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NITROGEN OXIDES: 
AN ANNOTATED BIBLIOGRAPHY 

INTRODUCTION 
The prirriary objective of this publication is to collect, condense and 

organize existing literature on the nitrogen oxides. 

Oxides of nitrogen are important in the air pollution problem, since the 
complex chain reaction that produces smog is initiated by the photolysis of 
nitrogen dioxide. In sufficient concentrations, nitrogen oxides themselves 
may be toxic to humans and vegetation. 

The seven recognized oxides of nitrogen that may contaminate man's 
atmosphere, listed according to their molecular weight, are: 

1. Nitric oxide NO 
2. Nitrous oxide NzO 
3. Nitrogen dioxide NOz 
4. Nitrogen trioxide N03 
5. Nitrogen sesquioxide Nz03 
6. Nitrogen tetroxide Nz04 
7. Nitrogen pentoxide Nz05 

Of the seven, nitric oxide and nitrogen dioxide, are the most commonly 
encountered because of their relative atmospheric stability and their manner 
of generation. Generally these two are considered together as atmospheric 
nitrogen oxides (NOx). 

Several types of occupational exposures to nitrogen dioxide have long 
been recognized as potential hazards. The widespread persistence of nitrogen 
oxides from gasoline engine exhaust and from other community sources, how
ever, have recently made it mandatory to know more about the biological 
effects and physical and chemical properties. 

Abstracts of approxirriately 1, 500 documents are pre1>ented here. The 
documents were collected from many sources, and all are i~cluded in the 
inhouse information, storage, and retrieval system of the Air Pollution 
Technical Information Center (APTIC). Most of them are from recent litera
ture (1959-1970); however, some abstracted documents date from the early 
part of this century. 

Abstracts are arranged in the categories listed on the Contents page of 
this bibliography. Each category is designated by a letter of the alphabet; 
each abstract is designated by its APTIC accession number. Numbers within 



each category are arranged in ascending order. Accession numbers are 
assigned as literature is received in APTIC. No structure is designed into 

the nunibenng system; however, recent literature is more likely to have 

higher accession numbers. 

A subject mdex and an author index follow the abstracts; they refer to 
the abstracts by category syn1bol and APTIC nurnber. The author index lists 

two authors when the authorship is two or more. The first author is indicated 

by an asterisk(':'). A geographical location index divided into two sections: 

United States (states, cities) and Foreign (countries, cities) is also included. 

This compilation of abstracted documents is con1posed of selected refer

ences, and no claim of all-rnclusiveness is made. It is intended as a balanced 

san1ple of available literature. 

All documents abstracted herein are currently on file at the Au Pollution 
Technical Infonnation Center, 1033 Wade Avenue, Raleigh, North Carolina 

27605. Readers outside the National Air Pollution Control Administration 

(NAPCA) may attempt to obtain duplicates of documents directly from libraries 
publishers, or authors. 
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GENERAL 

00164 

STATISTICS 0§ PARTICULATE CONTA~INANTS - SAN DIEGO COUNTY AIR 
POLLUTION CONTROL DISTRICT (FIRST QUA?TER 1966). San 
'hego Dept. ot Public Health, Calif. Mar. 1966. 7 pp. 

First Quarter 1956 Statistics on Particulate Contaminants 
San Diego County Air Pollution Control District are 
presented. Data are included on weight concentrations from high 
volume tilter samples, soiling indexes, and hourly averages of 
gaseous contaminants.## 

on.n 

J.P. Dixon J.P. Lodge 

AIR CONSERVATION REPORT aEFLECTS NATIONAL CONCERN. 
148, 1060-6, May 21, 1965. 

Science 

Pollutants, sources, political and economic factors, and the 
role ot scientists in the formulation of public policy is 
examine1 in the light of present knowledge.## 

A. c. Stern 

AIR POLLUTION AND ITS ABATEMENT IN THE UNITED STATES. 
Ingenieur Tl, (29) G83-'U, July 16, 1965 and 77, (31) 
July 30, 1965. (Presented bet ore the De pt. for Public 
Engineering, Royal Inst. of Engineers, Hague, 
Netherlands, July 3, 1964.) 

De 
G97-104, 
Health 

In the United States, visible smoke is no longer a major 
problem. ?resent concern is principally with gases; their 
chemical reactions in the atmosphere; the effects of both gases and 
reacti.on products on humans, animals, plants, materials and 
visibility; and their abatement. Considerable emphasis is placed 
on the relation of meteorological conditions to air pollution 
levels. Forecasting of weather conditions conducive to build-up 
ot pollution is now done routinely in the United States. 
Althouah air pollution research is conducted nationally, abatement 
is o.n local basis. The new Federal Clean Air Act seeks to 
improve the effectiveness of local agencies, and to provide for 
Federal abatement of interstate air pollution. (Author summary) 
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03058 

A. P. Altshuller. 

AIP POLLUTION: PHOTOCHEMICAL ASPECTS. 
1105-6, Mar. 4, 1966 

science 151, (3714) 

This paper gives a b~ief summary of presentations a~ the . 
symposium on the photochemical aspect of air pollution, which was 
held April 1965 in Cincinnati, Ohio. Topics_ ranged from the 
measurement of solar radiation in the ultraviolet region of the 
biological aspects of irradiation of model systems in the 
l~boratory to the relation between meteorological parameters and 
chemical effects in polluted atmospheres.## 

03085 

A.C~ stern 

PRFSF.NT STATUS OF ATMOS 0 HF.RIC POLLUTION IN THE UNITED STATES. 
Am. J. Public Health (Presented at the 86th Annual 
Meeting, American Public Health Association, St. Louis, 
Mo., Oct. 29, 1958.) 50, (3) 346-56, Mar. 1960 

The status of air pollution in the United States is reviewed 
in terms of knowledge availabe and action taken to deal with 
this problem. Studies by the National Air Sampling 
Network, state, and local health a9encies are reviewed. 
Facilities tor training persons for air pollution work are 
discussed, and the Federal Air Pollution Engineering 
Research and Technical Assistance Program is surveyed. 
(Author abstract)## 

03205 

D. Epstein. 

DETECTION AND PREVENTION OF AIR POLLUTION IN THE USSR. 
Detection et prevention de la pollution atmospherique en U.R.S. 
s. Pollut. Atmos. (Paris) 8, (J1) 273-83, Sept. 1966. 

The problems of the toxic amounts of air pollutants (CO, S02, 
H2S04, NO, and 3, 4-ben"<:opyrene) are described and the 
criteria tor standardization in Russia given. The methods for 
detecting toxic proportions of these pollutants are given in 
detail, the techniques used tor animal experimentation, and studies 
of the test~ ~pplicable to_mankind and the techniques of applying 
them are described in particular. The paper mentions that since 
chronaxie was judged insutticiently sensitive, the Soviet authors 
resorted to electroencephalographic methods which reveal an 
electrocortical reflex for small amounts of polluting agents. 
These tests involving instantaneous maximum admissible 
concentration are supplemented by statistically analyzed 
experiments on animals. (Author summary) ti# 
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03401 

r'. Bonam<1ssa 

DESIGN CONSIDERATIONS OF A PHOTOCHEMICAL-ATMOSPHERE 
ENVIRONMENTAL TEST FACILITY. Am. Soc. Testinq Mater., 
Spec. Tech. Publ. 352, 32-9 pp., Dec. 1963. (Presented 
at the Symposium on Air-Pollution Measurement Methods, 
Los Angeles, Calif., Oct. 5, 1962.) 

A photochemical-atmosphere environmental test facility is a 
system designed to stimulate in the laboratory conditions 
existing in polluted atmospheres. These test environments are 
finding increasing applications in studying the effects of 
contaminated atmospheres on humans, animals, plants, or 
inaminate objects; evaluating air-pollution control systems; 
establishing air quality standards and permissible contaminant
emission levels; idenitfying atmospheric pollutants and their 
reaction products; and investigating the mechanisms of 
reactions of polluted atmospheres. Many interdependent 
factors influence the design of a photochemical-environment 
test facility. Careful study of the proposed experimental program 
and its objectives is needed to determine the required test volume 
and operating conditions. The design and choice of 
construction materials reflect certain compromises, usually 
dictated by the relative importance of the various test conditions. 
Although probably no simulated photochemical atmosphere can ever 
completely reproduce all the conditions of the natural 
atmosphere, enough control over significant variables can be 
achieved to enable the test environment to assume an 
increasingly important role in increasing our understanding of 
the complex reactions and etfects of photochemical air pollution 
and in providing much needed information for its e~fective 
control.## 

03438 

B. c. Blakeney and M. D. High. 

CLEANER AIR FOR NORTH CAROLINA {A SURVEY AND APPRAISAL FOR AIR 
POLLUTION PROBLEMS). North Carolina State Board of 
Health, Raleigh, Div. of Sanitary Engineering and Public 
Health Service, Washington, D.C. Div of Air Pollution. 
Sept. 1959. 62 pp. 

The most frequently occurring air pollution problems attributed to 
industrial and municipal establishments results from emissions of 
smoke, soot, or fly ash trom fuel burning equipment. The 
lumber, wood and furniture industries are frequently sources of 
dust. Asphalt paving material plants create more acute 
air pollution problems than any other industry. Pulp and paper 
mills are the cause of odor complaints and are considered the cause 
of some property damage. A variety o1 waste disposal operations 
emit excessive smoke and odors. In eight cities, open dumps have 
caused complaints and in five cities semi-landfills (burning before 
covering) have resulted in public request for relief. Control 
of gases, dusts, and other pollutants cannot be legally required 
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by the State except through the Nuisance Code or indirectly 
through some other statue. The lack ot specific State 
legislation limits the control of air pollution to the . 
jurisdictional area of a tew cities, whereas pollution of community 
air is not contined to man-made boundaries or jurisdiction. 
Existing and potential air pollution problems ~eguiring further 
investigation are discussen.#' 

03547 

M. w. Korth, R. c. Steward, R. C. Stahman 

DEVELOPMENT OF A CYCLE CONTROLLER FOR CHASSIS DYNAMO!ETER. 
Preprint. (Presented at the 57th Annual Meeting, Air 
Pollution Control Association, Houston, Tex., June 21-25, 
1964, Paper No. 64-82.) 

A close1-loop speed feedback control system has been 
developed tor a chassis dynamometer; the system permits precise 
speed control of an automobile tallowing a cycle that represents 
average driving conditions. This system, ~hen used in 
conjunction with a variable-length cruise-mode device, permits 
the generation of consistent exhaust emissions from an automobile 
being used to charge large irraniation chambers with dilute 
exhaust gas during lengthy air pcllution experiments. The 
application ot this control system is neing extended to include 
operation with a range of vehicles having widely varying power and 
response characteristics. (Author abstract)## 

OJ:i:i6 

M. Kat'Z. 

SOME TOXIC ~FFBCTS OF AIR POLLUTION ON PUBLIC HEALTH. 
Serv. J. (Can.) 16, 504-25, June 1960. 

Med. 

Nature ot atmospheric contamination is reviewed. Brief 
descriptions are given ot air ~ollution episodes, legislation, 
epidemiology, sources of air pollution and their effect on health. 
Air pollution research in Canada is summarized.## 

040 52 

R. Haddad and J. J. Bloomtield 

AT~OSPHERIC POLLUTlO~ IN LATIN AMERICA. Bol. Ofic. Sanit. 
Panam. :is, 241-Y, Se!Jt. 1964. Sp. (Ir.) (Presented at the 
Inter-Regional Symposium on Criteria for Air Quality and 
Methods ot Measurement, Geneva, Switzerland, Aug. 6-12, 1963.) 

Latin America is an area which is experiencing a very rapid 
population and ·industrial expansion. Although this growth is very 
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irregular, the cities which exceed a million inhabitants and the 
industrial co~centration in them is growing yearly. This 
phenomenon has resulted in serious proble~s of air pollution in 
Sao Paulo, Brazil, Santiago, Chile, Mexico City, Mexico, 
which are in need of further investigation and control as quickly 
as possible. There are potential p~oblems in Buenos Aires, 
Argentina, and in all these large metropolitan centres which are 
growing and industrializing rapidly. The situation created in 
Lima, Peru, because of the fishmeal industry, seems to be fairly 
well controlled. The greatest necessity is to train personnel 
capable ot conducting studies in measuring air guality and 
controlling the contamination of the air. There is also a 
necessity to create a consciousness of the seriousness of the 
problem among government authorities and the public in general. 
It is hoped that the future development of the Institute of 
Occupational Health and Air Pollution Research in Santiago, 
Chile, will contribute effectively to achieve these objectives.## 

0421:.! 

S. Abe 

THE PRESBNT STATUS OF AIR POLLUTION. Clean Air Heat 
Management (Tokyo) 15, (7-8) 7-18, Aug. 1966. Jap. 

The present status ot air pollution in Japan is given naming the 
kinds ot contaminants and their origin, factors affecting 
contamination density, and various types of Sillog. The types of 
contaminants are: 1) minute particles (less than 1 micron in size) 
such as tound in soot, carbon, ashes, dust; 2) coarse particles 
(greater than 1 mic ran in size) , as found in dust, ashes, and 
minerals; 3) reactive substances found in mist, tog, and vapor 
such as S02, SOJ, H2S, C02, CO, N02, N20J, 03, 
aldehydes, flC1, NHJ, HF, Pb, Hg, Cd, As, Be and 3, 
4-benz?yrene. The contaminants originate from factories, chemical 
plants, power stations, domestic heating, public baths, hotels, 
laundries, dry cleaning establishments, hospitals, schools, and 
public buildings. Also discussed are the human factors affecting 
air pollution such as public awareness and interest, seasonal, 
weekly, and daily changes in heating and cooking. Meteorological 
aspects are covered such as wind direction and velocity, turbu
lence, temperature, rain and snow. The types ot smog found in New 
York, London, Los Angeles, Pittsburgh, and Yokkaichi are 
described. 'Graphs and tables Jist symptoms and diseases affecting 
plants and humans and give the density of dust particles and 
S02 in the main cities ot Japan. Data on the sulfur content 
of various oils produced by JaFanese refineries and on the number 
ot Japanese automobiles produced is included for information on 
emission sources of pollutants.## 

06722 

A. Goetz 

PARAMETERS. Symp. Environ. b8measurements, Cincinnati, Ohio, 
1%3. (PHS Publ. No. 999-AP-15.) (July 1964). pp. 29-34. 
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Air and water as gaseous and liquid components of the environment 
are consider€d essential ingredients for human, animal, and plant 
lite -- ingredients that are also acted upon by these live forms. 
Air and water are evaluated in terms of chemical and physical 
parameters relating to their cccurrence in the natural regenerative 
and d 2 qradative cycle and to their ?hysiological assimiliation. 
Particulate pollutants and reactive gases are discussed. _ 
Fmptasis is given to the physical and chemical characteristics of 
aerosols and their potential role as pollutants of environmental 
significance. (Author's summary)## 

u 6 72 J 

J. s. Nader 

DATA ACQUISITION SYSTEMS JN AIR QUALI~Y. Symp. Environ. 
Measurements, Cincinnati, Ohio, 1963, (PHS Publ. No. 
999-AP-lS.) (July 1964). pp. 107-23. 

Two major autowated data acquisition systems are now being used in 
the united States tor air quality measurements. These systems, 
ooerated by the Los Angeles County Air Pollution Control 
District and by the U.S. Public Health Service (Continuous 
Air Moni torinq Proa ram), are reviewed in detail; plans for 
automated data handling by the Calitornia State Health 
Department are discussed briefly. Design and operation of these 
systems are reviewed in terms of sampling, detection, recording, 
data vali'.iation, and r!ata display. (Author's summary) #lt 

Uo744 

T. Suzuki 

AIR POLLUTION HI JAP~:<. Kuk1 Seijo (Clean Air J. Jal)an. 
n,_r Cleaning Assoc., Tokyo) 2, (2) 1-4, 1':Jo4. Jap. 

The nature of air polluticn in Japan has been changing. 
Pollution from the chemical industry, petroleum processing, and 
automobiles has become more preqalent than dust and soot from coal 
and heavy fuel 011. At present, the degree of air pollution is 
indicated primarily by the amount of dust and soot fall and 
concentration of S02 and floatinq dust, and secondarily by the 
concentration ot carbon monoxide, nitrogen oxides, and 
hydrocarbons. Use o~ heavy oil and coal ot very low grade makes 
the situation worse. General considerations of the effects of 
pollutants on thP human body are given. Studies wade by the 
Yamaguchi Medical School on tloating dust and 502 indicate a 
correlation between concnetration and death rate. Mention is made 
of the now familiar "Yokohama Asthwa". It was found that in 
Yokkaichi city, acr pollution is especially heavy when the wind 
velocity is greater than S m/sec and S02 is highly concentrated. 
The death rate from lung ca~cer in Hokkaido for 1950 to 19b0 was 
1.Q times as qreat as the mean value tor the rPst ot Japan. 
Maximum allowable concentratic~s of various pollutants are 
tabulated for the United States, Soviet Union, and West 
GArmany.## 
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07535 

W. Leithe 

CLEAN AIR MAINTENANCE - AN IMPORTANT TASK FOR CHEMISTRY AND 
ECONOMY. {Feinhaltung der Luft - ein dringendes Anliegen 
fur Chemie und Wirtschaft.) Text in German. All gem. Prakt. 
Chem. (Vienna), 18(8):239--241, Sept. 10-17, 1967. 4 refs. 

This article is a summary of two lectures given at meetings 
of chemical societies. The problem of air pollution and 
some control methods are outlined. Typical examples of well-known 
air pollution problems are mentioned: London's smog chiefly 
caused by domestic heating, the smog of Los Angeles due to 
automobiles, the sun, and temperature inversions, and the 
industrial air pollution of the Ruhr Valley. Some 
characteristic data for all three examples are quoted. The 
techniques for the control of dust emissions are farthest 
advanced. This is verified by the fact that in Germany, emission 
of cement dusts decreased to one third while the production of 
cement tripled in the last 17 years. Far less satisfactory is 
the control of S02 emissions. About twice as much sulfur is 
blown into the air than is used for the production of sulfuric 
acid. Some wet and dry processes for the elimination of S02 
tram smoke are mentioned, but no method is known today which 
is both effective and economical. The chemical industry tackled 
its problems mostly by reducing the emission of air polluting 
substances by increasing the efficiencies of the relevant chemical 
processes. Examples are the production of sulfuric acid 
and nitric acid; organic compounds can be recovered by either 
absorption on activated charcoal or oxidation by catalytic 
afterburners.## 

07845 

Parker, A. 

WHAT'S IN THE AIR 
1'167. 

J. Inst. Fuel, 40 (315): 173-175, April 

We each breathe about 35 lb of air in a day, consume 3 to 4 lb of 
drinking water and 1 1/2 lb of dry food. This provides energy by 
oxidation of carbon and hydrogen of which the thermal value is 
about 12,000 Btu. equivalent to that provided when 1 lb of coal is 
burnt. some of this energy is given out as heat, say about 400 
Btu/h. Records of smogs in various countries since 1873 exist, 
but that in London in 1952 had great effect leading to the 
b8beaver Report and the b8clean Air b8act, 1956. 2. 7 million ton 
of smoke were discharged into the air during 1938 in Britain, of 
which 63% was from domestic sources, 103 from railways and 273 from 
industry. This was reduced to 1.1 million tons in 1965, of which 
0.9 million, 803, was from domestic sources. This reduction was 
also helped by the rationing ot coal during the years of World 
War II and by the desire for cleaner domestic ~eating methods. 
4.1 million tons of sulphur dioxide were discharged into the 
atmosphere in Britain in 1938 and 6.4 million tons in 1965, but 
the concentration ot 502 in the air near the ground has stayed 
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the same. The problem is not yet solved. Acout 14 million 
motor vehicles in the u. K. emitted perhaps 5 million tons of 
carbon monoxide and 1/4 million tons of hydrocarbons in 1965. 
The interaction of hydrocarbons, oxides of nitrogen and ozone, in 
sunlight causes the s~ogs ot Los Angeles in which visibility is 
scarcely reduced and so they are of a differ~nt character from 
London smogs. The International Union ot Air Pollution 
PrevPntion Associations was recently founded. Its first 
intPrnational clean air conoress was held in London in October, 
1Y66. (Author's abstract)## 

OK237 

DISCUSSION ON TRENDS IN AIR POLLUTION. Arch. Environ, Health, Vol. 
e, p. 31-38, Jan. 1Y64. 

A discussion is presented, verbatim, from the 6th Annual Air 
Pollution Medical Fesearch Conference held Jan. 23 - 29, 1963, in 
San Franci.oco. Among the participants were: Dr. Arie Haager-Smit 
(chairman); Protessor Albert Bush; Dr. A. P. Altshuller; and Dr. J, 
T. Middleton. The topics discussed include: mortality from 
respiratory and other diseases in California; diesel and gasoline 
engine emission.;; plant damage and aldehydes; cigarette smoking; 
and air-borne allergens. 

09 310 

Kalii<:a, Peter W. 

THE GROWING PROBLEM. 
July 20, 191)7. 

Mach. Des., 39(17):19-21, 

The facts, figures, and concern about the national problem of air 
pollution are covered. Past air pollution episodes, sources and 
types of pollutants released in the atmosphere, and the mechanisms 
and characteristics ot temperature inversions are reviewed. 

09780 

Environmental Science Services Corp., Stamford, Conn. 

AIR POILUTION CONTROL PRIMER. J') p., ((1%8)). 

The main sources ot air polluticn are combustion processes, 
especially internal combustion engines. In a general manner the 
tallowing are discussed: causes and effects of air pollution; 
legal aspects; automobile emissions; fossil fuels and lead 
additives; and control equipment and its market potential. 
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00':184 

s. Tilson 

AIR POLLUTION. Intern. Sci. Technol. No. 42:2-2-31, 1':165. 

The problem and the approaches to solving it are reviewed. 
Pollution sources, research, air quality criteria, the need for 
controls, social attitudes, standards, photochemical reactions, 
and future prospects are included.## 

01073 

V .G. MacKenzie 

AIR POLLUTION - WHOSE PROBLEM? Preprint. (Presented at A 
Panel Discussion on Air Pollution at the Board ot 
Directors Meeting, National Petroleum Retiners Association, 
Washington, D.C., Sept. 20, 1965.) 

The need for conservation of air as a natural resource is 
uiscussed, with emphasis on the role of the retroleum industry. 
Wats and means tor improving on past patterns of conservation 
effort through Federal authority under the Clean Air Act, 
establishment of automotive emission standards, and application 
ot technology to control of sulfur oxiaes ana automotive emissions 
are delineated. Attention is called to the need for research 
on oxides ot nitrogen and lead contamination. It is suggested 
that business leaders, by their leadership in research and 
education, can play a significant part in alleviating environmental 
health problems.## 

01211 

J. A. Maga 

AIR RESOURCE MANAGEMENT IN TH~ SAN FRANCISCO BAY AREA. 
(California State Dept. of Public Health, Bureau of ~ir 
sanitation). California Univ., Berkeley, Inst. of 
Governmental studies. 1':165. 42 pp. 

Author reviews the problems of air pollution in the San 
Francisco Bay Area, stressing the aeed for effective air 
quality standards. Topics covered in che report (all germane 
the San Francisco ~rea) are: Air Pollution in the Metropolis; 
the concept of Air Pesource Management; Weather, Topography 
and the Regional Air Resource; Air Pollution and its Effects; 
Air Pollution and its Relationship to other Regional 
Problem3; a regional approach to the Control of Air Pollution; 
control Programs in the Bay Area; and the outlook for the 
Bay Area.lf# 
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01640 

M. Katz 

SOME ASPECTS OF TttE PHYSICAL AND CHEMICAL NATURE OF AIR 
POLLUTION. World Health Organization Monograph Ser. 
(Air Pollution). No. 46 1961. pp. 97-158. 

This chapter of the WHO Monograph reviews works on air 
pollution accomplished within the last ten to 15 years. The 
subject of the physical and chemical nature of air pollution is so 
broad and covers many fields of physics, chemistry and medicine 
that only the most important works have been highlighted. 
Discussed among others were the following problems: The 
development of improved methods and techniques for the measurement, 
separation and identification of air contaminants, the 
standardization of methods of sampling and analysis of common air 
pollutants, the application of meteorological concepts and 
diffusion theory to the study of the dispersion of pollutants in 
the atmosphere, the formation of smog and the prediction of 
pollution levels, the development of improved analytical 
techniques, instrumentation and studies of motor vehicle exhaust 
gas composition under various operating conditions and the 
development of catalytic and other exhaust gas system control 
devices, the study of the action of sunlight on motor vehicle and 
traftic gas and of photochemical atmospheric reaction in general, 
the determination of the health and other effects of irradiated 
gaseous and vapour pollutants, the continued study of carcinogenic 
and other toxic substances presented in the urban environment and 
the evaluation of their effects on health, and the study of 
radioactive pollutants and their effects in connection with the 
development of industrial uses ' nuclear energy for power and 
transportation.## 

11227 

J. E. Yocom 

AI~ QUALITY. In: Instructional ~aterial for the 
Connecticut Air Pollution Simulation Model Program 
Travelers Research Center, Inc., Hartford, Conn., 10p., 1968. 
2 refs. (Presented at the TRC Seminar, Hartford, Conn., 
Oct. 12, 1968.) 

The nature and composition of clean air itself is reviewed. 
An almost intinite number of individual chemical compounds, 
singly and in combination, and existing in a variety of 
physical forms contribute to community air pollution. The mo~t 
important pollutants and classes of pollutants found in 
majority of communities may be listed within five categories: 
carbon monoxide, hydrocarbons, nitrogen oxides, sulfur oxides 
particulate matter. A discussion of each is presented to sho~ 
their sources and importance in air pollution problems. 
Criteria background information which is required prior to 
setting air quality criteria for S02 and other pollutants is 
presented.## 
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12177 

John T. Middleton 

AIR QUALITY AS A CONTROLLING FACTOR IN LIFE PROCESSES. In: 
Biometeorology, Proceedings of the Twenty-Eighth Annual 
Biology Colloquium, 1967, William P. Lowry (ed.) p. 67-79, 
1967. (4) refs. 

The quality of air is determined by the uses made of it and by 
the pollutants injected into it by man. The quality of air 
varies for a number of reasons, but principally because of 
contaminants arising from economic and social developments 
throughout the world. Air pollution is one of the undesirable 
side eftects ot this growth and development. The extent, 
severity, and character of man-made air pollution are determined 
by the kind, number, and location of contaminant sources, the 
chemical reactivity and interaction of the pollutants, the 
topography of the land, the weather, the nature of the 
community, and the characteristics of the airshed.## 

Mueller, Harald 

POWER ECONOMY AND AIR POLLUTION. (Energiewirtschaft und 
Luftverunreinigung). Text in German. Electro-Techniek (The 
Hague), 116(20): 1121-1130, Oct. 3, 1968. 89 refs. 

Types of pollutants, the eftects of air pollution on humans, 
animals, plants, and materials, as well as control measures 
taken by power plants are reviewed. About 20 to 353 of the 
solid pollutants in the atmosphere comes from domestic 
heaters, 353 from industries, and 253 from automobile exhaust 
gases. Of the gaseous pollutants, the most dangerous is S02. 
Regulations in Russia limit their concentration in the 
atmosphere to 0.06 ppm. In Gelsenkirchen in the Ruhr valley, 
Germany, a concentration of 0.12 ppm has been measured. The 
threshold limit value (TLV) referred to eight-hour daily 
exposure has been set at 5 ppm for N02. Electrostatic 
precipitators, mechanical separators, centrifugal separators, 
scrubbers, and bag filters are all used by power plants. 
Desulfurization ot flue gases and of the fuel is also mentioned 
as a possible solution. High stacks positively influence the 
dispersion process. The power output by the plants erected in 
1950 rose 3753 by 1963. Dust emission, however, has been 
reduced to 703 of the 19~0 value. 

A. General 
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00020 

J. R. Goldsmith and L. H. Ro·Jer:s 

HEALTH HAZARDS OF AUTOMOBILE EXHAUST. Public Health Rept., 
74 (6) : '.>51-5'.>8, June 1959. 

Of the substances which occur: in automobile exhaust and their 
r:eaction products, hygienic standar:ds have been established for 
industrial exposure to car:bon monoxide, nitr:ogen dioxide, lead, and 
ozone. Establishing a full set of levels for co~munity exposur:es 
to these substances is ver:y difficult because of the sensitivity of 
fr:ail or ill individuals, the indeterruinate period of exposure, the 
effect ot agents in combination, and the cumulative effect of 
exposure from other scurces, such as cigarette smoking. The 
hazard of automobile exhaust to the population of a large community 
will depend, among other things, on the extent and WdY that 
vehicles are used, and. the meteorology of the area. In the 
absence of effective control for: air ?ollution from automobile 
exhaust, the public health hazard should be evaluated. (Author)## 

00024 

v. G. MacKenzie 

THE POWER INDUSTRY AND AIR ?OLLUTION. Public Health Service, 
Washington, D.C., Div. ot Air Pollution, Nov. 28, 1962. 
12 pp. 

The relation between the power industry and air pollution is 
discussed concerning its role in meeting high energy production and 
its obligation towar:d meeting the national problem of air 
pollution. The following topics are discussed: (1) nature of 
power industry emissions, (2) the sulfur dioxii.le problem, (3) means 
of controlling eITTissions, and (4) control of nitrogen and sulfur 
oxides. (A paper based on remarks made by V. G. MacKenzie at 
the 1962 Annual Meeting, Association of Edison Illuminating 
Companies, Boca Raton, Fla., Nov. 28, 1962.) ## 

00027 

A. H. Rose, Jr., M. corn, R. R. Horsley, D. R. 
Allen, and P. w. Kolp 

AIR POLLUTION EFFECTS OF INCINERATOR FIRING PRACTICES AND 
COMBUSTION AIR DISTRIBUTION. J. Air Pollution Control 
Assoc. 8 (4) :297-309, Feb.1959. 

15 



7~e r~lat1o~sh1ps tPtWcPn inc1n·~rator design criteria and 
rec;ultifi•J :itmo;ph>=>!lC COOtA.T1llfi3-nt dlSCtiar JES -WPLP 1.DV2:'ltiqated .. 

TPsts we1='e ~ade by b11:rnin9 a tuPl l)f constant ~oropo::-;ition in a 
prntotvoe, multiple-chamber incinerdtor under controlled 
conditions. rtfects ot variables were mea,urei by analyzing the 
tl11P qasPs for solids, hydroca:rbons, 01..io~s or nitrogen, ,1nd CO. 
The series ot tests reported was made to (1) provide intnrmation 
on the r~lative imp0rtancP ot such Vdrl~bles dS stok1Dq and amount 
ot ruel per charge insofar as they aftect th~ production of 
at~ospherir: pollutar,ts, and (2) evalu,'J.te the ch,-,sen levels of 
v3r1~bl~s such as exc~ss combustion air, und~rf1re a~1 secondary 
air aistribution, and tuel charging rate. Production of 
r~rticulates was hi3hly deoendent on the amount of excess 
com~ustion air and the percentaqe of this air entering under the 
tuPl beu. At the ~03 excess air level, particulate discharge 
1ncr0ased whPn under~ire air was increased trom 1~3 to 303 of the 
total combustion aiL. '":'his ':!i<i not hold tree for the 150% excess 
air level. R0duct1on of hvarocarbons and CO appeared to be 
more dependent on the level ot excess combustion air available than 
on its distribution between overtire, underiire, anrt secondary air. 
These pollutants were proauced under combustion with 503 excess 
air but not with 1~03 0xcess. ?roduction ct oxides of nitrogen 
depended on the ratP ot tuel chargin0, the amount ot excess air, 
and the gas te~rerature in the i'Jnit1cn zone. (Aut:Oor) #~ 

001) jl) 

W. S. Smith 

AT~OSP~ERIC CMISSIONS FRO~ FUEL OIL COM0USTI0N (AN INVE~TORY 

GUIJE). Public P.ealth S?>rvice, Cincinn;;ti, Ohio, Div. of 
Air Pollution, (99'1-!.l.'-l.) Nov. 1°6.!. 102p. 

This review provides a guide tor the inventorying and control of 
emissions ar~sing trom the combus~ion ot tuel oil. Information 
was collected from the pcblishPd lite~ature and other sources. 
The report is limited to 1ntormation un oil used as a source of 
heat o:: fJOwer (exclus111e ot process htoaters). The daL1 were 
abstractPa, ;;ssemblPd, and convertPd to common units of 
expression to tacilitate understanding. From these data, emission 
factors were established that can be asiplied to t110l oil comb;_istion 
to determine the maqn1tude of air-contarni~atina emissiops. Also 
discussed are the compositions ot tuel oils; the prep~ration and 
combustion ot tuel oil; ~nd the rates at emission, thPir variables, 
and their contr:ol. {Author)## 

000')2 

MOTOR VEHICLES, AIP POLLUTION AND HEAL"H (A REPORT OF THt: 
SU 0 GEON GENEPAL TO THR c.s. CO~GRESS IN CUMPLIA~cr ~ITH PUBLIC LAW 
86-L~'lJ, THE SCHEl'Cr ACT). 0 11blic bealth SeL vicc>, 
Washington, D.C., Div. of Air Pollution. June l'Jb.'. 463 
p fl· 

"Motor ifehicles, Air Pollution, ,1nd Health" is a «~rort 

prepared by the Division of Air Pollution ot the Public Health 
Service as directed by the Congress in Public Law Rb- 4 Y3. 
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The Report is presented in three parts as follows: Part I. 
Summary--A Review of the Problem; Part II. Effects of 
Motor Vehicle Pollution on Health; Part III. Air 
Pollution from Motor Vehicles. Part I summarizes current 
information and theories of the nature of air pollution 
resulting from emissions from motor vehicles. It also 
examines approaches to the reduction of such pollution, and some 
ot the problems associated with control measures. Finally, it 
presents an appraisal of the biological effects, proven or 
potential, of such pollution. Part II reviews, in detail, 
information which has been reported concerning the influence 
of air pollution on health, with particular reference to the 
effects from pollution arising from the operation of 
motor vehicles. The results of mortality and morbidity surveys, 
ot laboratory research, and of other pertinent investigations 
are given. The responses ot vegetation and animals, as well as of 
humans',· to individual contaminants as well as to mixtures, such 
as are encountered in the atmosphere, are examined. Part III 
describes, in some detail, how motor vehicle operation elates to 
emissions of pollutants, the magnitude ot the pollution problem, 
the nature of chemical reactions in the atmosphere, factors 
affecting concentrations, methods for reducing pollution, and 
the subject of ambient air and emission standards.## 

OOO~ll 

A STUDY OP AIR POLLUTION IN THE INTERSTATE REGION OF LEWISTON, 
IDAHO, AND CLARKSTON, WASHINGTON. Public Health Service, 
Cincinnati, Ohio, Div of Air Pollution. (999-AP-B.) Dec. 
1961l. 166p. 

As a result of an increasing number of complaints from citizens 
about reduced visibility, damage to house paint, tarnishing 
of silver, undesirable odors, and suspected effects of air 
pollution on health, Idaho and Washington and Lewiston and 
Clarkston officials requested assistance from the U.S. Public 
Health Service. Subsequently, the Public Health Service, the 
two states, and the two cities agreed to undertake a 
cooperative study; the two cities participated in the study. 
The purpose ot the study was to determine the nature and extent 
of air pollution in the two-city area and to assemble information 
to be used as a basis tor technical and official action needed to 
conserve air ~uality in the area. Because of its unique valley 
location, the two-city area is susceptible to meteorological 
conditions conducive to pollutant accumulation. Either city 
can contaminate the other, and this creates a multi
jurisdictional problem that requires joint and cooperative action 
to control air pollution. As a first step to solve the problem, 
an Air Resources Management Council consisting of county, 
city, and state officials is to be organized. This council 
will be responsible for planning surveys and studies to determine 
air quality guides and legislation and administration necessary 
to control air pollution in this multi-jurisdictional area. The 
eublic Health Service in its advisory capacity will provide 
technical assistance. (Author)## 
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00081 

ll.T. Arnest 

ATMOSPHERE CONTROL IN CLOSED SPACE ENVIRONMENT (SUBMARINE)• 
Naval Medical Research Lab., New London, Conn., Bureau 
of Medicine and surgery, (Rept. No. 367.) Dec. 14, 1961. 39 
pp. 

CFSTI, DOC: AD 2708q6 

The purpose ot this worK was to make a general summary of the 
toxicological problems associated with the closed space environment 
of submarines and to review the current state of development of 
tools for measuring and removing the problem substances involved. 
More than twenty-five atmospheric contaminants are listed, their 
sources, and their lllaxim'lm allowable concentrations (MAC) are 
given, as well as the symptoms they cause, the long-term effects; 
tools for measuring the amounts of contaminants present are 
described and methods of removal indicated, in so far as known.## 

00107 

s. S. Griswold 

CONTROL OF STATIONAaY SOURCES (TECHNICAL PROGRESS REPT. VOLUME 
1). Los Angeles County Air Pollution Control District, 
Calif. Apr. 1960. 191 pp. 

As a result of the intensive source control measures administered 
in Los Angeles County, Virtually all industrial operations have 
been brought within the scope ot the air pollutio~ control 
program. From the melting of metal to the painting of 
manufactured goods, specific industrial processes and equipment 
have been subject to air pollution control measures. This·volume 
provides individual discussion of control techniques applied to the 
most significant stationary sources of air contamination. Certain 
source emission problems, such as those traceable to the operation 
of railroad locomotives and ships, are not discussed in this volume 
in view of the current unimportance of the source. The material 
reported in this volume generally contains only those developments 
occurring subsequent to the publication of the Second Technical 
and Administrative Report on Air Pollution Control in Los 
Angeles County, 1950-51. (Author)## 

00109 

A. P. Altshuller 

REACTIVITY OF ORGANIC SUBSTANCES IN ATMOSPHERIC PHOTOOXIDATION. 
Public Health Service, Cincinnati, Ohio, Division of Air 
Pollution. (999-AP-14.) July 1965. 29 pp. 

The organic vapors emitted to urban atmospheres by motor vehicles 
and other sources ot emissions consist not only of paraffinic, 
acetylenic, aromatic, and olefinic hydrocarbons but also of 
aldehydes, ketones, alcohols, phenols and chlorinated 
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hydrocarbons. To estimate the contrlliution of each of these 
classes of compounds to photochemical smog, one must know both 
their atmospheric concentrations and their relative reactivities in 
atmospheric reactions. A review of tne available literature on 
concentration levels of organic vapors in urban atmospr.eres 
indicates that much more analytical work is needed. The existing 
data are adequate, however, tor the formulation of useful 
estimates. Reactivities of organic substanGes in photooxidation 
reactions can be considered from many standpoints. Rates of 
disappearance of the organic substances, rates of disappearance of 
nitric oxide or ot formation and disappearance of nitrogen dioxide, 
and rates or maximum yields of various products such as oxidant or 
organic nitrates all can be used as chemical measurements of 
reactivity. Eye irritation, various types of plant damage, and 
aerosol tormation are indicators of reactivity that can be rela~ed 
only to a limited extent to chemical measurements of reactivity. 
The problems of developing a single index of reactivity are 
considered. The application ot reactivity measurements to 
automobile exhaust composition, to control devices, and to 
improvements in atmospheric purity is discussed. (Author)## 

00140 

J. H. Fernandes, J. D. Sensenbaugh, and ~- G. Peterson 

BOILER EMISSIONS AND THEIR CON1ROL. Combustion Engineering, 
Inc., Windsor, Conn., and Air Preheater Co., Wellsville, 
N.Y. (Presented at Conference on Air Pollution Control, 
"lexico City, Apr. 28, 1966.) 

Emissions from combustion sources that are significant from the 
standpoint of air pollution include (1) particulate matter, (2) 
sulfur oxides, and (]) nitrogen oxides. Particulate matter is 
objectionable on esthetic grounds. The technology for its control 
well developed, although effort is constantly being made to 
improve collection equipment and reduce the cost of a 
nonproductive operation. Techniques have been developed for 
contcol of 503 in oil-tired units by means of low-excess air and 
additives. Methods for control of S03 in coal-fired boilers 
have not been as well developed as for oil-fired ~nits, but there 
is less SOJ present with coal firing. A great deal of work has 
been done on control of 502, both by fuel desulfurization and by 
removing the S02 from the stack gas. Oxides of nitrogen are 
important as air pollutants because of their participation in the 
reactions leading to ohotochemical smog. Since the localities 
most subject to photochemical smog are in oil and gas burning 
areas, most ot the work has been done on these fuels. The 
emission of oxides of nitrogen can be significantly reduced by 
using gas fuel or by use of a suitable tiring method and low-excess 
air with oil tuel.## 

00160 

Campau, Robert M and James c. Neerman 

CONTINUOUS MASS SPECTROMETRIC DETERMINATION OP NITRIC OXIDE IN 
AUTOMOTIVE EXHAUST. In: Vehicle Emissions, Part II, SAE 
Progress in Technology Series, Vol. 12, New York, Society of 
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~utomotive Fngineers, Inc., 1966, p. 325-334. 11 refs. 
(Presented at the Automotive Engineering Congress, Detroit, 
~ich., Jan. 10-14, 1966.) 

Three techniques for the measurement of the oxides of nitrogen 
in automotive exhaust were evaluated. The techniques included a 
"nitrous tume" analyzer, a gaseous N02 colorimeter, and a 
movable mass spectrometer. All data obtained were compared to 
data from cu~rently accepted wet chemical methods, the 
phenoldisulfonic acid method and the "modified" Saltzman 
technique. Of the techniques evaluated, the mass spectrometer 
analysis ot NC has been found to be the most useful tor the 
study ot nitrogen oxides in engine exhaust. The high cost of 
wet chPmical analysis has iniicated a need tor an improved and 
continuous analytical method. ~ost analytical methods oxidize the 
,o present in DXhaust gas to ~02 which is highly reactive with 
other exhaust constituents and even with the sampling systems. 
The mass spectrometer approach measures NO within seconds of 
its discharge, thus minimizing any reactions prior to measurement. 
Nitric oxide is monitored at the mass/charge ratio of 30, the 
molecular ion peak. Contributions to the m/e peak by other 
exhaust components such as formaldehyde and ethane are less than 
tive percent under ffiost enginP operating conditions. For rich 
operation, a small correction was used for CO of molecular 
weight 30. The rapid resoonse of the mass spectrometer allows 
monitoring ot NC in automotive exhaust under transient conditions 
such as the California Motor Vehicle Pollution Control Board 
Exhaust Test Procedure. Typical MVPCB nitric oxide traces 
are shown with v~rio~s carburetion and spark timing calibrations. 
(Authors• abstri'lct) ## 

001 86 

J. II. Ludwig 

SEMINAR OK AIR POLLUTION BY MO<OR VEHICLES. Public Health 
Service, :incinni'lti, Ohio, Division ot Air Pollution. 1966. 
52 PP· 

The contcibution of motor vehicle emissions to community-wide air 
pollution is discussed and related to other tactors involved in aic 
oollution such as commercial and industrial sources, the size of 
-he co~munity and source distribution, topographical and 
meteorological factors, and the degree of control exercised on 
the sources. In particular, one section ot the publication 
analyzes ~he different pollutant types emitted from diesel and 
gasoline enqines. Another section discusses the photochemical 
ceactions in the atmosphere known to produce air pollutants.## 

00221) 

J. P. Sheehy, 
L. D~nis 

J. J. !lenderson, C. I. Hardiag, 

AIR POLLUTION IN JAC~SONVILLC:, FLORIDA (A PILOT 

and A. 

STUDY - AUG.-SEPT. 1961). Public Health Service, 
Cincinnati, Ohio, Div. ot Air Pcllution (AI'-3). Apr. 
1963. 65 pp. 

GPO: 802-899-6 
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The objectives of this pilot study were: (1) To develop a 
preliminary opinion as to whether the city of Jacksonville has a 
generalized air pollution problem. (2) To determine whether 
certain pollutants - fluorides and S02, were present in the 
atmosphere in concentrations capable of producing the damage to 
vegetation that had"been experienced in the Jacksonville-Duval 
County area. To accomplish the first objective, a one-week 
intensive investigatior. was carried on in downtown Jacksonville, 
at (emming Park, from August 3 to 10, 1961. ro accomplish to 
second objective, additional studies were conducted during the 
periods August 4 to 12, and September 5 to 13, 1961, in the area 
in which damage to vegetation had occurred. The two fertilizer 
plants, located in the industrial area of Jacksonville, were not 
in production during the first phase of this study. Pollutants 
sampled in this study included fluorides, S02, H2S, N02, 
nitrogen dioxide, and particulates. As a result of the 
investigations it was concluded that: (1) Photochemical smog was 
being produced in the air over Jacksonville. (2) Concentrations 
at fluorides occurred in certain parts of Jacksonville during the 
period of the study that could cause damage to sensitive plants. 
(3) Pollutants from the city of Jacksonville can be transported 
across the St. John's River. H2S concentrations measured 
during this study were not of the magnitude known to cause 
discoloration of paints containing lead pigments and/or mercury 
base fungicides. Subsequent to the study, an incident of 
darkening of paints occurred in the arlington area. Therefore, it 
is evident that an H2S problem exists in this area. S02 
concentrations observed during this study did not reach levels 
known to cause damage to vegetation. However, it appears 
possible for S02 concentrations to reach levels during the 
heating season capable of causing damage to sensitive plants, 
particularly in localized areas downwind of major sources of 
S02.H 

00250 

L. c. McCabe and J. s. Lagarias 

AIR POLLUTION AND THE PAINT INDUSTRY. J. Paint Technol., 
38(495) :210-216, Apr. 1966. (Presented at the 43rd Annual 
Meeting, Federation of societies for Paint Technology, At
lantic City, N. J., Oct. 29, 1965. 

The manner in which regulations on gaseous and particulate 
emissions aftect the paint industry is reviewed with special 
emphasis on proposed new legislation concerning solvent emissions. 
Factors which intluence the establishment of emission standards 
and ambient air quality are discussed. The inconsistencies from 
community to community on emission standards do not appear to be 
related to meteorological or local conditions. It is suggested 
that the setting ot standards fer air quality should depend upon 
establishing the effects of air pollu~ants on humans, animals, and 
vegetation as well as economic and meteorological considerations. 
A review of existing codes shows that this has not always been 
done. In the case of organic solvents, proposed legislation could 
result in substantial changes in the use of certain solvents.## 
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OU 271 

'"· F. f"ci'lichael and Ll. E. Sigsby, Jr. 

AU:OMOTIVE PMISSIONS AFTER HOT AND COLD STARTS IN SUMMER AND 
WINTER. J. Air Pollution Conti::ol Assoc., 16 (9) :484-488, 
SPpt. 1966. (ryresented at the 59th Annual Meeting, Air 
Pollution Control Association, San Francisco, Calif., June 
11, 19b6.) 

The u. s. Public Health service, as part of its continuing 
investigations of automotive emissions, began a study early in 1965 
to determine the effects of hot-start and cold-start engine 
operation on exhaust emissions. This study was conducted in the 
Cincinnati area in summer and winter ambient temperatures. The 
effects of hot and cold starts on the mass and composition of 
exhaust gases were compared. Emissions tram the test vehicles 
were measured in actual traffic with a proportional sampler. The 
test route was developed in earlier work to represent average urban 
drivino conditions. Data from this study reflect the effects of 
traftic rtensity, route, and climate on hot-start and cold-start 
enriine operation. (Authors' abstract)## 

00288 

H. c. Johnson, J. D. Coons, and D. l"!. Keagy 

CAN MUNICIPAL INCINERATORS MEET TOMORROW'S REGULATI~NS? 

Frep~int. (Presented at the 59th Annual Meeting, Air 
Pollution Control Association, San Francisco, Calif., June 
20-24, 1966, Paper ~1 0. 6b-1J1.) 

Over the last two decades, Los Angeles, the San Francisco 
Bay Are~, and other West Coast areas have gone far bevond most 
other parts ot the country in the nature and extent of limitations 
legally imposed on incinerator design and performance. With the 
increasing population of these areas, ~nd the prcblerns of other 
solid waste disposal methods, it seems prudent to consider whether 
additional or tighter limitations may be imposed as rapidly as the 
technology permits. It is the purpose of this paper to consider 
briefly so~e of the implications of these possibilities. It is, 
therefore, primarily speculative in nature. Present and future 
standards for incinerator emissicn control, inci~erator performance 
and desiqn considerations are discussed. (Authors' abstract)## 

OOJ1Y 

SIJRVELLIANCE OF MOTOR VF:HICLE EMIS.3ION3 IN CALIFOflNIA 
(0UA'1TERI,Y PilO\,RESS RrPT. NO. 1, JULY - SEPT •• 1Yn5). 
California Dept. of Public Health, Los Angeles, Vehicle 
Pollution Lab. Spet. 19n'>. 77 pp. 

The 1966 model automobiles which are sold and registered in 
Calitornia must be equipped with exhaust control systems or 
control devices which will ~eet California standards tor the 
emissicns ot hydrocarbons and carbon monoxide. Although all 
control systems were thoroughly tested prior to certification 
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these tests were performed on a limited number of 
preproduction model cars and their performance in the hands of the 
general public may differ substantially from that of the earlier 
test vehicles. ~oreover, since the maintenonce requirements 
recommended by the car manufacturers are not enforceable by 
law, the effects of quality and frequency of voluntary 
maintenance on emission levels need further study. Under the 
Federal Surveillance Grant the above conditions will be 
investigated on a large sampling of cars at 3 separate surveillance 
test stations in the Southern California area, each equipped 
with a chassis dynamometer and an analytical sampling train for 
the accurate determination of emission levels. The 1966 
model vehicles equipped with exhaust control systems were not 
available for testing during this report period. However, 
test data were obtainea and compiled on 2 groups of fleet 
vehicles. In general, both orcups of vehicles were driven 
in a manner considered representative of the type of driving 
expected of private owners. Servicing of the fleet vehicles 
may have been different from the maintenance procedure of 
private owners. Results ot the survey are expressed in both 
tabular and graphic form tor cold and hot starts showing the 
changes in emission levels ot hydrocarbon and CO with respect 
to mileage accumulation and/or engine adJUstments. The data 
are presented in categories by manufacturer, State-owned Fleet, 
General Motors Corp., Ford ~otor Co., American ~otors, 
2nternational Harvester, Kaiser-Willys. Data derived from the 
testing ot the fleet vehicles will provide a basic reference 
pattern tor comparing fleet-maintanined vehicles with: ( 1) the 
1966 assembly line production modEls (with control system) sold 
to private owni>rs in Calitornia; (2) the 1'965 unequipped vehicles 
maintained by the general public.## 

00.324 

G. c. Hass, F. Bonamassa, P. Heward, N. Kayne 

THE I~FLUENCE OF VEHICLE OPERATING VARIABLES ON 
EXHAUST EMISSIONS. J. Air Polluticn Control Assoc. 17(6) 
384-7, June 1967. (Presented at the 59th Annual ~eeting, Air 
Pollution Control Assoc., San Francisco, 
Calif., Jupe 20-24, 1966, Paper No. 66-69.) 

This paper is a report ot the operating variables and emission 
characteristics of a 1964 283 cubic inch V-B Chevrolet 
automobile. This vehicl~ was used as a laboratory tool in a 
project to develop an improved driving cycle to represer.t Los 
Angeles peak hour driving. As a result it became necessary to 
run many expoloratorv tests to determine the relationships 
between the primary variables ot intake manifold vacuum, 
engine rpm, and vehicle speeds and acceleration rates. 
Emissions ot hydrocarbons, carbon monoxide, and nitrogen oxides 
were also determined for the entire range of operating conditions. 
The Pffect of prior operating modes on closed-throttle 
unburned hvdrocarbon concentrations was also determin2d. 
The result~ ot these tests are presented in tables and 
graphs 1.'hi.ch make a comnreliensive picture oi one typical 
automohile as a generator ot air pollutants. (Author's 
abstract)## 
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S~-'liRlF' :!:~!VS~:..,.,l"'~Y IF"l ~~'"fSTCM FOR :>.~~TJC!JLATE f...Nl 3AS:--OU'.3 
PllLLIJT.n~TSO 'r<'fnint. (Pre.;entPd dt the 59th Ann1Jal 
M·~~t1~0, Air ~ollut1nn Co11trol Assol:1.it1on, 3an Fr.inc1~~0, 
C .111 t . , J 'Jn P .!. 0 - .__: 4 , 1 <~ 11 ~ , ? ape L No. iJ t - 1 0 .. ) 

A snurc~ invP~tory J~~ systPm of air pollut1r1ts is d~scr1ted 
w~1ch ~1~:e3 use of an existing I5~ car·j i~j~x-reg1str~t1on 

system in an e.;tablished 1ir pollution control ji.;trict and which 
emplovs efficient utilization ot engiceering time, including 
c·::i:np'Jt~r s2r:-v:ice:-::., to 1-?st1hl1sh and ma1ntrt1n c 11rrent a detailed 
sour~e 1nv~ntory ot point sourcPs of cm1ss10~~. An ~mission 

inventory srecifies the (1) a]o1rnts, and (2) c;ources of o.ir 
pollution in a com~unity. The kncwlejse of air aollution can be 
relegated to thr"e sirn,,le quec;tions: (1) 1'Wh1t" the ?Ollution 
probl~rn is in terms of primary air pallut.'lnts, (~) the "where" of 
the rrohlc>m -- i.e., a aescripticn of the ind~strial, co~mercial, 

or clorn,' c;tir:: sour,:.es hy ti1bu·1at ion or either (;i) types and location 
ot basic e1uip~e11t Jic;c'1ar91ng oollutants, (b) 1 dec;-~r1pt1on in 
brnai source categories ot inclustry, 0r (c) act1Jal tabulation of 
locati,rns ot olants i~ the community, and (3) the "how 
rnuch" or- 2xtent of air: pollut.lnts. In the ca._.;e of ·?ases, namely 
organic compounds, the oxijes ot nitrog~n ard sulfur, and CO, 
tt1turP rPgt1lat1on and enforc~rnent of ir1v1s1ble gasPous emissions 
rP•]Ul r<•c; ~n inventory whicr, prPdeteL·rn1nes OL" -estim1 tc>s levels of 
~~13~1c1ns ind rl1cAct~ entorc1n·1 oft1cers 0~ inspectors to 201nt 
locations. This capahility is discussed as well 1s the 
descr1~1t1on ot the m2thoct ot ccnstr1Jct1011 or a ~ecPnt s0urce 
invent<1ry, c;alct1latP1i on tb~ h.1s1s or aveca~0 Em1~s1on tactors and 
k n o" n n l 1 n t t h r o u 'J h fJ n t. cl a t d a n , l f' 1.1 11 t 1 oc ,, t i an s ( L. e o is t P red pl a n t 
PCJUlpmel'.t). ·~ 

I),, 1 7 "> 

AI R 0 rn L IJ TI n N A ND c n M fl i; NIT'{ H u LT l' (cc i\ [' 1 ::, ? EI'; '1".'1' :: ': I . 
M2dic;i l Cli:ncltolc1qy ',()C,-1K, 1 'H,4. 

In t~is rhA~Jter cttJthor reviews ma1ur ~ollut1011 ep1·;nj~s ~h1ch 

have o~c11rr~ri s1ncP 1YiU 1n v~r1ous iart~ ot tl1~ wo~1.1. ~hese 

Ppisod0s h.1 VP cl»rnonstr.1 l"'d the ·ian ;··r .1 nd tr.,. let h ;~it': t':dt :nay 
CP'3Ult whAn CP:-t.l1n meteor-oloq1c 1_1 ht.._·r.0:11t_'l1.i uc1_' 11r i11. =i'..,O·JL.3.t1hical 
ac'?a:=:> wh0c0 pot0nt1.1lly hl,Jh C 1 H1c<--~ntr_jt1.)ns l): 'llr i~,__1llut=i.nts may 
tnrm. Certain pnllutants that mi1ht D~ tal~ratPrl in ln~ 

concontrat1of!S in som0 inh.ib1tci ari·.t.:c: m1·~~t u1_:cumP 1Llnl•"rous when 
m1xr::-d with pollutants trom otl1;-•c _c:,ource:_, t-.hat ,_~L)UlJ exi-:itt J.:1 

accentu~t1ng or synPrg13t11: ~r:t1on. Su.~, r·3Lt1c11l~t~s, CO, 
b0:~rvlliu:ri, lead, tl11or1d0, phut1)C~11_·m1l._-.11, ctn.i 111·-rqenic 
pollu•ants and ~be>1r etfe,-t on rqn .1n.1 .111iIT.1l:; 'lt:<' 11'.;,·d:;seJ. The 
most i:nport'1nt a.nirna.1 i'.?XDf=-'Llm.->11ts ,_'L-; ',.rl-:::'ll d_-::; uthc-r r••:::;\_'.'irch ar-e 
rPv 1.r~ we14.. it tt 
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00454 

J.M. Plum 

(RADIOACTIV!': POLLUTION IN GASEOUS MEDIA.) La pollution 
radioactive des milieux gazeux. Energie Nucl. {Paris) 
8(2):141-3, Apr. 1966. Text in French 

An annotated bibliography is given for various aspects of 
atmospheric radioactive pollution, including measurement 
methods, w~ste disposal and effects on humans.## 

00464 

C.F. Ellis 

CHEMICAL ANALYSES OF AUTOMOBILE EXHAUST GASES FOR OXYGENATES. 
Bureau of ~ines, Washington, D.C. {Rept. of Investigations 
No. 582:<). 1961. 39 pp. 

This report presents procedures tor chemical analyses of 
certain oxygenated compounds, procedures for sampling the 
exhaust gases tor these analyses, and the analytical results 
ot some experimental work in which these procedures were 
used. A stationary 1Y56 model, 170 horsepower, V-8, 
dynamometer-mounted engine, operated to simulate vehicular cruise 
conditions, was used for the study. Exhaust gsees produced 
trom a regular-grade Midcontinent gasoline during 15- , 40- , 
and 60-mile-per-hour cruise operations were analyzed by chemical 
methods tor formaldehyde, total aldehydes, total carbonyls, total 
alcohols, carvon associated with the oxygenated compounds, and the 
oxides of nitrogen. Experimental .results indicate: (1) The 
range of concentrations of the total of the functional 
groups of oxygenated compounds, expressed as moles per million 
moles ot water-free exhaust gases, is about 90-100; the 
concentrations increase with engine speed; (2) Aldehydes 
comprise about 80-90 mole-percent of the total ot the 
oxygenated groups, and formaldehyde accounts for about 
50 mole-percent of the total aldehydes; (3) The order of 
magnitude ot the concentration ot the carbonyls is the same as 
that for the aldehydes, indicating that ketones are not a 
major qroup. A colorimetric test indicates that methyl ketones 
consititote about 2 mole-percent of the oxygenated compounds; 
(4) The concentration of the alcohols is of the order of 10 
mole-perc':!nt of the oxygenated compounds; (5) The total 
carbon associated with the oxygenated compounds is about 175 moles 
per million moles of water-tree exhaust gas for all 3 speeds; 
and (6) The concentration of N oxides, expressed as 
moles of N02 per million moles of water-free exhaust gas, 
is about 150, 1 ,600, and 2,800 at ~5, 40, and 60 miles per hour, 
respectively.## 

00504 

D.A. Jensen 

SEPARATING FACT FBOM rICTION IN AUTO SMOG CONTPQL. Arch. 
Environ. Health, 14(1): 150-155, Jan. 1967. (Presented at 

B. Emission Sources 25 



the American Medical Association Air Pollution Medical 
Research Conference, Los Angeles, Calif., March 2-4, 1966.) 

Author gives a status state-of the -art summary of the various 
sources ot emissions from automobiles. Tapics covered are: 
crankcase emission controls; servicing and maintenance; requirement 
of a "closed" system or one equally effective, exhaust emission 
controls; evaporative emissions; oxides of nitrogen emission 
controls; diesel smoke and odor emission controls; cars and 
fuels of the future. In addition, author discusses the impending 
vehicle emission control which will be put into effect for 
1968 motor vehicles.#t 

00539 

H. Stephany 

TYPE AND EMISSION QUANTITIES OF INDUSTRIAL AND DOMESTIC FLUE GASES 
AND VEHICLE EXHAUST GASES. (Art und Emissionsmengen von 
Industrie-, Hausbrand-und Kraftfahrzeug-Abgasen.) Erdoel 
Koh le (Hamburg) 19 (6): 4~7-461, June 1966. 

Types of air pollution which occur in Germany are discussed. 
The Clean Air Committee of the Association of German 
Engineers is desc~ibed. The committee's program and published 
regulations for the limitation ot emissions are tabulated.## 

00566 

W. L. Faith 

ECONOMICS OF MOTOR VEHICLES POLLUTION CONTROL. Chem. Eng. 
Progr., 62(10) :41-43, Oct. 1966. (Presented before the 
Symposium on Economics of Air Pollution Cor.trol, 59th 
National Meeting~ American Inst. of Chemical Engineers, 
Columbus, Ohio, May 15-18, 1966, Paper No. 24 G.) 

The cost of air pollution control devices to the motorist, for the 
reduction of hydrocarbons, carbon monoxide and nitrogen oxides in 
general and per smog day, are discussed. Cost of the device, of 
the installation and cost of maintenance are calculated. Results 
are summarized in tables.## 

00592 

T. A. Huls, P. s. Myers, and O. A. Uyehara 

SPAFK IGNITION ENGINE OPERATION AND DESIGN FOR MINIMUM EXHAUST 
EMISSION. In: Vehicle Emissions, Part II, SAE 
Progress in Technology Series, Vol. 12, Society of 
Automotive Engineers, Inc., New York, 1966, p. 71-91. 28 
refs. (Presented at the Society of Automotive Engineers 
Meeting, June 6-10, 1966. 

The purpose of the tests conducted on a single-cylinder 
laboratory engine was to determine what c9n be done in the design 
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and operation of a spark-ignition engine to minimize emission 
of air pollutants. For the engine used in this study, the 
exhaust emissions were found to have the following dependence on 
various engine variables. Hydrocarbon emission was reduced by 
lean operation, increased manifold pressure, retarded spark, 
increased exhaust temperature, increased coolant temperature, 
increased exhaust back pressure and decreased compression 
ratio. Carbon monoxide emission was affected by air-fuel ratio 
and premixing the charge. NO and N02 emission is primarily a 
function of the 02 available and the peak temferature attained 
during the cycle. Decreased manitold pressure and retarded spark 
decrease NOx emission. Hydrocarbons were found to react to some 
extent in the exhaust port and exhaust system. This reaction 
appears to follow the Arrhenius rate equation relationship. 
Calculations of theoretical HC concentrations were made 
based on quench theory using measured combustion pressures and 
surface tern peratures. It was assumed that the only source 
ot HC's in the exhaust is the quench volume, i.e., the thin 
layer adjacent to the chamber walls througn which the fla~e does 
not propagate. The difference between actually measured HC 
emission levels and the levels that quench theory predicts is 
resolved by assuming 2/3 of the contents of the quench 
volume leave the engine and Arrhenius type reaction during the 
exhaust portion of the combustion cycle. It was also concluded 
that the HC's left unburned after flame passage in the combustion 
chamber are proportional to the area swept by the fla~e per unit 
charge. (Authors• abstract)## 

00650 

M.C. Battigelli 

EFFECTS OF DIESEL EXHAUST. Arch. Environ. Health Vol. 
10(:1) 165-167, Feb. 1965. (Presented at the Seventh Annual 
Air Pollution Medical Research Conterence, los Angeles, 
Calif., Feb. 10-11, 1Y64.) 

Over the past three years the author's worK at the School of 
Public Health in Pittsburoh has been directed to the possible 
detrimental effects brought about through exposure to diesel 
motor exhaust. Attention was directed to railroad workers 
employed in locomotive repacr shops. Neither respiratory 
complaints nor impaired pulmonary tunction, could be related 
to this type of occupational ex?osure. As a second phase in 
this investigation, volunteers were exposed to diesel exhaust 
gas tor short periods and pulmonary resistance was measured. The 
levels utilized tor these controlled exposures are 
comparable to realistic values such as those found in railroad 
shops. No eftect could be measured in these volunteers after 
they had been exp~sed 1t these varying levels of pollution 
from diesel exhaust for short ?Eriods up to one hour.## 

00673 

H. H. Hovey, A. Wisman, J.F. Cunnans 

THE DEVELOPMFNT OF AIR CONTAMINANT EMISSION 7ABLES voe 
NONPROCCESS EMISSIONS J. Air Pollution Control As3oc. 
Vol. 16(T):.:Hi2-J66, July 1966. (Presented at the 58th 
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Annu1l ~e~tin~. Air ~ollution Control A~sociation, Toronto, 
Crnad 1, -JunP 2ll-~4, 1 Yb~, !'ii per No. 65-11.) 

Ir1 ~:~Jw Yock St i tP, the .--:alcula t lGn ot dlL- contdLnln 1r1t 

Pm1s~1ons trow 3 v::i.c1ety of ~011rc~s is ar, es~ent1dl part of 
C·•rript"r ... ben:-~1-VP ::i.1-:- ;oll11tion c;tu1.1e:::;. Thi-> tablPS use,j to 
r~lc11late 0w1ss1cns worp obta1n0d f roa1 a11 extens1v 0 

11tPrilt,·r0 search And mciditic,d to e p]oly to Ne>i York ~tlte 

cnnrl1t1ons. for 2xa~pl2, sulfuc .j1ox1ae e~1ss1on ~actors tor 
coal wFrP s12lPct~d to r-<•tlect the av1).ca(~--~ suliur contv!nt ot the 
cnal ~old :n !~PW York state. S1~cE the literature co~t~ins a 
wile dLLl.Y ot Pw1ss1on f,~ctnrs,lfJ:t 

UU67Y 

w. f. Jack:~on 

AIR "OLLUTION ?PO~ AUTOMOBILES IN PhILADELPH~A. n~epr1nt. 

(D~esented at t~e ~Rth Annual ~PPting, Air Pollution 
Control Associ1tion, Toronto, Canada, June 2U-24, 19~5. 

Paper: No. fiS-117.). 

This re?ort has ~ePn prPpare1 ~ith tte O~Jectives ot •escribing 
the pr:oblem created by automo~iles in Philadelphia and 
r0commenJ1ng the action which must be taken. T~e action 
recommen,ied is as follows: (1) Positive cr:ankc1se ventilaticn 
systems and exhaust contr:ol systPms should be r:eouirei on all new 
car:s r:eqister:ed in Pennsylvania. A •ell plannej rr:ooram of 
contr:oliinq only the new car:s with tdctory installed devices will 
m1n1~1ze the probl0m OVPr a ten year .i~riod. If init:ated 
immediately, this r:easonable a~rroach uould eliminate the need for 
a cr1sh pr:ogram at some tuture date. All lliechanical devices 
rP~u~re rna1~ten~nce to inEure ~rarer an,j eftic1ent oper~t1on; a~d 

(2) '"h.3 State-wide inspectional system should r:equire 1 
maint0rance check ot all appropr:iate rar:ts ot the automobiles to 
insure<> sat1 s+actory O[H:'r.ation (as relat.cd to ~1ollutio;o erissions) 
and to re1pct those cars with visibly excessive exhaust emissions. 
This should apply to both new 'Ina useu automobiles and all other 
types or motor vehicles.## 

UU69J 

G. Wi!lker 

E(llJlLiBBIIJM DI'..;TRIPTITION PATTERNS Of THE COMc·U'.'TI1>~ PROC'UCIS OF 
A r; A s 0 LI N f' '.' N r; I N E 0 D f '> AT q; r; II s () r JT l L ::: s T () I c H I 0 -~ E' '1' ;; Tc ,~ n '.. J I T T 0 N • 
Preprint. (Pr,'sent<"d at the 5Hth Annual ;'1eet1n~, ,;u: 
Pollution Control Assoc1.1t1on, Tc1ronto, c.1na1J1, -Jun0 20-~~, 
l'Jfl5, P'lPCr No. 6~-1'1.) 

The op 0 r~~1on ot a C.F.R. internal combust10r1 0n.11n0 w1s 
simulated on a digital electronic ccmruter. A stuiy was mdde of 
the eftPct of variation in the air-tuel ratiu on the Pquilibrium 
distrihution p•tterns cit comhust1on 1rouucts ot th0 en1 of the 
expansion strokP. The comb11st1cn f[uriucts \.t..'t•r-e n~~~-:;umed t- 0 cons:_st 
ot lU chPmical species at instantnnPous equilibrium during both the 
t1n1te cowbust1or. period and .suh:::"P<:j_u2nt 1Jxpctr:~~ion. '1'hP 

equilibrium composition ot ".he lU spc-ci'"" throuCJhuut the whole 
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period is presented graphically for six different air-fuel ratios 
both greater and less than the stoichiometric value. Other 
parameters of engine pertormance, including thermal efficiency, 
m.e.p., work done per cycle and the heat transferred, are given 
tor the same air-fuel ratios.## 

00798 

F.I. Larsen 

VEHICLE EMISSIONS AND EFFECTS, A SUMr.ARY OF THE DEC2MBER 1961 
AIF POLIUTION RESEAFCR CONFEFENCES. Preprint. (Presented 
at the New England Section Annual Meeting, Air Pollution 
Control Association, Worcester, Mass., Apr. 25, 1962). 

In December 1961 air pollution research findings to that date 
were presented at two ccnferences held in Los Angeles. The 
conferences were the Fifth Air Pollution Medical Research 
Conference and the Joint Research Conference on Motor 
Vehicle Emissions and Their Effects. A few highlights follow. 
Air pollution damages plants, animals, and property, and is 
harmful to people. Plant damage in the United States exceeds 
$25 million per year. Present community air pollution levels 
weaken an individual's resistance to respiratorv diseases such 
as colds, pneumonia, and lung cancer. Smoking and air pollution 
age and deteriorate lungs. In one study, smokers' lungs aged 
50% taster than non-smokers' lungs. In another study, 90% of 
heavy smokers (more than two packs per day) had respiratory 
disease. The disease rate for several r~spiratory ills was 3 to 
5 times greater in these heavy smokers than in individuals who had 
never smoked. The death rate frow ewphysema (deteriorated lungs) 
has increased 4003 in the last 10 years. A recently identitied 
photochemical pollutant, peroxyacyl nitrate (PAN), at 
concentrations as low as 5 parts per billion {ppb), damages 
plants. It is quite possible that this pollutant is responsible 
tor most "oxidant-type" damage in Los Angeles. Five times as 
much exhaust gas from low-olefin fuel was required to produce 
similar damage. Russian air quality standards probably have 
at least one present use in the United States. 
In a given community, polluticn concentrations that do not 
exceed the Russian standards tentatively could ~e consinered to 
not be problems. The contribution of the internal combustion 
engine to smog could be reduced signiticantly by improved 
carburetor design, improved production control, anq imporved 
carburetor and ignition system maintenance. If the 
conventional engine without an afterburner is considered beyond 
redemption, a lean-fuel engine (such as gas urbine, stratified 
charge, or diesel) could be used to meet present emission 
standards. If an automobile that does not contribute to smog is 
to be achieved, a new sense of mission, a lot more money, and 
additional competent researchers will be required. (Author 
abstract modified)## 

00892 

w. D. Norwood, D. E. Wisehart, c. A. Earl, 
D.E. Anderson 

F.E. Adley, 

NITROGEN DIOXIDE POISONING DUE TO METAL-CUTTING wITH 
OXYACETYLENE TORCH. J. Occupational Med. 8(6):301-306, 
June 1966. 
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Several hours after the use of an acetylene torch for metal
cutting in a poorly ventilated water main, a worker became so 
short of breath that he could not sleep. He reported to the 
plant physician 18 hr. after the exposure and an X-ray film 
revealed pulmonary edema. Reenactment of the event 
produced a level ot nitrogen dioxide of 90 ppm in 40 min., the 
total oxides of nitrogen being in excess of 300 ppm. such a 
level might well be expected to produce pulmonary edema. The 
accident was typical ot the insidious action of nitrogen dioxide, 
which can so easily occur under some conditions and may cause 
death. Recognition of the latent period between exposure and 
the development of pulmonary edema, timely treatment with bed 
rest, and, it necessary, the administration of oxygen under 
pressure can be life-saving. A greater awareness of the sources 
and toxicity ot nitrogen dioxide is also needed to prevent 
unnecessary exposure. (Author summary)## 

00962 

R. I. Larsen 

AIR POLLUTICN FROM MOTOR VEHICLES. Ann. N. Y. Acad. Sci., 
136(Ln :275-J01, Aug. 26, 1966. (Presented at a meeting of the 
New York. Academy of Sciences, April 6, 1966.) 

Motor vehicles are a major source of urban air pollution. They 
emit carbon monoxide that reduces man's ability to transport oxygen 
to his tissues; lead that increases man's body burden of this toxic 
metal; cancerigenic hydrocarbons; and reactive hydrocarbons and 
nitrogen oxides that combine with sunlight to produce 
eye-irritating, plant-damaging, visibility-obscuring photochemical 
smog in New York as well as in California. Present and 
predicted air pollutant concentrations are compared with pollutant 
effects and air quality standards. Emission-re1uction features 
presently used in new cars sold in California will improve air 
quality, but will not completely solve the problem. Indications 
are that 95 percent reduction in emissions of carbon monoxide, 
hydrocarbons, and nitrogen oxides from new cars sold in the United 
States may be needed by 1975. Such a "clean-air car" by 1975 is 
suggested as a research goal for automobile manufacturers. At 
present, improved fuel cells or improved battery power seem to be 
the most likely means for achieving this goal. (Author 
abstract) #ii 

00969 

P. A. Lei.ghton 

MAN AND AIR IN CALIFORNIA. Preprint. (Presented at the 
Statewide Conference on Man in California, 1980's, 
Sacramento, Calif., Jan. 27, 1964.) 

Author discusses polluted air in respect to automobile emissions 
and projects the concentrations that can be exoected by 1980. 
Presented are charts and tables which easi~y delineate the 
salient points of the article.## 
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00':172 

M. Mayer 

A COMPILATION OF AIR POLLUTANT EMISSION FACTORS FOR COMBUSTION 
PROCESSES, GASOLINE EVAPORATION, AND SELECTED INDUSTRIAL 
PROCESSES. Public Health Service, Cincinnati, Ohio, Div. 
of Air Pollution, May 1965, 53 p. 

The source emission factors presented in this report were compiled 
primarily for use in conducting an air pollutant emission 
inventory. The compilaticn is the result ot an extensive 
literature surv~y and includes emission factors for the principal 
combustion and industrial frocesses. Obviously, the best 
emission tactor to use for any specific source of air pollution is 
that resulting from source tests of the specific source. 
Unfortunately, many urban areas are not equipped to conduct the 
numerous and expensive stack testing studies needed for an emission 
inventory. The purpose of this compilation ot emission factors is 
to provide the best available substitute to air pollution control 
agencies unable to conduct extensive source test programs. In 
certain cases, particularly in the combustion and refuse disposal 
areas, a single number is presented for the emission factor for a 
specific pollutant. It should be understood that the number is 
usually a weighted average of several different values found in the 
listed references. The compilation ot source emission factors 
presented is, in our judgment, the most accurate currently 
available. As new technical advances are made, however, and 
additional emission data become available in the literature, the 
present compilation snould be revised to reflect the newer data and 
developments.## 

00':175 

M. I. Weisburd, (Compiler and Ed.) 

AIR POLLUTION CONTFOL FIELD OPERATIONS MANUAL (A G~IDE ?OR 
INSPECTION AND ENFCRCEMENT). Public Health Service, ~ashing-

ton, D. C., Div. of A:i.r Pollution, 1962. 291p. 

Author discusses sources, control methods, training 
techniques and related as?ects of air pollution. Document is an 
excellent source for specific information on equipment being used 
in air pollution control. Pictures, diagrams, schematics and 
cha~ts are given.## 

01002 

E. s. star!Cmal!, <!-.. ~ Newhall, R. Sutton, T. Maguire, 
and L. "arbar 

AMMONIA AS A '-PARK JGNITION ENGINE FUEL: 
APPLICATION. California Univ., Berkeley. 
Society of Automotive Engineers Congress, 
Jan. 10-14, 1':166, Paper No. &60155.) 
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,'\nhy•iL011s ammonia has h0Pn (j{:imonstcat~a to operate s;1ccec;sfulJ..y 
:=i~ t11Pl t(Jr spark i,1nit10n ·~nqinr?s. i:1r1nclpal rAguiremAnts ar-e 
that it be ir1tr-i:1d1_:_ced in th~· vapor pr10S~; anJ t-ir:i.rtly '10co 1nfo.Sed 
to hyLir·Jq·2n and i11troq1:::in. ~["dLk t1m111'-::J for r:i.:1.xim·1m pPLtormance 
must ~,,_:. :ldV.-lLCPd ::-::l11ht _!_y tOC 3.ITl!fi\)fllct but -~1_!f,Sltlvlt)' to Sfark_ 

ti~in,1 i:c; little ,Jrelt0r: thAn with hylr:ocarbons. 'ncr:1?1si::j the 
r y 11 n , H::' r w ,,_ l l t .::' m p A r a t u r ~ a l r'l. s 1 n e f f ~=-ct l n g s u cc e;.:; .5 f 11 l 1. n d 
r:<'llel'le> or•<->ration. The maximum tr.eorotic,1lly CJ0ssio'e indicated 
c 11 t F 11 t u :-; i ~1 1J ,~ m rr1 on i a v -:i po r:- i ,; '3. t, (~· d t 7 l :~ o t t J-: at - wit h ~ yd r o c ctr b on • 
Sr·3 C1t1c ~u0l ~onsu~?t10n ir1crea?0s t~uf0ld at m~x1mu~ oower 
and ~-1/2. told 3.t rnax1m11rn 0cor1omy whE"n us1n9 ammonLa as a 
r c rd a c ·'"'en t tor h y c:'. r "'~" r: ho r: . ( A u t ho r abs tr a c t) # # 

U Hl7~, 

F. " DarlPy, " 
Mi1alPton, ind v. 

F .. l?urlPson, 
r. nstPrli 

F. H. ['JateRr, 'l. T. 

CC~'IRIPU'l'I0N OF LllRNINr; OF Ar;RICIJ11UFAL wA'.iT[S TO PHOTnCHEr:CAL 

AIO DULLLlTir~. J. ~ir Pollution Contrul Assoc. Vol. 
1'1(12) :bH',-<JO, ['ec. l"f:i6. (PrPsented at tLe 5'lth Arcnual 
rPPt1n~, Air Pollution Control Association, San Francisco, 
C1lit., Ju~e 2U-2~, 1Y6G.) 

Aqricultural wast~s from orchards, grain fiPlds, and ra~ge lands 
Rre bur:ned each year in California as the raost cr1ctic1l means 
ot ridding the land ot these wastes. In order to ~etermine the 
rPlat1ve contribution ot the burning ot such mat0rial to 
ph0tochom1cal Rir pollution, the etfluent f rorn 1~3 fires O! known 
w~1a~t~ ot ran~P brusn, both drv ~nd ·Jreen, Ldrl~y a~j rice 
stubbl0, and prt1n1ngs tram vJr1ous fruit a:1d nut trees were 
monit0red in a special tower: whirh rrovided an open burning 
s1tu~t1on. hnalyses WPLe ~ade tor- total ~ydrocarbon, exFcessed as 
C, ~y tlamP 1on1zation dPtection, and tor 24 Lnd1v1c~~1 

hydroc,1rbons by qas chromato<;raFhy, as •ell as for CO ;i.nd C02 
~y intrarPd sr 0 ctroscopy. A f2w analys 0 s were ~ad' tnr ~xides of 
n1trr: 1 ~f-?no ThFse datJ., r:ouplA·i i,..:1t:.h tr_:mrt?rature ar:j ctlLfloior' 

m<'3'.','IU'ments, all0wed calculations to tie made on rounJs of 
PttluPnt per: ton CJt m;i.terial hurnPd an! d0rnonstr2tP~ th2t the 
F·rn1ss1Gns from a0r1c11ltural burn:n] arP mJch l£ss t~3n those from 
the ,'\utomohile, n princ1ra 1 -cource of such .::m1ss1ons. (Author 
abstr;ict) ## 

0 11 .! ':> 

n~ Zn.non 

P?P.CTICi1l sr;lfll"'Jr)N2_-~ o:- PJR PC'LLll'!'lr1l~ r 1:( C-Ll.l'°1'.::: ?Pl 1 '1 CP.:-rv1IC.~L 

l1ROC":,:>r;;S. {F(C·il.iZZ<i.llOIJl r11?l C.1mro dt::~J12 r·r,_:,.v:-:.nz1c;1r• iell' 
in 1-:Iu1r1.1:--iento Atrio,-,t":-'r.:co r11 Dr1,._;1r,l~ :r.11u:-::tr1L1__;_P.) ~~,~~sl-1.ted 

trom ILili1n. Cf<im. Ind. (''il'tn), 40(~) -~~1-~hl, :1 1 rc~ 1qbb. 

A str1rt control ot p()llutctr.t to lif-_! dl'~tt'=~.l·,_;_ in thP 1.t'."l'Sfh!::'re 
otters technical and econo~ic pr0blem~, both in the desi~a 1 nd the 
operation ot chemical procpc;sino ur1iLc. Th Le'<' PX,;mplc>~ of 
proce~ses tor which pollut10n control has bv0n e~tablished are 
described~ SC2 <ierivr::d trcrr, con7.1ct -=-;ult11r1c ai.:_ .. 1,-J. an'i tr-om 
hydroxylamin<> sultat"' pl1nt;, nitrouc: q,i_. tiom low and 
h i 3 h - ~)re:::- s u r P n l t r 1 c d c 1 d pl -j n t ::::: , •1 n d. t l u u :- l !l t-' - , - on t .-ti r 1 n ,, et t l u en ts 
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trom hydrogen fluoride production. The general approach, kind of 
abat~ment process adopted, materials and construction costs are 
discussed.## 

0116!'> 

H, R. Holland 

AIR QUALITY CONTROL BY PFTROLEUM REFINERS. Preprint. 
(Presented at the Third Annual Meeting, Pacific Northwest 
International Section, Air Pollution Control Association, 
Vancouver, British Columbia, Nov. 2-4, 1965.) 

Air quality can best be maintained by controlling pollution on a 
regional basis. Close cooperation between the technical staffs 
ot the province, municipalities and industries in the region is 
required to achieve the best soluticn to the regional problem. 
Means are available to control the emissions from petroleum 
refineries to the degree required by our current understanding of 
the problems.## 

01228 

L. Rispler and c. R. Ross 

VENTILATION FOR ENGINE EXHAUST GASES. Occupational Health 
Rev. Ottawa 17, (4) 19-22, 1965. 

Engine exhaust gases are capable ot affecting health in varying 
degrees, and confusion as to their relative importance often 
arises. This is partly because most exhaust analyses are reported 
only as concentrations within the exhaust system, without 
specitying the total exhaust volume. For clarification, a 
comparison is made ot the actual amounts in which these components 
are emitted from various engines. These data exemplify the 
difference in ventilation requirements tor diesel engines and 
gasoline engines. The toxic effects of carbon monoxide and some 
basic ventilation considerations are outlined. (Author abstract)# 
# 

01306 

L. E. Reed and c. R. Barrett 

AIR POLLUTION FROM ROAD TRAFFIC - MEASUREMENTS IN ARCHWAY ROAD, 
LONDON. Intern. J. Air Water Pollution, No. 9: 357-365, 
1965. 

Measurements ot smoke near a busy main road in London showed 
concentrations (up to micro grams/cubic meter) ten to twenty 
times greater than those at a site about one hundred yards away 
from the road. These high concentrations are considered to be due 
to diesel vehicles. Correspondingly high values for sulphur 
dioxide and oxides of nitrogen at the roadside site are 
attributed to road traffic generally., (Author abstract)## 
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01362 

E.K. Diehl E.A. Zawadzki 

CONTAMINANTS IN FLUE GASES - AND METHODS FOR REMOVAL. Coal 
Age, Vol. 70:70-74, Dec. 1'!65. (Presented at Technical 
Sales Conference, National Coal Association and Annual 
Meeting of Bituminous. Coal Research, Inc., Sept. 1965.) 

The relative importance of ~he harmful pollutants in stack 
qases from coal combustion is described: Polynuclear 
~ydrocarbons, oc1des of nitrogen, particulates, and sulfur oxides 
are considered. Sulfur dioxide removal methods are described.## 

01375 

E. s. Starkman H.K. Newhall 

CHARACTERISTICS OF THE EXPANSION OF REACTIVE GAS MIXTURES AS 
OCCURRING IN INTERNAL COMBUSTION ENGINE CYCLES. California 
Univ., Berkeley, '.lept. ot Mechanical Eng1n<~ering, 1965, 13 p. 
( 0 resented at the Mid-Year Meeting, Society of Automotive 
Engineers, Chicago, Ill., May 17-21, 1965, Paper No. 650509.) 

The influence of nonequilibrium in the expansion gases of 
spark ignition engines has been studied theoretically to determine 
how power output and exhaust gas composition might be affected. 
Comparing a gas which is frozen in composition during 
expansion with a composition which continuously is in 
equilibrium shows the difference in expansion work can be as 
large as 103. Maximum influence is in the fuel-air ratio range 
ot chemically correct mixture. It was tound that carbon monoxide 
and nitric oxide concentrations in the exhaust more nearly reflect 
the frozen cowposition than the equilibrium expansion. This is 
particularly true tor the range of mixture ratios - from lean to 
chemically correct.## 

01371 

R. G. Mastin 

corBUSTIBLES VERSUS NITROGEN FIXATION IN GAS ENGINE OPERATION 
A~D LUBPICATION. J. Eng. POWPr, April 1'J65. P· 175-80. 
(PresentPd at the Oil and Gas Power Conference and Exhibit, 
Dallas, Tex., Apr. 12-16, 1964, of the American societv of 
Mechanical Engineers, Paper ~o. 64-0GP-4.) , 

Nitration is preferable to combustibles in the operation of the 
qas engine because it affects cnly the lubricat1ng oil. 
Combustibles affect, in dddition to lubricating oil, engine parts 
by the deposition of carbon, and cause expensive fuel waste. 
The data were gathered with the aid of an exhaust gas 
analyzer and a spectrophotometer. The gas engine should never 
be operated with combustibles in the exhaust gas. In raany 
instnnces, the wasted fuel w1ll equal the cost of several oil 
chanoes during the year. The naturally aspirated, 4-cycle, gas 
engine should not be operated with 2 to 3 percent excess oxygen 
content in the exhaust gases, in order that the peak incidence 
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of N02 may be avoided. R - O - N02 11'0.S found in varying 
degrees in used oils from all types of gas engines. Deposits from 
the crankcase parts of gas engines contained R - o - N02. 
Gas engine crankcase oils should not be used too long. The oil 
soluble R - 0 N02 compounds progress to the insoluble form. 
This form then appears to be the nucleus for the attraction 
of all foreign material present which forms the deposit. Fuller's 
earth filtration does not remove oil soluble R - O N02 
compounds trom the crankcase oil.## -

01381 

11.w. Hurn 

COMPREHENSIVE ANALYSES OF AUTGMOTIVE EXHAU3TS. Arch. 
Environ. Health, Vol. 5:592-596, Dec. 1962. (Presented at the 
session on Constituents of Motor Vehicle Exhaust at the 
Air Pollution Research Conferences, Los Angeles, Calif., 
Dec. 5, 1961 • ) 

The nature of the gaseous or volatilized compJnents of automotive 
exhaust is reviewed. Recent work conaucted to define more 
precisely variations in exhaust-qas stream composition is reported. 
Information on the simultaneous occurrences of the several 
classes ot components is presented. Analytical methods; inert, 
reactive, and noxious constituents; and hydrocarbon measurements 
are considered.## 

01382 

R.W. Hurn, T.C. Davis 

GAS CHRO~ATOGFAPHIC ANALYSIS SHOWS INrLUENCE OF ?UFL ON 
COMPOSITION OF AUTO~OTIVE ENGINE EXHAUST. Pcoc. Am. Petrol. 
Inst. 38(3) :353-375, 1958. (Presented at the 2Jrd Mirl.year 
Meeting, American Petroleum Institute's Division ot ~efining, 
Lo~ Angeles, Calif., May 12, 1958.) 

Chemical differences in the exhaust products from different fuels; 
and the eftect of engine speed and lead on these differences are 
reported. Experimental data were obtained with the use of a late 
model automotive V-8 engine on a dynamometer block. Fuels which 
were used included pure isooctane, commercial LPG (butane and 
propane, separately), and seven gasoline stocks from different 
refining processes. Analytical data obtained by gas 
chromatography show that exhaust composition varies wich engine 
speed and load according to consistent trends. These trends are 
influenced by tuel composition, and the degree of fuel influence 
depends upon mode ot engine oµeration--some basic fuel 
characteristics are more heavily reflected in the exhaust than are 
others. Generally, ditferences in the composition of exhausts 
tram ditterent fuels are quantitatively small, but they are 
reproducible. (Author abstract mojified)## 

01384 

~.w. Hurn, C.L. Dozois, J.O. Chase, C.F. Ellis, 
P.E. Ferrin 
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T11f D!JTPOURFT T'lAT IS EXHAUST GAS. Proc. Am. Detrol. Inst.. 
U2(3) :b~7-664, lq62. (r>res"ntPd at the 27th i1idyear Meeting, 
AT~r12an ~~troleum Inst1tute's J1v1s1on ot Re~1n1na, San 
Francisco, Calif., May 11, 1'Jf:i:".) 

Intormaticn concerning the ~yr1ad ccmFosit1ons and hydrocarbon 
distric•1tior:s that accom~iany chanses in engine mode a!'d that clefine 
th" viriable cnaricter ot an exhaust ~as stream is qiven. Data 
w~re o~tained on exhaust ~ases produc~d using an engi~e 
rtynarrometer cycled throu0h steady-state and transient modes to 
s1mul~tp deITands on the enqinP in city tr1tfic. ~est procedures 
were JesignFd to optimize ~Pproducibility of the +ests. Moreover, 
analyses were scheduled in a manner to permit determination of all 
com[~nants on tha same or on ccmrara~le samples. Carbon 
hydrocarhons by m1ior typPs, oxyaen, oxides ot nitrogen, and 
hvdrocarbon-derived ocyaenates were determined. Concentrations 
t~at ~crp ~easured tell within a range ot values +hat had been 
reportPd in the 11tPrature. However, the analysPs are unique in 
that they provide information on the simultaneous, concuLrent 
concPntrations ot materials that constitute the exhaust gas flow 
and on ~ow thes 0 concentrations vary with steidy-state and 
trans1~nt enqine 0[>0ration. The jat3 also show the manfier in 
which hoth absolute and relative distributions o• hydrocarbon in 
the PXh2usts vary with ch'lnge in eng111·" mode. (A 11tl--or ,1bstract 
moditiP·i)## 

u 1401) 

J. A. Maga 

ro~s:OEQ~Trr~s I~ SETTING STANOAF~S [88 OXIDES OF NT~POGEN. 

J. l\ir Pollut1or: Control l\ssoc., 1~ (1~) :561-564, Dec. 1965. 

Since lY~Y the Cal1tornia Department ot Public ~ealth has held 
responsibility tor setting standards for ambient air ou~lity for 
motor v 0 hicle emissions. Th 0 nPed tor standards for oxides of 
nitro1en involves cons1~eration beth of direct ettects and effects 
resulting tro~ part1cir3tion in photoche~ical smoq reactions. 
This naper discusses the various etfects ot concerc and describes 
t~e department's program for establishing air quality stanaards 
which will become the b"s1s fo~ vehicle emission stanjacds and 
serve as gu1d~s tor control ot othe1 sources of oxides of 
nitro90n. (Author ,1bstract) ## 

01404 

R. P. H~nqebrauck, R. P. Lauch, 

EMISSIONS OF POLYNUCLEAP HYDROCAR50NS FRO~ AUTOMOBILES AND 
T"UCKS. Am. Ind. Hyg. Acsoc. ,J., Vol. ~7:47-56, Fet:'. 1966. 

As part of a screening survey to determine the orioin ot the 
benzo(a) Pyrer.E, found in urban atmospheres in the Hnit·2d States, 
emissicn rates ot several polyr.uclear hyorocacbons, including 
benzo(a) pyrenE, were measurer'! on several autcmobiles .1nd trucks 
powerert by gasoline engines. The vehicles were roan-tested over 
typical dr1v1no routes. The total exhaust was sampled ~y passing 
it through a multi-plate condenser followed by large high 
etticiency tilters. OpPrating and emission data are q1ven. The 
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combined etfects of vehicle-model age and mileage on polynuclear 
emissions are discussed, as are the relationships between 
polynuclear hydrocarbon emissions and the emissions of other 
products of incomplete combustion. (Author abstract)## 

01413 

A. H. Rose, Jr., R. Smith, w. F. llcl'lichael, and R. 
E. Kruse 

COMPAPISON OP AUTO EXHAUST EMISSIONS IN TWO MAJOR CITIES J. 
Air Pollution Control Assoc. 15, (B) 362-6, Aug. 1965. 

Direct measurement of e~issions from vehicles operating under 
actual traftic conditions in Los Angeles, California, and 
Cincinnati, Ohio are presented. Fxhaust emissions expressed as 
pounds at contaminant emitted per vehicle mile traveled are a 
function of average speed of the vehicles over the designated 
route (average route speed) regardless of the characteristics of 
the specitic route and can be best shown as a logarithmic tunction 
of pounds at contaminant emitted per vehicle mile versus average 
route speed. Exhaust emissions expressed as concentration provide 
a less valid measurement at atmospheric contamination than 
emissions expressed as pounds per vehicle mile traveled. The 
reason is believed to be the variability in consumption of 
combustion air by vehicles and in characteristics of the test 
routes. The emission data expressed as a logarithmic function of 
pounds ot contaminant emitted per vehicle mile versus average 
route speed show no significant differences between Los Angeles 
and Cincinnati. The effects of peak versus offpeak traffic on 
emissions expressed by weight are basically a function of the 
changes in average route speed. (Author summary modified) I# 

0148:2 

s. T. Cufte and R. w. Gerstle 

EMISSIONS FRDM COAL-FIRED POW!R PLANTS: A COMPREHENSIVE 
SUMM~RY. Public Health Service, Cincinnati, Ohio, 
National Center for Air Pollution Control. (Presented at the 
American Industrial Hygiene Association Meeting, Houston, 
Tex., May 1%5.) (PBS Publ. No. 999-AP-35.) 1967. 30 pp. 

A series of tests on six coal-burning power plants has been 
conducted to determine certain stack gas components of interest in 
atmospheric pollution. The six units tested included three 
dry-bottom pulverized coal-burning units, two wet-bottom units, and 
a large spreader-stoker traveling-grate unit. Measurements of 
sultUr oxides indicate that essentially 90 to 100 percent of the 
sultur in the coal appears as sultur oxides in the stack gas. Of 
this amount 1 to 2 percent is in the form of sulfur trioxide and 
the balance is sulfur dioxide. Neither the type of furnace, the 
conditions of firing, nor the reinjection of fly ash affected 
sulfur oxide emissions significantly. Concentrations of sulfur 
oxides are thus essentially determined by the amount of sulfur in 
the coal entering the furnace. Concentrations of nitrogen oxiees 
varied widely, ranging from 2:21 ppm for the vertically fired unit 
to 1204 ppm tor the cyclone-type furnace. concentrations of 
nitrogen oxides apparently are determined by: (1) initial flame 
temperatures in the firebox, (2) decomposition in the 
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hi0h-te:nperat>JrP region of the furnace, and (3) quenching of the 
dnromposition reaction as the gases are cooled in the 
toiler ;ection ot the :urnace. Control ot particulate emissions 
var1ed considerably in coal-fired power plants. Combinotion 
cyclone and electrostatic-precioitator-type tly-ash collectors 
93vc- c::i~lection effiCl<'tiries o: iibout Y6 percent and an outlet 
gra1n loading of 0.2U grain/set at full load. Electrostatic 
prec1pitators and mechanical cyclnne c::illectors, when used 
separately, 9avP aver,ge collection etticiencies ranging from 75 to 
M~ percent, with loadings at the tly-ash collector outlet varying 
trom U.1Y to U.b8 grain/set. A1ditional emissions determined 
i~cluied polynuclear hydrocarbons, carbon monoxide, gaseous 
hydr:0c,orbons, forma ldPhyr!e, and trace metals. None ot r_hese 
components was tound in appreciable quantities durino normal 
turni'lce operatinq conditions. (Author summ,ffy) ~# 

0 14 l:l4 

AUTOMOTIVE AIP POLLUTION (A REPORT TO THE U.S. CONGRESS IN 
COMPLIANCE WITH PUBLIC LAW 83-206, THE CLEAN AIR ACT). 
Preprint. Dec. 1Y64. 

Photochemical air pollution or smog is a problem of growing 
national importance and is attributable largely to the operation of 
the motor vehicle. ~anitestations ot this type of air pollution 
are appearing with increasing frequency and severity in 
metropolitan areas throu9hout the United States. Biological 
studies of animals show that the photochemical reaction products of 
automotive emissions produce adverse health effects. There is 
subsrantial evidence that these ettects may appear in humans after 
extended exposure to air which is known to be polluted with these 
same products in many ot the larger urtan areas. Laboratory 
experiments have demonstrated that reductions of atmospheric 
hydrocarbons, an important emission from ~otor vehicles, can reduce 
photochemical air pollution and such manifestations as eye 
irritation and plant damage. Other automotive emissions such as 
nitrogen oxiaes and carbon monoxide have also been determined as 
significant. Nitrogen oxides, which appear in engine exhaust 
gases as well i'!S the eftluent of other combustion processes, also 
play an important role in photochemical air pollution. Technical 
procedures tor reducing these emissions are not so clearly 
established as for hydrocarbons. Carbon monoxide, althouqh not a 
contributor to atmospheric photochemical reactions, is a directly 
toxic substance. Technical procedures have been developed which 
substantially reduce emissions of this pollutant. The current 
problem and progress in its resolution are reported. (Author 
summary moditi<>d) ## 

0 148 f:l 

Ludwig, J. P.. 

SEMINAR ON AIF POLLUTION BY MOTOR VEHICLES. Technoloqy 
Research and Development Programs, ~ashington, o.c. 
( (':l4)) p., 1Y6t\. 1 ref. 

The contribution of motor vehicle emissions to community-wide air 
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pollution levels; emissions from gasoline and diesel engines; and 
photochemical reactions in the atmosphere are reviewed.## 

01508 

J. O. Ledbetter 

AI9 POLLUTION FROM WASTE WATER TREATMENT. 
113(2) :43-45, Feb. 1%b. 

Water Sewage Works 

There is air pollution from the treatment of wastewaters. This 
pollution involves not only the notorious odors and the 
recognized volatiles but also the aerosol emissions. The aerosols 
ot most interest are probably the bacteria. Significant numbers 
ot bacteria, including some pathogens, are emitted from activated 
sludge and trickling filter units. The methods of engineering 
control currently available can readily solve the p~oblem. Even 
better solutions will likely be forthcoming if the problem ever 
warrants considerable research.## 

01534 

H. Wozniczek 

AIR POLLUTION BY MOTOq CAR EXHAUST GASES) ZATRUCIE 
Powietrza Przez Spaling Samochodowe. Ochrona Pracy 
(Warsaw), 21 (5) :14-17, May 1956. 

Pollution of towns and cities by automotive emissions is 
described. Chemical analyses of the various constituents of 
exhaust gases are given. Toxicity of these constituents is 
discussed.## 

01546 

J.J. Hanks H.~. Kube 

INDUSTRY ACTION TO COMBAT POLLUTION. 
44 (5): 4Y-62, Oct. 1%6. 

Harvard 3us. Rev., 

The responsibilities of individual corporations in air 
pollution abatement are emFhasized. Sources of pollution 
discussed include the paper, steel, electric power, transportation 
and petroleum industries. Principal equipment for removal of 
aerosols and particulates is described. It is concluded that 
although air pollution eguipment increases costs in certain 
industries, recovery of pollutant, such as tly ash, may help to 
ottset the costs. Government activities in air pollution programs 
are summarized.## 

01565 

E. s. Starkman 

ENGINE GENER~TED AIR POLLUTION - A STUDY OF SOURCE AND 
SEVE~ITY. Preprint. (Presented at the Federal International 
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Societes Ingeneures Techniques De L'Automobile, Germany, 
June 1'), 1966.) 

A brief comprehensive view ot the state of knowledge, legislation, 
research and application ot devices to control the influence of 
reciprocating engine emissions on man ar.d his environment is 
pres~nted from the viewpoint and experiences of a California 
observer. The pollutants considered are: unburned hydrocarbons; 
carbon monoxide; oxides ot nitrogen; carcinogens; particulate 
matter; lead; odor; and oxides of sultur. Engine operating modes 
and severity of emissions; engine factors and e~issions; and 
legi~lative control ot emissions are considered.II 

() 15 6/:l 

THE OXIDES OF NIT?OGEN AND THEIR FORMATION (CHAPTER ! OF THE 
OXIDES OF NIT?OGEN IN AIR DOLLCTION) . California State Dept. 
ot Public Health, Perkeley, Bureau of Air Sanitation. 
Jan. 1966. 1-fi pp. 

Chapter briefly describes the chemical and ~hysical properties 
of the oxides of nitrogen. Mention is made of the role the 
nitrogen oxides play in automotive air pollution (this facet is 
more de~ply covered in subseguent chapters). Three graphs are 
presente:i: (1) effect of spark timing on oxides of nitrogen 
concentration; (2) effect of comi:ression ratio on oxides of 
nitrogen concentration; (3) P.ffect of manifold air pressure on 
oxides ot nitrogen concentration.## 

0 156'1 

OXIDES OF NITROGEN FPOM MOTOR VEHICLES (CHAPTER II OF THE OXIDES 
OF NITPOGi':N IN AIR POLLUTION). California State Dept. of 
Public Health, Berkeley, Bureau of Air Sanitation, 
p. 7-17, Jan. 1966. 

Chapter deals with nitrogen oxide pollution (Source automobile) 
survP.yed under varying conditions. Tests were performed at 
various accelerations, automatic versus manual transmissions, 
toreign vehicles versus domestic automobiles, and light trucks as a 
source. Data is statistically i:resented wi~h means, standard 
devi~tions trom the mean, and a mathematical formula to calculate 
the concP.ntration ot the nitrogen oxides.## 

() 1:, 70 

OXIDES OF 
OXIDBS OF 
ot Public 
p. 19-20. 

NITROGEN FROM STATIONAFY SOURCES (CHAPTE~ III OF THE 
NITROGEN IN AIR POLLUTION). California State Dert. 
Health, Berkeley, Bureau ot Air Sanitation. 
Jan. 1966. 

Sources of nitrogen oxide pollution are categorized into three 
divisions i.e., small.sources - those emitting nitrogen oxides 
at a rate less than five pounds i:er hour; median sources those 
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emitting nitrogen oxides at a rate between five to one hundred 
pounds per hour; large sources - those emitting nitrogen oxides at 
a rate greater than one hundred pounds per hour. A chart is 
presented depicting these sources of nitrogen oxide pollution 
(both summer & winter) for the San Diego, Bay Area, Los 
Angeles, Sacramento, and Riverside communities of California.## 

01~71 

INCREASES 
OXIDES OF 
of Public 
p. 21-32. 

IN OXIDES OF NITROGEN EMISSIONS (CHAPTER IV OF THE 
NITROGEN IN AIR POLLUTION). California State Dept. 
Health, Berkeley, Bureau of Air Sanitation, 
Jan. 1g66. 

Article elucidates the etfects of population growth and the 
subsequent increase in motor vehicles registrations which will lend 
themselves to future nitrogen oxide pollution. statistics are 
given for projected increases until 1980 (California) with an 
emphasis on the fuel consumption increases that will occur because 
ot this population (motor vehicle registration) upswing.## 

01572 

OXIDES OF NITFOGEN IN THE ATMOSPHERE (CHAPTER V OF THE OXIDES 
OF liITPOGEN IN AIR POLLUTION). California State Dept. of 
Public Health, Berkeley, Bureau of Air Sanitation, p. 33-51. 
Jan. 1966. 

This article discusses the air monitoring systems in California 
which detect the concentrations of nitrogen oxides. 
Concentrations are given tor hcurly, daily, monthly and seasonal 
variations. Statistics are also stated for hydrocarbon emissions 
but not in as much detail as fer the oxides of nitrogen.## 

01 ~73 

COLOR EFFECTS OF NITROGEN KIOXIDE IN THE ATMOSPHERE (CHAPTER VI 
OF THE OXIDES OF NITROGE'I IN AIR POLLUTION). California State 
Dept. ot Public Health, Berkeley, Bureau of Air Sanitation. 
p. ~3-63, Jan. 1966. 

The coloration effect of N02 in the atmosphere 1epends on 
N02 concentration, viewing distance, and aerosol concentration. 
The effect of 0.5 ppm N02, with a viewing distance of 10 miles, 
is postulated to be ac~eptable on days of 10 mile visibility. 
In an aerosol-free atmosphere, with the same viewing distance of 
10 miles, the acceptable N02 concentration is about 0.1 ppm. In. 
reality, an aerosol-free atmosphere does not occur in metropolitan 
areas, and a visibility of 20 miles would represent a reasonable 
goal for atmospheric clarity. on such days, the acceptable N02 
concentration would be about 0.25 ppm. (Auther suffimary)## 
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01 ':J74 

PHYTOTOXICITY OF NITROGEN DIOXIDE (CHAPTER VII OF THE OXIDES OF 
NITROGEN IN AIR POLLUTION). California State Dept. of Public 
Health, Berkeley, Bureau of Air Sanitation. p. b5-67. 
Jan. 1%6. 

A brief resume of the effects nitrogen dioxide has on plant 
species is presented. T~e conclusion is that concentrations in 
excess ot 2-2.5 ppm are necessary to cause appreciable plant 
damage.## 

015 7':J 

PHOTOCHE~ICAL EFFECTS OF NITROGEN OXIDES {CHAPER VIII OF THE 
OXIDES OF NITROGEN IN AIR POLLUTICN). California State 
Dept. ot Public Health, Berkeley, Bureau of Air 
Sanitation. p. 69-89, Jan. 196&. 

The chemistry of the photochemical reaction is reviewed, with 
emphasis on the role of nitrogen oxides. It is concluded that 
quantitative predictions cannot be made about the changes in the 
photochemical smog effects that would result from various degrees 
ot control of either hydrocarbons or nitrogen oxides from motor 
vehicles.## 

0157& 

BIOLOGIC EFFECTS OF NITROGEN DIOXIDE {CHAPTER IX OF THE OXIDES 
OF NITROGEN IN AIR POLLUTION). California State Dept. of 
Public Health, Berkeley, Bureau of Air Sanitation. p. 91-112 
Jan. 1966. 

Article reviews the toxic effects that nitrogen dioxide has on 
man and animal. A chart specifying the concentration (ppm) of 
nitrogen dioxide, the effects on man and lower animals, and a 
reference tor this data is presented. The concentration range 
is 0.05 ppm to 500 ppm.## 

01582 

R.W. Gerstle D.A. Kemnitz 

AT~OSPHERIC EMISSIONS FROM OPEN BURNING. J. Air 
Pollution Control Assoc. 17 (5), 324-7 (May 1967). 
(Presented at the 60th Annual Meeting, Air Pollution Control 
Association, Cleveland, Ohio, June 11-16, 1967, Paper No. 
b7-H5.) 

Open burning of municipal refuse, of 
automobile components was simulated. 
emissions were: 85 pounds per ton of 
refuse was burned, b5 pounds per ton 

landscape refuse, and of 
Carbon monoxide 

material burned when municipal 
when landscape refuse was 
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burned, and 125 pounds per ton when auto components were burned. 
These values are all very high when compared to emissions from 
municipal incinerators or other combustion processes. Gaseous 
hydrocarbon emissions paralleled the carbon monoxide concentrations 
and averaged 30 pounds per ton of material burned for all tests. 
The organic acid concentrations were also fairly high, averaging 
about 15 pounds per ton of material originally present in all 
tests. Formaldehyde concentrations varied from 0.095 pound 
per ton tor municipal retuse to as low as 0.006 pound per ton 
tor the landscape refuse. These formaldehyae concentrations also 
excePd those normally found in incinerators. Emissions of 
nitrogen oxides varied widely and depended on the intensity of 
burning. Highest values occurred during the initial burning 
period when temperatures were high. After the initial intense 
burning period of about 10 minutes, the nitrogen oxides 
concentrations dropped ott rapidly. Particulate emissicns 
averaged 16 pounds per ton of material burned when municipal refuse 
was burned and 17 pcunds per ton when landscape refuse was burned. 
Emissions jumped to 100 pounds per ton when auto components were 
burned. Emissions of polynuclear hydrocarbons were also quite 
high, but for municipal or landscape refuse they were comparable 
to emissions trom small commercial incinerators. !'or auto 
compon~nts, the concentrations were very high, comparable to 
those tound in emissions trom small coal-burning furnaces. 
(Author summ~ry modified)## 

015H3 

R.W. Gerstle R.F. Peterson 

ATMOSPHFRIC EMISSIONS FROM NITRIC ACID MANUFACTURING PROCESSES -
A COMPREHENSIVE SUMMARY. Preprint. (For Presentation at 
the American Inst. of Chemical Engineers, Detroit, Mich., 
Dec. l:l, 1966 .. ) 

Atmospheric emissions from nitric acid plants depend on plant 
operating conditions, production rates, and the use of control 
devices. Data in this article show that plants operating within 
design capacities and producing 55-603 nitric acid can limit the 
nitrogen oxides concentration to 0.3% in the stream leaving the 
absorption tower. This is equivalent to about 50 pounds of 
nitrogen oxid4"s per ton of nitn.c acid (1003 basis) produced. 
Installation of scrubbers or catalytic reduction equipment 
can reduce these emissions bv 50 to Y7%. Emissions durinq startup 
or shutdown usually do not c~eate any special problems. . 
(Author summary modified)## 

THE PETROLEUM REFINING INDUSTRY - AIR POLLUTION PROBLEMS AND 
CONT'!OL METHODS (INFOPMATIVE REPT. NO. 1). J. Air Pollution 
control Assoc. 14, (1) 30-3, Jan. 1964. (TC::-3 Petroleum 
Col"mitt:ee). 

Possible air-borne contaminants trom refining operat:ions are 
covered. Control methods tor gaseous and particulate emissions, 
and the industry's research projects are reviewed.## 
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D.~ .. J;or1sen 

SOUPCES A~D fINDS OF CCNTAMINA~TS FRC:1 MO?OR ~EHICLFS 

(nJHJP:1ATIVE REPT. NO. 4). J. Air Pollution Control Assoc. 
14, (~) J27-I:', Auq" 1Y61.!. (T~-10 Vehicular Exraust 
Commit tee) • 

The sources of the pollutants, the important compounds, and the 
ma'!Hitud"" ot the several contaminant sources from both gasoline 
and diesel po~ered motor vehicles are indicated.## 

01h:Cb 

c. H. Pestertielrl 

LITFRATURE AND PESEARCH SURVEY TO DETERMINE NECESSITY AND 
F~ASIBILITY OF AT' POLLUTION RESEARCH PROJECT ON COM3USTION OF 
COMMERCIALLY AVAILABLE FUEL OILS. J. Air Pollution Control 
Assoc. 14, (b) 203-7, June 1964. (TA-4 Committee, Oil 
Purner ~guipment.) 

The basic purpose of this preliminary survey was to determine: 
(a) whether the combustion ot tuel oil presented a serious air 
pollution problem by nature of its being a serious 
pollutant contributor; (h) what work has been done to evaluate its 
oollution contribution; (c) what work is beinJ done; (d) what needs 
to be Gone; (e) it thPre is need and justitication for a fuel oil 
combustion study.I• 

0 1 b :04 

A.C. Stern 

THE REGULATION OR AIP POLLUTION PRO~ POWEF PLANTS IN THE UNITED 
STATES. Rev. Soc. 'loy" Belge Ingrs. Ind., Brussels 
(Presented at the International Symposium on Imm1ss1on 
Regulations, sponsored by the Haus der Technik E.W. Essen and 
the Arbeits -und sozialministerium (Dept. of Labor and 
Social WelfarP) of North-Rhine-Westtalia, Essen, 
Ger~any Mar. 9, 1966; and betore th~ societe Royale Belqe 
des Igenieurs et des Inrlustriels, Brussels, Belgium, Mar. 16, 
1 'Jb f,_ ) 

Author disc~sses the types, concentrations, and levels of 
control (state, federal and lccal) that the United States cas 
initiated tor the abatement of air pollution from power generating 
sources. Statistics are rresented for various localities as well 
as specitic pollutants which are emitted. The Clean Air Acts 
(HH-206 and l:l9-272) as they apply to the abatement of air 
pollution are explained.I# 

0167J 

C.J. Conlee, 
Yonopinski 
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P.A. l'enline, R. L. Cumanns, v. J. 
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MOTOR VEHICLE EXHAUST STUDIES AT THREE SELECTED SITES. 
Environ. Health 14, (3) 429-46, Mar. 1967. 

Arch. 

Air quality was studied in relation to motor vehicle.densities 
at three selected site.s: the Sumner Tunnel between Boston and 
East Boston, Massachusetts; the International Peace Bridge 
across the upper Niagara River between Fort Erie, Ontario, 
and Butfalo, New York; and Laidlaw Avenue near the Air 
Pollution P.esearch Facility in Cincinnati, Ohio. 
Pollutant concentrations and meteorological findings are 
presented for each site. Concentrations of pollutants known to 
be associated with auto exhaust were greater at sites of higher 
traftic density. A comparison or particulate pollution levels 
at the Sumner Tunnel operated as a one-way tube in 1963 with 
the tunnel carrying two-way traffic in 1961, indicates a definite 
decrease in pollutant levels. Other pollutants were assamed to 
be dispersed in air in the same way as carbon monoxide in 
determing the contribution by motor vehicles to ambient air for 
the Sumner Tunnel. Auto exhaust appears to be a prime 
contributor (greater than 503) for carbon monoxide, aliphatic 
aldehydes, benzene-soluble particulate, and oxides of nitrogen. 
Lead, benzo(g,h,i)pyrene, and coronene may also be assumed to be 
important pollutants from auto exhaust, but they do not meet the 
requirements for contribution calculations. (Author abstract)## 

01687 

s.c. Rothman 

ENGINEERING CONTROL OF INDUSTRIAL AIR POLLUTION: STATE OF THE 
A'1T, 1966. Heating, Piping, Air Conditioning Mar. 1966. 
141-H pp. (Presented betore the First World Air 
Pollution Congress, Buenos Ai:::es, Argentina, Nov. 1965.) 

Problems encountered by the engineer are illustrated through 
analysis of air pollution control in the aluminum production 
industry. Prebaked pots and Soderburg pots and their fluoride 
emissions are considered.## 

017 40 

K. Grosskopf 

THE PROBLEM OF PROVIDING ADEQUATE VENTILATION AT THE POINT OF 
WORK DURING GAS AND ARC WELDING. Zurn Problem der 
Ausreichenden Beluftung des Arbeitsplatzes bein Gas- und 
Lichtbogenschweissen. Schweissen Schneiden (Duesseldorf) 
18, (7) 32.:l-':>, July 1966. 

Safety regulations governing welding require that adequate 
ventilation should be provided at the point of work. This rather 
unprecise for~ula can be clarified by localizing one of the gases 
cahracteristic to the welding process concerned, taking into 
account in each case the permissible MAK value. In the case 
of gas welding and open arc welding with coated electrodes the gas 
recommended is a nitrous gas, for plasma welding and TIG and 
MIG welding it is ozone. If C02 is used for welding then 
special attention must be paid to the carbon monoxide content in 
the room atmosphere. The controls can be carried out in a 
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simple manner through thP use of suitable aetector tubes. 
summc1cy) ## 

0 17 41 

" MastromattE'O 

'lSAL':'fJ ASPECTS IN FIRE FIGHT!Nt; (PART 1). 
20-1, Aug. 1Y66. 

Firemen 33, (6) 

In the course of their work, fire fighters are exposed to a 

(Author 

variety of toxic fire gases and other adverse health factors. 
Quite often they are rPguired to enter buildings, confined spaces, 
and othec places where they may be exposed to extremes of heat, to 
smoke, to oxygen lack, and to toxic gases created by the combustion 
process. The ahysical exertion, excitement and anxiety involved 
in many tire situations add to the health problems by increasing 
the breathing and heart rates. Fire fighting therefore can 
place severe demands on the respiratory, cardio-vascular and 
nervous systems. Some of the chief health hazards encountered in 
tire fighting are discussed. Re~erence is also made to a 
spec~al study of heart and lung disease in tire fighters. (Author 
summary)## 

01 I HY 

'l. r. HangPbrauck, D.J. Von LehmdPn, J.E. Meeker 

EMISSIONS OF PfJLYNUCLEAF l!YDROCAPGONS AND POLLUTANTS FPOM 
HEAT-GENERATJON AND INCINERATION PROCESS£S. J. Air Pollution 
Control Assoc. 14, (7) 267-78, July 1964. (Presented at the 
Sbth Annual Meeting, Air Pollution Control Association, 
DPtroit Mich., .June 11, l'Hd.) 

This paper prPsents emi3sion data from a series of tests, for 
which the sources tested included typical combustion processes 
involving the> burning ot conventional tuels (coal, oil, and gas) 
and of certain commercial and mur.iciral solid wastes. In addition 
to obtaining over-all emission data from ditterent sizes 
and types ot combustion units, a primary obJective of the study 
was to establish the relative importance ot various combustion 
process<>s as contributors ot benzo(a) pyrene (3,4 benzpyrene) and 
other polynuclear hydrocarbons with demonstrated or potential 
carcinogenic properties. The other pollutants measured included 
particulate matter, carbon monoxide, total gaseous hydrocarbons, 
oxides of nitrogen, oxides of sulfur, and torrnaldehyde. Two 
cateaories ot c/mbustion sources were tested. Those burning 
conventional fuels were designated as heat-generation processes, 
and those burning waste materials were classed as incineration 
processes. Design and operation data for the units studied are 
given in tables.## 

011:U7 

W. F. McMichael and A. H. Rose, Jr. 

A COMPARTSON OF AUTOMOTIVE EMISSIONS IN CITIES AT LOW AND HIGH 
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ALTITUDES. Preprint. (Presented at the 58th Annual 7eeting, 
Air Pollution Control Association, Toronto, Canada, June 
20-24, 1965, Paper 65-22.) 

Automobile exhaust emissions were studied in Denver, Colorado. 
Denver is unigue among large cities in the United States in that 
it is situated at an altitude of approximately 5,000 feet; the 
opportunity was thus provided for observing the effects of altitude 
on auto exhaust emissions. The emissions measured in Denver in 
1963 are compared with the emissions obtained in a similar, 
previously reported study in Los Angeles, California, and 
Cincinnati, Ohio. The survey techniques and the instrumentation 
used to colect and analyze the exhaust samples were the same. 
Emission measurements were made on test vehicles driven under 
actual traffic conditions while equipped with a proportional 
sampler. This method produces data that reflect the effects of 
trattic density, route, climate, and altitude.•# 

01842 

D. F. Walters and D. o. Martin 

AN EVALUATION OF THE AIR POLLUTION ASPECTS OF THE PPOPOSED 
STEAM-ELECTRIC PLANT AT OAK PARK, MINNESOTA. Preprint. 1965. 

The installation and operation of the ~50,000 kilowatt 
steam-electric plant at Oak Park, Minnesota, will generate 
large quantities of air pollutants, principally sulfur dioxide, 
nitrogen oxides, and particulate ~atter. A 785-foot stack will be 
installed to permit dispersion and dilution ot gaseous pollutants. 
Calculations indicate that ground level concentration of sulfur 
dioxide may cause acute damage to vegetation. Ho~ever, existing 
intormation is inadequate to predict with assurance whether 
long-term chronic effects will be experienced by long-lived 
vegetation such as trees. It is expected that the human 
perception threshold tor SG2 will be exceedec occasionally. 
Inversion breaKup fumigation may produce ground level 
concentrations exceeding the human perception threshold at 
distances of ten miles or more. The installation and operation 
ot a second unit of 750,000 kilowatt capacity will more than double 
air pollution emissions. It the 550,000 kilowatt unit is built 
and operated, a S02 monitoring network should be activated. 
This will assist in determining the effects of S02 on the 
surrounding vegetation and people, as well as provide guides for 
future installation design. vrevailing winds in this area are 
such that air pollutar.ts will often be carried into Wisconsin. 
Therefore, officials of that state should take part in air 
pollution activities connected with the proposed plant. Plans 
and studies should oe started now to obviate future a~r pollution 
problems indicated by plans for expansion of this plant beyond the 
initial ~50,000 kilowatt capacity.## 

01848 

A. H. 'lose 

SUMMARY REPORT OF VEHICULAR EMISSIONS AND THEIR CONTROL. 
Preprint. (Presented at the Winter Annual Meeting, 
American society ot Mechanical Engineers, Chicago, Ill., 
Nov. 1%5.) 
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ThP report summarizes average emissions from the four sources of 
contaminants in the present day automobile: the extaust, the 
cran~case, the fuel tank, and the carburetor. Levels of 
contami~ants presented are for emissions under average urban 
driving conditions, in contrast to earlier work in which values 
were based on cyclic dynamometer tests. Emission levels are 
expr~ssed as pounds oer day emitted and, where applicable, as 
concentration. Emissions are con~idered by general chemical 
classes to indicate the r~lative ahotochemical reactivities of 
co~aouurts fro~ each ot the tour sources. Co&trol approaches are 
briefly discussed. (Author ab'.'tract) 11# 

018b3 

AUTOMOTIVS AT? POLLUTION; (SECOND REPORT OF THF SECRETARY OF 
H~AL~H, EDUCATION, AND WELFAFE TO THE U.S. CO~GR2SS PURSUANT 
TO PUBLIC LAW 8B-20b THE CLEAN AIR ACT.) 89th Congress 
(1st S!"ssion (Document 42) Culy 15, 1965. 17 pp. 

Progress is reported on the resolution ot the following problems; 
exhaust emissions, crankcase emission, tuel evaporative losses, 
maintenance, tuel, and diesels. The relevant literature is 
rev i!"wed. # ~ 

U HlhH 

AUTOrOTIVE AIP POLLUTION. (THIPD REPORT OF THE SECPETARY OF 
HEALTH, EDUCATION, PND WELFARE TO THE U.S. CONGRESS PURSUANT 
TO PUBLIC LAh 88-206 - THE CLEAN AIR ACT.) b9th Congress 
(2nd Session) (Dccument 83) :lar. 25, 1966. 17 pp. 

0 educect exhaust emissions of hydrocarbons and carbon ~onoxide 
have become a reality in Calitornia with the introduction of the 
1966-model passenger cars an1 light com~ercial vehicles. 
Recognition ot the need for still further control measures 
is evidenced by the adortion of nitrogen oxide standards by 
the Calitornia Board of Health. The Department ot Health, 
Education, and Welfare is imrlementing the new responsibilities 
and authories conferred by the Motor Vehicle Air nollution 
Control A~t. Standards for the control ot emissions from 
gasoline-tueled vehicles are being deveoped accordingly, to 
beco~e ettective with the 1968 models. Some additional 
technical information has become available. Further studies of 
the ettect of ambient temrerature on exhaust emissions indicate 
that low temperatures tend to increase exhaust hydrocarbons and 
carton monoxide, particularly following cold enqine starts. 
Preliminary results obtained from a stucty ot th~ etfect of 
leaded fuels indicate that combustion chamber deposits may not 
significantly affect the guantities ot hydrocarbons and carbon 
monoxide emitted in exhaust gases. A survey conductad to measure 
carbon monoxide levels in urban communities suqqests that 
human exposure to carbon monoxide may be great~r than routine 
atmospheric monitoring data had indicated. A number of new 
proJects are being initiated by the Government to study the 
pertormance characteristics of production-type exbaust emission 
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controls in varied environments, to develop more definitive 
data on exhaust emissions from small cars and diesel-powered 
vehicles, to learn more about human tolerance of lead and carbon 
monoxide, and to effect control of oxides of nitrogen. An 
expansion of industry research in automotive air pollution and its 
control is indicated by the recent activities of technical 
associations. (Author summary)## 

01890 

Williams, J. D. • G. Ozolins, J. w. Sadler, and J. R. 
Farmer 

INTERSTATE AIR POLLUTION STUDY: PHASE II PROJECT REPORT. 
VIII. A PROPOSAL fOR AN AIR RESOURCE MANAGEMENT PROGRAM. 
Public Health Service, Cincinnati, Ohio, National Center 
for Air Pollution Control, 132p., May 1967. 7 refs 

This report is devoted to the development of an air use plan for 
the St. Louis metropolitan area. An air use plan may be 
thought of as a link between the potential pollutant emissions of a 
community and the air quality goals. Its function is to optimize 
the use of the air with respect to the amount of pollutants 
emitted, by considering the dilution capacity of the air basin and 
the configuration of the pollutant sources in the ared. The air 
use plan may then be used as the basic framework for ~chieving the 
desired air quality by the various means available such as limiting 
the emissions from individual sources, limiting the emissions from 
sources in certain areas, or even disallowing new pollution 
sources in overburdened areas. In short, it provides the basis 
for enacting control regulations and provides a guide for future 
planning activities.~# 

019 21 

V.G. MacKenzie 

AIR POLLUTIO~ AND THE COAL INDUSTRY. Preprint. (Presented 
at the Annual Meeting, National Coal Association, Chicago, 
Ill., June 1~, 1965.) 

The important aspects of the total air pollution problem which 
relates to the production, processing, and use of coal are 
discussed. The use of coal as fuel is of primary concern 
in the control of air pollution. Combustion of coal in homes, 
commercial enterprises, manufacturing, and electric power 
generating stations produce large quantities of pollutants, 
notably particulate matter and oxides of sulfur and nitrogen. 
Techniques for removal ot S02 from stack gases, which are 
under development in this country and abroad, offer great promise 
of contr~l. when applied to very large fuel burning installations, 
such as steam electric generating plants. In regard to NO, the 
amount formed from the combustion of coal is an exponential 
function of the quality of coal burned per unit time. The 
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Clean Air ~ct made possible increased Federal support of 
control activities which are specitied in the provision for 
air pollution abatement. This abatement authority is intended 
to supple~ent the abatement power of State and local governments 
with respect to inter-and intra State pollution problems. 
Lanother proqram ot the Federal aovernment is to provide 
guidance in the develoment of SO standards, relating to 
pollutant emissions, including those from tuel combustion, also 
at Federal facilities.## 

0 l '-l 2H 

AIS POLLUTION: COS~LY TO IGNORE, COSTLY TO CONTQOL. Chem. 
i:; N r; • 7 J , ( 1 'o) 'J 0- 6 , J UL Y le , 1 <J h 6 • 

Author discusses the ram~f1cations that will result tram the 
recent legislation dealing with air fOllution control. The 
parameters ot the pollutants per se, the role of industries 
responsible tor the pollution, the problems of the municipalities 
~hich must cope with the pollution problem, the effects of 
standards and leg1slat1on, the eventual cost of pollution control 
and the research programs to be undertaken are discussed. Also 
included is a chart of f orty-eiqht maJor United States cities and 
the concentrations (ppm) ot ni trooen dioxide anrl sulfur dioxide 
which were found to be present.## 

M. B. Jacobs 

HEALTH ASPECTS OF AIR POLLUTION FROM INCINEPATOFS. Proc. 
Natl. Incinerator Cont., New York, 1964. pp. 12R-Jl. 

The public health aspects of incinerator exhaust 1ases are 
discussed tirst in the light of the physioloqical response 
induced by specific contaminants such as sulfur oxidos, nitrogen 
oxides, and other inorqanic gases and aldehydes, organic acids, 
esters, polynuclear hydrocarbons, and other orqanic compounds; 
second, with respect to their relation to illness caused by air 
pollution in general such as emphysema and other respiratory 
dise~ses, allergenic responses, and cancer; and ttir~ on the 
char~cter ot the etfluent gases, namely domestic, municipal, or 
industrial. One aspect ot domestic incinerator effluents is 
particularly stresse1, that is, the effect on nearby residents. 
The contributioP that incinerator exhaust gases make to the air 
pollution ot any given community depends on the ratio ot the 
amount of retuse and garbage burned to the total amount of fuel 
used and consumed in that region.## 

OlYSK 

P. w. Leach, 
Jr., and A. 

L. J. Leng, T. A. 
P. Altshuller 

Bellar, J. E. Sigsby, 

EFFECTS OF NC/NOX RATIOS ON IRRADIATED AUTO EXHAUST, PART II. 
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J. Air Pollution Control Assoc. 14, (5-j 176-83, May 1964. 
(Presented at the 56th Annual Meeting, Air Pollution Control 
Association, Detroit, Mich., June 11-13, 1963.) 

The relative concentrations of individual hydrocarbons have been 
shown to be independent of autoexhaust concentration in dynamic 
irradiation experiments. The absolute concentrations of the 
individual hydrocarbons are linearly related to total hydrocarbon 
concentration. The decrease in the concentration of reactive 
hydrocarbons during irradiation is found to ne independent of 
whether a 120- or a 180-rainute averaae irradiation time is used. 
A fourfold reduction in initial hydr;carbon concentration at 
constant hydrocarbon to nitrogen oxide level causes a slight 
incrPase in the relative amounts (percent) of hydrocarb0n consumed 
during irradiation. The same fourfold reduction in initial 
hydrocarbon concentration at constant nitric oxide level results in 
a decrease in the percent of ole~ins reacted, but does not affect 
the percent ot aromatics reacted. If the hydrocarbon level is 
kept constant, while the nitrogen oxide level is varied, an 
increase in nitrogen oxides causes a marked reduction in the 
percent ot olefinic and aromatic hydrocarbons reacted during 
irradiation. The aldehyde yields are linearly related to the 
total hydrocarbon level. No significant etfect on aldehyde yields 
was found when the average irradiation time was varied from 120 to 
180 minutes. The aldehyde yields did vary with a decrease in 
yield both at very hig~ and very low ratios of hydrocarbon to 
nitrogen oxide. The individual hydrocaLbon and aldehyde 
concentrations are shown to fall well within the range of 
atmospheric concentrations. Although the aldehydes may be 
responsible in part tar the eye irritation, the presence ot other 
eye-irritating species must be postulated to explain the shape of 
the eye-irritation response curves when plotted against nitrogen 
oxide concentration.## 

02001 

B. Gills E.L. f!owe 

OIL BURNERS FOR 90~ESTIC APPLICATION: PRESENT DESIGN AND FUTURE 
DEVELOP:-lE'ITS. Proc. (Part I) Intern. Clean Air Cong., 
London, 1966. (Paper III/2.) pp. 37-44. 

Published work from varicus research organizations in Europe 
and the U.S.A. concerning malfunctioning of domestic pressure 
jet burners is reviewed. It is shown that when poor combustion 
performance of pressure jet burners is experienced the cause can be 
traced to one, or a combination of the followinq f1ctors: 1. 
Poor design of the air/fuel mixing system. 2. Bad 
maintenance. 3. Bad matching of the burner characteristics to the 
heating appliance requirements. Bad Ferformance of any 
combustion system is retlected in the composition of the 
final exhaust products. Pesults are presented which show that a 
combustion system can generally be operated so that it products 
no smoke, carbon monoxide or unburnt hydrocarbons. Due 
to attention which has recently been drawn to "exhaust odor" from 
oil-tired appliances reference is made to methods of measuring 
the total hydrocarbon content of flue gases. ~ecent 

developments with the objective of impo 
developments with the objective of improving the cowbustion 
pertormance and reliability of domestic oil burners are described, 
together with references to research into metho~s of distillate 
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tuel atomization and combustion using novel principles. 
(Author abstract modified) #II 

02017 

M.A. Termeulen 

AIR POLLUTION CONTFOL BY OJL oEFINERIES. Proc. ( 0 art I) 
Intern. Clean .hr Cong., Lond'.)n, 1'!66 (Paper IV/5). 
pp. Y2-5. 

Stichting CONCAWE has been establis~ed by the Oil Companies• 
IntErnational study Group tor Clean Air and Water 
Conservation (W<?stern Europe). J:ts Working Group on 
Atmospheric Dispersion is active in the field of abatement 
and control of air pollution originating from both domestic and 
in1ustrial complexes. Major air-borne contaminations,_from oil 
retininq ooeration but not petrochemical operations, such a 
hydrocarbo~s, mercaptans, caroon monoxide, hydrogen sulphide 
and sulphur oxides other than from retinery flue gas, are 
discussed. Most common sources ot the above contaminants are 
discussed, together with the general refinery practices for 
preventinq or reducing emission ot these contaminants. The 
etfectiveness ot modern retinery rrocesses in reducing air 
pollution is reviewed and examples of local conditions and the way 
they a~tect the setting of practical limits of emissions are 
discussed. In conclusion, the general oil industries views with 
respect to thE air pollution problem are summarized. (Author 
abstract modified) f# 

020 Sb 

I. L. Va:::chavsKi. 

SOME THEORETICAL PPCBLEMS OF PROVIDING LESS TOXIC OPEPATION OF 
AUTOMOBILE ENGINES. Proc. (Part I) Intern. Clean Ai::: 
Cong., London, 19fi6. (Pil.per VI/29). 292 pp. 

The parameter ot specitic toxicity was introduced in 1962 to 
evaluate the degree of air poisoning caused by an engine. It is 
similar to the specitic fuel consumrtion. The optimal 
regulation of an engine tor less toxicity may he found. The 
specific toxicity is considered as a function of operating 
condition and parameters of ajjustment. Intensification of 
ignition ~s estimated to provide stable operation at weak air fuel 
mixtures. This rapidly decreases the concentration of carbon and 
nitrogen oxides in the exhaust gases. Combined converters for 
diesel engines completely remove soot from the exhaust qases. 
Only tuel cells completely o~idize the fuel and so seem to be more 
promising for transport purposes.## 

020fib 

'I. Preuer, and K. Winkler. 

SOURCES AND DISTRIBUTION OF AIR POLLUTIONS ASCERrAINED BY 
STATIONARY PECOFCING OF GASEOUS COMPONENTS. Herkunft Und 
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Ausbreitung Von Luftverunreinigungen, Ermittelt Durch 
Stationare Registrierung Mehrerer Immissionskomponenten. 
Proc. (Part I) Intern. Clean Air Cong., London, 1966. 
(Paper VII/1U). pp. 239-42. 

Simultaneous, continuous and stationary measurement of the 
concentration ot gas components (CO, C02, S02, H2S, C12, 
nitrous gases, hydrocarbons) combined with the recording of 
meteorological factors (wind direction, speed of wind, atmospheric 
stability etc.) enable the identifying of the source of air 
pollutions (motor vehicle exhaust, domestic heating, power 
stations, chemical works). The examination of special air 
conditions and statistical evaluation gives information on the 
process of distribution. (Author abstract)## 

02141:l 

T. Tag a 

(N02 GAS GENEFATED IN THE COMBUSTION CHAMBER OF COAL BURNING 
BOILERS.) Cl0an Air Heat M'l.nagement (Tokyo) 1':i (4), 5-9 
(Apr. 1%6). Jap. {Translated as JP3S-R-8588-D.) 

The author emphasizes the importance of N02 in air pollution 
and urges that as much ettort should be exerted in abating 
pollution due to this gas as to 502 or S03 which are 
currently under extensive study. The paper describes the 
experimental study done ~y the U.S. Bureau of Mines, and 
discusses the results of a similar study by the author.## 

U215:J 

c. A. Pogus. 

CONTROL OF AIR POLIUTION AND WASTE HEAT RECOVERY FROM 
INCINEPATION. PU~LIC WORKS 97, (6) 100-3, JUNE 1966. 

Europe has had for some time rigid government standards 
controlling air pollution with many large scale air pollution 
control installations, particularly of refuse incineration 
facilities. The natur~ of air pollutants from refuse incineration 
is discussed. The chemical analysis of tly ash is oiven as well 
as the size distribution ot stack dust emissions. Air pollution 
abatement equipment is described. The approximate characteristics 
and costs ot major collector systems are tabulated.## 

02232 

R.L. Stenburg, T.P. Hangebrauck, D.J. Von Lhdmden, 
L H. Bose, Jr. 

EFFECTS OF HIGH VOLATILE FUEL ON INCINERATOR ~FFLOENTS. 
J. Air Pollution control Assoc. 11, 376-83, Aug. 1961 
(Presented at the ':i3rd Annual Meeting, Air Pollution control 
Association, Cincinnati, Ohio, i'lay 22-26, 1960.) 

A readily vaporizable solid fuel normally considered as being 
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more difticult to burn than ordinary cellulose was treated in a 
multiple chamber incinerator having an 8.5 sq. ft. grate area 
in a 19.5 cu. ft. primary combustion chamber, a downpass mixing 
chamber and a 16,S cu tt. final combustion chamber. One part 
shredded asphalt saturated felt roofing composed of 603 
petroleum base asphalt, J7 1/23 felt, and 2 1/23 ash with one 
part 4" squares of newpaper was the fuel mixture. The effects 
of combinations of excess air (100 and 2003), fuel feed rate (100 
and 150 lb/hr), fuel per charge, underfire air (15 and 603), and 
secondary air on the emission of particulates, oxides of nitrogen, 
hydrocarbons, carbon monoxide, tormaldehyde, and smoke were 
evaluated. Optimum conditions imply a temperature range of 1800 
to 2000 F in the secondary chamber, 15 to 203 underfire air, and 
small batch on continuous charging.## 

A.H. Rose, Jr., R.C. Stahman, M. V. Korth 

DYNA~IC IRRADIATION CHAMBER TESTS OF AUTCMCTIVE EXHAUST, PART I. 
J. Air Pollution Control Assoc. 12, 468-73, Oct. 19f>3. 
(Presented at the 55th Annual Meeting, Air Pollution 
Control Association, Chicago, Ill., May 20-24, 1962.) 

The data from this series ot tests run under dynamic 
irradiation conditions show differences attributable to: ( 1) the 
concentration of exhaust gas at which the irradiation was made, and 
(2) the composition of the fuel used to produce the exhaust gas. 
Evaluations ot the variations in chemical reaction and 
biological eftf'!cts show: (1) The rate of N02 formation 
increased proportionately with both exhaust concentration and 
olefin content of the fuel. (2) The percentage of N02 reacting 
with unreact~d fresh exhaust components and with secondary reaction 
products varied inversely with the increase of the exhaust 
concentration level. (3) No consistent change in oxidant 
conc<"ntration level (primarily ozone) resulted from an inarease 
in the nydrocarbon concentration level at which the irradiation 
was made. (4) Formaldehyde forraation increased ir. direct 
proportion to the increase in hydrocarbon concentration at 
irradiation. (5) Plant effects i.ndicate a shift in the type 
of phytotoxicant developed and a decrease ir. damage level 
with increase in the hydrocarbon concentration level at which 
thP irradiation was made. (6) Bacterial effect showed a 
signiticant increase in degree of kill with increase in 
hydrocarbon concentration level at which th2 irradiation was 
madE. (Author summary)## 

02312 

AIR BESOU3CES OF UTAH. Utah Legislative Council, Salt 
Lake City, Air Pollution Advisory Committee. June 1962. 
3 2 pp. 

A survey was made of the available information concerning air 
pollution problems in Utah. No evidence was found to indicate 
that Utah has a major air pollution Froblem at this time; however, 
a tew perisistent problems exist in restricted areas. over the 
years three air pollution situations in Utah have produced injury 
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to plant and animal life or have constituted a public 
nuisance. These are: (a) sulfur dioxide in Salt Lake Valley 
(non-terrous smelters, burning of coal, gasoline combustion, and 
petroleuw refining are the principal sources); (b) smoke and smog 
along the Wasatch Front and in other localized areas (burning 
ot coal, open burning on wunicipal dump grounds and in junk yards, 
and waste disposal around private homes constitute the major 
sources); ar,a (c) fluorides (processing of Utah ores by stee:i. 
mills in Utah County, brick and ceramic plants, phosphate 
tertilizer plants, and general combustion processes are the 
principal sources. Industry has made substantial progress ia 
alleviating sultur dioxide, fluorides, smoke, and hydrocarbons by 
installing expensive control equipment and by supplementing 
this equipment witb extensive research, survey, and monitoring 
programs. Legislation authorizing the state, or cities and towns, 
to deal with public nuisances if ound in the Utah Code. There 
is no detinition of air pollution, however, and its treatment 
as a nuisance is questionalbe. ~nabl1ng legislation should define 
the problem, permit study oi its eftects, and permit actions to 
control injurious practices. (Author summary modified)## 

02J3':i 

fl. K. Nf>wha 11. 

THEOPE~ICAL AND EXPERIMENTAL INVESTIGATION OF CHEMICAL KINETICS 
DORING VAPID EXPANS10NS OF HIGH TEMPERATURE COMBUSTION PRODUCTS 
(DOC~OR'S THESIS). (For the degree of Doctor of 
Philosophy in Engineering, California Univ., Berkeley, 
Grad11ate Div.) Sept. 1Ybb. 1'ltl pp. 

~heoretical analysis predicts that during expansion of combustion 
products occurring in internal combustion engines, the rate of 
atom and tree radical recombination is sufficient for 
equilibration of these species. It is further predicted that as a 
result ot kinetic limitutior.s, nitric oxide persists in 
hyper-equili~rium concentrations. Theoretical analysis of the 
kinetics ot the Pxpansion process was performed through use of a 
digital computer. Overall reactions considered were the 
decomposition of nitric oxide and the recombinatiQn of atomic 
oxygen, atomic hydrogen and the hydroxyl free radical. Rate 
expressions tor the overall reactions were formulated through 
consideration of all signiticant elementary reactions. ?eact~on 
rate data tor the elementary reactions were obtained from a large 
number ot published sources. Nitric oxide is of considerable 
importance in the proble~ ot automotive air pollution and an 
exp2rimental study cf nitric oxide decomposition occurring during 
engine cycle expansion was undertaken. A single cylinder 
research engine was equirped with an inrrared transmitting 
window. The emergent intrared radiation was studied by means of 
spectroscopic equipment making possible the determination of 
nitr1c oxide concentrations throughout expansion. The results 
indicate that nitric oxide concentration remains fixed throughout 
the entire expansion process. (Author summary modified)## 

0'23 5':i 

S.T. r.uttP c. M. Dean 

ATMOSPHE~IC ErI~S~ONS f~OM SULFURIC ACIC MANUFACTUPING FROCESS; 
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A CO~PREHBNSIVE ABSTRACT. Preprint. (Presented at the 
58th ~nnual Meeting, Air Pollution Control Association, 
Toronto, On~ario, Canada, June 1~65.) 

This paper includes basic descriptions or both the chamber 
and contact processes. Variations in process conditions 
that may appreciably change the magnitude of emissions, e.g., 
the manufacture of oleum or the use or ditterent sulfur 
bearing teed materials, are noted. Concentrations of 
both nitrogen oxides and sulfur dioxide emissions from chamber 
plants wera round to range from about 0.1 to 0.2 volume percent. 
The concentration of combined acid mist and spray from chamber 
plants varied from abouts to 30 milligrams per cubic foot. 
For contact plants, the range of sulfur dioxide concentrations 
in t~e absorber exit stack ranged tram 0.13-0.54 volume percent; 
while acid mist concentrations varied from 1.1 to 4.8 milligrams 
per cubic toot. The test data show that it is possible to recover 
YY percent of all of the acid mist and spray emissions-by 
adding ccmmercially available mist elimination. (Author 
abstract) #'I 

0 2J62 

J.H. Ludwig 

STATUS OP VEHICLE EMISSIONS IN AIR POLLUTION. Preprint. 
(Presented at the Eighth Annual Environmental Health Inst., 
Colorado Association of Sanitarians, Denver, Apr. 26, 1963.) 

Review of the various classes of motor vehicles in use today 
and associated power plants indicatas that as a group the 
gasoline-powered passenger car accounts for the major share 
of auto exhaust emissions associated with production of 
photochemical smog. Of the various sources of emissions from 
all types ot vehicles, tailpipe emissions from gasoline-powered 
vehicles are the most significant, followed by crankcase 

02610 

c. v. Kanter, and P. G. Lur.che 

RMISSIONS AND POLLUTANT LEVELS (TRENDS IN LOS ANGELES). 
Arch. Environ. !iealth 8, (1) 5-14, Jan. 1964. (Presented at 
the Sixth.Annual Air Pollution Medical ~esearch Conference, 
San Francisco, Calif., Jan. 28-29, 1Y63.) 

For accurate assessment of the problems, needs, and progress of an 
air pollution central program, accurate 1nf ormation must be 
obtained on emissions of contaminants from sources, and on 
contaminant levels. This is a very large task, requireing the 
acquisition of a great mass of data on a continuing basis. In a 
large community suffering the blight ot smog, the acquisition of 
data is imperative in order to take effective action to stop the 
advancing menace and to begin a trend back toward clean air. In 
Los. Angeles total air pollution surveys and air monitoring 
activities have provided the means for understanding the basic 
causes ot the smog problem, and for guiding actions which have 
slowed the advance of smog and which will turn it back. 
Inspection ot trends of emissions and contaminant levels in Los 
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Angeles County ~ffirms that a vigorous coctrol program on 
stationary sources can slow and even reverse trends. It is clear 
though, that permanence of these effects cannot be a.chieved until 
the increasing emissions from motor vehicles are controlled. Of 
the major contaminants discussed, only sulfur dioxide, which is not 
significantly affected by motor vehicles emissions, has regressed. 
#'I 

02635 

J. P.. Boddy and D. Turner 

A DEFINI~ION OF THE PROBLEM AND SIGNIFICANCE OF AIR POLLUTION FROM 
PETROL-ENGINED VEPICLES (PART I OF ATMOSPHEFIC POLLUTION: A 
SU!lVEY OF SOME ASPECrs OF THE EMI~SIONS FROM PETPOL-ENGINED 
VEHICLES AND THEIR TFEATMENT). British Technical Council of 
the Motor and oetroleum Industries, England. Sept. 1965. 
pp. 1-34. 

World-wide legislation is reviewed; the existing and nrobable 
restriction on vehicle use and design is presented. The motor 
vehicle pollutants are detailed. The public health significance 
is examined. Automotive emissions are compared to those from 
other sources. Existing legislation in the western and 
non-Communist world, other than the Californian legislation, 
imposes negligible restrictions on the gasoline engine at present, 
but shows indications of imminent action. Legislation in many 
countries is framed in such a way that regulations against emission 
trom gasoline vehicles could be enforced without major revision of 
legislation. This is most apparent in recent revisions of 
legislation, e.g. Ireland, France, and Belgium. When and 1f 
the present legislation in the U.K. is successful in controlling 
pollution from industrial and domestic sources, more attention must 
inevitably tocus on the motor vehicle. The gasoline-engined 
vehicle makes a major contribution to the following pollutants: 
carbon monoxide, unburnt hydrocarbons, and oxides of nitrogen. 
Ot these pollutants referred to, carbon monoxide is certainly the 
most undesirable. oxides of nitrogen may be ~ore damaging in 
respect to chronic exposure but evidence is limited. Unburnt 
hydrocarbons in vapour form appear signiticant only in relation to 
photochemical smogs. Heavy hydrocarbons in association with 
non-particulate matter, like oxides of nitrogen, ha~e possible 
significance in relation to effects ot chronic exposure. The use 
ot lead in gasolines appears to have minor significance as a health 
hazard in respect to its pollution of the atmosphere. Major 
attention should be immediately devoted to the reduction of carbon 
monoxide emission from automotive vehicles. In the interests of 
claritying the situation and, as a safeguard against possible 
legislation of an unnecessarily restrictive nature, the motor and 
petroleum industries should support research into the significance 
ot such emissions as oxides at nitrogen and heavy hydrocarbons and 
methods ot reducing these.## 

02b3b 

J. A. Walker 

INFLUENCE OF GASOLINE COMPOSITION ON THE CONSTITUTION OF ENGINE 
EXHAUST (PART II OF ATMOSPHERIC POLLUTION: A SURVEY OF SOME 
ASPECTS OF ?HE EMISSIONS FROM PETROL-ENGINED VEHICLES AND THEIR 
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TREATMENT). British Technical Council of the Motor and 
Petroleum Industries, England. Sept. 1965. 35-64 PP• 

The major component, adverse to health, in gasoline engine 
exhausts is carbon monoxide. Fuel composition has no 
influence on the production of this toxic compound and it is 
recommended therefore that work is carried out to develop other 
practicable methods of minimixing co in engines of European 
design. Traces of unburned hydrocarbons are also present in 
exhaust gases and in California they contribute to smog formation 
by participating in photochemical reactions promoted by sunlight. 
This reaction rarely occurs in Europe, and thus hydrocarbons are 
ot importance only because they may make a small contribution to 
the presence of carcinogenic compounds in the air. The AMA has 
stated that in some 1966 model cars, an engine afterburner system 
will be titted as original equipment which will convert co and 
hydrocarbons to the harmless compounds C02 and water. Any 
method adopted in Europe for removing CO from exhaust gases 
is likely to be of a similar type and inevitably the major part of 
the hydrocarbons present in the exhaust will also be converted into 
innocuous materials. It is recommended that work is carried out 
to assess the importance of the presence of oxides of nitrogen in 
the air, and it necessary to develop means of preventing their 
emission from gasoline engine exhausts. Particulate matter is 
emitted from engine exhausts consisting of sulphur compounds, 
carbon, compounds of lead and other materials. At the present it 
is not considered that these represent any appreciable health 
hazards, but it is recommended that close touch is maintained with 
workers in the U.S.A. and in the U.K. who are measuring the 
concentration and nature of particulate matter in the air, 
particularly under high traffic density conditions. Evaporation 
ot gasoline vapours from the car fuel tanks and carburetors will 
probably be controlled in the U.S.A. The contribution to 
atmospheric pollution from these sources must be extremely small, 
but it is recommended that some work is carried out in European 
engines to investigate the factors involved. (Author summarn ## 

0 30 61 

THE ATLANTIC RICHFIELD NITRIC OXIDE REDUCTION SYSTEM. 
Preprint. Has now been published by the ARCO Chemical co. 
Sept. 1966, 31 pp. 11.RCO Chemical Co., Anaheim, Calif. 1966 

During the last six years an extensive study of the use of exhaust 
gas recirculation has been made and a simplified control system 
(Nitric Oxide Reduction System) was developed which 
eliminated many problems previously encountered and achieved the 
required reduction of nitrogen oxides without impairing vehicle 
pertormance. In this system exhaust gas is ta.ken from the heat 
riser at a point directly beneath the carburetor, flow controlled 
by means of a butterfly control valve, then distributed to the 
individual passages of the intake manifold by means of 
distribution tubes. The control valve is actuated by the throttle 
linkage and designed to permit recycle flow at part throttle and 
cruising operations. For closed throttle operation such as idle 
and deceleration, and for wide-open thrdttle, when maximum 
performance is desired, the cycle rate control valve is in a closed 
position. The entire unit, with the exception of the rate control 
valve shaft and throttle linkage, is enclosed entirely within the 
intake manifold. It has been demonstrated that the use of 
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recycle reduces peak temferatures and pressures. It is 
probable that the reduction of nitrogen oxides results from the 
reduction in peak temperature. Conceivably, the dilution of the 
air-fuel mixture by the presence of inert exhaust slows the rate of 
combustion causing the lower peak temperatures. There are other 
possible benefits from the use of the system such as a reduction of 
hydrocarbons and cylinder bore wear, and less- erosion of spark plug 
electrodes.## 

UJU72 

T. R. Brogan and P. Dragoumis 

TH~ DEVELOPMENT OF MHD POWER GENERATORS. Preprint. 
(Presented at the National coal Association Technical-Sales 
Conference and Bituminous Coal Research, Inc., Annual 
Meeting, Pittsburgh, Pa., Sept. 14-15, 1966.) 

The promise of the MHD concept lies in improving the 
efficiency of converting the energy ot our primary fuels to 
electricity. Although MHD may find ultimate application with 
nuclear fuel, only combustion-driven generators are deemed 
practical tor early development. Both the projected economic 
pertormance ot nuclear power and the growing concern over 
environmental pollution greatly enhance the need for a highly 
ett1cient more economical coal-fired generating system. By 
burning less coal per unit of energy out~ut, less sulfur will be 
discharged to the atmosphere. Then, too, the economic necessity 
for efficient recovery of the seed material and the simple and 
inexpensive method developed for effecting this recovery, will 
insure that the MHD plant effluent is thoroughly cleansed of 
particulate m2tter. With regard to the formation and emission of 
various oxides of nitrogen the performance of MHD cannot be 
easily predicted at this time. Clearly, the equilibrium 
concentration of nitroqen oxides at the combus~ion of that which 
we wish to release directly to the atmosphere. rt is not at all 
certain that equilibrium will, in tact, be attained in the 
combustion chamber. Beyond this, there is also a question as 
to the extent to which any concentration of nitrogen oxides will be 
"tixed" in the subsequent expansion througL the MHD generator 
and stream generator. It is therefore not certain at present, 
what means ~hould be utilized to best control the amount of fixed 
nitrogen which ultimately reaches the stack. Measurements 
indicate that the concentration of nitrogen oxides the effluent 
from MHv power plants burning coal with atmospheric air 
preheated to 1000 F will be of the same order of magnitude as 
from conventional power plants today. For use of siqnificantly 
higher flame temperatures attained with higher preheat, careful 
attention must be given to MHD generator design and operation to 
control the nitrogen oxid~ concentration in the flue gas. The 
relatively small size of the MHD combustion chamber which 
results from the combustion process can make it possible to 
exercise precise control over the gas composition. The 
development ot MHD has reached the poiLt where the construction 
and operation ot an experimental MHD power plant, duplicating, at 
a level ot about 30 ~W, all of the features of a commercial 
MHD power plant, is technically feasible and justified by the 
ulti~ate promise of the concept.#~ 
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J. L. Fllufl1enthal M. J. Santy 

AN EXPERIMENTAL INVESTIGATION OF THE BEHAVIOR OF BEPYLLIUM METAL 
IN SIMULATED LAUNCF PAD ABORT ENVIRONMENTS. 
Albuquerque, N. Mex. July 1965. 219 pp. 

Sandia Corp., 

The experifl1ental investigations of the reaction kinetics and 
tlame environment reactions of beryllium are reported. 
Experiments were conducted using seven combustion gas 
species (02, N2, H20, H2, NO, CO, and C02) to 
determine the rate ot release of airborne beryllium or its 
compounds in the event of a catastrophic launch pad accident. 
Beryllium heated to 2400 P in an environment of water vapor 
in combination with oxygen will ignite and burn with a release 
ot large amounts of beryllium oxide smoke. (Author 
abstraGt) ## 

03113 

P.W. Gerstle, S.T. Cuffe, A.A. Orning, C.H. Schwartz 

AT~ POLLUTANT ErISSIONS PROM COAL-FIRED POWER PLANTS, REPORT 
NO. 2. J. Air Pollution Control Assoc. 15, (2) 59-64, 
Feb. 196'>9 

The Public Health Service and the Bureau of Mines are 
conducting a joint study to evaluate a number of flue-gas-stream 
components trom coal-burning power plants. Emissions of fly 
ash, sultur oxides, nitrogen oxides, polynuclear hydrocarbons, 
total gaseous hydrocarbons, formaldehydes, certain metals, 
and carbon dioxide are deterCTined. A previous paper 
covered air pollutant efl1issions from vertical-fired and front-wall
tired power plant boilers. This paper includes a comparative 
evaluation ot emissions from a tangential-tired and a turbo-fired 
power plant boilei:. (Author ab!"'tract.) ## 

0 3122 

M. Brunner, P. Lemaigre 

METHODS OF RED~CING POLLUTION CAUSED BY INTERNAL COMBUSTION 
ENGINES. (Mot.or Vehicles). European Cont. on Air 
Pollutior. Strasburg, 1':164. p. 191-258. 

As a result of the growth ot industry and the subsequent 
development of motor vehicles, European countries are faced with 
an aic polluti0n problem the nature and size of which depend not 
only on the degree of industrialisa~ion and the number of motor 
vehicles in sue but also on the density of population ar.d industry, 
trattic conditions and geogcaphical and climatic conditions. 
The problem of pollution from motor vehicles in Ireland oc 
Norway is different from that in Germany. The problem in 
France as a whole is not the same as the problem in Paris. 
The problem in Paris is, in turn, different from the smog 
problem in London, while the latter problem is different 
again trofl1 the smog problem in Ios Angeles. In Belgium, 
Ireland, Norway, the Netherlands, Sweden, Switzerland and 
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even Italy, the interest of the public, the police and 
legislature is c9ncentrated mainly on the visible smoke from 
diesel vehicles, while petrol-driven vehicles are not yet regarded 
as a very serious source of pollution. In Switzerland, the 
inspection authorities have been primarily concerned from the 
outset (apart from gas emissions by factories) with the 
quantities ot CO and lead compounds to be found in the air 
along traftic routes. This work began in the years immediately 
tollowing the appearance ot ethyl motor spirit on the market 
(1947). In the United Kinqdom, attention also seems to be 
directed mainly towards other sources of pollution. In the 
Federal Republic of Germany and France mortality and 
morbidity statistics, reforts on pollution t*ends in 
particular areas, the effects of pollution on people, plants and 
masonry have made doctors and learned societies alive to the 
chan9es, led to Press campaigns and impressed public opinion 
and government departments. The issue is not only the nuisance 
caused by smoke, but, above all, the poisonous nature of 
the exhaust gases of petrol engines. Considered are: ( 1) - the 
organisation of anti-pollution action in each state; (2) -
studies and research; organisation, co-oraination and results; 
(J) - WP.thods and equipment which can be used to reduce pollution; 
and (4) - anti-pollution legislation in Europe.## 

0 31 ':>4 

N. E. "lynn and 'I. R. Crouse 

REPORT ON NITROGEN OXIDES IN THE BAY AREA AIB POLLUTION CONTROL 
DISTRICT. Preprint. 19b4. 

Total oxides of nitrogen (NOx) emissions in the Bay Area Air 
Pollution Control District tor 1963 are estimated at 51':> 
tons/day. A summation of emissions of oxides of nitrogen by 
general source categories is preseuted. Transportation at 
323 tons/day is the major source category ot nitrogen oxides 
emissions and accounts tor 633 of all oxides of nitrogen emissions 
tor the Bay Area. Combustion operations at 150 tons/day are the 
second largest source category and contribute 293 of the nitrogen 
oxid~s emissions. Emissions from small, medium, and large 
stationary sources with incinerations, agriculture, and 
transpotation sources groufed separately, are presented. (Author 
summary moditied)## 

03198 

ADTOMOTIYB Aiq POLLUTION (FIFTH REPORT OF THE SECRETARY OF 
HEALT~, BOUCATION, AND WEL!ARE TO THE U.S. CONGRESS IN 
CO~PLIANC3 WITH PUBLIC LAW 88-206 AS AMENDED BY PUBLIC LAW 
89-272). 9Uth Congress (1st Session) (Document No. B) Dec. 
1966. 14 "P. 

GPO 74-5880 

The procedure is described whereby the manufacturer may apply for 
a ce~tificate of conformity and it describes the activities of the 
certification laboratory established by the Department to verify 
the manutacturer•s test data. The status of legislation at the 
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State level to provide tor continued compliance following 
Federal certification is also covered. The effectiveness of the 
Federal control program, as it may be anticipated from early 
experiences under California's similar program, is discussed in a 
section on surveillance testing. The Federal standards, which 
were established March 31, 1966, are subject to revision as new 
dimensions ot the problem are detined and as limitations become 
apparent in the implementation of existing standards. Current 
standards ot emissions control apply to two contaminants, 
hydrocarbons and carbon monoxide, and to two possible emission 
sources, crankcase and exhaust systems. It is probable that 
nitrogen oxide, lead, sulfur dioxide, odor, and particulate 
components of motor vehicle exhaust will become the subject of 
tuture standards; the fuel system and evaporation losses 
associated with it is the subject of study for early inclusion 
among systems requiring control. Research studies upon which 
revised standards and procedures will be based are reviewed. The 
policy which will prevail in the establishment of new emission 
standards on a national level is one which will recognize the needs 
ot the most susceptible members of the population at risk and the 
quality ot the air where the risk is highest. Sections of this 
report deal with the air quality as it retelcts the extent of the 
automotive air pollution problem in many cities across the United 
States and its potential intluence on the health and well-being of 
their citizens. (Author summary modified)## 

03202 

V. Del Vecchio. 

THE PROBLEMS OF BASIC URBAN AIR POLLUTION. Il problema 
dell'inguinamento di fondo urbano dell'aria atmosferica. Fumi 
Polveri (Milan) 6, (6) 177-8, June 1966. 

Basic urban air pollution refers to the discharge into the air of 
exhaust gases from motor vehicles and from heating units, which 
are prevalently inetficient. Both sources discharge respirable 
dusts and gases, the latter including some aliphatic and aromatic 
hydrocarbons which have proven carcinogenic in experimental 
animals. The problem arising trow the incomplete combustion of 
motor tuels is aqgravated hy the presence, in Italian cities, of 
narrow streets and relatively high buildings which become 
repositories cf emitted tumes and dust from slow-moving vehicles. 
As much as 12 to 13% CO may be present in gasoline-driven motor 
car exhaust. ~bile gross measurement ot pollutants present in the 
urban air is of high indic~tive value, public health aspects of the 
problem demand that granulometric studies ot the dust particles 
also be conducted, since size is a factor in respirability. In 
addition, photochemical studies involving the interaction between 
the pollutants in the air and the sun's rays indicate that solar 
radiation transforms the originally present contaminants into 
biologically more receptive compounds, quite different from their 
precursors. Thus peroxacetylnitrate (PAN) is produced from 
NOx, and the new substance is a powerful irritant of the mucus 
membranes. The dramatic episodes of mass illness resulting from 
smog in various places in recent years were caused by the 
phenomenon ot therwal inversion which prevented the dispersion of 
the irritants present in the air.## 
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W. Thurauf and w. Ehnert 

((THE FORMATION OF NITRIC OXIDE DURING COKIKG.)) Uber die 
Bildung von Stickstoffmonoxid bei der Verkokung und seine 
Bestimmung ir: Koksofengas. Brennstoff-Chem. - (Essen) 
Y (48): 270-273, Sept. Translated from German as 
JORS R-8~82-D. 

Experiments were unaertaken in order to settle the guestion of 
where and when nitric oxide is formed during the coking process, 
and the manner in which the nitric oxide content of coke oven gas 
changes during the process of coking. The experiments were 
conducted on a small scale, employing specially designed apparatus 
with the thermal energy being provided by an electric heater, in 
order to eliminate the possibility that coking fuels are 
responsible for the formation of nitric oxide. It was found that 
nitric oxide begins to form during the first state at which gas is 
driven off; and that the extent to which it continues as the 
temperature is raised depends on the type of coal, its granular 
structure, and the temperature rise. Formation appears to be 
complete by the time that the coking coal reaches a temperature of 
400 C. In the case of ground coals, the finer the grains the 
lower the formation of nitric oxide, and vice versa; the reverse 
beinq true for coal dust obtained by sitting coal that had been 
stored in the open air. The NO contents of subsequently 
heated alcohol extracts from coals are approximately the same as 
those of the same coals directly heated in a helium atmosphere, and 
are from tour to twelve tirnes as great as the volumes contained in 
the distillation gases obtained during the coking process. This 
indicated that approximately 903 ot the NO which is formed 
during coking is subsequently decomposed by reactions with the 
other distillation products. NO is not formed, as formerly 
believed, through oxidation during coking, but rather from the 
decomposition of sutstances which are formed when coal is stored in 
the open air.## 

0325~ 

R. L. Cu:nmins and v. J. Konopinski 

MOTOR VEHICLE ~XHAUST CONCENTRATIONS IN A ROAD TUNNEL. 
Preprint. (Presented at the Conference of the American 
Industrial Hygiene Association, Philadelphia, Pa., Apr. 29, 
1964.) 

The contribution of motor vehicle exhaust to ambient air pollution 
was studied by using a vehicular-road tunnel as a sampling site. 
An intensive aerometric study was conducted April 20 through 28, 
1963, at the Sumner Tunnel in Boston, Massachusetts. The 
tunnel is now operated as a one-way tube. Air quality was 
determined on the fresh air supplied to the tunnel (inlet air), on 
the air exhaust from the tunnel (exhaust air), and at three sites 
within the tunnel. Particulate pollutants were analyzed for total 
suspended particulates, benzene-soluble organics, sulfates, 
nitrates, metals, and polycyclic hydrocarbons. Concentration of 
S02, oxides N, N02, aliphatic aldehydes, and CO were also 
determined. The average concentration of total suspended 
particulates in the inlet air was 86 micrograms/c~ m while that of 
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the exhaust air was 424 micrograms/cu m. The concentrations of 
total particulates, benzene-soluble organics, sulfates, and 
nitrates for the inlet and exhaust air were less than reported in a 
previous study. The ranges of concentrations of oxides N, N02, 
and aliphatic aldehydes in the tunnel were, respectively, 11.3 to 
43.0, 3.~ to 8.8, and 3.1 to 12.6 parts per hundred million 
(hereatter referred to as pphm). S02 concentrations ranged from 
0.1 to J.5 P?~m, and were less than ambient concentrations. The 
mean daily concentration of ca was 2.3 ppm in the inlet air and 
50.8 ppm in the exhaust air. Mean concentrations in the tunnel 
ranged from 20.5 to 54.2 ppm and increased with increasing 
distance into the tunnel. Other pollutants exhibited a similar 
gradient. The particulate pollutant concentrations measured 
during April 1963 study are less than those measured in 1961. 
This decrease may be attributable to operatioa of the tunnel with 
one-way traffic and the concomitant piston effect, and to a 36 
percent decrease in the average number of motor vehicles using the 
tunnel. Values for polycyclic hydrocarbons reported for the 1961 
study were in error; corrected values are given in this report. 
(Author abstract)## 

0326S 

A. F. Bush, R. A. Glater, G. Richards, and J. Dyer 

EFFECT OF SNGINE EXHAUST ON THE ATMOSPHERE WHEN AUTOMOBILES ARE 
EQUIPPED WITH AFTERBURNERS. Pree. Tech. ~eeting West Coast 
Section, Air Pollution Control Assoc., 3rd, Monterey, 
Calif., 1963.) 

"Typical" smog damage of the conventional type if induced in 
Nicotiana glutinosa when the ratio of pure air to automobile 
exhaust is in the range of 1000 to 1 in the test facility. A 
specific cycle of engine operation involving acceleration, cruise, 
deceleration and idle produced typical damage. The absence of 
cruise in the cycle caused no damage to occur. With an after 
burner on the exhaust of internal combustion engines, it becomes 
apparent that a new type of injury was being induced in 
Nicotiana glutinosa plants. Fumigations with afterburner 
exhausts consistently produced atypical plant damage, whereas 
automobile eyhaust fumigations, without afterburner devices, 
usually produced typical oxidant damage. 2t is considered that 
since the concentration of hydrocarbons is reduced using the 
afterburner, one of the principal air polluting agents has been 
eliminated; typical air pollution therefore, does not occur. This 
does not 'mioan that plant damage is eliminated, only that the usual 
type of plant da~age appears to have replaced it (atypical). 
Some of the exceptions to the trends described in #1 above can be 
exolained on the basis of lack of sweep of the tunnel so that 
residual smog-forming materials may have remained behind. The 
tunnel must therefore be carefully swept with air passed through 
beds of activated charcoal for at least 15 hours before the 
fumigation can have validity. Plant damage does not correlate 
well with measured concentrations of nitric oxide. Atypical 
damage is produced however in almost every instance of 
afterburner exhaust fumigation. Since the fumigation period 
includes the period when the oxides of nitrogen are high (ppm or 
so) it may be speculated that the new damage is due to oxides of 
nitrogen in the absence of high hydrocarbon. There is fair 
correlation between hydrocarbon concentrations and the appearance 
of typical damage when no atterburner is used. Afterburner 
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exhaust in the chamber showed no appreciable human eye irritation 
resultin~ from the new atmosphere while automo~ile exhaust without 
afterburner produced eye irritation of the type described by 
Buchberg. (Author conclusions)## 

033:,:, 

R. Sutton and E. s. Starkman 

OXIDES OF NITROGEN IN ENGINE EXHAUST WITH AMMONIA FUEL. 
California Univ., Berkeley, Dept. of Mechanical 
Engineering. (Technical Rept. No. 7 and Rept. No. 
TS-66-4.) JunE> 1'166. 28 pp. 

CFSTI, DDC 640444 

At maximum output, more oxides of nitrogen are produced by 
combustion of ammonia than with hydrocarbon fuels. This is 
partly a result of peak power occurring at low mixtures with 
ammonia. Disproportionate guantities ot nitrogen oxides which are 
encountered with ammonia at lean mixture ratios indicate a 
probable result of the direct production of NO in the ammonia 
pyrolysis scheme.## 

0 34 20 

A. H. "ose, Jr., H. H. Black, R.C. Wanta 

AI< ~NP WATER POLLUTION STUDIES RELATED TO PROPOSED PETROLEUM 
REFINERY FOP' SAND ISLAND - OAHU, TERRITORY OF HAWAII (-REPORT 
TO BOARD OF HEALTH, TFRRITOPY OF HAWAII). Public Health 
Service, Cincinnati, O~io, Div. of Air Pollution. Dec. 
l95:i. 60 pp. 

P.E'il 

The objective of the atmospheric pollution phase of this 
study was na evaluation ot the possible effect on the 
atmosphere ot the City of Honolulu which may result from the 
opE>ration ot a 24,000-barrel-per-day modern fluid catalytic 
crac~ing retinery. Two factors were investigated, first 
the extent and causes of the current atmospheric pollution level, 
and second the potential impact on th2 pollution level which may 
result trom the refinery operacion. Process design tor the 
proposed retinery was tentative in that only process flow and 
major process units were fixed; intertlow of components between 
process units and their elements had not been finalized. Data 
covering the operation ot and atmospheric contaminant discharge 
from existing industrial operations were relatively meagE>r. Data 
on the concentrations ot specific contaminants in the Honolulu 
atmosphere wPre not available. Only published cli~atological data 
were available • The guantity ot specific atmospheric 
contaminants from both existing sources and the proposed refinery 
are presented as determined from the best available data.## 
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0 J':>l:l4 

G. P. Cann, w. M. "lohle, and G. P. La rs on 

DLTFCTIO'J OF SMOG FORMING HYDROCAP30NS IN AUTO~OBILE EXHAUST 
GASJ:'S USI"IG PLANTS AS I'JDICl\.'!'ORS. Air Repair 4, (2) 83-6, 
Aug. 1Y':l4. 

Following the identification of hydrocarbons in the 4, 5 and 6 
carbon atom range in automobile exhaust gases, it became necessary 
to determine whether these hydrocarbons, mixed with other exhaust 
gases, could produce typical smog effects. A study was carried 
out in which the atmospheric reaction of hycrocarbons was 
duplicated in the Air Pollution Control District's plexiglas 
house. Certain plants, which had already been proved susceptible 
to smoa damage, were used as indicators. Gasoline vapor was used 
as the standard against which the plant damaging effects of 
automobile exhaust qases were compared. Results show that 
autonobile exhaust hydrocarbons are capable of producing etfects 
equivalent to those resulting tram smog. (Author abstract)## 

0 ltl71 

l. B. Pitchcock 

AI~ POLLUTION AND THJ:' OIL INDUSTPY. Proc. Am. Petrol. 
Inst., Sect. IV. 3':>, 150-ll, 19S'.>. (Present2d at the soring 
meeting, Pacitic Coast District, American Petroleum Inst. 
Division ot Production, Los AnCTeles, Calif., Apr. 28, 1955.) 

While most ot Los Angeles' air pollution is traceable to 
petroleum products, by tar the largest share arises from the use 
to which these products are put. Motor-vehicle exhaust accounts 
tor the largest single source of pollution. Fuel oil and gas also 
contribute. Incineration ot retuse and metallurgical and 
miscellaneous industrial emissions account for most of the 
balance. The public, through its motor vehicles and 
rub~ish burning, contributes more than halt the total 
pollution. The oil industry, indispensable to the community's 
growth, has done more than all the rest of the area in 
developing and adopting corrective measures, and has reduced 
its emissions very substantially. Petroleum production in Los 
AngEles County contributes a very minor part to air pollution. 
Hy1rocarbons and nitrogen oxides in combination produce smog 
etiects, although neither alone, at concentrations tound, is 
known to be deleterious. Cleaner air costs money, but less 
than smog. Intevsive application of science and engineering 
to the overall problem is the only road to success. (~uthor 

abstract)## 

0 JH8 J 

E. A. Schuck and G. J. Doyle 

A STUDY OF IRPADIATED AUTO SXHAUST. Stanford ?esearcn Inst., 
South Pasadena, Calit., Southern California Labs. (Rept. 9 
and "'echnical 'lept. 11.) i'eb. 1958. 65 pp. 
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Aerosol was tormed by irradiation of exhaust-air mixtures. The 
aerosol thus formed was in the submicron size region but was of 
sutticient concentration to reduce visinility appreciably--in some 
instances from around 40 miles down to 2 or 3 miles. The 
severity of eye irritation is dependent on the concentrations of 
hydrocarbons and nitrogen oxides. More particnlarly, a 
relationship has been established between the concentration ratio 
ot hydrocarbons and oxides at nitrogen and the degrees of eye 
irritation, the degree ot irritation being dependent on the 
concentration ratio. This ratio also influences the rate of 
formation at the aerosol, oxidant, and indicated nitrogen dioxide. 
Varying the relative humidity in the exhaust-air mixtures between 
40~ and 803 and the temperature between 26 C and 40 C had no 
detecta le etfect on any ot the ~easured symFtoms. Eye irritation 
increased as the light intensity was increased from zero to 3/4 the 
intensity of noonday sunlight, but did not appear to increase with 
a further increase in intensity up to about twice that of noonday 
sunlight. Eye irritation intensity was found to be a function of 
residence time under irradiation. The results indicate that the 
length at time that pollutants reside under irradiation has an 
eftect on the severity of smog symptoms, i.e., leads to an increase 
and then a decrease in eye irritation with time. The smog 
potential trom an auto exhaust mixture appears to be intimately 
associated with hydrocarbon concentration, oxides ot nitrogen 
concentration, the concentration ratio of hydrocarbons to oxides of 
nitrogen, light intensity, and residence time under irradiation. 
The halt lite ot the eye irritant produced by irradiating dilute 
auto exhaust was determined to be in the order ot 24 hr, indicating 
the presence of a rather stable irritant. The half life of the 
aerosol was tound to be 12 hr, and that ot the oxidant or indicated 
nitrogen dioxide was less than one hour. Thus, from the measure 
ot halt lite, the aerosol, oxidant, and indicated nitrogen dioxide 
do not appear to be intimately associated with eye irritation.## 

03':!8fl 

W. Henny R. !'"rrmann 

NEW DIES~~ COMBUSTION CHAMBER GIVES SMOOTHER CO~BUSTION AND 
CLFAt-JER EXHAUST. S.A.E. 8Soc. Automotive Engrs.) J. 84, 
{7) 3'1-42, JULY 1966. 

The Hispano-Suiza cornbustior. chamber is described. It uses a 
spherically shaped upper section with high turbulence to lower 
cycle pressnres and qives liqhter and less toxic PXhaust than a 
direct iniection system. The cham~er construction; comhustion 
process; and s!lloke, CO, and NOx emissions are discussed.~# 

0400Cl 

J. T. Gray, Jr., 
D. nuillian, Jr. 

E. Dimitro!'f, N. 'I. Meckel, and P. 

AMMONIA FUEL - ENGINE CO~DATI~ILITY AND COMBUST!ON. 
S.11.E. (Soc. Auto!llotive Engrs.), oreprint. (!'resented at 
the Automotive Engineering Congress, Detroit, Mich., Jan. 
10-14, 1Y66.) 

Full-scale engina studies were conducted to determine the 
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teasibility anj compatability ot ammonia combustion in various 
systems. Briefly outlined is the spark-ignition investigation 
unde~takeu by the Army Laboratory to learn the potential and 
ettect of ammonia as a fuel and to study the influence of engine 
variables on combustion. A study of compression-ignition 
pertormance was made to ascertain the ability of ammonia to be 
pumped in 8Xistino injection systems and various me~ns of achieving 
ammonia co~bustion were explored. Compatibility of ammonia and 
its combustion products with engineering materials and lubricants 
pres~nts no substantial problem. Satisfactory delivery of 
ammonia may be accomplished by cooling the inlet to the injection 
pump. Ammonia-only comnustion requires high comrression ratios 
and temperatures (35:1 compression ratio, JOO Fair and coolant). 
Ammonia may be ignited by pilot fuels at compression ratios as low 
as 12:1, depending upon the cetane number of the pilot. None of 
the tuel additives investigated significantly lowered the energy 
level requirement tor ammonia ignition. Gases introduced into 
the intake manifold resulted in ammonia combustion although 
amounts required W8r<> high: (10~ hydrogen, 15-203 acetylene). 
High temperature glow coils were suitable ignition sources but 
spark plugs and standard glow plugs failed to initiate 
combustion.## 

0402H 

F. E. Kruse and D. M. Hill 

EXHAUST ?MISSIONS FROM COMPACT CARS. Preprint. (Presented 
at the Society of Automotive Engineers Meeting, Dayton, Ohio, 
Mar. 14, 1961.) 

The ourpose of this study was to develop basic emission data that 
will provide background information for the setting of Federal 
emission standards that weigh as eguitably as possible the relative 
contributions to air pollution of different passenger cars varying 
both in gross vehicle weight and in engine displacement. This was 
accomplished by Jetermining for a variety of imported and domestic 
compact vehicles the concentrations and mass levels of emissions 
ot hydrocarbons, carbon monoxiJe, and oxides of nitrogen during 
operation on the road and on a chassis dynamometer (7-mode cycle, 
hot start). The compact vehicle was d8f1ned as any c'lr weighing 
less than 3,000 pounds with an en9ine displacement ot less than 
;mo cu. in.#it 

041!J1 

ll. Inove, 
H. M'le1a 

Irii:ani, H. Yanagisawa, G. Saito, and 

ANALYTICAL STUDIES ON THE AT~OSPHFRIC CONDITIONS INDUCED BY C02-
o;: .~8C Wi::LDING. Japan. J. Ind. 9ealth (Tokyo) 1, (3) 
218-23, June 1959. Jap. 

A rise in temperature and ~ decrease in humidity were more 
noticeable with a C02-02 arc welding process using a new qas
shielded metal arc-welding method than with manual welding with 
covered electrodes. Experiments were conducted in a small cabin 
to analyze the atmospheric conditions created by this new metnod. 
The increase in carbon dioxide was not great althouqh it was 
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qreater than in manual welding; this increase was caused by the 
natural ventilation associated with the rise in temperature. The 
level ot carbon monoxide was raised, but only a little more than 
in other welding processes. The production of ultraviolet 
radiation was less than in other welding. The production of 
ozone and nitrogen dioxide was so slight that they would not cause 
poisoning. The quantity of dust produced was rather large, but 
was less than with welding with covered electrodes. -In using 
co2-n2 arc-welding processes in a small room, one must pay 
attention to good ventilation of the room, but since this welding 
process is usually used in a large rooffi with good natural 
ventilation, there are very few hygienic problems with regard to 
the process. (Author summary modified)## 

04200 

F. F. Gartrell 

CONTROL OF AIR POLLUT!OK F~OM LAFGE THEiNAL PO~E~ STATIONS. 
Rev. Soc. Roy. Belge Ingrs. Ind. (Brussels) (11) 471-82, 
Nov. 1966. (Presented at the Symposium on Air Pollution 
Control, Essen, Germany, Mar. 9, 1966 and at the Belgian 
Roval Society of Engineers and Industrialists Meeting, 
Brussels, Belgium, r'lar. lb, 1966.) 

Measures tor the removal ot particulates from stack gases and 
reductions in S02 emissions as well as the dispersion of 
emissions by high stacks and control by operational procedure are 
discussed. The results ot air pollution monitoring near large 
power stations of the TVA are reviewed. Gas cleaning devices 
have been pertected so that 99.53 of the original ash content of 
the coal may be removed, although costs increase rapidly above 
95~. In the tuture, removal of 99.53 of ash may be necessary in 
some plants based on combined mechanical and electrostatic 
collectors. There is a trend toward using electrostatic 
precipitators alone because of the high draft losses with 
mechanical collectors. While there are a number of promising 
developments in the removal ot S02 from tossil fuels, the 
principal reliance for the next tew years will have to be placed on 
dispersion tram high stacks with possible supplementary 
operational controls. The height of TVA stacks varies from 150 
to 800 ft, and tables are given of relationship between the 
m~xi~um ground level S02 concentration, stack height, and 
wind speed. Data are also given ot the tresuency ot occurrence of 
various ground levels of 502 in the area around the plants.## 

04oOY 

M. Kennebeck, Jr., R. Wetherington, D. A. Nole, H. 
Poby, and M. Y. Longley 

TOXIC 9AZAPDS EVALUATION OF TITAN II TEST FIRINGS: METHODS AND 
RgSULTS OF LABORATORY AND FIELD INVESTIGATIONS. Aerospace 
Medical Research Labs., Wrignt-Patterson AFB, Ohio, 
Aerospace M.edjcal Div. and Aerojet-Gcneral Corp., Azusa, 
Calif. (Technical Documentary ~ept. AMRL-TDR-63-52.) 
(Aerojet-General Rept. 2552.) .lune 1963. 79 pp. 
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Toxicolog~cally significant environmental contaminants near 
Titan II test-stand facilities were studied, with specially 
developed field and laboratory techniques, primarily to determine 
the degree of hazard associated with exhaust constituents. For 
exhaust products that were ident.ified and quantitatively evaluated, 
it was found that normal test firings create no significant 
personnel hazard in test areas and that~ with proper treatment 
procedures, no significant water-pollution problems are created. 
A method tor determining Titan II test-tiring contributions to 
a community-air-pollution situation was also developed. This 
study emphasizes the need tor investigation of more refined 
atmosphere analysis techniques and instruments to determine trace 
contaminants resulting from static and dynamic missile firings. 
Detailed analytical methods for field samples containing 
unsymmetrical dimethylhydrazine, hydrazine, and nitrogen dioxide 
are presented. (Author abstract)## 

Oli7Y2 

R. E. George and P. M. Burlin 

AIR POLLUTION FROM COMMERCIAL JET AIRCRAFT IN LOS ANGELES 
COUNTY. Los Angeles County Air Pollution Control 
District, Calif. (Apr. 1960). 67 pp. 

An investigation of commercial jet aircraft operations at Los 
Angeles International Airport to determine the daily emission of 
atmospheric air contaminants was made. Smoke emissions and other 
air contaminants are byproducts from the combustion of fuel used in 
the turbojet engines. The jet exhaust was tested for particulate 
matter, aldehydes, oxides of nitrogen, hydrocarbons, carbon 
monoxide, carbon dioxide and oxygen. Evaluation of the data 
suggest that 't!le total contaminant emissions from jet aircraft 
operations are insufficient to produce any generalized 
deterioration of air quality. Visible smoke emission from 
commercial jet aircraft do occur during take off and landing but on 
take-off the emission of smoke in excess of legally allowable 
opacity limits is 'well within the allowaole three minute time 
limit and on landing the smoke emissions do not exceed the opacity 
limits.ii# 

Ol\808 

J. H. Ludw_ig 

THE VEHICLE POLLUTION PROBLEM. Preprint. (Presented at the 
American Public Po~er Association Conference, Denver, Colo., 
May ~-11, 1%7. 

The problem of emissions f rcm motor vehicles is reviewed from 
the standpoints of the contribution of vehicles to community air 
pollution, present progress in control regulations and application 
of devices, and the immediate and longer-term outlook for 
additional controls. (Author abstract)## 
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04994 

P. L. Magill, D. H. Hntchison, J. M. Sto.::mes 

HYDROCARBON CONSTITUENTS OF AUTO~OBILE EXHAUST GASES. 
Proc. Natl. Air Pollution Symp., 2nd, Pasadena, Calif., 
1952. pp. 71-83. 

The aim was to present the results of mass spectrometer 
analyses of hydrocarbons exhausted by passenger car exhausts. 
The ultimate objective ~as to arrive at an estimate of the amount 
ot hydrocarbons released into the Los Angeles atmosphere by 
gasoline-burning vehicles. The eyhaust gases of automobile 
passenger cars were analyzed for Cl to C7 ; hydrocarbon content 
passenger cars were analyzed for b8c1 to C7 + hydrocarbon content 
with the mass spectrometer. The hydrocarbons found include 
methane, acetylene, paraffins, and olefins from b8c2 to C7+. 
The exhaust composition was found to ne independent of the 
type ot gasoline burned, using gasolines ranging from premium 
gasoline of current-nay producers to saturated 
straight-run gasoline typical of prewar production. New cars 
and old cars Ehowed relatively little difference in exhaust 
composition during acceleration and steady driving. Under 
conditions of idling and d2celeration, the hydrocarbon 
content exhausted frcm prewar cars was approximately twice that 
of postwar cars. Over the range of driving conditions encountered 
in city tratfic, there is a loss ot hydrocarbon out of the 
exhaust ranging from 5 percent of the weight of fuel entering the 
carburetor under conditions of steady driving to 19 percent 
during periods of deceleration. The total quantity of C1 to C7+ 
hydrocarbons released by automobile exhausts to the atmos~here over 
Los Angeles County during a twenty-four-hour day is 
estimated to be about 850 tons.## 

0499'> 

E. L. Hall 

PRODUCTS OF COMBUSTION OF GASEOUS FUELS. Proc. Natl. Air 
Pollution Symp., 2nd, Pasadena, Calif., 19S2. pp. 84-9. 

Data on the combustion products of fuel gases is 
reviewed. Work on the photochemistry of smog is related to work 
on vapor phase gum produced in manufactured gas by 
hydrocarbons and N02 catalytically oxidized from NO in the 
presence of butadiene.## 

0'>007 

J. H. Ludwig 

SEMINAR ON AIF POLLUTION BY MOTOR VEHICLES. 
'>4 pp. 

Preprint. 1967. 

The various facets of the vehicle pollution problem fro~ the 
standpoint of both effects on community atmospheres nationwide and 
the source of va~iables are sum~arizea. The problews that 
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rPmain today encompass a r.umber of considerdtions, which may be 
enumerated as tollows: (1) The importance of the diesel problem 
as it relates to smoke and odor control, the means for securing 
reduction ot smoke and odors, and the development of test 
procedures tor the setting ot standards; (2) The importance of 
relative reactivity ot the various organic species, particularly 
hydrocarbons, and the effects ot reactivity on both standards and 
control methods; (3) The importance ot various emission sources 
(exhaust, cra~kcase ventilation, fuel tank evaporation and 
carburetor evaporation losses) in relation to reactivity and need 
tor control and the development of test procedures tor these 
sources from all types of vehicles (passenger cars, trucks and 
buses); (4) The need for control of nitrogen oxides from 
vehicular sources, hath gasoline engine and diesel engine power 
sources and concurrently tor stationary sources; (5) The 
importance ot instrumentation in measurement of pollution 
parameters tor research, enforcement {certification) procedures, 
surveillanc.o anC. inspection; (6) The problems of maintenance of 
devices on vehicles to insure their continued operation 
(surveillance and inspection), and/or the upgrading of such devices 
such that t-hey will be essentially maintenance free; and (8) The 
importance ot in-traffic carbon monoxide levels, particularly 
their signiticance relative to driver fatigue.~# 

u :io 11 

A. A. Orning, c. H. Schwartz, and .J. F. Smith 

MINOR PRODUCTS OF COMBUSTION IN LARGE COAL-FIRED STEAM GENERATORS 
American Society Mechanical Engineers New York Paper 64-

wA/FU-2. 
(Presented at the ~inter Annual Meeting, American Society 
ot Mech'lnical ":ngineers, New York City, Nov. 29-Dec. 4, 1964 
. ) 
An analvsis is given of the miner products of combustion from 
large coal-tired steam generators lll relation to thermodynamic 
equilibria, unit desigu and operating conditions. Concentrations 
of nitrogen oxides and the ratios of sultur trioxide to total 
sultur oxides are near equilibrium values at the furnace outlet. 
Significant amounts of low molecular weight organic acids and 
comparatively small amounts of polynuclear aromatic hydrocarbons 
are found under 9ood comhusticn conditions. (Author abstract)## 

OC>U67 

S. T. Cutte, 
Schwartz 

R. W. Gerstle, A. A. Orning, and c. R. 

AIR POLLUTANT EMISSIONS FROM COAL-FIRED POWER PLANTS; ~EPORT NO. 
1. J. Air Pollution Control Assoc. 14, ('l) 353-62, Sept. 
1964 (Presented at the 56th Annual Meeting, Air Pollution 
Control Association, Detroit, Mich., June 9-lJ, 1963.) 

Air pollutant emissions frcm two types of coal burning power plant 
furnaces were studied. Particulates entering the fly-ash 
collector from the low-intensity-mixing, vertically fired boiler of 
Unit A accounted for 603 ot the ash contained in the coal charge. 
In the high-intensity-mixing, horizontally fired Unit B, 85% of 
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the total ash entering the boiler in the coal was carried to the 
tly-ash collector. The tly-ash collectors effectively removed 
85 to 95% ot the particulate matter and showed essentially the 
same etficiency in removal of common trace metal compounds. 
Concentrations of sulfur trioxide ahead of the dust collector 
varied widely. For Unit A, the vertically fired boiier, they 
averaged about 43 of the S02 concentration; for Unit B, the 
horizontally tired boiler, formation of S03 was lower, 
averaging less than one percent of the S02 concentration. The 
fly-ash collectors eftected an appreciable reduction in sulfur 
trioxide emissions on Unit A but not on Unit B. For both 
units S03 emissions were less than one percent of their S02 
emissions. Nitrogen oxide concentrations during normal full-load 
operation were increased 30 to 403 by passage through an 
electrical precipitator. Organic acid concentrations were 
appreciably higher than those of gaseous hydrocarbons, 
tormaldehyde, and carbon monoxide. The very small concentrations 
of gaseous hydrocarbons, formaldehyde, and carbon monoxide 
indicated very complete and etticient combustion during both 
full-load and partial-load operation. Emissions of 
polynuclear hydrocarbons from large power plant boilers were found 
to be very small in comparison with those from smaller coal-fired 
units having less efficient combustion processes.## 

Wasser, J., R. P. !1angebrauck, and A. J. Schwartz 

EFFECTS OF AIP-FUEL STOICHIOMETRY ON AIR POLLUTANT EMISSIONS 
FROM AN OIL-FIRED TEST FURNAC!. J. Air Pollution Control 
Assoc., 18(~): 332-337, May 1':J68. 19 rets. (Presented at the 
6Uth Annual Meeting, Air Pollution Control Association, 
June 11-16, 1':J67, Paper No. 67-124.) 

An experimental, domestic-sized, oil firea test furnace to be 
used for evaluation of fuel additives and combustion process 
moditications in reducing air pollutant emissions is described. 
Operating data and emissions ot particulate matter, smoke, carbon 
monoxide, gaseous hydcocarbons, oxides of nitrogen, and oxides of 
sultuc are reported over the range of operable air-fuel ratio. 
Emission levels are interpreted in teems ot key operating 
parameters and potential areas toe reduction of emission. 
(~uthocs• abstract modified)## 

u 514~ 

J. L. Sullivan 

THE NATilR~ AND EXTENT OF POLLUTION BY !ETALLORGICAL INDUSTRIES IN 
PORT KEMBLA (PART ! OF AIR POLLUTION BY METALLURGICAL 
INDUSTRI£:S). Australia Dept. of Fublic Health, Sydney, 
Division ot Occupational Health. 1962. 62 pp. 

Air pollution was surveyed in a metallurgical town, Port Kemble, 
located on the coast of Australia. Iron and copper ores are 
smelted and the major emissions consist of solid particulates and 
sulphur dioxide gas. The presence of the latter is most 
noticeable in the wake of the plume of the stack of the copper 
smelter during the north-east winds which prevail in summer. In 
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winter thE prEvailing winds cause industrial pollution to be 
blown seawards. Tests tor sulphur dioxide were made by daily 
volumetric sampling instruments ana a Thomas automatic recorder. 
The section ot the town most severely atfected consisted of a 
swathe ot about 200 yards wide and extending to a point where 
habitation ceased about 0.6 mile tram the 200 feet high stack of 
the coppor sr.elter. Daily readings of the gas were not 
spectac11lar an"! the highest result was 0.62 part per million. 
During a little more than three years 24 hour readings of 0.2 part 
per million or more were measured on 39 days. However, a 
ditterent picture was obtained trom the continuous recorder. This 
showed that hiqh concentrations ot sulphur dioxide tended to occur 
in episodes ot a few hours each. Peaks of greater concentration 
than 5 parts per million were recorded on numerous occasions and 
the maximum tor the sampling period was 13.5 parts per million at 
a point 0.4~ mile from the source. Complaints of respiratory 
distress were made treguently and most householders had ceased to 
try to grow vegetables. Dust-fall rates measured as water 
insoluble solids by a deposit gauge consisting ot a six inch 
diameter conical glass tunnel and bottle were high r.y normal 
standards. Average annual rates varied between 17.9 and 86.1 tons 
per square mile per month. In some locations within a half mile 
tram the edge ot the steel industries summer dust-fall rates were 
tound to exceed 100 tons per square mile per month. At one point 
a mile and a halt tram the steel industries the monthly rate 
durina 1~60 varied between 11.6 and 43.4 tons per sguare mile. 
Smoke densities were found to be low by comparison with other 
cities in New South Wales despite frequent evidence of haze. 
The introduction of oxygen lancing on open-hearth furnaces, 
without control measures, had little or no effect on smoke density 
levels. (Auchor abstract modified)## 

0~157 

Los Anqeles County Air Pollution Control District, Calif. 
(Sert. 1960). 83 pp. 

EMISSIONS OF OXIDES OF NITROGEN FROM STATIONARY SOURCES IN LOS 
ANGELES COUNTY (REPOPT 2: OXIDES OF NI~ROGEN EMITTED EY SMALL 
SOURCES}. 

This proqram was organized to study source groupings 
classitied according to the discharge of oxides of nitrogen per 
unit ot equipment, as tallows: (1) large (those emitting over 
100 lbs/hr.); (2) medium (those el!litting 5 to 100 lbs/hr.); and 
(J) small (those emitting less than 5 lbs/hr.). This report 
discusses the evaluation ot data obtained from tests made on small 
sources. It was calculated that the total weight of N02 and NO 
emitted into the atmosphere in Los Angeles County from all 
small stationary sources averages 59 tons/calendar day during the 
6 months' heating season (November through April} and 32 tons/ 
calendar day during the cemainder of the year. The weighted 
average ot these amounts is 46 tons/calendar day. Of this 
weighted average daily discharge of N02 and NO from all small 
stationary sources, slightly over hali (27 tons) originates from 
gas-fired commercial and domestic appliances and the remainder 
(1Y tons) from small industrial sources. Most ot the N02 and 

NO discharged from small industrial sources (approximately 16 
tons/calendar day, weighted average) is produced by boilers of less 
than 500 horsepower rating. Most of the seasonal variations in 
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the total weight of N02 and NO discharged from small 
stationary sources are ascribable to the nearly two million 
residential space heaters, which vent 19 taus/calendar day during 
the heating season and none during the remair.der of the year. A 
summary of N02 and NO emissions tor all small stationary 
sources is presented. Investigations of the sampling and 
analytical techniques emrloyed showed that the chosen procedures 
and techniques produce reliable analytical results.## 

U!J1 bU 

J. L. Mills, K. D. Leudtke, P. F. Wool rich, and l. P. 
Perry 

E~ISSIONS OF OXIDES or NITROGEN FROM STATIONARY SOURCES IN LOS 
ANGELES COUNTY (REPORT J: OXICES OF NITROGEN EMITTED BY MEDIUM 
AND LARGE SOURCES). Los aAngeles County Air Pollution 
Control District, Calif. (Apr. 1961). 61 pp. 

The total weight of oxides of nitrogen discharged into the 
atmosphere each day in Los Angeles County from stationary 
sources was determined. The sources are divided into medium and 
large sources. Medium sources includes those emitting five to 
one hundred lbs. NOx per hr. and the large sources includes those 
emitting over 100 lbs. per hr. The total emissions of NOx from 
all medium sources amounts to 70 tons per day durinq the winter 
and 54 tons per day durinq the summer. The total emissions of 
NOx from all large sources amounts to 160 tons per day during 
the winter and 93 tons per day during the summer.## 

J. M. Chandler 

EFFECTS OF ENGINE-OPE~ATING VARIABLES ON THE COMPOSITION OF 
AUTOMOTIVE EXHAUST GASES. Proc., Arn. Petrol. Inst., 
Sect. III J8, 324-35 (195H). (Presented before a session on 
air pollu~ion, 23rd Midyear Meeting, American Petroleum Inst. 
Division of Petrning, I.os Angeles, Calit., May 15, 1958.) 

The factors affecting hydrocarbon concentration in exhaust gas to 
the greatest extent are manifold vacuum, engine detuning 
(maladjustment and/or poor mechanical condition), and cold as 
compared to hot engine starting. Mani.told vacuum of more than 
approximately 21.~-in. Hg (mercury) accounts for hiqh 
concentrations of hydrocarbons during deceleration. This effect 
is a~centuated by high speeds at ~he start of deceleration and by 
manual transmissions as compared to automatic transmissions. 
Accelerating and cruising conditions at various engine speeds 
produce similar hydrocarbon concentrations, generally in the range 
ot 1 per cent to 5 per cent ot the supplied tuel, with hydrocarbon 
concentrations tending to decrease with increasing engine speed. 
Enriched carburetor idle setting increase hydrocarhon emission 
during cruise up to approximately 30 mph. One misfiring plug may 
more than double the average hydrocarbon concentration. A deposit 
-fouled spark-plug set can increase the rate of hydrocarbon 
emission rnoe than 2 1/2 time during a wide-open-throttle 
acceleration. Among variables which affect oxides of nitrogen, 
air-tuel ratio is ot primary importance. Lean mixtures promote 
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the tormations of oxides of n1trogen and inc=ease the relative 
etfects o~ other engine variables. Under full throttle, rich 
mixture conditions, concentrations of oxides of nitrogen are 
relatively low. Under part-throttle conditions, however, 
mixtures are sutticiently lean to permit varying degrees of 
importance to be attached to ignition timing advance, manirold 
pressure increase, and compression ratio increase, all of which 
promote oxides of nitrogen tormation. Under road-load cruise 
conditions and during full-throttle accelerations, higher speeds 
produ~e higher concentrations. During part-throttle accelerations 
, there is no general eftect of speed, and high concentrations may 
be exhausted even at low speeds. During idling and deceleration, 
oxidns of nitrogen concentrations are so low as to be considered 
insignificant.## 

u ':d 12 

Chironis, N. P. 

SMOG: THE DEADLY POISO~S PERIL LIFE IN ALL CITY AREAS. Prod. Eng. 
J/, J3-!Jl (Dec. 10, 1966). 

The air pollution ptoblem is national in scope. Pollution-control 
otficers continue to make a point of cracking down on offending 
tactories, power stations, and incinerators. But, behind the 
scenes, the case against automotive contaminants is building up, 
and nothing less than a revoluticn in automotive engineering will 
satisfy tomorrow's standards. This design revolution is chartered 
for three stages: Moditication of existing engines--improved 
carburetors, timing systems, cylinder-head design--and the addition 
ot devices to burn off hydrocarbons and noxious gases. A search 
for new types ot internal combustion engine--fuel injection 
engines, improved gas turbines, rotary engines. Entirely new 
propuision systems that don't use fossil fuels--electric cars with 
batteries or fuel cells, linear motors for wass transportation 
systems, perhaps nuclear power either indirectly to charge 
batteries or directly to drive vehicles. It was indicated that 
pollutants from all sources amount to 13~ million tons a year. So 
motor vheicles account for about 60 percent of the nation's 
atmospheric wastes, by weight. Moreover, government figures 
indicate that vehicles are responsible for about 97 percent of the 
olefin hydrocarbons and 40 percent to 60 percent of the nitrogen 
oxides. Controls are aimed at three specific targets: emissions 
tram the tailpipe, from crankcase ventilations, and from carburetor 
and gas tank evaporation. The tail2ipe is by far the greatest 
source ot emission~, accounting for up to 65 percent of the 
hydrocarbons and almost all the carbon monoxide and nitrogen 
oxides. But the crankcase emission is the easiest to control, and 
California chose it as the tirst target six years aao. These allow 
L75 ppn of hydrocarhons and 1.~ percent ca~bon monoxide by volume. 
Fttective Jan. 1, 1'!70, however, Calitornia will cut these 
allowables to 180 ppm hydrocarbons and 1 percent co. The state is 
also considerina a proposal to adopt a standa~d of 350 ppm of 
nitrogen dioxide. 

O':>J37 

G. G. Esposito 

IDENTIFICATION Of AoROSOL PROPELLAN~S IN PAINT PPODUCTS BY 
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GAS-LIQUID CHROMATOGRAPHY (FINAL REPT.) Army Coating and 
Chemical Lab., Aberdeen Proving Ground, Md. (Rept. No. 
226.) Mar. 1967. 15 pp. 

Aerosol packaged paint products have gained widespread 
acceptance in recent years. Because of safety and toxicity 
factors, the type of propellant employed is of vital importance. 
This report describes a rapid, specific procedure for the 
identification of propellants using gas-liquid chromatography. A 
chilled can of paint is sprayed into a test tube and the atmosphere 
above the liquid is sampled. The analysis is conducted on 
silicone grease and porous polymer columns. (Author abstract)## 

0537'1 

INDUSTRIAL AIP POLLUTION CONTROL. Heating, Piping, Air Conditioning 
3'1 (3), 17'1-'14 (Mar. 1%7). 

This report reflects present thinking and progress in industrial 
air pollution control, begir.ning with the problems, especially 
those stemming from sultur dioxide, nitrogen oxides, and fly ash 
emissions and ending with how these problems are faced in various 
industries today. A comprehensive list of industrial pollutants 
with corresponding manufacturing sources, typical industries in 
which they occur, and damaging ettects they ciuse to humans, 
animals, plants, and property is presented. Control of 
p~rticulates, equipment selection considerations, and general 
problems concerning air quality criteria and standards are 
reviewed. A table depicting particulate emissions before collection 
from three major sources (utilities, industry, and residential) for 
the years 1940, 1960, 1'1tJO, and 2000 and the amount of emissions 
trom the four types of firing (pulverized coal, stoker coal, 
cyclone coal, and oil) expressed in ~illions is included. 

0 5411 

E. s. St:arkman 

VARIOUS COMPONENT GASES CF ENGINE GENEPATED POLLUTION POSE 
DIFFERnG HEALTH CIAZARDS. S.A.E. (S0c. Automot. 'Engrs.) 
J. 75, (3) tJS-1, Mar. 1<!67 

Unburned hydrocarbons, oxides of nitrogen, carbon monoxide, and 
carcinogens are among the emissions generated by engines. Each 
produces hazards at varying importance and each presents a 
ditterent control problem. For example, the ultimate method of 
reducing the hydrocarbon emissions is to supply a completely 
stratitied charg~. As with the hydrocarbons, many engine 
variables intluence the concentration at nitric oxide. Carbon 
monoxide concentration tollows directly the fuel-air ratio, and a 
rich mixture operation must be avoided at all times. Reduction 
in carcinoger. content should occur as the concentration of 
unburned hydrocarbons is reduced.## 
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Y. G.'!siorowsk1 

(~K~~GY GENERATION rPOM LI0UIC FUELS.) 
tluPssiqen Brennstotfen. Gesundh. ~ngr. 

1 lb-.U (/\pr. 1Yf.'>.) Ger. 

Energieerzeugung aus 
(Munich) fl6 (4), 

Air pollution due to oil-tired installatiors is caused by 
sultur dioxide, carbon dioxidP, nitrogen oxides, and products of 
incomplete comhustion (carbon monoxide, hydrocarbcns, ashes, and 
so·:it). Percent11al share ot these age11ts in tlue gases r;rodl!ced 
trnff', d l L:terent r'1f::!l oils un1j>?r variuu.'.::::i comn 'J.:;;tion 
conditions is gioen. Ftticiency ot high smoke stacks in 
dispersing 502 is discussed and presented graphically. 
St'ltistical data are presented on share ot automobile engines, 
domestic furnaces, and industrial furnaces in cities' air 
pollution due to 502.## 

U '-,4 7Y 

A. Gof'tz 

AFqOSOL FORM~TION IN NATUQAL A~D FOLLUTFD AIF. 
(Aerosolb1ldung in naturlichen und verunreinigten Luftmassen.) 
Pr,,print. Ger. Tr. (Presented at the 
Internationales Imrrissionsschutz Forum, Esse>n, Germany, 1g66.) 

The nature, type, and the etfec~s resultin~ from modifications by 
aerosols ot reactive qaseous constituents contained in the 
biosphere are ~eviewed. Aerosols modity the physical as well 
as the chemical reaction pattern of the rrolecular-disperse 
oaseous phase to a considerable degree in spite ot the fact 
that thP total mass ot this colloid substance is minimal 
10 to the minus 1th to 10 to the minus 8th compared to that 
ot the qases which suspend the colioids. The increase in 
co~centration ot aerocolloids becomes otv1ous through a rapidly 
increasing visibility restriction due to cont~ast reduction by 
lioht scattering should also be considered. The growth of 
aerosols demonstrates the presence ot reactive emission components 
by increased haze =ormation. It also has to be realized that the 
origin of the haze production is not necessarily tied to the 
locality ot the pollution source because such reactions 
proceed relatively slowly, especially whEll different reaction 
partPers originate at ditterPnt localities or when a high 
particulate level is already present due to climate conditions. 
The tormation ot aerocollo1ds is by tdr not restricted to 
industrial and other man-made pollutions but results also from many 
processes in nature which qo on continuously over the earth's 
surtace in larqe variety. Consequently the final effect 
ot emissions depends to a large extent oc the qeographical 
and cli~atic conditions and the natural aecosol 10vels, so that 
knowledqe about their oriqin and form~tion rate is necessary to 
jurtg~ the final eftect ot vacious emic;s~ort tYFE'S ''v"r specific 
population areas. The soucces, chemical and physical interactions 
, and methods tor detecmininq the size nistribution of aerosols 
are considered.## 
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Meyer, w. E. 

CONTROLLING ODO~ AND SMOKE F90M DIESEL EXHAUST. Proc. Sanitary Eng. 
Cont., A1r Resources Planning Eng., Pittsburgh, Pa., 1965, pp. 41-
'J 4. 

To the public the distinauishing teatures of a diesel engine are 
its smoxe and its odor. Neither has been proven to be conr.ected 
with any direct or i~direct eftect of diesel exhaust on the health 
of man or beast, nor damage to plant life or property. Diesels do 
not emit signi!icant amounts of either carbon monoxide or 
hydrocarbons. The only noxious emission of any consequence with 
which diesels can be charged are nitrogen oxides. Diesels can be 
built and adjusted not to smoke but this would mean accepting less 
output trom a given engine. It has become customary in the indus
try to set the maximum engine outfUt so thar the exhaust smoke does 
not excede No. 2 on the Ringelman chart. There is no way of 
preventing diesel smoke once and for all. It car. be controlled 
and there are numerous devices, means, methods and procedures for 
controlling i~. The real cure is, therefore, to legislate that 
diesels shall not emit smoke above a certain density and leave it 
to engine, accessory and fuel manufacturers, owner, operator and 
driver to deciae among and tor themselves how compliance with the 
law is to be obtained. 

OSSY'! 

J. Barkins and J. K. Goodwine 

OXIDES 0F NITPOGEN IN DIESEL EXHAUST. J. Air Pollution 
Control Assoc. 14, (1) J4-8, Jan. 1964. 

Equilibria NO-N02 values tor air-fuel ratios of 20, 25, and 30 
at temperature-pressure conditions which bracket true engine 
conditions were obtained from diesel exhaust analyses. Even at 
the temperature of 4950 deg F, the N02 values were only 40 to 80 
ppm. The corresponding NO values were an order ot magnitude 
h1gher than those found in an operating engine. Both N02 and 
NO concentrations decreased as temperature decreased, so that at 
intermediate temperatures, more in line with engine temperatures, 
very low N02 values are to be expected. In the tests, truck 
engines were run on a chassis dynamometer. Both four-stroke 
cycle and two-stroke cycle engines were included. 
Both the total oxides ot nitrogen and N02 were 
determined by an UV SPECTROPHOTOMETRIC 
method. The exhaust probe was a 1/4-inch stainless steel line 
inserted intc the exhaust stream. The exhaust was passed through 
an ice water condensate trap, then through two loosely packed glass 
wool filters, and was then pushed directly into the UV 
spectrop~to~eter by a carbon vane pump. Nitric oxide 
concentrations were 1100 ppm or less depending on engine load. 
No N02 concentrations greater than 60 ppm were found. P.igher 
values can be obtained when the exhaust flow is interrupted and 
held in a sampling system. Extreme care must be taken in handling 
d1esel exhaust if correct measurements for N02 are to be made. 
Also, it was tound that N02 em~ssions in diesel engines are 
much lower than reported by others and are, in fact, more in line 
with equilibrium predictions.## 
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MITRCG~1 T:~?OXIJE DISPOSAL UGIT CO~[USTIOS PRODuc~s. National 
APronrl.utics and SpoCP AcJministration, Las Cruces, N. Mex., Manned 
So~cecr;;tt CentPr. 110y 1Yo1. 7pp. (llept. No. NASA TN D-3965.) 

A test program wn_s conducted to determine the identity of the 
combustion products released to the atmosphere by the vapor 
disposal units which dispose of nitrogen tetroxide by burning with 
propane. The bnrner unit, which is designed to dispose of at least 
10 lb ot nitrogen tetroxide per minute, consists of an injector 
system tor the propane and the nitrogen tetroxide, a mixing 
chamber, a burner head constructed to minimize flashback, and a 
spark-plug igniter system controlled trom a blockhouse. Samples of 
the combustion products were collected and analyzed by-infrared 
spectroscopy. When the u~it was operated in the normal, slightly 
tuel-rich mode, the detectable combustion products were carbon 
dioxide, water vapor, and unburned propane or other carbon-hydrogen 
bond-containi~g materials. The hydrocarbon emission, which would 
be undesirable in ,a smoa-prone area, can be controlled to a degree 
by adjustment ot the propane feed. The propane adjustment becomes 
important when disposing ot an oxidized feed that continuously 
diminishes in ni~rogen tetroxide. The combustion products do not 
contain any materials which present any toxicity problems. After a 
year ot usage, the White Sands Test Facility concludes that the 
disposal units provide a convenient, rapia, and safe method for the 
disposal ot excess nitcogen tetroxide. 

0':>746 

'Jurusott, ' 

CL'~'IEB AB AND THE GAS INDUST:lY (PART I). Arn. Gas J. 194 (3), 32-
'J; Jrl; 40; 42 (Mar. 1967). 

Tbe background ot air pollution iF briefly reviewed from both a 
universal and a gas industry viewpoint. The principal causes and 
sources of air oollution in the United States are discussed. The 
physiological eftects ot air pollution are considered. Current 
~ethods and ~eans ot controlling ctir pollution are r?vieved. 
Regional aspects ot the problem are examined as they affect its 
sevprity and bear on the attitudes ot the public, the federal and 
local authorities, commerce, and industry, and more specifically 
the public utility companies. 

c. G. Seqeler 

THE GAS INDUSTRY AND JTS CONTRIBUTION TG AIR PCLLUTICN CONTROL. 
Preprint. (Presented at the 'J4th Annual ~eetina, Air 
Pollution Control Association, New York City, Juno 11-15, 
1%1.) 

Two tacts are demonstrated here: first that the use of natural 
gas produced negligible air pollution if any; and second that 
natural gas is availabl • under such economic conditions that its 
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use will expacd. Beginning with the first fact, the constituents 
ot natural gas are discussed. A trace constituent of primary 
concern in utility delivered gas (973 natural gas) is sulfur which 
is the result ot an odorant added for the detection of gas. 
Sulfur is present at a coccentration of approximately six parts 
per million. Total sulfur in the combustion products of a million 
lbs. ot natural gas amounts to only 37 lbs. The formation of NO 
at high flame temferatures and its subsequent oxidation to N02 at 
lower temperatures is not an ictrinsic fuel property but is 
influenced hy the conditions ot combustion. Values for 
residential, industrial and commercial production of nitrogen 
oxides by combustion of natural gas are given, based on utility 
company gas aistritution. Information on emission of nitrogen 
oxides vehicles is given as a frame of reference. Application of 
laboratory investigations ot emissions from equipment and their 
interpretation are discussed. A proposed ~lan for improving 
industrial safety using group organization with annual 
inventories and reforts is discussed. 1he following specialized 
application of qas in air pollution control are discussed: (1) 
domestic incineration, (2) destroilet, (3) flue fed apartment 
incinerators, (4) industrial boiler plants, and (5) commercial and 
industrial incinerators. Application in smoke control by 
reclaiming operations, ~esearct on ac appliance tor consuming 
kitchen gcease vapors; and catalytic fume oxidation systems are 
discussed. As tor the availability of natural gas, a brief 
survey ot its consump~ion and reserve statistics is rresented.## 

0'>8'>0 

M. A. "lliott, G. J. Nehel, and F. G. Rounds 

TH~ COMPOSITION OF EXHAUST GASES FROM DIESEL, GASOLINS AND 
PROPANF POWFRED ~OTOR COACHES. J. Air Pollution Control 
Assoc. ~ (L), 103-8 (Aug. 19'>5). (Presented at the 48th Annual 
Meeting, Air Pollution Control Association, Detroit, Mich., 
M'l.y :/2-26, 1Y'>5.) 

Exhaust-gas samples were obtained from Diesel, gasoline, and 
propane-powered motor coaches ot similar passenger capacity under 
idling, accelecating, cruising, a~d decelerating driving 
conditions. The samples were analyzed tor carbon monoxide, oxides 
ot nitrogen, formaldehyde, and hydrocarbons. In addition, the 
exhaust-gas tlow rates were measured to permit calculation of the 
emission rate tor each constituent at each driving condition. 
Based on a typical city driving pattern, it was concluded that: 
1. The carbon monoxine emission trom the Diesel coaches was only 
a small traction ot that from the gasoline and propane coaches. 
2. The ditferences obsPrved in the emission of oxides of nitrogen, 
tormaldehyde, and hyjrocarbons by th~ J coact types wece relatively 
small. Jo one coach type discharged either the greatest or least 
amounts o~ all ot these 3 constituents.## 

Obl:lb4 

S. s. Gri::;wold, 
Holir.es 

R. L. Chass, !l. ".:. George, and R. G. 

AN EVALUATION OF NATURAL GAS AS A MEhNS OF REDUCING INDUSTRIAL AIR 
POLLUTION. J. Ai;: Pollution Control Assoc. 12 (4), 155-63, 
208 (Ape. 1g62). (Presented at the 54th Annual Meeting, Air 
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Follution Control Association, New York City, June 11-1~, 
1ye,1.) 

fuel oil Durning contributes qreatly to the total atmospheric 
loading ot sigaiticant air contaminants. Fuel oil also is a major 
source ot oxides ot nitrooen, an imfortant participant in 
p~otochemical smog occurrences and a toxic suostance in itself. 
The clconliness ot the at~oswhece is arrected Dy +he aerosols 
eMit•e~ ~iractly tram tuel oil burninG SLUrces 1nd particularly by 
suet large tuel users as aow0r alant~. ThE ~resence of sulfur 
dioxide greatly increases +he amount o~ aerosols created by the 
photoche~ical reactions netween hydrocarrons and oxides of 
nitrogen. 3urning furl oil acts in tnree ways to impair the 
visihili'=y: (1) it emits aero.sols dicectly; (2) it emits oxides 
ot nitcogen to take pcirt in the Fhotochernical reaction; (3) it 
pcovides sultur dioxid 0 to help make these photochemical reactions 
mocP potent producers ot still more aerosols. In addition to the 
del0terious effects on visibility, fuel oil bucninq cesults in 
( 1) esthetically oftenc;ive opacity violating plume>s, and (2) 
damaqe to veqPtation. The contribution by power plants to these 
tynical man1tPstations ot smog in Los Anqeles County would 
m~~surably be ceduced by the suts+itution ot natucal qas in place 
0 t t l] p 1 0 i l. ff ~ 

,J. v. r:;ccil'?tti, 
Sch u:r:1r1 

c. Ra A. L'r11J,J'S, L. M. 

~. I T p n ~; n1 [JI In ID ::: p F 0 [l IJ LT I i) N F p 0 [". s I LA G ": • 
p.0Ulfl. J.) 'o2, lf-lJ-1! (l'jl)U). 

I. FIELD SURVEY. 

~1nce exposuce to silage aases constitutes a distinct 
occupational ~azJrd to tarmers, a study was undertaken to determine 
thP ~xtent and tcncueccy ot N02 froduction trom silage in 
~inn°sota thcouoh a state-wide silage survey an~ to relate, 
it possible, fIOduction ot this gas with vacious agronomic 
oractice>s and environmental conditions existing ducing the 
r 0 rior1 cf the study. Jn the survey (1957 and 19':>8) 1,219 
n<JPstionnairPs were comoh•ted tor individual silcige crops. 
Actual ob1ect1ve N02 determinations wece made shortly after 
t1llir.s time on JJ2 sila 1Jc> cco"Js. The cemau1inr:i CIH7 (mail) 
quost1onna1res wPrP ~r~s1Jmanly biased ano con3equently ~ere not 
WPight 0 d haavily. N0l gas was tou~d in ~2% of the 332 silos in 
the detailed stu1y. The presence or absence of N02 was 
to~nd to be signit1cantly related to county for cocn and 
oats as wall as tor both years. Those counties with the 
heavier soils showed 1 gceater cesponse rate. The level 
ot ocqanic ~atter and pota~siurn present in the soil at the time 
ot ensil1ng attected NO! Froduct1on consistently over crops 
and yeacc tor oc0anic matt 0 r, hut to a lessee extent for 
pota~si~T. 1he h1ohec the ~mount of ocganic m3tter, the 
q~eoter the numb?c of positive tescs for N02 obtained. 
Int•rmed1ate le~els of availahle potassium ion in soil 
eppeared related to N02 pcoduction. Alth~ugh not as clearly 
demonstr3ble, lower levels of phosphorus led to an excess of 
poc;1tive tests for ~02. Only 1 ot 21 silos containing sodium 
metabisulphite as a preservative snowed evidence of N02 
production. No relcitionship to the obJective measure of the 
production ot N02 was shown by the following factors: crop, 
amount and method ot application of other preservative, amount 
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ot ocganic (manure) or inorganic fertilizer added to the soil at 
time of planting, crop condition, time elapsing after cutting 
betore ensiling, and method of chopping. (Author summary 
modified)## 

05912 

Larsen, R. I. 

MOTOR VEHICLE EMISSIONS AND THEIF EFFECTS (CONFEFENCE 
REPORT). Public Health J:lept. (U.S.) 77 (11), 963-9 (~'ov. 1962) 
(Presented at the Annual Meeting, New England Section, Air 
Pollution Control Association, Worcester, Mass., April 25, 1962.) 

Highlights of the papers presented at the Fifth Air Pollution 
Medical ~esearch Conference on Decemb~r 4, 1961, and at the Joint 
Research Conference on Motor Vehicle Emissions and Their Effects on 
December 5-7, 1961 are presen~ed. Current research findings on 
quantities and types of air pollutants from motor vehicles and the 
effects of these pollutants on the health of man, plants, and 
laboratory animals are reviewed. 

05970 

T. J. Connolly and r. Nobe 

INCINERATION STUDIES: FORMATICN OF OXIDES OF NITROGEN IN GAS 
FIPED HEATEP.S. (In: First report of air pollution studies.) 
( (Calitornia Univ., Los Anqeles, Dept. of Engineering.)) 
(Re pt. No. 55-27.) (July 1955). 29 pp. 

The results are presented of an inyestigation of the possibilities 
ot reducing the production of these oxides. A review of the 
thermodynamics and kinetics of oxides ot nitrogen formation and 
decomposition has been made. Measurewents of the concentration of 
these oxides in the flue gases of a household gas-fired water 
heater were made. Experiments were pertorffied to collect data on 
possible variation in oxide concentration within the tlue pipe cf 
the heater. The principal constituent ot oxides of nitrogen 
within a heater or furnace appears to be nitric oxide, NO. This 
compound is probably oxidized to nitrogen dioxide, N02, in the 
atmosphere. Equilibrium concentrations of these oxides in flue 
gases at various temperatures have been calculated and are 
presented. Measurements made in this work, as well as in 
previously published information, show that the actual 
concentration of oxides ot nitroqen are far in excess of 
equilibrium concentration. The water heater tested here emitted 
about H pounds of oxiaes per ton ot fuel. A study of some 
reaction rate data indicates that the tormation of nitric oxide at 
tlame temperatures can be explained by the homoge~eous reaction 
kinetics. It appears, however, that any decomposition that may 
occur at lower temperatu~es must be surface-cataly7-ed or 
heterogeneous since the homogeneous reaction rates would not 
account tor significant decompositior.. The data obtained on 
measurements of oxides ot nitrogen concentration at various points 
in the tlue pipe ot the water heater did not furnish conclusive 
evidence of any change. (Auther summary modified)#~ 
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E. E. Lernk;:i, N. R. Shatter, J. A. Verssen, and R. G. 
Lunche 

AIR POLLUTION FROM AIRCBAFT IN LOS ANGELES CCUNTY - A REPORT OF 
TH:: ENGINEERING DIVISION, DEC. 1%5. 90th congress. pp. 
24H-b1. ("Air Pollution-19b7, Part I (Automotive Air 
Pollution)" Senate Committee on Public Works, Washington, 
p. C., Subcommittee on Air and Water Pollution, Feb. 13-14, 
20-21, 19b7. 

The amount of air contaminants emitted into the atmosphere of Los 
Angeles County as the result of the operation of aircraft was 
surveyed. The emissions from aircraft with which the District is 
concerned are those occurring below 3,500 feet altitude ar.d within 
the geographical boundaries of Los Angeles county. Thi~ 

altitude (3,500 feet) is used as a parameter for the mixing height 
below which atmospheric dispersion of pollution is inadequate. 
Observations were made from airport control towers to establish 
the average time duration of the various operational flight phases 
tor ditterent types of aircraft. These phases are: (1) Taxiing 
from the terminal lo the end of the runway and idling while 
awai'l:ing clear-ance from the control tower; (2) Take-off and 
climb-out through 3,500 feet altitude; (3) Descent from 3,500 feet 
altitude to touchdown on the runway; and (4) Taxiing from 
touchdown to the unloading terminal. In observing the departure 
phase, radio contact was maintained with the pilot in order to 
learn when the aircraft had climbed-out to J,500 feet altitude. 
The distance in miles from the airport when the aircraft was at 
3,~00 feet altitude was established by radar for both arrival and 
departure. In the arrival phase, the pilot notified the control 
tower as the aircraft descended downward through 3,500 feet 
altitude. It was thus possible to determine the average elapsed 
time tor an aircraft to travel from take-off to 3,500 feet 
altitude, and trom 3,500 feet altitude to touchdown on the runway. 
Emission tactors were then applied.## 

Ob039 

K. J. Springer 

INVESTIGATION OF DIESEL POWERED VEHICLE ODOR AND SMOKE - PART 2 
(MONTHLY PP.OGRESS JlEP!. NO. 4, APR. 15, - MAY 15, 1967). 
Southwest Research Inst., San Antonio, Tex., Vehicle 
Emission's Research Lab. (r-Jay 26, 1967) Lip. 

Studies ot the effect of engine derating on exhaust smoke and odor 
are in progress. The 6-month fleet test of a smoke suppressant 
additive, which began on April 1, is continuing. Preparations 
for the evaluation of the three types·of catalytic mufflers for 
use with two-cycle powered buses are nearing completion. 
Preliminary studies are un~er way to establish the feasibility in 
the laboratory of relating an instrumental odor measurement method 
with the human odor panel.4# 

Oo055 

HE~LTH PROBLEMS RESULTING FROM PROLONGED EXPOSURE TO AIR 
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POLLUTION IN DIESEL BUS GARAGES. 
1-10 (1%6). 

Ind. Health (Japan) 4 (1): 

An environmental ctuu a health survey of two diesel bus garages in 
Alexandria (Eqypt) have shown an air pollution problem aue to the 
exhaust ot engines containing S02, N02, aldehydes and 
hydrocarbons within permissible levels and a relatively higher 
concentration ot smoke. The examination of workers revealed the 
occurrence of upper respiratory tract disease, chronic bronchitis, 
asthma, peptic ulcer, gastritis, and high blood pressure in 
prevalences higher than Pxpected. Respiratory diseases were 
probably due to a synergistic etfect of smoke and irritants as well 
as the presence ot acrolein and adsorbed hydrocarbons and the 
smoking habits of workers. Cases of chronic dyspepsia and peptic 
ulcers were probably related to the nervous tension of night 
shitts, and other factors as the irregularity of meals and the 
probable swallowing ot dissolved irritants. The blood pressure 
was relatively "higher" among night shift workers. (Authors' 
abstract, modified)## 

Oh0d6 

R. L. Ster.burg, R. R. Horsley, F. A. Herrick, A. H. 
Rose, Jr. 

EFFECTS OF DESIGN A~D FOFL MOISTURE ON INCINEPATOR EFFLUENTS. 
J. Hr Pollution Control Assoc. 10 (2), 114-20 {Apr. 1960). 
(Presented at the 52nd Annual ~eeting, Air Pollution Control 
Association, Los Angeles, Calif., June 21-26, 19~9.) 

Tests were mace to determiue thP. effects ot fuel moisture 
content on pollutant emissions trom an experimental incinerator 
ot tixed dimPnsions while varying (1) the amount and distribution 
ot combustion air, and (2) the burnir,g rate as measured by the 
amount ot tuel charged per hour. overtire combustion air was 
introduced into the tront or the ignition chamber at the grate 
level, and swept the surtace ot the burning fuel bed. 
Dndert1re air enteLed through the ash pit and passed UD 
through the fuel bed. Secondary air was introduced through 
a duct built into the top ot the bridge-wall and was 
discharged through a series ot ports opening into the top of the 
m1~i~g chamber. Dry ~omoonents ot the fuel include equal parts, 
by weight, of newspaper and corrugated cardboard, mixed in a ratio 
ot three to one with wood c~ips. Chopped potatoes were 
substituted tor leafy vegetables as the wet component 
becaus~ ot their year-round availability. Five-pound charges 
were prepared with the wet-to-dry components adjusted to provide 
a tuel with an averaae moisture content ot either 25 or 50~. 
Particulate, oxides ~r nitrogen, hydrocarbons, carbon monoxide, 
and smoke were measured. Secause of the basic physical and 
chemical laws involved, tactors demonstrated by this study 
as affectinq the increase or decrease of air pollutants 
should be the same as those affecting production of pollutants 
trom larger scale incinerators.#1 

Swartz, D. J., K. w. Wilson and 11. J. King 

MERITS OF LIQUEFIED P3TROLEUM G~S FUEL FCR AUTO!O~IVE AIR POLLUTION 
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ABA'lEM:CNT J. Air Pollution Control Assoc. 13 (4), 1'>4-9 (April 
1963). (Presented at the 54th Annual Meeting, Air Pollution 
Control Association, New York City, June 11-15, 1961.) 

?he purpose ot this investigation is to establish trends and to 
preser.t some material which sould be both interesting and revealing 
as regards the use of LPG as a motor fuel. Particular emphasis is 
directed towards its potential for reducing atmospheric air 
pollution. A major result of this investigation is to provide new 
data emphasizing the striking differences in the composition of 
exhaust gas from similar engines operating on Liquefied Petroleum 
Gas tuel as contrasted with their operation on gasoline. Tests show 
that in the case ot L?G exhaust there are essentially no heavy 
hydrocarbons (Cl.I or greater) present. Since the olefins are the 
worst oftenders as regards smog formation from gasoline exhaust, 
the absence of heavy oletins in LPG exhaust suggests the 
possibility of a significant reduction in automotive smog if enough 
vehicles in a given area use LPG tuel. The scaled fuel system 
~tters an additional advantage by eliminating the evaporation of 
tuel to the atmosphere, which is currently a source of added 
expense to the motorist as well as addir.g to the total amount of 
air pollution from cars. 

06280 

Falke Hedlund, Gustav Ekberg, Sten Erik Mortstedt 

DIFS~L EXHAUST GASES. INVESTIGATION WITH PROPOSALS FOR ACTION. 
(Communications Dept., Stockhclm, Sweden, Guidance Group 
Concerning Development Work in the Field of Motor 
Vehi~le Exhaust Gas, Sept. 1967. Translated from Swedish. 
Joint Publications Research Service R-8943-D, 74p., Dec. 12, 
1967. 21 refs. 

Diesel exhaust emissions and methods of controlling these 
emissior.s in Sweden are reviewed. The dies~l engine differs 
tram the gasoline engine in several respects, which have a decisive 
influence on the pollution it emits. It uses a fuel that is 
less volatile than gasoline. It normally works with a higher 
excess of air (leaner mixture) and the devices for feed and 
ignition ot the tuel are quite different. Due to the discharge 
by individual vehicles ot dense smoke and by the discharge of 
toul-smelling substances they have been pointed out by the 
public as gualitied air polluters. Poor maintenance of the 
enqine or intentionally wrong pump adjustments can result in the 
giving ott of such dense smoke that this can constitute a hazard 
for overta~ing vehicles due to impaired or obscured visibility. 
Diesel engines can give otf various types of smoke. One type is 
the heavy load smoke, which arises thEough load on a hot engine. 
Exhaust oases from diesel vehicles, especially under certain 
driving conditions, contain substances that are irritating 
to eyes, nose and throat. These include: oxides of nitrogen, 
hydrocarbons, polycyclic aromatic hydrocarbons, carbon monoxide 
and sultur dioxide. The smoke from a d,iesel engine can 
ce limited by various measures, undertaken on the engine or the 
tuel pump, the fuel, and finally on the exhaust gases. 
Regular maintenance ot the engine is necessaty to keep the smoke 
values at the lowest possible level. Current and proposed 
regulation ot diesel exhaust emissions are discussed.II 
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Uh299L 

Bureau of Mines, Pittsburgh, Pa., Coal Research Center 
pp. ~1-b1 (1966). 

FLAME CHARACTERISTICS CAUSING AIP POLLUTION. (SECTION VI OF 
AIF POLLUTION RESEARCH PPOGFFSS REPORT FOR QUAFTE? ZNDED 
DECEl'IEER 31, 19f.6.) 

A study is in progress of the factors that lead to or limit 
emission of oxides of nitrogen, carbon monoxide, and light 
hydrocarbons by gas appliances, such as space heaters and hot water 
heaters. The separate and combined etfect of thermally or 
chemically perturbing the combustion gases above primary flames 
ot lean, stoichiometric, and rich prcpane-air mixtures are being 
determined theoretically and also experimentally by means of 
tactorial experiments. Concent=ations of oxides of nitrogen 
with and without flue gas were determined at samplir,g 
stations at the top of the primary flames and 
concentration ot oxides ot nitrogen was reduced by the 
addition ot either of twc simulated flue gases. Plue gas A 
(containing no air) was more effective in reducing the 
concentration ot oxides cf nitrogen than tlue gas 3 
(containing air). The data also indicate that tor most of the 
tlames with or without tlue gas the major increase in 
concentration of oxides of nitrogen occurred within about the 
tirst i~ch above the primary flames. The effect of 
addition of tlue gas on concentration ot hydrocarbons was 
measured at the top ot the rrimary combustion zone. Hydrocarbons 
occurred at the edge of all flames when a flue gas was added. 
since the addition of flue gas caused partial flame lift it is 
possible that some of the initial hydrocarbon plus other 
hydrocarbons iorme~ from it may be escaping through the dead space 
between the burner grid and the base of the tlame. (Author's 
sum!l'ary, modified)## 

UfdCUL 

CHAPACTVRISTICS AKD P~OTOCHE~IC~L REACTIVITY OF VEHICULAP 
EMISSIONS. (Section VII ot air polluticn research progress 
report tor quarter ended December 31, 1960.) Bureau of 
t'!ir.es, Pittsturah, Pa., Coal Research Cer,ter, 1966, pp. 

BM/E. 3-Rl·' /6 7. 

The effects ot halcgens, SC2, and humidity on reactivity of a 
standard ethylene plus NO plus air mixture were studied. The 
results showed no effects on t~e system's chemical reactivity as a 
result ot the presence ot halcger. and S02; the ozone meter's 
response to oxidant and N02, however, was reduced in the 
presence ot SC2. ~umidity was tcuna to interfere with the 
chemical processes in a way that aftectEd significantly 
the reactivity'-measuremnt results. Further stu1ies on 
backqround reactivity in the irradiation chamber showen that 
the backaround oxidant tormation result ot photochemical 
reaction~ involving NOx and hydrccarbon at extremely low 
concentrations. (Author summary)## 
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u 63 J':> 

Little, 
(May JO, 

prthur D.) Inc., Cambridge, Mass. 
1960). 106 pp. 

(Rept. C-62653.) 

THE PROBLEMS OF TOXICITY, EXPLOSIVITY, AND CORROSIVITY ASSOCIATED 
WITH WS 108A-2 MARK II OPERATIONAL BASE FACILITY. Little 
(.~rthur D.) Inc., Cambri.dge, Mass. (Rept. C-1)2653.) (r1ay 
JU, 1 %!.J). 106 pp. 

DDC: AD 1.150048 

A review was ~ade of problems regarding toxicity, explosivity, and 
corrosivity of a missile tuel as they affect the design of a Silo 
Launch Test Facility and Silo LaPnch Operational Base. 
Recommendations are made concerning breathing apparatus, clothing, 
detection, water for fire fighting, degradation of propellant and 
use ot materials to minimize corrosivity. (Author abstract)## 

06781 

(?RESEqVATION OF AIR PURITY AND THE PRODUCTION OF POWER.) 
M1intien de la Purete de l'Air et Production j•Energie. 
Centre Interprofessionnel Technigue d'Etudes de la 
Pollution /\tmospfi.erigue, Paris, :ranee. (1967.) u pp. Fr. 
(RPpt. No. CI 306.) (C.I.T.E.P.A. Document No. 24.) 

Attec a joint meeting ot three German and three American 
experts on air pollution from large boilers and other sources, 
the problem of pollution was discussed with representatives of the 
Ministry of Labor and Social Affairs and the owners of large 
boilers in the State ot North Phine-Westphalia, in West 
Germany. The differences in approach, the climatic conditions, 
the size ot the country, and the type or regulatory authority were 
explored. Various controls were investigated such as the 
use ot high stacks, low-sultur tuels, sulrur dioxide removal, and 
electrostatic precipitators. There is a short discussion of smog 
tormation in California by photochemical action. In 
Germanv, federal law governs the regulation of air pollution. 
Also in Germany, federal law governs the regulation of air 
pollution. Also in Germany the regulations cover individual 
parts ot the installations, while in the United States the main 
consideration is the concentration of the pollutant in the 
ambient air producei by the installation. 
While in~estigations into the elimination of pollution 
continue, rEliance on high stacks is suggested.~# 

Oo7'l1 

AIR PULLOTION RY MOTOR VEHICLES. LA ?GLLUTION DE 
l'Air par les Vehicules Automobiles. Pcllut Atmos (Paris) 
Cl, (J2) UJ<J-H2, Dec. 1<Jbb. Fr. 
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A general review is presented of the air pollution caused 
by motor vehicles. The known facts and the current research on 
air pollution is presented on the basis of papers given before 
the Strasbour~ Conference in June of 1964. The various 
polluting agents are considered and the control measures which 
involve the fuels and the engines are described. Recent work 
carried out in both France and the United States is 
discussed with the differences between the motor 
traffic conditions taken into account. French legislation is 
discussed emphasizing the importance of ~roper engine 
maintenance in air pollution control. The results of proper 
carburetor adjustment during idling are a good example of a simple 
method of control. It is concluded that the eventual solution 
will not be easy. The necessity of preserving "green areas" as 
method ot air pollution control is brought out since these 
plots have a considerable absorbent role.## 

06967 

PPEV~NTION O~ AIR POLLUTION IN THE STATE OF NORTH RHINE-
WFSTPHALIA. Ministry ot Labour and Social Welfare, North 
Rhine-Westphalia, Germany)). (Report to the Congrss on the 
"Pr~vention ot Air Pollution", Duesseldort, Germany, Apr. 
':J-7, 196':>.) 71:lp. Translated from German. 

A survey ot the activities in North nhine-Hestphalia for the 
prevention of air pollution is reported and the results are 
sumlilariz<'d. Th<' report included: (1) history, legal basis, 
administrative organization, smocwarning network, and economic 
proble@s; (II) lleport ot the Factory Inspection Dept. 
(Enterprises subiect to approval and other enterprises and 
workino places); and (III) report of the state Institute for 
Air Pollution Control and Land Utilization (monitoring of air 
pollution, technigues for measuring immissions, relationship 
between emission and immission, technical steps tor the 
restricti0n ot emissions, and the effect of air pollution on soil, 
vegetation and animals.## 

0 /17tl 

Doyle. G. J. and N. A. '1enzetti 

TH~ FOFMATIO• OF AEROSOLS EY IRRADIATION OF DILUTE AUTO EXHAUST. 
J. Air Pollution Col'trol Assoc., 8 ( 1): 2J-J2, May 1951:l. 17 
refs. (Presented at the 132nd Nat. Meeting, Amer. Chem. 
Soc., New York, N.Y., Sept. 8-lJ, 19~7.) 

Laboratory examinations of diluted auto exhausts were used in the 
study as a method ot determining whether aerosols form as a 
consequence ot photochemical reactions ~hich are induced tc occur 
in this roed1um. The system used allowed investigation of the 
dependence ot aerosol tormation en the cornrosition of the dilute 
exhaust and the deterroination of some of the properties of the 
qenerateQ aerosol. The controlled variables were the 
concentrations of four types of exhaust (iale, acceleration, 
cr.,11se, and df>cleration), relative humidity, temperature during 
irradiation (27 plus or roinus 2C), and light intensity (near 
ultraviolet which is comparable to noon sunlight on a winter day). 
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The aerosols in the exhaust-air mixtures were studied by means of 
a counter photometer and a nuclei counter. Aerosol can be formed 
by irridiation ot dilute auto exhaust. Within the range of 
concentrations studied, aerosol tormation is favored by increasing 
the concentration of deceleration exhaust, and, to a lesser 
degree, by increasing the concentration of oxides of nitrogen. 
The aerosol so formed is in the submicron size region but is of 
sutticient concentration and size to reduce visibility appreciably 
and to increase the mass concentration of aerosol.## 

0122 j 

E. Fial<' and E. G. Zeschmann 

THE EXHAUST GAS PROBLEM OF MOTOR VEHICLES. (Part 1). Zurn 
Abgasproblem der Strassentahrzeuge. (Teil 1). Automobiltech. 
Z. (Stuttgart) 67(9), 30.<-8 (Sept. 1965). (Ger.) 

~he various pollutants in exhaust gases and their origins are 
reviewed. The effects of mixing ratios, lubricants, evaporation 
from tanks and possihilities for reducing the amounts of harmful 
emissions are discussed. Among other measures, fuel injection and 
catalytic afterburners are mentioned. The exploration of new 
forms of energy storage and conversion are discussed. Fuel cells, 
and primarv and secondary batteries are discussed. As a criterion 
kg/hp, is used. #11 

Ol2JO 

!'. Horn 

(A!R POLLUTING FUELS FPOM THE VIEW POINT OF HEALTH PROTECTION OF 
THE POPULATION IN RESIDENTIAL AREAS.) Luftverschmutzende 
~nergietrager unter dem Aspekt des Gesundheitsschutzes der 
eevolkerung in Wohngebieten. Z. Ges. Hyg. Grenzg. (Berlin) 
13 (1), 30-4 (Jan. 1%7). (Ger.) 

A survey of the carriers ot thermal energy specific for Germany, 
particularly considering solid tuels on the brown coal basis, is 
presented. A study was made of the effect of these household 
tuels on air pollution throughout Germany. Frequently, the 
maximum allowable concentrations ot pollutants, especially S02, 
are exceeded. The importance of ashes, sulfur compounds, nitric 
oxides, and benzopyrene as pollutants is emphasized. 
Epidemiological studies show the existence of correlations between 
high concentrations of air pollution and occurrence ot diseases of 
the upper respiratory tract. The possibility of changing to a 
distant heat supply by block heating stations or long-distance 
heating stations is discussed. The type of tuel is of 
considerable importance. Values tor maximum allowable 
concentration shouln be strictly adhered to by technical planners. 
(Author's summary, modified)## 

0 7451 

Scharf, P. B., 
L. Hody 
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B. B. Goshgarian, H. M. Nelson, and G. 
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THE MEASUREMENT OF THE EXHAUST COMPOSITIO~ OF SELECTED HELICOPTER 
ARMAMENT. Air Force Rocket Propulsion Lab., Edwards 
AFB, Calif. and Army Aeroreed. Res. Unit, Fort Rucker, 
Alil.., Proj. No. JAO l560 111 819, Task No. 051, llept. No. 
11vgp1-TR-67-lOJ ;i.nd USAARU-67-10, 46p., June 1967. 4 refs. 

A study of the exhaust composition of rapid fire machine guns and 
rockets has been conducted. Methods of analysis were evaluated 
and exhaust compositions tor the 50 cal and 7.62mm machine gun and 
the 2. 7'>" rocket were determined. A rapid scan infrared 
spectrophotometer was used for immediate examination of 
effluenc gases in order to detect reactive species. The exhaust 
gases were analyzed at concentrations as high as 1000 times those 
present in helicopters to minimize the chance of missing any 
significant toxic product. A qualitative and quantitative 
analysis of gas phase and aerosol components is aiven. It may 
well be that the proportion of carbon monoxide in the exhaust is 
so high that permissible exposure times can be seler,ted on the 
basis ot its concentration ;i.lone while still limiting exposures to 
all other toxic materials to sate leevls. However, significant 
amounts ot nitrogen dioxide, ammonia, carbonyl sulfide, hydrogen 
cyanide, lead and copper were found.## 

J. G. Terrill, Jr., :8. D. Har1<1ard, I. P. Leggett, Jr. 

ENVIRONMENTAL ASPECTS OF NUCLEAP AND CONVENTIONAL POWER PLANTS. 
Ind. MPd. Surg., 3f- (6) :412-41'1, June 1':167. 24 refs. 
(Presented at the '>th Inter-American Conterence on 
Toxicology and Occupational Medicine, r.iami, Fla., Aug. 1-4, 
1'166.) 

Inherent difficulties in cc~raring the health risks of 
conventional and nuclear power plants are pointed out, and 
currently availahle data are presented. Eftorts of the 
Public Health Service to establish the relative health risks of 
the power sources are indicated. There is a lack of accepted 
standards tor the permissible concentrations of nonradioactive 
elements in the environment and also a limited amount of data 
on the exact composition of the atmospheric radioactive releases 
tram operating nuclear plants. In the year 2000, the U.S. 
power-generating capacity is exrected to increase from the 
present 11 x 10 to the 1'>th powerBTU/yr to 7C x 10 to the 15th 
power BTU/yr with the proportion of this capacity provided 
by nuclear power increasing trom 1% in 1':166 to 433 in 2000. The 
production ot oxides ot sultur produced by a 1000 MWi power 
station when fired by coal, oil, or gas is given showing emission 
rates in million 1b. per year ot: 306 tor coal; 11& for oil; and 
0.027 tor gas. The generation ct electricity in the U.S. is 
responsible tor 15.6 ~illion tons of atrnos~heric poll~tants per 
year. TherE are some radioactive materials such as 1.1 
ppm of 238U and 2.0 ppm ot 232Th in coal. The only case 
in which a nuclear plant might be close to requiring as much 
dilution air as a tossil fuel plant to meet the required conditions 
would be to prevent the contamination of milk by radioactive 
iodine. The Public Health Service flans to conduct a study 
of two oil-tired pla~ts and two nuclear plants at the same 
site to evaluate tr.e environmental release and effects tram both 
types ot plants with identical meteorological, hydrological, 
population, and topographic features.## 
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Nebel, G. J. "Ind M. w. Jackson 

SOME fACTO?S AVf~CTING THf CONCENTRATION OF OXIDES OF NITROGEN IN 
EXHAUST GASES F?OM SPARK IGNITION EKGINES. J. Air Pollution 
Control Assoc., t!(3):.!13-l19, Nov. 1'J58. 7 refs. {Presented 
at the Symposium on Air Pollution, 132ncl Meeting, American 
Chemical Soci<:>ty, Kew York, >;.v., Sert. 9-13, 1957.) 

The independer.t ettects of air-fuel ratio, SFark timing, manifold 
air pressure, engine speed, and comrression ratio on the 
concentration of oxides ot nitrogen in exhaust gases were 
investigated. Air-tuel ratio was found to be the most important 
variable. Maximum concentrations of oxides of nitrogen were 
tormed vhen the air-tuel ratio was one to three ratios leaner than 
stoichiometric. The lowest concentrations, often only-13 of the 
maximum values, were found at the richest air-fuel ratios tested. 
Advanced spark timing, hiaher manifold air ~ressures, and higher 
compression ratios favored the tcrmation of oxides of nitrogen. 
The importance of these variables depended greatly, however, on 
air-tuel r'ltio. T~ey had considerable eftect under lean rnixutre 
conditions and little or no effect under rich mixutre conditions. 
The effect of enqine speed was peculiar in that with rich 
mixtures, increasing speed tavored the formation of oxides of 
nitrogen, whereas with lean mixtures, the opposite trend was found. 
Engine speed is considered the lPast important ot the five 
variables investigated. The effect ot air-fuel ratio on the 
concentration of oxides of nitrogen is attributed to changes in 
oxygen concentration and, to a lesser extent, combustion 
temperature. The effects ot spark timing, manifold air pressure, 
and compression ratio are believed to be due to thPir effects on 
combustion temperature. The eftect cf engine speed may involve 
the reaction time. Two possible methods to reduce the emission of 
oxides ot nitroaen tram autcmobilPs are pointed out. These 
involve moditications of carburetion or spark timing.## 

075b1 

Kaiser, E. P., 
McCabe 

J. flalitsky, r.. F. Jacobs, and L. c. 

PERFORl1ANCE OF A FLUE-FFD INCINEPATOR. J. Air Pollution 
Control .~ssoc., '! (2) :t!':l-91, Aug. 1959. 7 rets. (Presented at 
the 51st Annual Meeting, Air Pollution Control Assoc., 
Philadelphia, Pa., l".ay 2':l-ll:!, 19SR.) 

A limited survey of representative modes of operation and results 
ot one tlue-ted incinerator is reported. The t2sts were conducted 
to serve as a basis for comFarison with truture tests on identical 
incinerators with modifications to imFrove combustion and reduce 
air pollutioP. The incinerated refase from a 128-apart~ent 

building was approximately 430 lb. a day. The flue-fed 
incinerator reduced the apartment refuse to about 371 of its 
.original weiqht and to about 103 of its original volume. The bulk 
density of the refuse averaged 4.1 lb/cu ft. in the incinerator. 
The residue had a bulk density ot 15.4 lb/cu ft. in the ash cans. 
The residue averaged 64j', met.al and glass, 123 ash, 163 
combustible, and 83 moisture, excluding suench water. The air 
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normally supplied to the furnace was 10 to 20 times the theoretical 
air necessary tor complete combustion. The high excess air 
reduced the turnace temperatures and undoubtedly affected 
adversely the combustion ot volatile matter and emission of fly 
ash. The intiltration air entering the flue through vents on the 
service doors and cracks averaged 353 more than entered the 
turnace. Sealins the vents reduced the infiltration air to the 
tlue to 453 of the turnace air during the period of fast burning. 
The peak furnace temperatures varied from 970 to 1200 deg F. 
The emissions ot particulate matter to the atmosphere via the flue 
gases ranged from 0.85 to 1.553 of the refuse weight. The weights 
ot particulate matter ranged from 2.5 to 4.7 lb/1000 lb of 
furnace gas corrected to 123 co2. The emission of eight 
noxious gases totaled 0.9 to 3.0 lb/100 lb refuse. The presence 
of additional unburned hydrocarbons in the flue gases was confirmed 
by mass-spectrometer tests. The average odor concentrations 
ranged from 2.5 to 100 ASTM odor units. The incinerator had 
inherent features ot design and operation that caused high 
emissions of particulate matter and unburned organic compounds. 
The charging ot refuse during burning could contribute to the 
discharge ot particulate matter. suggested modifications to the 
conventional incinerator include control of the furnace air supply, 
better mixing of air and volatile products from the burning refuse 
in a zone ot high temperature, new furnace designs to eliminate 
the necessity for hooking and raking the refuse and residue, and 
residue removal with minimum air flow.## 

07593 

Panel on Electrically Powered Vehicles 

THE AUTOMOBILE AND AIR POLLUTION: A PROGRAM FOR PFOGF!SS. 
Los Angeles county Air Pollution Control District, Calif., 
51p., Oct. 1967. 

GPO: 0-27 H'- 482 

Air pollution problems from the viewpoint of automotive 
transportation were studied in general and all possible 
alternatives to the current gasoline engine were investigated by 
the Panel on Electrically Powered Vehicles. The Panel made 
sixteen recommendations tor the Federal Government with respect 
to its role concerning air pollution resulting from ~utomotive 
emissions. Technology and the control of automotive air 
pollution and the role of industry are also discussed.#~ 

075%L 

Styles, H. E., J. Verbos, and J. Lawther 

PUBLIC HEALTH ASPECTS OF AIF POLLUTION FROM DIESEL VEHICLES. 
Preprint, London Transport, England; Transport 
Adm1nistrat1on, Frussels, Belgium and Medical Research 
Council Air Pollution Research Unit, London, England, 
(46p.), 1%6. 8 refs. (Paper No. WHO/AP/67.28.) 

An indication of the nature of air pollutants which may result 
from the combustion of fuel, an explanation of the differences 
between petrol and diesel engines which give rise to the emission 
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of exhaust rroducts having different characteristics, and a 
comparison between the two types of engines in respect of their 
propensity to cduse pollution of the atmosphere is presented. 
Evidence derived from medical investigations concerninq possible 
healtn ha~ards arisinq from motor vehicle exhausts is reviewed. 
An indication is then given as to means whereby satisfactory 
operation ot diesel enqined vehicles may be achieved without 
production of objectionably smoky exhausts. There follows a 
description of the leqislative procedure which one country 
(Belq1um) has introduced in the interests of ensuring that 
vehicles are so operated as to ensure that they emit no unduly 
offensive exhaust products and, as an appendix, an outline is 
provided of measures taken by London Transport to prevent air 
pollution by diesel-engined pijblic service vehicles. The tact 
that maladjustment or incorrect operation of a diesel engine ~lmost 
inevitably leads to the producticn of an ObJectionably smoky 
exhaust has given rise to prejudice against the use ot such engines 
in road vehicles and an ill-informed impression that the exhaust 
which they emit causes more serious atmospheric pollution than does 
the exhaust trom oetrol e~gines.## 

0 76 'JO 

AN EASILY CONTROLLABLE AIR POLLUTTON SOURCE: NAP~TPA 

ENGI~ES. ((Una fonte r!i inguinamento atmosferico che e 
relativamenta tacile controllare: i motori a nafta.)) Text in 
Italian. Ann. Sanita Putiblica (?ome), ~8 (2): J67-375, March-April 
1%7. Y refs. 

The exhaust trom diesel engines (naphtha engines) in contrast to 
that from gasoline engines is not usually an important source of 
air rollution. When in good condition and operated properly it 
<c>mits less toxic gases (CO a nr! hydrocarbons) than a srark ignition 
engine. Atmosph0ric pollut_ioll from diesel engines depends to a 
laroe c>xtent upon the driver as well as on the mechanical condition 
ot the vehicle. Dublic education is needed and punitive action 
against offenders. Switzerland has established norms to prevent 
vehicular air pollution: rap1r! acceleration and deceleration must 
be avoided, overloading is torbidden, the vehicle> must be 
treguently checker! and kept in excellent working condition. Black 
exhaust tumes guickly identity an offendin~ vehicle. Maximum 
permissible opacity for the exhaust fumes can be established by the 
use of opacimeters. The ideal opacimeter should be ~uggedly made 
to withstand all road conditions and the 700 deg. c temperatures of 
the gases emitted, it should be easily installed and easily read on 
either a stationary vehicle or a moving one. The most treguently 
used types (Hartridge, UTAC, Posch) and the advantages and 
disadvantages of each ilre discuss<0d. Permissible v1iues (Hartridge) 
are qiven for r!ifterent types of vehicles. A schematic drawing is 
given ot the Bosch opacimeter. 

0 Hl44 

H. Wong-Woo, ar.d M. G. Mason 

A STATUS RFPOFT ON MOTOR VEHICLE POLLUTION IN CALIFORNIA. J. 
Air Pollution Control Assoc., 17(7) :4JS-4JtJ, J11 ly 1967. 
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The accomplishments to date indicates ·problems that exist, and the 
outlook tor control are reviewed by analyzing emissions trends in 
four urban areas in the state. To illustrate the effect of the 
current anticipated control efforts in California, six charts 
are presented showing the emission estimates in four areas from 
1Y40 to 1YBO. A review of all the factors involved indicates that 
there is no simple and inexpensive solution tp the complex 
problem of motor vehicle created air pollution. The problem has 
many aspects. It is legal, political, social, economical, and 
technological. The final solution must incorporate considerations 
tor all these aspects. The motor vehicle ccntrol program in 
California has reduced emissions of hydrocarbons and carbon 
monoxide into the atmosphere. In spite of the increasing number 
ot vehicles there has been a reversal in emission trends for the 
first time. It the goal of prewar air quality is to be 
achieved, there must be a high degree of emission control. 
Consequently, the proaram requires that effective systems be 
available, and that virtually nc cars be exempt. Lack of 
efficiency control of some emissions, large numbers of cars 
uncontrolled, and deterioration in efficiency of control systems 
will lead to air quality poor~r than that desired. Under the 
present program, which is oriented toward the installation of 
control systems on new cars, the reduction of contaminants 
emanating from motor vehicles will be gradual. In order to 
accomplish a rapid improvement, within a tew years, exhaust 
emissions trom all cars (new and used) must be controlled.## 

01875 

T. E. Kreichelt, D. A. Kemnitz, S. T. Cuffe 

ATMOSPHERIC EMISSIONS FRO~ THE ~ANUFACTURE OF ?ORTLAND CE~ENT. 

Public Health Service, Cincinnati, Ohio, National 
Center for Air Pollution Control, PHS-Pub-Y99-AP-17, 
47p., 1Yo I. 2Y refs. 

(;PO: HOJ-7BY-2 

tntormation is presented on actual and potential atmospheric 
emissions resulting frcm the manutacture of cement. Raw 
materials, process eguipment, and production processes are 
described, as well as the location ot plants, and process trends. 
Emission and related operating data are presented, along with 
methods normally employed to limit or control emissions from the 
dry, semi-dry, ana wet processes. The main source of emissions 
in the cement industry is the kiln operation. Dust 
generated in the dry-process kiln may vary trom 1 to 25 percent 
expressed in terms ot finished cement; from the wet process, 1 to 
J] percent. Sultur dioxide emissions from the kiln gases combine 
with the alkalies as condensed sulfates. In the wet process, an 
odor problem may arise trom heating certain types of raw material 
such as marine shellls, marl, clay, or shale. Another important 
source ot dust emissions in the cement industry is the dryer 
normally used in dry process plants. Dust can be adequately 
arrested in the cement industry by proper plant layout and 
proper selection ot high-etticiency multicyclones, 
electrostatic precipitators, or fabric filters. Electrostatic 
precipitators or fiher-glass fabric filters that have 
been properly designed, installed, operated, and maintained 
will adeguately collect the dust from the hot kiln gases. In many 
plant designs, multicyclones precede the precipitator or fabric 
tilter. Precipitators or low-temperature fabric filters 
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alonP may he adequate on other unit operations such as handling, 
crus~ing, grinding, dryino, and packaging. Dust emissions as low 
as v.IJJ to O.ll') qrains per sta;idard cubic foot have b<>en obtained 
1n rt'owly desinn.-.d, well controlled flan ts.## 

U 1'! 2 ':o 

P.-"ighton, J. 

T~E SPECIAL INDUSTRIAL P~OCEss~s. 
(London) t!7(4) :21'.i-21tJ, July-Aug. 

Roy. 
1Yb7. 

Soc. Health J. 
2 refs. (London) 

~he alr pollution prohl<>ms of a group ot industries which 
produce: sulturic acid, nitric acid, petroleum and petrochemicals, 
iron and steel, copper, aluminum, gas, ceramics and electric power 
are reviewed. The basic technical approach is to avoid the 
tormat1on ot the em1ssion by design of the process, then tc 
rpquire tho treatment o: any unavoidable emission, and finally to 
reouire adequate dispersal ot any residual amount which has to be 
discharged. Th~ legislation is designed to compromise between 
safeguarding of publ~c health and amenities and providing for a 
realistic acc<·ptance with adequatP control of s;iecial orocesses. 
Although the loss ot oases in the manutacture of s~lfuric acid is 
limited to 2~ of thP ~ulfur burnPd, the loss from a contact acid 
plant with a 500-ton-per-day capacity may be considerable so that 
chimney heinhts as high as 450 ft may be req~ired. Acid mist from 
contact plants burninq sulfur is a special problem as it is 
ditticult to control and its occurrence is unpredictable. There 
are two nitric acid plants in Britain equipped with catalytic 
tail-gas rPduction units which should solve the problem of 
brown nitrous tume emission to the air. The use of special 
tlar,os is required to control H2S and mercaptans Pmitted by oil 
retinPries. In the steel industry the development of the 
Fuel-Oxygen-ScraF process is regarded as an alternative to the 
electric arc furnace. Tt is claimtd thdt melting and 
refining can be carried out without exceeding a fume level of 
U.OS grains per cu ft.I# 

07Y4 'J 

A. Far ker 

REDUCTION AND PPOBLS~S O? AIR POLLUTIOK IN GRCAT FFITAIN 1938 
TO 1Yl6. Poy Soc. Health J. (LO!'don). 87 (4) :.'04-20Y, 
July-A11c. 1Yfi7. 

Air pollution from the use ot fuels is discussed. 19Jd was 
chosen as the beginning date because the 19J9-194') war caused a 
coal shortage. The smoq of 19~2, which killed 4,000 people in 
Greater London, stirrPi public opinion. The Clean Air Act of 
1Y~h which resulted produced a marked red~ction in smoke emission 
and ~n improvement io the tuel use etticiency. In spite 
ot th 0 decrease in t~e use of coal by railways, collieries, 
industrial precesses, and dom?stic hedting, tcere has been 
an overall increase sine~ 191~. This incre1se is largely due to 
incredscd consumption by electrical powerpldnts. The total smoke 
production is down, hut 502 produced by power-generating plants 
has increased fiv>"-told sine•? 1YJH r<·sultin•J in an increased S02 
total in spite ot reductions in other ar~ds. ThPre is no section 
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in the Clean Air Act of 1956 for S02 control except one for 
chimney heights. The chief British complaint about 
transportation is the unnecessary black smoke from diesels. It 
is estimated that by 1976 the amount of smoke emitted will be 
reduced; S02 will not be any greater; and •co and hydrocarbons 
from exhaust gases will be the same for the country as a whole. 
In the cities, the situation is such that the traffic could 
hardly be any worse, so ~hat with main roads bypassing the center 
ot towns, and more efficient engines, there may be an improvement 
on the busiest streets.## 

08099 

Frey, J. W. and M. Corn 

PHYSICAL AND CHEMICAL CHARACTERISTICS OF PARTICULATES IN A DIESEL 
EYHAUST. Alll. Ind. Hyg. Assoc. J., 28(5):468-108, Sept. 
Oct. 1958. 27 refs. (Presented at the Aerosol Technology 
Session, American Industrial Hygiene Association Annual 
Meeting, Chicago, Ill., May 4, 1967.) 

The particulate phase of emissions from a single cylinder, four 
cycle diesel engine was sampled tour inches from the exhaust 
valve by a variety of methods, including oscillating thermal 
precipitator and membrane tilter. The engine was operated and 
studied at three conditions: idle speed, no load, moderate 
temperature; intermediate speed, no load, high temperature; and 
halt load, resultant speed and temperature. The particulates were 
studied to determine their particle size distribution, specific 
surtace, chemical composition, and acidity. Results are expressed 
in terms ot emission per cubic centimeter of fuel and per cubic 
meter of exhaust. Representative results are particles in the 
size range 10 to 500 lllicrons projected are diameter and emission 
concentrations ot 50 mg/cu m, 10 to the 7th power particles/cc, 
and 2 square meters of particle surface area per cubic meter of 
exhaust. Experimer.tal methods and rEsults are discussed in 
detail. (Aut~ors' abstract)I# 

081 r,~ 

Nedogibchenko, M. K. 

PRESENT DAY CONDITIONS OF ATMOSPHERIC AIR POLLUTION BY 
AUTOMOBILE EXHAUST GASES IN CITIES AND PROBLEMS OF ITS 
CONTROL. In: Survey of u.s.s.R. Literature on Air 
Pollution and Related Occupational Diseases. Translated from 
Russian by B. s. Levine. National Bureau of Standards, 
Washington, D. C., Inst. for Applied Tech., Vol. 3, p. 
195-199, May 1960. 

c~STI: TT 60-21475 

Air ouality measurements in Russian cities indicated that carbon 
monoxide was the most important automotive exhaust pollutant. In 
Moscow, maximum concentrations ot carbon monoxide reached 100 
200 mg/cu m; in Leningrad 145 to 164 mg/cu m; in Saratov 20 to 60 
mg/cu m; In Perm 40 to 60 mg/cu m, and in Ivanova 18 to 88 
mg/cu m. In Sv~rdlovsk the lead content in the exhaust gases 
ranged between 0.06Y to 3.70 mg/cum, depending upon the made of 
the motor vehicle. Investigations in 7oscow in connection with 
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the utilization of ethylated gasoline by the passenger auto 
transport rPvealed only tram 0.001 to O.OOJ mg/cu m of lead in the 
street air. Investigations disclosed in auto transport exhaust 
gases the presence at a polycyclic hydrocarbon, 3, U-benzpyrene, 
generatPd at the rate at 0. 15 mg/llCin. According to most recent 
reports auto transport exhaust gases were polluting atmospheric air 
also with nitrogen oxides; the more incomflete was the gas 
combustion the oreater was the quantity at formed carbon monoxide 
and less at nitrooen oxides were emitted into the air; vice versa, 
the more complete,the gas combustion the less CO was formed and 
the more nitrogen oxides were discharged into the air. Next in 
importance to air pollution with carbon monoxide is air pollution 
with soot discharged in laroe quantities with automobile exhaust 
oases. The cause ot this type of atmospheric air pollution lies 
in the unsatisfactory technical construction and mechanical and 
tunctional adjustment at the engines. The reduction of city air 
pollution caused by auto-transport exhaust gases should be 
carried out alone the tallowing basic lines: Improvement in the 
design at automobile motors and carburetors with a view to 
incrPasing degree at combustion and ot gasoline utilization. 
Development at methods to render harmless exhaust gases emitted 
by ante-transport Pngines, preterat:ly by oxidizing them to smaller 
non-harmtul or less harmful molecules.~# 

08J7h 

Fiero, George W. 

SOLVl'NTS, SMOI' ANT' FULE 66. J. Am. Soc. Lub;::ication i::nor. I 

2J(11) :4UH-4S8, Nov. 1967. 29 refs. (Presented at the-22nd ASLE 
Annual Meetir.c, Toronto, Canada, May 1-4, 1967.) 

Solvents and cleaners evaporate into the air and some of them may 
hecome pollutants. Their quantity, however, is relatively small 
and their photochemical reactivity is relatively low. Since, 
however, certain solvents when tested in smog chambers at 
relatively hihg concentration (4ppm) do produce eye irritating 
products, their use is restricted in Los Angeles by ~ule 66 and in 
the San Francisco Pay area by Regulation J. These are discussed in 
detail. The topographical and meteorological characteristics of 
thesP locations are unique. Therefore, such restrictions stould 
not he imposed in other localities until a thorough study is made 
to determine the extent, if any, which solvents may contcibute to 
smog. 

08377 

Parker, Charles H. 

PLASTICS AND AIR POLLUTION. Soc. Plastics Engr. J. I 23 (12) :26-30, 
Dec. 1961. 2U refs. 

General information is given on the air pollution cycle and common 
types of air pollutants and their sourc~s. Photochemical pollut
ants are of most interest in synthetic re3in and polymer technolo
gy. A recent survey showed that in the Lys Angeles District, 
'JSO tons per day at organic materials ~ere emitted from organic sol 
vent usaqe as at Jan. 19b'J. Plastics, rubber, adhesives, and put
ty contributed 45 tons per day. In their resp~ctive forms of plas
tic, coating binder, or related products, synthetic resins or ~oly-
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mers are created from building blocks s.;temrr.ing from fundamental pro 
ducts such as petroleum, natural gas, coal, fixed nitrogen, oxides 
ot carbon, and others. At each stage ot conversion, from the 
fundamental products to a resinous consumer product and its 
disposal, there are air pollution problems to solve which involve 
research expenditure. Information is also given on factors to 
consider when evaluating the presence of a potential air pollution 
hazard resulting from the manufacture or use of synthetic resins, 
polymers, or elastomers. The main points are given of Senator 
Muskie1s hill (S.780) on air pollution. It is poined out that most 
states have some form ot air pollution legislation either penning 
or in eftect. Factors are given which must be considered when 
estimating the costs oa applying air pollution ontrol techniques. 
These include the recovery of useful materials and tax benefits. 

Hottman, Heinz 

EXHAUST GAS PFOBLEMS WITH GASOLINE AND DIESEL ENGINES. II. 
DIESEL ENGINES. ((Abgasprobleme bei Otto- und Dieselmotoren. 
II. Dieselmotoren.)) Text in German. Frdoel Koh le 
(Ha.mburg), 20(9):E44-6ll8, Sept. 1'167. 

The various pollutants present in the smoke produced by diesel 
engines were measured and discussed. The results, illustrated in 
tables and graphs, show that CO emission is only 1/10 that 
allowed tor gasoline engines and is therefore ot minor importance. 
Aldehydes with their characteristic irritating odor are also 
produced in small quantities and are considered annoying, but 
medically unimportant. The nitrogen oxides, ~o and N02, are 
produced in sutficiently large guantities to cause lack ot oxygen 
in the blood, and inflammation ot the respiratory tract. The 
antechamber motor produces tewer nitrogen oxides than the direct 
injection motor. Amount of S02 produced is negligible. 
J,ll-Eenzopyrene is emitted in significant guantities when an 
enqine emits a larqe quantity of smoke and then only if the motor 
is run under high pressure. As a c~ntrol measure a reduction in 
smoke quantity is recommended. The smoke characteristics can 
also be greatly influenced by the design ct the combustion chamber 
and proper maintenance of the engines.## 

08fd3 

Cleary, Graham J. 

AIB POLLUTION AND THE AUTOMOBILE. Clean Air (J. Clean Air 
Soc. Australia New Zealand) 1(1):7-9,11, June 1967. 18 refs. 

The magnitude and nature of the emissions trom automobile engines 
a re examined. Most of th'e pollution is discharged thr:ough the tail 
pipe (about 60 percent on a total hydrocarbon basis), but crankcase 
emissions {30 percent) are also appreciable. The r:emaining ten per 
cent is made up of evaporation losses from the fuel tank and from 
the carburettor after the engine has stopped. Eye irritation, 
plant damage and cracking ot typre rubber have been found in 
communities heavily polluted by automobile exhaust products. 
Control measures to minimize pollution are considered. These 
involve bur:ning the exha~st gases from the tail pipe by means of 
either: thermal or catalytic afterburners, and recycling the vent 
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qases fro~ the crankcase to either the air 
carburettor. Statistics about the current 
and the anticipated future growth rate are 
esti"1ate is ~.ade of the future d 03te (199!:') 

manifold or the 
car population in Sydney 
presented, and an 
when the volume of 

exhaust products in Sydney will be the same as that in Los Angeles 
in 1Y42, when conditions ot smog were tirst e~perienced. (Author#s 
abstract) 

u 81:l0) 

Hoffmann, :1. 

TH~ COM 0 0SITION OF EXHAUST GASES FFO~ DIESEL MOTOFS. ((Die 
Zusammensetzung der Ausputfgase bei Dieselmotoren.)) Text in 
f;oerman. Z. Priieventivmed. Vol. 11, p. 104-121, March-~_pril 

1%fl. 

The smoke emission ot different types of diesel motors was 
determined and the results presented in a series of graphs. Under 
tull load little difference in s~oke emission was observed between 
chambered engines and direct injection engines, while the latter 
were superior undep partial load. The various factors in engine 
development which influence smoke emissions are discussed. The 
carbon monoxide, aldehyde, and nitrogen oxide content of the 
exhaust gas was determined and it was found that the CO content 
is ot no concern in diesel motors, since the concentration is not 
over 0.1-U.1'> Vol.:t and in m'lny cases below U.05 Vol.3. The 
same is true for aldehydes whose odorous annoyance has a 
psychological b~t not medical effect at the emitted concentrations. 
The nitrogen oxide content was found to be higher with direct 
fuel injection engines. The amount of 3,4-benzopyrene emission is 
influenced by the tuel composition and the combustion system and is 
only of concern if the motor is operated under high mean pressure, 
when as much as 0.5 gamma benzopyrene in 500 liters of exhaust gas 
was tound at 1:Z00-1SOO U/min. under 3/4 load. It is concluded 
that by proper construction and development and par~icularly by 
proper care ot the engine, the smoke from modern diesel engines 
can be reduced to an unobjectionable amount.## 

OYO 23 

Epstein, George and Edward f. Westlake, Jr. 

MATERIALS FOR SPACE CABINS: THB FIRE HAZARD AND ATM8SPHEFE 
CONTAMINANT CONTROL PROBLEMS. AProspace Corp., Pl 
Segundo, Calit., Materials Science Lab., Contract 
FU4hY5-b1-C-01~~. TR-Ol':J8(J2S0-2U)-8, SAMSO-TR-67-76, 27 p., 
Oct. 1Yf:>1. J refs. 

CFSTI: AD S6J418 

The tlammability and a~mospheric contaminant hazards associated 
with the use of plastics and other nonmetallic materials in manned 
spacecratt cabins are discussed. Outgassing characteristics and 
mechanisms ot typical materials are described. Flammability and 
combustion rates are discussed as highly important materials 
selection factocs. An approach is presented for minimizing the 
hazards through judicious selection and batch control of cabin 
materials. (Authors' abstract, modified)~# 
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0902f> 

Burckle, J. o., J. A. Dorsey, and E. T. Riley 

THE EFFECTS OF THE OPERATING VARIABLES AND REFUSE TYPES ON THE 
EMISSIONS FRO~ A PILOT SCALE TRENCH INCINERATOR. Preprint, 
Public Health Service, Cincinnati, Ohio, National Center 
for Air Pollution Control, ( (28)) p., 1968. 19 refs. 
(Presented at the National Incinerator Conference, New York, 
N. Y., May 5- 8, 196 8.) 

This work defines the air pollutant emissions from a Trench 
Incinerator burning three types of refuse material: low ash, 
moderately high heat content materials characterized by cord wood; 
high ash, high heat content material characterized by rubber tires; 
high ash, low heat content material characterized by municipal 
refuse. Use of a trench incinerator for the disposal of the high 
ash content materials studied generated particulate emissions 
which, in all cases, exceeded 1 grain per standard cubic foot at 12 
per cent carbon dioxide and is therefore not recommended. For 
disposal at low ash, high heat content materials, the data indicate 
that, except tor nitrogen oxides, emission levels from the trench 
incinerator may be acceptable if rigia operating controls are 
predetermined for the specitic refuse material. (Author's 
abstract)## 

09175 

M. w. First, P. Zilles, J. Walkley 

DISPOSAL OF LOW LEVEL RADIOACTIVE WASTE IN COMMERCIAL 
INCINERATORS. In: Proc. Ninth AEC Air Cleaning 
Conference, Boston, !'lass., Sept. 13-16, 1966. James M 
Morgan, Jr. and !'lelvin w. First (eds.), Washington, D. c., 
Atomic Energy Commission, Vol. 1, Jan. 1967, p. 570-585. 
7 refs. 

C!'STI: CONF 660904 

A comparison was made of the performance of a crematory-type 
incinerator and a combination steam-toiler incinerator in the 
combustion at difticult laboratory and hospital wastes such 
as animals and cage litter. Because of excessive stack 
emissions of smoke, fly ash, and malodorous gases and vapors, 
the crematory-type proved unsatisfactory. Under the most 
favorable operating conditions for avoidance of air pollution 
and tor production of a good quality residue, burning capacity was 
only 2 to 3 lbs/sq ft/hr. Higher burning rates produced severe 
nuisances. The mechanized steam-boiler incinerator, on the 
other. hand, ~rovided a sanitary method for handling and 
burning such wastes in an efficier.t and rapid manner. A 
cyclone dust collector proved superfluous tor use with gas or oil 
tuels and it was found that it could be eliminated without 
decreasing the overall collection efficiency of an 
electrostatic precipitator which served as a final cleaning 
stage. (Au 

09216 
Hess, w. 

SURVEY O!' AIR ANALYSES IN THE CITY OF ZURICH IN 1961-9165. 
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((U~?r~icht uber rtie Luftuntersuchungen in der Stadt Zurich van 
1Yh1 vis 1~6'>.)) Text in GPr'.'lil.n. Z. Pr:aeventivmed., 11(2):144-156, 
Marc~ -April, 1Yb6. ~ re+s. 

Fxtensivr measurerrEnts of CO and N02 levels were ruade dur~ng 1961 
1Y6~ at s~v0ral intersections and a tunnel in Zurich. COHb levels 
in the blood ot traft1c policemen were also measured and plotted 
aoainst time; wind velocity and the number of vehicles passing the 
measurinn points were coted. A check ot diesel trucks showed that 
15-20 percept haJ an excessive soot content in the exhaust gases. 
The ~02 level was strongly dep~ndent on atmospheric humidity. 

Newhi!ll, il. K. 0tncl. F. s. Starkman 

DIPECT SPECTRVSCOP!C DPTPPMINATIC~ OF NITRIC OXIDE IN PPCIPROCAT-
IN~ PNGINE CYJINDFRS. Preprint, Society of Automotive Engi-
neers, 1tlp., 1<J67. 35 rRts. (Presented at the AutoIDotive Engi
neering Congress, Detroit, Mich., Jan. 9-1J, 1967, Paper 
670122). 

A theoretical and experimental investigation was carried out to 
deterIDine the mechanism whereoy nitric oxide is formed, conserved, 
and exhausted rrorr the reciprocating en~ine combustion chamber. 
The equinment utilized a magnesiul!l oxide window to transmit the 
in~rarei radia~1on trom the combustion chaillber; a monochrometer to 
disperse the radiation, and a cryogenically cooled se~iconductor to 
sens~ and indicate the nitric oxide produced radiation. The 
results contirrred thP theoretical prediction based on chemical 
kinetics that nitric oxide, once formed in approximately 
equilihrium quantities i~ the ccl!lbustion process will thereafter 
not disappei!r because the engine expansion takes place ~ore rapidly 
than the kinetic proc0sses cap accommodate. The theory and 
me~surements allow more rational explanations tor the well 
documented intluences which mixture strength, spark timing, 
cowrressinn ratjo, and engine speed exert on oxides of nitrogen 
conc0ntration in engine exhaust. (Authors abstract) 

T. A. Huls, !!. A. Nic-kol 

INFLUENCE OF FNGINP UAPIABL~S OH EXHAUST OXIDES OF NITROGEN 
CONCENTRATIONS FROM A MULTI-CYLINrER ENGINE. Preprint, 
Society ot Automotive Engineers, 12., 1967. 12 refs. 
(Presented at the Mid-Year ~ePtino ot the Society of 
A1Jto'.llotiv<:> Fngincers, Chicago, Ill., May l'J-19, 1967. 
Pcip<T fo/04lJL.) 

The influence of engine variables on the concentration of 
oxides ot nitrogen present in the exhaust ot a 
rnulticylinder engine was studif'd. The concentrations of nitric 
oxide (NO) wc->re measured with either a mass spectrometer or 
a non-dispersive infrared analyzer. The CO 
concentration was low for rich operation (deticicnt in oxygen) 
an•1 1.ncre<lSPd with air-tuel ra•.io to a peak value at ratios 
sliqntlv leaner than stoichiometric proporti~ns. A turther 
increase in air-fuel ratio resulted in reduced NO concentrations. 
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Advanced spark timing, decreased maniU>lc vacuum, increased 
coolant temperature and combustion chamber deposit buildup were 
also found to increase exhaust NO concentration. These 
results support either directly or indirectly the hypothesis 
that exhaust NO concentration is primarily a result of the 
peak combustion gas te~perature and the available oxygen. The 
NO concentration of the exhaust from an individual cylinder 
is a function of the air-tuel ratio of the charge that the 
individual cylinder receives. since the NO concentration as 
a function of air-fuel ratio is highly non-linear, it was 
concluded that the NO concentration of the conglomerate 
exhaust is a function ot distribution as well as overall air-fuel 
ratio. The NO concentration of the gases expelled from an 
engine cylinder varies with time. The last portion to be expelled 
is, at least under some operating conditions, lower in NO 
concentration than the average ot the well mixed exhaust gas 
tram that cylinder. These results can he explained by flame 
quenching resulting from the relatively cold combustion chamber 
walls. (Authors• Abstract)## 

09341 

Oberdorter, P. E. 

THE DETERMINATION OF ALDEHYDES IN AUTOMOBILE EXHAUST GAS. 
Preprint, Society ot Automotive :<:ngineers, 10p., 1967. 14 
refs. (Presented at the Automotive Engineering Congress, 
Detroit, Mich., Jan. 9-13, 1967, Paper 6701:.!::l.) 

A method tor the sampling and determination of exhaust 
aldehydes and ketones is described. The procedure consists of 
absorbing and converting these compounds to the solid 2,4 
di-nitrophenylhydrazone derivatives. Results are reported as 
total aldehydes and/or the derivatives separated into individual, 
identitiable components by chromatographic techniques. Exhaust 
emission data employing this procedure are presented for a limited 
number of vehicles with and without exhaust control systems. 
Total aldehyde levels (as form?.ldehyde) were found to range from 
about 20 to over several hundred parts per million depending on 
the mode ot operation and the adjustment of such variables as 
air-fuel ratio, spark timing, and exhaust emission control 
devices. Eftects of these variables on aldehyde emissions are 
discussed. The relationship ot the chemical structure of 
inducted fuel to aldehyde emissions is also touched unon. The 
amount ot individual aldehydes was found to be related to the 
parent tuel to a considerable extent for pure individual 
hydrocarbon tuels. This relationship is greatly diminished, 
however, within the design limitations of current full boiling 
practical gasolines. (Author's abstract)## 

093'.>5 

Pahnke, Alden J. and Edward c. Squire 

LEAD IN GASOLINE: NO EFFECT ON EXHAUST EMISSIONS FOUND IN 
18-NON'I'fl CONSUMER-CAR TEST. Oil Gas J., 64(50):106-110, 
Dec. 1 2, 19 6 6. 

Use of tetraethyl lead in gasoline does not significantly affect 
exhaust emission characteristics ot vehicles driven by the 
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~otorino public. This is the conclusion reachPd after a test of 
leaded and unle3ded gasoline in 122 privately owned and 
orer~ted cars sp~nning a period ot 18 months and covering a total 
ot 2,~0U,UUU miles. Carbon monoxide and hydrocarbon-emission 
levels ot the cars ooer3ted on leaaed gasoline were essentially 
eguivalPnt to those ~f the cars driven on unleaded gasoline. 
Photochemical reactivity and nitrogen oxide levels tor the two 
car ~roups were also egu1valent, turther demonstrating the 
3bsence ot any effects ot tetraethyl lead on vehicle emissions 
either positive or ne~ative.## 

09JYJ 

Het tche, O. 

AIR POLLUTIOU IN LOCALITIES WITH HEAVY TPAFFIC IN 
~rTROPOLI~AN CITIES. ((Die Verunreinigung der Atmosphare an 
verkehrsreichen PunktPn in Grossstadten.)) Text in GPrman. Z. 
PrnPventivmecl. 11(2):122-1JJ, March-April 1'166. 27 refs. 

Data oc the variations in timP of co, 502, NO, N02, hydrocarbons, 
polycyclic hydrocarbons, lead compounds and dust in various 
European cities su~h as Stuttqnrg, Frankfurt, Hamburg, Essen and 
London are discussed and compared with data from Los Angeles. In 
heavy traftic, concPntrations ot up to 20 mg. CO, 0.2 mg. NO, 0.1 
mq. NOL', u.OS-0.4 mg S02, L-10 mg. hydrocarbons and 4 microgram of 
lead per cubic meter were tound. Polycyclic hydrocarbons such as 
benz2yrPne and coronene can be determined accurately only in 
tunnels by analysis of the intake air and the air in the tunnel. 
In Germany, more djesel engines are in operation than the 0.3 
percent in Los Anqeles. Diesels generate only about 1 percent CO 
but maintenance must be treguent and soot emission must be 
controlled. Two-cycle engines give a very low CO emission. 
Methods used in Germany tor the determination of pollutants are 
outlined. S':anclarclization of analytical rneti·,ods is emphasized. 

u y 7 1 ') 

Eyzat, Pierre and Jenn-Claude Guibet 

THBORETICAL AND EXPEPIM"'NTAL STIJDY OF THE FOFIMATION OF ~:::TROGEN 

OXIDES IN INTERNAL COM3U~TION ENGINES. ((Etule theorigue et 
experirnentale de la formation des oxydes d'azote dans les rnoteurs a 
coml.Jllstion interne.)) Text in French. Ingrs .. ~11tornobile 
(Paris, 41 (2) :Yl-102, Feb. 1'lbtl. 11 refs. 

A mathematical ~ode ot estimaticn is explained which allows one to 
determine in advance the levels ot NO in automotive exhaust. An 
excellent correlation has been observed between the calculated and 
measured values. The levels ot NO in the exhaust result from the 
creation ot an equilibrium ot the bimolecular system N2 and 02, 
which is principally controlled by temperaturP and the amount of 
tre>e 02 present in thP b11rning gas. This simulation prograr.1 allows 
one to select, trom a theoretical vi~wpoint, the optimal com~onents 
ot combustion with respect to t~e agre~d production ot NO. one can 
thus mathematically fix the proaucts ot slow and tast combustions. 
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OY737 

Ozolins, G. and C. Rehmann 

AIR POLLUTANT EMISSION INVENTORY OF NORTHWEST INDIANA. (A PRELIM
rNARY SURVEY, 1966.) Public Health Service, Durham, N. C., 
National Center for Air Pollution Control, APTD-68-4, 36p., 
April 1%8. 

Sources ot air pollutant emissions were surveyed to quantify the 
total pollution load emitted to the air over the Northwest Indiana 
communities of East Chicago, Gary, Hammond, and whiting. The 
emissions are reported on an annual basis and subdivided into the 
tive major pollutants: particulates, sultur oxides, nitrogen 
oxides, hydrocarbons, and carbon monoxide. The four major source 
catagories that were utilized in reporting emissions from area and 
point sources are: fuel combustion in stationary sources, fuel 
combustion in mobile sources, combustion of refuse, and industrial 
process losses. The results of this survey are reported by city 
and illustrated on the grid system established by the Northwest 
Indiana Air Resource Management Program. (Authors' abstract) 

09752 

Beaver, Pugh 

COMMITTEE ON AI~ POLLUTION: REPORT. London, Her Majesty's 
Stationery Office, 1960, 80p. (Presented to Parliament by the 
Minister of Housing and Local Government, the Secretary of 
State for Scotland and the Minister ot Fuel and Power by 
Command of Her Majesty, Nov. 19511.) 

A committee on air pollution was established to examine the nature, 
causes, and effects of air pollution and the efficacy of present 
preventive measures; to consider what further preventive measures 
were practica~le; and to make recommendations. The report of the 
committee examined current emission sources of pollutants, the 
effects ot air pollution on health, and the legislation and 
administration of air pollution. Some recommendations made by the 
committee were: prohibition of emission of dark smoke from 
chimneys; arresting plant tor grit and dust obligatory in new 
industrial installations; control of smoke from railways; 
establishment of smokeless zones and smoke control areas; 
provisions of tinancial assistance by Local Authorfties; 
requirement of Local Authorities to submit annual reports on 
progress of smoke abatement; preparation of documents on codes of 
practice and standards; clean air should be national policy; 
establishment of a "Clean Air Council" to coordinate and encour
age research work. 

09759 

Sharpe, L. M. 

ENERGY SOURCES AND POLICJ?.S, THEIR IMPACT ON AIR POLLUTION, 
CURRENT AND PROJECTED. Public Health Service, Washington, D. 
c., Bureau ot Disease orevention and Environmental Control, 
Contract PH-86-b7-69, ( (227)) p., P.pril 15, 19b7. ( (76)) refs. 
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There hiv2 been a PU~ber ot enerqy studies over the last 15 - 20 
years that have attempte~ to proJect the national eneray needs to 
varinu? aates in the future. This study compiles eneray 
proJections and the "mix" ot energy sources to the year 7000, made 
as recently as 1967, and, on the basis ot these data: estimates 
the atmospheric pollution burden to be expected by the years 1980 
and 20UU provided present tuel policies remain essentially 
unchangej; summarizes some ot the maJor technological developments 
that cnuld have an impact en energy source selection and total 
ener1y reauirements; identities ana discusses some of the major 
"overnment policies that attect both tuel source and energy demand; 
outlines some arproaches to an evaluation on a benefit/cost basis 
ot alternative policies that would reduce atmospheric pollution and 
comrletes the analysis tor the solvent refined coal process. 

0Y7H1 

Environmental Science Services Corp., Stamford, Conn. 

SOLVENT EMISSION CONTPOL LAWS AND THE COATINGS AND SOLVENTS INDUS
TRY. (A 'l'ECf'NO/ECONOMIC STlJDY.) ':>6 p., ((1%7)). 6 refs. 

The widespread adoption of the strict Cali!ornia solvent emission 
laws will seriously eftect practices and products in the surface 
coatinq industry. The California codes contain three ~ain 
elements: the emission ot photochemically reactive solvents is 
restricted; the sale ot coatings containing these materials is 
banned; and the em1ssion ot these materials durinq the manufacture 
ot coating materials is restricted. Widespread adoption or these 
cod0s would cause changes in the tormulation of the coatings, and 
would adversely affect the markets for mineral spirits, napthas, 
subst.itute,1 aromatics, branched ketones, olefins, and 
trichloroethylene. However, alcohols, esters, odorless mineral 
spirits, and glycolesters would gain markets at the expense of the 
photochemically active solvents. Emission control methods, 
analytical techniques, and measureffient methods are outlined. The 
effectiveness ot various cr~anic solvents in photochemical smog 
tormation is discussed. ~n evaluation of existinq regulations, 
with emphasis on Calitornia Rule 66, is presented along with lists 
ot exempt SOUCCPS. 

0 '!7 t14 

Daniel son, John A .. (comp. iH1d ed.) 

AIR POLLUTION ENGINEERING MANUAL. (AJF POLLUTION CONTROL DISTRICT, 
COUNTY OF LOS ANGELES.) Public HPalth S~rvice, Cincinnati, 
National C0 nter tor Alr Pollution Control, PHS-Pub-9Y9-AP-40, 
'J'Jq-AP-40, bY2p., 19fi-/. ( (Jl 4)) refs. 

GPO: tJOb-61 4- llJ 

ThP control of air pollution at individual sourcPs peculiar to the 
Los Angeles area is considered. The practical engineering problems 
ot design and operation tor many sources ot air pollution are 
emphasized. There are 11 chapters, each by different authors, and 
4 appendixes. The chapter titles are: (1) Introduction; (2) 
contaminants; ( 3) Design of Local Exhaust Systems; (4) Air 
Pollution Control i':guipmF>nt for Particulate Matter; (5) Control 
Equipment for Gases and Vapors; (6) Metallurgical Equipment; (7) 
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Control Equipment; (8) Incineration; (9) combustion Equipment; (10) 
Petroleum Equipment; and (11) Chemical Processing Equipment. The 
introduction discusses the Los Angeles Basin, rules and regulations 
in Los Angeles County, and the use of the mauual. The appendixes' 
titles are: (A) Rules and Regulations; (B) Odor-Testing 
Techniques; (C) Hypothetical Available Heats from Natural Gas; and 
(D) Miscellaneous Data. 

0':!785 

Dickinson, Janet, Robert L. Chass, and W. J. Hamming 

AIR CONTAMINANTS. In: Air Pollution ~ngineering Manual. 
(Air Pollution Control District, County of Los Angeles.) 
John A. Danielson (comp. and ed.), Public Health Service, 
Cincinnati, Ohio, National Center for Air Pollution Control, 
PHS-Pub-YYY-AP-40, p. 11-21, 1Y67. 

GPO: 806-614-30 

The parameters of an air pollution problem, particularly the 
problem in Los Angeles County; the measures taken to eliminate 
the problem; and control measures still needed are described. The 
air contaminants include: organic gases (hydrocarbons, hydrocarbon 
derivatives); inoroanic gases (NOx, sax, CO); miscellaneous 
inorganic gases (NHJ, H2S, Cl2, F2); particulates (carbon or soot 
particles, metallic oxides and salts, oily or tarry droplets, acid 
droplets, metallic fumes). Eacn is discussed indicating the sources 
and signiticance in the air pollution problem. 

OYl:\27 

Talens, Paul G. 

PATHOLOGICAL-WASTE INCINERATORS. In: Air 
Pollution Engineering Manual. (Air Pollution Control District, 
County ot Los Angeles.) John A. Danielson (comp. and ed.), Public 
Health Service, Cincinnati, Ohio, National Center for Air Pollution 
Control, PHS-Pub-Y9Y-AP-40, p. 460-471, 1967. 

GPO: 806-614-30 

Multiple-chamber incinerator design considerations for burning 
pathological-waste are discussed. Crematory furnaces are als~ 
discussed since they have design standards similar to those of 
pathological-waste incinerators. The cremation of human remains 
difters trom other pathological incineration only in that the body 
is usually contained in a wooden casket. The casket must be 
considered when designing these units. Pathological-waste 
incinerators can produce emissions of fly ash, smoke, gases, and 
odors ~hat would be highly objectionable. The prevention of air 
contaminant emissions by good equipment design is the best air 
pollution control procedure to follow. As with other incinerator 
desion calculations, those tor pathological-waste incinerators also 
tall into three general categories: (1) Combustion calculations, 
(2) flow calculations and (3) dimensional calculation. The factors 
to be used iP these calculations tor pathological incinerator 
desiqn are listed. Typical calculations involved in the design of 
an incinerator to dispose of 100 pounds ot dog bodies per hour are 
illustrated. ~ 
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OlJ fJ JI) 

WIRF RErLAMATION. In: Air Pollution Ensineering 
Manual. (Air Pollution Cortrol District, County ot Los Angeles.) 
Jo~, n A. DaniPlson (cowp. and ,.,J.), Public P.e>al th Service, 
Cinc1nn1ti, Ohio, National CentPr tor Air Pollution Control, 
r ~ s - o 11 b - Y Y ,~ - Ar - 4 o , r . 4 Y " - so J , 1 4 fi7 . 

<~?<J: f'06-614-JO 

scrap cooper wire, with a diamPter in the range 14 oage to one 
inch, which has combustible insulation is reclaimed by burning off 
the insulation in an incinerator. A great variety of materials 
composes the combustible insulation: Rubber, paper, cotton, silk, 
and rlasti~s such as polyethylene and polyvinyl chloriie. _ 
Moreover, the wire ~tsPlt ~ay have a baked-on coating of plastics, 
paint, or varnish. As received for burning, the total combustible 
cont~nt of the insulated wire may vary ~idely fro~ several percent 
to over 'JO percent by weight. Most commercial wire contains from 20 
to J'J percent insulation. Burning in the open is accompanied by 
copious quantities of dense smoke, disagreeable odors, inorganic 
materials, and oxyqenated hydrocarbons. Burning in single-chamber 
incinerators produces somewhat less smoke, odors, and other air 
contami~ants than open burning does, since combustion air can be 
regulated. The only practical industrial eguipment available today 
tor controll1nq emissions from single-chamber ins~lation-burning 
inc1.nPr~tors i" an <ltterhurner or secondary combustion charnt,er. 
ThP composition of stack gases troLl eguiprnent with and without 
atterburners is presented. Design methods, materials of 
construction, and operating procedures are discussed and 
ill 1r; tr at 0 d. 

OYtl J':> 

WASTS-cAS DISPOSAL SYSTE~S. In: Air Pollution 
En' l in ce er in q Man u il 1. (Air Po 11 u t ion Cont r u l Di :o t r i ct , Co u n • y of Los 
An,1el<'s.) .lohn A. Daniel~on (comp. and ed.), Puhlic Health Service, 
rincinnati, 0~10, Nationill Center for Air Pollution Control, PHS
Pu>i-Y9Y-AP-40, p._ '>bS-60<), 1Y67. 

G;•o: ~06-614-JU 

Petrole11rn retineries must disposP of lar:ge guantities of 
hyrtrocarbon vent, waste, blcwdown, and emergency pressure release 
qases. Types, desiqn, instrumentation, and op0ratina practices tor 
qas disposal flares are presented. These include elevated and 
qround level tlares, burcer design, steam inJection, ignition and 
pilot light. systPms, tlare sizes and capacities, removal of 
entrained mists, and provision for eme1qency overloads. Pressure 
reli0:: systems ilre also thorouqbly d1scus:>ed. Communly used terms 
dealinq ~itt relief systems are de>fined. Desiqn methods and 
opernting procedures for satety valV<-'S (standard and balanced), 
rupt11re discs, vent lir.ec>, vent headc•rs, and vent q.1s scrubbers are 
di:c.cusse·i a~1d illustr1 ted. 
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U9831:l 

Cutfe, Stanley T. 

CATALYST REGENERATION. In: Air Pollution 
Engineering Manual. (Air Pollution Control District, County of Los 
Angeles.) John P .• Danielson (comi:. and ed.), Public Health Service, 
Cincinnati, Ohio, Natjonal Center for Air Pollution Control, 
PHS-Pub-999-AP-4U, p. 64:.1-652, 1967. 

GPO: 806-614-3U 

The reqeneration ot catalysts employed in petroleum refining 
processes, such as tluid and Thermofor catalytic cracking, is 
accomplished by burning coke and sulfur deposits from the catalyst 
surtace. Combustion 9ases from regeneration include the pollutants 
co, sax, NOx, NH3, hydrocarbons, and particulate matter. 
TablPs ot data collected in 19':>6 are presented which specify pro
cess flow rates, catalyst circulation rates, regenerator air rates, 
coke burn-oft rates, flue gas temperatures, particulate losses, 
hydrocarbon emission and analysis, and stack gas composition and 
volumes. Pollution control methods presented and discussed are: 
wet and dry cyclones, carbon monoxide waste heat boilers, and elec
t~ical precipitators. The economy ot a co boiler depends on the 
catalyst regenerator flue gas vclume, temperature, fuel value, and 
C02/CO ratio. An analysis of tlue gases from CO waste heat 
boilPrs is presented for cases where ammonia has and has not been 
injected into the gas stream before the elEctrostatic precipitator. 

1OU1 ':> 

Johnson, Kenneth L., L. H. Dworetzky, and Austin N. Heller 

CARBON MONOlID~ AND AIR POLLDTICN FROM AUTOMOBILE EMISSIONS NEW 
YORK CITY. Science, 16U (3823) :67-68, April ':>, 1968. 

Equipment to monitoc continually carbon monoxide concentrations 
w3s installPd near street level at five locations in Manhattan. The 
largest amount of valid data was obtained at 110 ~ast 45 Street from 
6 January through 17 May 1967, and from 30 July through 14 September 

The sampling probe was set approximately 1':> feet above the pavement 
and 5 feet into the street from the curb. A continuous flow of air 
was analyzed and recorded 24 hours per day, 7 days per week. The 
average hourly concentrations exceeded 15 parts per million from 9:0 
a.m. to 7:UU p.m. Simultaneous hourly tratfic counts and hourly 
average concentrations of carbon monoxide for 4 April 1967 are shown 
It is shown that local business-day traffic determines the diurnal 

carbon monoxide concentrations at individual sites in Manhattan. 
Concentrations during the day can be predicted froc readings taken i 
early morning. 

1U4 7':> 

Sage, B. H. 

PPRTIAL OXIDATION PRODUCTS FORMED DURING COMBUSTION. (SUMMARY 
REPORT.) Calitornia Inst. of Tech., Pasadena, Chemical 
Engineering Lab., 26 p., 1968. 3 refs. 
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A research program dealing with the influence of oscillatory 
combustion ot various fuels on the residual quantities of nitrogen 
oxides and other partial oxidaticn products is summarized. 
Experiments were conducted at a fressure of 50 lb./sq. in. employing 
air and a range of fuels including natural gas, ethane, propane, and 
butane. The highest KOx levels occur~ed at near stoichicmetric 
mixture levels, with a sharp decrease at richer mixtures, and a more 
gradual decrease at leaner mixtures. The budget of the program, 
along with a list of publications and reports and personnel 
requirements, is presented. 

1 0660 

Laffey, William T. and Robert N. Manning 

SOLVENT SELECTION FOR THE FEDUCTION OP AIR POLLUTION. Hercules 
Chem., No. 56: 1-6, March 1968. 5 refs. 

Regulations restricting the use of solvents which partake in 
photochemical smog reactions have caused the solvent and surface 
coating industries to develop alternate solvent formulations. A 
system is presented whereby a restricted solvent can be simulated 
using combinations of allowable materials. The procedure is 
graphical and depends on the solvent parameters and solubility 
characteristics of the materials. When several formulations are 
found which possess the required solvent properties, the choice 
of the best one then depends on economic or other factors.## 

10748 

Fenimore, c. P., and' G. W. Jones 

COMPARATIVE YIELDS OF SOOT FROM PREMIXED HYDROCARBON FLAMES. 
Combust. and Flame, 12(3):1'!6-200, June 1%8. 

Ethylene and acetylene gave eight times more soot when burnt with 
oxygen. The comparison was made in flames having the same 
temperature, and about the same pack concentrations of species from 
which the soot is supposed to grow (hydrocarbon radicals, acetylene 
and polyacetylene). We suggest that more effective oxidation of 
the soot aggregates, particularly during their early stages of 
growth occurred in oxygen tlames, and this decreased the yield. 
Hydrogen chloride added to acetylene-oxygen flames increased the 
yield of soot without increasing the concentrations of 
polyacetylenes. Here too, the yield may have been altered mainly 
by changes in the oxidation of the early soot aggregates. 
(Authors• abstract)## 

1122'! 

w. s. Landers 

TRENDS IN STEAM STATION DESIGN AFFECTING AIR POLLUTION. 
Preprint, American Society of ~echanical Engineers, New York 
4p., 1966. B refs. (Presented at the IEEE-ASME Joint Power 
Genera ti on Conference, Denver, Colo. , Se pt. 18-2 1, , 1966, 
Paper 66-PWR-1.) 
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The design, location, and operation of coal-burning thermal 
electric plants encompass various elements affecting air 
pollution, such as plant size and location, stack height, coal 
used, ash collecting and handling systems. Trends have 
developed in some of these elements as a result of the various 
factors governing management decisions on expansion of 
generating capacity. This paper identifies these t~ends by an 
analysis ot 150 coal-burninq thermal power units scheduled for 
initial operation from 1958 through 1968. (Author's abstract)## 

11:.!Jl 

J. H. Wasser, G. E. Martin, and R. P. Hangebrauck 

EFFECTS OF COMBUSTION GAS RESIDENCE TIME ON AIF POLLUTANT 
EMISSIONS FFOM AN OIL-FIRED TEST FURNACE. Preprint, Public 
Health Service, Cincinnati, Ohio, National Air Pollution 
Control Administration, ((:.!OJ) p., 1968. 5 refs. (Presented at the 
National Oil Fuel Institute Workshop, Linden, N. J., 
Sept. 17-18, 1968.) 

The effects of increased combustion gas residence time on air 
pollution emissions from an experimental oil furnace are 
described and compared with earlier data to illustrate the 
resultant reduction of carbonaceous emissions. Particulate matter, 
smoke, carbon monoxide, and gaseous hydrocarbon emissions 
were reduced, and satisfactory operation obtained at lower excess 
air levels. sulfur oxides emissions were essentially unchanged. 
Nitrogen oxides emissions increased by a small amount. Oxygen 
and carbon dioxide concentrations in the flue gas were closer to 
theoretical values, indicatinq a significant improvement in 
combustion efficiency. !levised combustion chamber desiqn 
criteria balanced with improved burner design should provide low 
air pollutant emissions and optimum operating efficiency for fuel
oil-fired 1omestic furnaces. (Authors' abstract, modified)#~ 

11:.!54 

Springer, K. J., G. L. Williams, !>.. W. Olsen, and Kenneth 
D. Mills 

EMISSIONS FROM GASOLINE-POWERED TRUCKS ABOVE 10,000-LB GVW 
USING PHS PRO?ORTIONAL SAMPLING TECHNIQUES. Preprint, 
American Institute of Chemical Engineers, New York, N. Y., 
lJp., 1968. 8 refs. (Presented at the 61st Annual Meeting, 
Symposium on Research and Development in Automotive Air 
Pollution Control, Los Angeles, Calif., Dec. 1-5, 1968, 
Paper 53C.) 

Exhaust emissions, including hydrocarbons, cc, C02, and NOx, 
from three gasoline-powered trucks above 10,000-lb gross vehicle 
weight are presented. Proportional techniques were used to 
obtain exhaust samples, permitting emissions to be analyzed and 
reported on a mass basis. A discussion of the preparations and 
dynamometer test procedures is included. (Authors• abstract)## 
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11202 

Williamson, r.erald V. and John F. McLaughlin 

AIR POLLUTION, ITS R~LATION TO TBE EXPANDING POWFR INDUSTRY. 
Union Flectric Co., st. Louis, Mo., 16p., 1966. 6 refs. 
(Presented at the World Power Conference, Tokyo Sectional 
Meeting, Tokyo, Oct. 16-20, 1966, Paper 89.) 

Air pollution considerations will be a major factor in the 
expanding power industry. Micro-meteorological evidence 
indicates that new plants of 500 to 5,000 MW must he located and 
designed with a full understanding of the area's urban air 
standards, up to a distance of 25 miles from the site. With the 
development of high efficiency dust collectors, stress in the 
future will be on S02 and other invisible gases. The balance 
ot the paper amounts to a check-list of what the planner-designers 
might do, including choice ot features of stack height, position of 
the stack in the heat cycle, and possible provisions during 
pollution emergencies. (Authors• summary, modified)## 

11263 

Reamer, H. H., Joan Jacobs, and B. H. Sage 

OSCILLA~ORY COMBUSTION AT ELEVATED PRESSURE. EFFECT OF FUEL. 
Preprint, California Inst. ot Tech., Pasadena, Chemical 
Engineering Lab., ( (n)) p., (( 1966)) 10 refs. 

The effect ot varying the fuel from natural gas to ethane, propane 
and n-butane upon oscillatory combustion in a cylindrical chamber 
1 in. i.d. ana approximately 24 in. in length was investigated 
experimentally. A significant effect upon the residual 
quantities of nitrcgen and upon the double amplitude of the 
perturbation in normal stress was noted. Little, if any, effect 
upon the frequency of the longitudinal perturbations was 
experienced. ~he results are presented in tabular and graphical 
form. (Authors' abstract)## 

114 5 7T 

Brunner, M., H. Hoffmann, o. 
Hess, T. Muller, D. Hogger, 
and R. Frick 

Hettche, L. 'Iruffert, w. 
r.. Brunner, J. Richter, 

AIR POLLUTION BY MOTOR VEHICLE EXHAUST GASES. ((Die 
Verunreinigung der Atmosphare durch die Abgase der 
Motorfa.hrzeuge.)) Translated from German. Alimenta 
(Kilchberg), 4(6) :213-220, 1965. (Summaries of papers 
presented at a symposium held by the Swiss commission for Air 
Sanitation, Zurich, Sept. 22-23, 1965). 

A review of several lectures presented at the Federal 
Commission for Air Hygiene in Zurich, Switzerland on 
pollution of the atmosphere by motor vehicle exhaust gases is 
presented. The following lectures are included in the form of 
briet communications: 1. The composition of exhaust gases 
produced by gasoline-burning engines; 2. The composition of 
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exhaust gases of diesel engines; 3. The pollution of the 
atmosphere in traffic centers of large cities Abroad; 4. Air 
pollution caused by the exhaust gases from the automobile in 
Paris and its environs; ~. Survey of investigations of the air 
conducted in Zurich from 1961 to 1965; 6. The pollution of the 
atmosphere-ohservations in Switzerland; 7. Effects of exhaust 
gases-on humans, animals, and plants; 8. The influence of the 
tuel composition; 9. Traffic sanitation and hygiene of the air; 
and 10. Police regulations and their enforcement. Pollution of 
the atmosphere by motor vehicle exhaust gases in Switzerland is 
emphasized.## 

114 '!2 

Polyak, v. E. 

ATMOSPHERIC POLLUTION EY NITROGEN OXIDES IN THZ MANUFACTURE OF 
SULFUFIC ACID BY THE TOWER PROCESS. ((Zagryaznenie 
atmosfernogo vozdukha okislami azota pri bashennom proizvodstve 
sernoi lnsloty.)) Hjg. Sanit. (English translation of: 
Gigiena i bBsanit.), 33(11-6):266-267, April-June 1968. 

Ci."STI: TT 68-50449/2 

An investigation of atmospheric pollution by nitrogen oxides 
(tail gases from the plant tor the manufacture ot sulfuric acid by 
the tower process) at various distances from the pollution source 
was made. The oases are discharged into the atmosphere by a 
chimney 40 m tall. The daily discharge into the atmosphere 
amounts to LI tons ot nitrogen oxides (expressed as nitric acid), 
with a gaseous volume of 817 cu m. There are no other discharges 
ot nitrogen cxides on the factory premises or elsewhere in the 
district. Air was sampled at a level of 1-1.5 m from the ground, 
in the direct vicinity ot the chimney, and at distances of 500, 
1,00U, J,000 and 6,000 m, the total number of samples being 413. 
Measurements were made of the temperatu~e, relative humidity and 
velocity ot the air and of the barcmetric pressure, wind direction, 
cloudiness, and the color and movement of the visible "tail" of 
the qas discharge. Nitrogen oxides were detected and 
determined at the laboratory in most samples (79-A9.33). In a 
considerable number of samples the concentration of nitrogen 
oxides exceeded the maximum permissible concentration, including 
some samples taken at large distances from the discharge site 
(J,000 and 6,000 m). All minimum concentrations were either 
equal to or lower than the maximum permissible concentration, but 
the maximum concentrations exceeded this level. The mean 
concentrations at nitrogen oxides likewise exceeded the maximum 
permissible concentration, being 2.45 mg/cum at the distance of 
6,000 m, i.e., eight times the maximum permissible concentration.## 

11562 

Ewald, Herbert and Gustav Emrich 

ANALYSIS OF THE INTERESTI~G COMPONENTS OF EXHAUST GASES. 
((DiP. Analytik interessierender Abgasbestandteile von 
Auspuftgasen.)) Text in German. Freiberger Forschungsh., 
(AJ87): 133-161, 1966. 146 refs. 
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Recent methods for the determination of co, C02, NO, N02, 
hydrocarbons, and hydrocarbon combustion products in air and 
exhaust gases are reviewed in detail, with a discussion of their 
relative sensitivity, accuracy, and convenience. Data are also 
presented on the concentrations of some of these components during 
the operation of gasoline and diesel engines under various 
conditions. The sensitivity of various methods tor the 
determination of some of these components anc the prices of some 
ot the analytical equipment (gas chromatographs, mass 
spectrometers, photometers, other spectrometers, and gas 
analyzers) required are given in tabular form. It is concluded 
that rapid testing or testing performed in mobile laboratories 
usually must be made by Orsat analysis or test capsules, while 
continuous measurements of exhaust gas components for coLtrol 
purposes can re done photometrically. for most purposes, 
ultraviolet and mass spectrometery have been replaced by gas 
chromatography, which is cheaper and more informative; however, 
spectrometric techniques are useful for identitying component 
detected by gas-chromatograph. Although basically a discontinuous 
process, gas chromatography can be automated.#~ 

12161 

Mc~ee, Herbert C. and George C. Lawrason 

A STUDY OF ETHANOL-GASOLINE BLENrs AS AUTOfiOTIVE FUEL. Preprint, 
Southwest Research Inst., San Antonio and Houston, Texas, 11p., 
19~4. (Presented at the 57th Annual Meeting of the Air Pollution 
Control Association, Houston, Texas, June 21-25, 1964.) paper 
64-76. 

An investigation of ethanol-gasoline blends as a fuel for modern 
automotive engines was undertaken. Primary emphasis in the early 
phases of the program was devoted to determining the operating 
characteristics of typical automobile engines with various amounts 
of ethanol added to conventional gasoline. Along with this 
investigation, a few preliminary tests were made to determine the 
amount of unburned organic vapor emitted in the exhaust, comparing 
the emission of an ethanol-gasoline blend with the emission of a 
leaded gasoline of the same octane number. It was immediately 
evident that a significant reduction in hydrocarbon concentration 
occurred with the ethanol-gasoline blends, and additional work was 
performed to investigate this particular factor in more detail. 
It is concluded, however, that before a large scale change in fuel 
composition are undertaken, several factors needed extensive 
investigation. 

1 21 7b 

Landen, Ernest •. 

NITROGEN OXIDES AND VARIABLES IN PRECOMBUSTION CPAMBER TYPE DIESEL 
ENGI~ES. Pre~rint, Society of Automotive Engineers, Inc., New 
York, 11p., 1963. 8 rets. (Presentea at the Soc. Automotive 
Engrs. International Summer Meeting, Montreal, Canada, June 10-14, 
1963.) 
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Nitrogen oxides produced in the combustion of compression ignition 
engines are of some significance because they are quite reactive 
and can attack lubricating oils and engine parts. Measured amounts 
in the exhaust gases of diesel engines can be used to evaluate 
those factors in operation and design which are important in 
controlling the quantities produced. In the precombustion chamber 
type ot diesel engine, the local peak combustion temperature 
influences the formation of nitroqen oxides. These localized peak 
temperatures are controlled by such factors as fuel-air ratio of 
combustion, duration of fuel injection, timing of fuel injection, 
inlet manifold air temperature, engine speed, and supercharging. 
~ata presented indicate how these variables affect the formation of 
nitrogen oxides as measured in the exhaust gases. Higher inlet 
temperatures and more rapid mixing of the fuel and air than is used 
in today's precombustion chamber engines are conducive to the 
form~tion ot larger quantities of nitrogen oxides. 

12 :i21 

R. U. Ayers 

AL~ERNATIVE NONPOLLUTING POWER SOURCES. s.A.E. (Soc. 
Automot. Engrs.) .J., 76(12):40-80, Dec. 1968. 

An urban transportation crisis grips the nation--its symptoms: 
thickening pollution, risinq accidents, and ever increasing 
congestion. Currently, emissions appear to be the most 
pressing problem, therefore, responsible engineers must now 
consider alternative nonpolluting power sources. External 
combustion engines with stenm or another fluid as the working 
medium are available now as an economic alternative to the 
internal combustion engine. The major virtue of the 
external combustion engine is an almost complete lack of 
emissions without compromise of engine performance. Steam 
engines offer simplifications in power train design as they 
possess high torque at zero speed eliminating the need for a 
transmission. In hybrid systems, a small, constant speed 
internal combustion or external combustion engine drives a high
speed alternator-inverter which both powers electric motors at 
the wheels and charges a battery. While overall 
etticiency would equal that of present engines and emissions 
would be drastically reduced, the cost penalties for private 
automobiles would be substantial. Therefore, the use of hybrid 
systems appears likelv only for speciali~ed situations which 
might include trucks and buses. Electric propulsion systems 
based on lead-acid batteries are possible now for small, limited 
pertormance vehicles. If high energy batteries become an 
economic reality, small cars comparable to the Volkswagen and 
Fenault will become possible. With the development of low cost 
fuel cells, fuel cell-battery hybrids will present an attrative 
alternative since the introduction of the fuel cell into the 
system would give these vehicles a much needed increase in range. 
The present state of development and a careful overview of the 
potential ot these alternative energy systems is presented in 
detail.## 
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12557 

Wood, F. A. 

SOURCES OF PLANT-PATHOGENIC AIR POLLUTANTS. Phytopathology, 
58 (8) : 1075-10811, Aug. 1Y68. 27 refs. 

Sulfur dioxide, fluoride, ozone, and pcroxyacetyl nitrate are 
currently the most important plant-pathogenic air pollutants in the 
USA. These or their precursors emanate from transportation, 
industry, or generation of electricity. The increase in 
population and in our demands for energy will result in increased 
activity within each of these categories and attendant increases 
in pollutant emissions. Thus, in all instances, the problem is 
going to worsen within the next 20 years. By 2000 AD or shortly 
thereafter, there should be a reduction in the levels of S02 to 
present levels; the fluoride pollution problem will probably be 
worse; and, unless a power plant such as the electric engine is 
developed to take the place of the gasoline en~ine, our major 
problem will probably be one of photochemical air pollutants. It 
is also quite likely that pollutants such as hydrogen chloride and 
chlorine will incre~se in importance in the future. Finally, it 
should be kept in mind that the accuracy of predictions of this 
type is subject to changes in attitudes and technology. (Author's 
summary)## 

12637 

w. Teske 

EMISSIO~S AND ABATEMENT OF OXIDES OF NITROGEN IN NITRIC ACID 
MANUFACTURE. Chem. Eng., No. 221, CE263-266, Sept. 1968. 

The emission problem in the manufacture of nitric acid results 
from incomplete conversion of nitrous oxide to nitric acid. 
Some of the processes for reducing the emissions which are 
discussed briefly include: Alkaline absorption with milk of 
lime or aqueous ammonia; oxidation with hydrogen peroxide or 
ozone; absorption in an aqueous solution of magnesium oxide; 
removal as nitrosylsulfuric acid by treatment with a sulfuric 
acid, nitric acid mixture; and catalytic reduction processes.## 

12Y67 

Saito, Takeshi 

INFLUENCE OF FUEL TYPES OF COMPOSITION Of AUTOMOTIVE ENGINE 
EXHAUST. (Jidosha haiki gasu ni oyobo~u nenry6 sosei no eikyo). 
Text in Japanese. Nencyo Kyokai Shi (J. Fuel Soc. Japan), 118(3): 
111~-15Y, 1Y6Y. 8 refs. 

A continuation of the investigation of the influence of different 
fuel~ on the composition of automotive engine exhaust 
constituents is reported. rhe relations· between the olefin content 
ot fuel and exhaust constituents are experimentally shown using 
an internal combustion engine on a dynamometer block. Test fuels 
included two gasolines of different olefin co~tent, commercial 

116 NITROGEN OXIDES BIBLIOGRAPHY 



LPG, and pure propane. Carbon monoxide, hydrocarbons, N2, 02, 
C02, H2, and nitrogen oxidas were analyzed by gas chromatography. 
Unsaturated olefins were detected with an absorber reported by 
w. B. Innes. A special sampling apparatus using a magnetic bulb 
was constructed for analysis under acceleration. A hydrogen 
flame ionization detector was used for hydrocarbon analysis; 
molecular sieve and active charcoal were used for inorganic 
analyses; phenol disulforic acid was used for nitrogen oxide 
determinations. Analytical data are shown for various engine 
loads and speeds. It is concluded that co concentration depends 
on air-fuel ratio only and is not influenced by fuel 
composition. Differences in total hydrocarbon content of 
exhausts from different fuels are quantitatively small, but 
unsaturated hydrocarbons, which contribute to air pollution 
reactions, increase slightly with the fuel olefins. 

12490 

Gruson • G. and E. Hanke 

PROBLEMS OF THE REMOVAL OF NITRIC OXIDE IN ELECTROSTATIC 
PRECIPITATO~S. {Probleme dee Stickoxidentfernung beim 
Elektrofilterbetrieb). Text in German. Freiberger Forschungsh. 
A, no. 413: 37-7J, 19fi7. 36 refs .. 

The problem of the nitric oxide formation in electrostatic 
precipitators was studied both by an extensive literature search 
and by experiments. It is well known that NO is involved in the 
precipitation of tars and rosins in electrostatic precipitators 
used in gas works. However, it is less known under what 
circumstances NO is produced or destroyed by the effect of high 
potentials. Nitric oxide measurement techniques and theoretical 
undecstanding of the processes are tharef ore of economic 
significance tor gas works. After a discussion of the partially 
contradictory results reported in the literature, measurements 
in a qas and a coKe plant are described which prove that 
electrostatic precipitators for tar increase the NO 
concentration and thereby the tar content of the gas. The Ilosvay 
method used tor the NO measuremPnts is described, as well as the 
preparation ot NO samples for its calibration. In this method, 
the NO in the gas is first oxidized to N02 by KMn04. The N02 is 
then scrubbed by the Ilosvay solution consisting of sulfanilic 
acid and alpha-naphthylamine. The reaction produces 
p-benzenesulfonic acid-azo-alpha-naphthylamine, which is 
measured photometrically. This method decects 50.0~ or - 1.2% 
of the NO. As results of experiments with electrostatic 
precipitators, the formation of NO as d function of the potential 
with various model gases is reported. At 02 concentrations 
between 0.4 and 1.5%, both NO and N02 are formed at potentials up 
to 60 kV. In the presence of up to 8 g ammonia per cu m, only 
NO (up to 80 cu cm/cu m) was formed. The significance of these 
results, together with the research findings reported in the 
literature, is discussed. 

1 3~4 ., 

Spindt, R. s., Court L. Wolfe, and Donald R. Stevens 

NITROGEN OXIDES, COMBUSTION, AND ENGINE DEPOSITS. J. Air 

B. Emission Sources 117 



Pollution Control Assoc., 6(3)·127-13J, Nov. 1956. (23) refs. 

Experimental studies were conducted with single and multiple 
cylinder engines to determine how the concentration of nitrogen 
oxides in the exhaust gas varied with operating conditions. 
Chemical analysis of the exhaust gases verified theoret~cal 
conr,lu~ions that appreciable nitric oxide should be formed in 
the combustion process. It was found that nitric oxide always 
inr,reases with increasing intake "ressure, independently of any 
o•her tixed variable. In aeneral, the eftect of increasing 
speed is to reduce the amc~nt ot nitric oxide because ot the 
decrease in reaction time. The amount of nitric oxide present 
is controlled by throttle settling and air-fuel ratio. The 
amount is low at full throttle, rich mixture conditions, but 
increases at part throttle due to leanness of the mixture. 
It is concluded that engines operating under normal spark timings 
with mixtures on the lean side of stoichiometric will produce 
appreci~ble nitric oxide, the amount f ormea uepending on the 
lortd applied. There apFears to be little hoFe ot reducing 
nitrogen oxides by changes in engine conditions, since 
optimum econom1cal operation ~eems to be in the range of 
high nitrogen fixation. 

1J'oo.! 

Cha~dler, .J. ~l. 

E~F~CTS O~ ENGINE-OPERATING VARIABLES ON THE CO~POSITJON OF 
AUTOMOTIVE EXHAUST GASES. 
J>:l: 324-33:>, lq'>H. (i3ase·j 
the Coordinating ~esearch 
qases, Auq. 1957.) 

Proc. /\m. Petrol. Inst., Sect. III, 
on a report ot the Variables Panel of 
Council Group on composition of exhaust 

The eftects ot engine variables on the concentrations of 
hydrocarbons and nitrogen oxides in automotive exhausts are 
discussed. The factors aftecting hydrocarbon concentration in 
exhaust aas are manifold vacuum, engine detuning, and cold as 
compare1 to hot engine starting. Manitold vacuum of more than 
21.~ in. of wercury accounts for high hydrocarbon concentrations 
curing deceleration. This effect is accentrated by manual 
transmissions as comp~red to automatic. Enriched carburetor idle 
setting increases hydrocarbon emission at cruising speeds up to 
JU mph. Spar~-plug condition is imfortant btcause one misfiring 
plug may more than double the average hydrocarbon concentration. 
Amona the variatles attectinq nitrogen oxides, air-fuel ratio is 
ot primary importance. Lean mixtures promote the formation of 
nitrogen oxides an~ i~crease the etfects of other en~ine variables. 
Under tull throttle, rich mixture conditions, the concentrations 
are relatively low. Under road-load cruise conditions and during 
fuel throttle accelerations, hiqher speeds produce higher 
concentrations. During part-throttle accelerations, speed has no 
ettect, ar.d high concentrations may be exhausted even at low 
spee~s. During idling and deceleration, nitroqen oxides 
concentrations are so low as to be considered insignificant. 

1J62H 

Shibuya, Toshikazu 

"Nr;JNE '"lRFORt'ANCE SEEN FPOt". THE EX flAUST SMOKE: DENSITY OF SINGLE 
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CYLINDER DIESEL ENGINE. 2ND REPORT. DEPENDENCE OF AIR-FUEL RATIO 
AND PRODUCTS OF COMBUSTION ON THE EXHAUST SMOKE DENSITY. (Haikien 
nodo yori mita tanto diesel kikan seino. Uai 2 ho. (Haikien nodo 
to kuku-nenryo hi, oyobi haiki gasu sosei.) Text in Japanese. 
(Shiga Kenri~su Tanki Daigaku Gakujutsu Zasshi (Scientitic Reports 
of Shiga Prefectural Junior College)), no. 8:1-5, March 1967. 12 
refs. 

Relationships among ait-tuel ratio, smoke density and concentration 
of some components of exhaust gas from a single cylinder diesel 
engine running at low speeds were investigated with an air-fuel 
ratio meter and a gas detector. ~he measurement of exhaust smoke 
density vs. air-fuel ratio at 900, 800 and 750 RPM shows that, for 
each speed smoke density increases rapidly from relative minimum 
points. These minimum smoke densities are between 2.7 and 2.8 at 
air-tuel ratios of 26, 28 and 33:1 for 900, 800 ana 750 RPM, 
respec~ively. Decreasing engine speed increases smoke density for 
any given air-fuel ratio. The results of the experiments on the 
ettect ot air-fuel ratio on CO, S02, and N02 emission showed that 
CO is minimum at an air-fuel ratio ot about £6:1. It increases 
rapidly at lower ratios and at 22: 1 reaches 0.01%, the so-called 
maximum permissible value for co. Carbon monoxide concentration 
exceeds 0.013 at light engine loads. Sultur dioxide rapidly 
increases and exceeds 10 ppm (maximum permissible value) at air
fuel ratios lower than about 22:1. It decreases at higher ratios. 
Nitrogen dioxide concentration is minimum at an air-tuel ratio of 
about 2J, increasing at both higher and lower ratios. Its 
concentration is always lower than 25 ppm, the maximum permissible 
value. It is proposed that an output at a smoke density of 2.7-2.8 
or an air-tuel ratio of 26-27 be used as a normal outout and an 
output at a smoke density of J.3-3.4 or an air-fuel ratio of 22 be 
used as a maximum, when determining emissions from small diesel 
engines. 

1 J69'l 

Mohrnheim, Anton F. 

AIR POLLU7IO~ AND THE METAL FINTS~ING INDUSTRY. 
1%9. 

Plating, March 

The role ot nitrogen oxides in air pollution is discussed in 
order to intorm those who work with nitric &cid and aqua regia 

o of their capacity for creating or preventing air pol1ution. 
Nitrogen dioxide itself is toxic and, in addition, contributes 
to chemical smog pro1uction through a photochemical chain 
reaction. Even though the metal manutacturing and tinishing 
industry uses larg~r quantities of nitric acid than the precious 
metal industry, the latter may release comparable amounts of 
nitrogen dioxide. This is jemonstrated by the quantititive 
reaction ot gold and nitric acid. In the precious metal 
industry, closed systems should be used with only stoichiometric 
amounts of aqua regia. For pickling and similar work in the 
metal manufacturing and tinishing industry, mist collectors or 
air scrubbers should be used. 

1 J9 '.>2 

Lindberg, Walter 

AIR POLLUTION IN NORWAY. I. THE GENERAL AIR 2CLLUTION IN 
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NORWEGIAN CITIES AND INDUSTRIAL TOWNS. (Den alminnelige 
lufttorurensning i Norge. I. Generelt om luftforurensning i 
byer og tettbygde strok.) Translated from Norwegian. Oslo Univ. 
(Norway), p. 1-65, 1Y68. 12 refs 

General information is presented on air pollution in Norway 
with attention focused on (1) the sources and types of 
pollutants: motor vehicles, heating plants, incinerators, 
(2) air pollution levels in the cities, including dustfall, 
S02, ·and smoke measurements in Oslo, Sweden, (3) special 
investigations (sulfuric acid fog), the chemical composition 
ot solid particulates in smoke and suspended dust, 
polynuclear hydrocarbons and particulates, trace elements, 
(4) pollutants in Nor~·egian cities other than Oslo, 
(5) directions for medicohygienic evaluation of pollution 
levels in cities and other densely populated districts and 
industrial regions, and (6) an evaluation of the economic 
consequences of air pollution. 

13Y88 

Starkman, E. s. 

BASIC PROCFSSES DURING FORMATION OF OXIDES OF NITROGEN AND 
CARBON MONOXIDZ IN INTERNAL COMBUS~ION ENGINES. (Grundlegende 
Vorgaenge bei der Entstehung von Stickstoff- und Kohlenmonoxid 
in Verbrennungskraftmaschinen). Text in German. ATZ 
(Automobiltechnische Zeitschrift) (Stuttgart), 71(4):130-134, 
1Y6Y. 1:l refs. 

Recently-developed emission and absorption spectroscopic methods 
tor the instantaneous deteimination of combustion gas composition 
in operating internal combustion engines enable one to record the 
variation ot the concentrations of NO and co in the course of an 
engine cycle. Measurements carried out by these methods show 
that the commonly used assumption that the actual NO and CO 
concentrations are close to their theoretical equilibrium values 
at any given temperature is quite inadequate, as the actual 
values are invariably much higher than the theoretical values. 
Similar t1ndings apply to exhaust gas compositions of gas 
turbines. The author points out that as the fuel-to-air ratio 
in an internal combustion engine is increased, the NO and CO 
concentrations in the exhaust gas decrease and increase, 
respectively. This suggests the theoretical possibility of 
drastically reducing the concentrations of both by operating 
the engine with a fuel-to-air ratio for which the NO and CO 
concentrations in the exhaust gas are numerically equal and by 
inducing these two constituents to interact according to the 
equation: 2NO plus 2CO yields N2 plus 2C02. The practical 
realization of this idea rests on the possibility of developing 
engines capable of operating at the required fuel-to-air ratio, 
carburetors capable of maintainin~ the required fuel-to-air 
ratio at the rrevalent operating conditions, and catalysts or 
other means ot facilitating and accelerating the ~bove =eaction. 

14026 

Sta·rkman, E. s., H. E. Stewart, and v. A. Zvonow 

AN INVPSTIGATION IUTO THE FORMATION AND MODIFICATIO~ OF EMISSION 
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PRECURSORS. Preprint, Society of Automotive Engineers, Inc., 
New York, 9r., 1969. 15 refs. (Presented at the International 
Automotive Engineering Congress, Detroit, Mich., Jan. 13-17, 1969, 
Paper b90020.) 

A detailed observation ot the mechanisms by which undesirable 
products ot combustion are formed and modified during residence 
in the engine cylinder was attemFted. A hydraulically actuated 
sample valve, difterent tram the electrically or mechanically 
driven ones involved in previous studies, was utilized. The 
combustionchamber of a SFark ignition engine was sampled 
directly with a hydraulically actuated and controlled valve. This 
resulted in increased fleYibility in sample size and in the time 
ot acquisition, and thus permitted a much more comprehensive 
history of combustion gas composition to be obtained. The cold 
wall was tound to influence equally carbon monoxide, carbon 
dioxide, and nitric oxide formation, as it has been previously 
shown to influence unburned hydrocarbons. Results indicated 
that sample fraction should be at least 1% of cylinder content 
it the chemical analysis is to reflect conditions away from 
the wall reliably. There was evidence that large gradients in 
composition are created across the combustion chamber and 
these gradients persist throughout the expansion. Examination 
ot engine operating variables, such as srark advance, compression 
ratio, mixture strength, and speed, provided more evidence of 
the role which chemical kinetics Flays in determining the 
concentration ot nitrogen oxides appearing in engine exhaust. 

1403] 

Pahnke, Alden J. and James F. Conte 

EFFECT OF COMBUSTION CHAMBER DEPOSITS AND CHIVING CONDITIONS ON 
VEHICLE EXCAUST EMISSIONS. Preprint, Society of Automotive 
Engineers, Inc., New York, N. Y., 24p., 1969. 15 refs. 
(Presented at the Irternational ~utomotive Engineering Congress, 
Detroit, Mich., Jan. lJ-17, 19&9, Paper &90017.) 

Hydrocarbon exhaust emission levels of new cars driven under 
consumer-type conditions increase during the initial 5000 to 
10,000 miles of operation; the magnitude of the increase is 
less with vehicles equipped with exhaust control systems. 
The role of combustion chamber deposits in increasing hydrocarbon 
exhaust emission levels during the initial period of vehicle 
operat1on was considered. Analyses have shown these deposits 
to contain high concentrations of lead salts originating from 
the combustion ot lead alkyls present in gasoline. Two consumer
type vehicle tests to determine the effect of leaded and 
unle~ded gasoline on exhaust emissions were completed. One 
test involved 122 cars without exhaust control systems and the 
other, 3b cars with exhaust control systems. In both tests, 
hydrocarbon exhaust emissions of the leaded and unleaded cars 
increased during the initial period of mileage accumulation 
and then leveled out as eguilibrium was reached. Average 
hydrocarhon ewission levels of the leaded cars were higher 
than those of the unleaded cars with the difference or net lead 
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ettect amounting to 7~ in both the 122-car and the 36-car tests. 
No siqniticant differences in carbon monoxide or nitrogen oxide 
emission lev€ls were observed. Photochemical reactivity levels 
were essentially the same tor the leaded and unleaded car 
groups in the two tests. A limited study ot the effect of 
mileaqe accumulation conditions on exhaust emission levels 
was carried out. Pesults obtained under rapid or accelerated 
mileage accumulation conditions did not correlate with consumer 
test results. (Author abstract modified) 

1411 fi 

Hurn, P. w. 

AIR ?OLLUTICN AND THE CO~DRESSION-IGNITION ENGI~E. Preprint. 
Combustion Institute, Pittsburgh, 14p., 1 '!68. 9 refs. 
(Presented at The Combustion Inst. Twelfth International 
Symposium on Combustion, Poitiers Univ., France, July 14-20, 
1908, Paper f1-7.) 

The compression-ignition engine, popularly known as the diesel, 
is examined as a contributor to metropolitan air pollution. 
Smoke and odor are recognized as the primary targets of public 
obiection to the diesel, and factors relevant to the smoke and 
odor problem are discussed. Problems of diesel smoke are seen 
as readily manageable, but a satisfactory solution to the diesel 
odor problem is not yet available. Other pollutants, e.g., 
unburned or partially burned hydrocarbons, oxides of nitrogen, 
and carbon monoxide, are signiticant products of diesel 
combustion. Ot these, only nitrogen oxides and possibly the 
aldehydes are typically discharged in quantities that in 
equivalent volumes may exceed the quantities discharged by 
spark ignition reciprocating internal combustion engines. 
Features unique to the diesel combustion process are discussed 
as tactors relevant to generation or avoidance of objectionable 
pollutants. The high temperatures and oxygen availability in 
diesel combustion are seen as serious impediments to 
satistactory reduction of the yield of nitrogen oxides, but they 
are tavozable in holding concentrations of pollutants in other 
categories to acceptable low levels. To compound this advantage, 
the diesel has advantaqes both in fuel economy and in higher 
heat value of diesel tuel compared with lighter fuels. Thus, 
it would appear that diesel power offers an excellent 
opportunity for continued and expanded application to meet 
increasingly ~trinqent clean air requirements. (Author 
abstract moditied) 

1 41 2"1 

Stan~, R. K. and B. H. Eccleston 

VEHICLE E~ISSIO~S VS. FUEL COMPOSITION. Preprint, American 
Petroleum Institute, Montreal, Can., Div. of Refining, 50p., 
1YoH. Y refs. (Presented at the Session on Air and Water 
Conservation, J3rd Midyear Meeting of the American Petroleum 
Institute Division ot Refining, Philadelphia, Pa., May 16, 1968, 
Preprint No. ~3-68.) 

Peduction ot eva~oration losses trom motor vecicles was 
investigated as a means ot lessening the amount of pollutants 
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reaching the atmosphere. The effect of fuel volatility and of 
front-end tuel composition on the quantity, composition, and 
photochemical reactivity of vehicle emissions including both 
tailpipe and fuel-system losses were studied. In addition, the 
test variables included engine fuel-system features and ambient 
temperature, which was varied over a range of 20-95 F. Qesults 
of tests on eight 1966 model cars are given._ Driving cycle and 
instrumentation typical of current practices for emission studies 
were used. Test results showed that at high ambient temperatures, 
a large reduction in evaporation losses accompanied a reduction 
in front-end fuel volatility. However, there was also a small 
adverse effect on exhaust emissions from volatility reduction. 
Reactive hydrocarbon emissions from evaporation were reduced 
substantially by either volatility reduction or saturation of 
light olefins. Light olefin reducticn also reduced exhaust 
reactivity. Carbon monoxide emissions showed a sreall increase as 
tuel volatility was reduced, while nitrogen oxides and aldehydes 
showed no signiticant fuel effect. (Author abstract modified) 

14619 

Cejka, Milan 

DIESFL BNGINF EXHAUST GASES. (Vyfukove plyny z naftovych 
motoru). Text in Czech. Ropa Uhlie, 9 (6-7): 208-211, 1967. 

Composition of engine exhaust gases depends largely on the 
tuel-air ratio, which varies in accordance with the loading 
of the engine from 18:1 to 100:1, ~nd this greatly influences 
the combustion process. In addition, the content of 
exhaust gaseE is determined by the shape ot the combustion 
chamber, the type ot fuel injection, whether the engine is 
two or tour stroke, habits of the driver, etc. Analysis gave 
evidence of 47 different compounds in engine exhaust gas. 
Nitrogen oxides comprised 40-85% of the emissions from diesel 
engines compared to 10% from combustion engines. The content 
ot aldehydes in smoke is the main cause of toxic effects in 
humans. It is believed that lighter fuels reduce smoke, but 
they yield more irritant compounds. In a garage for 200 
buses whose engines were in good condition, the measured 
concentration of carcinogens was 2.7 to 2.9 micrograms/100 cum, 
which is less than values found in ambient air from burning 
coal. The setting of maximum allowable concentration standards 
is very dift1cult because ot the wide range of individual 
reactions to engine exhausts. Reduction of pollution may be 
etfected oy supplying specially treated fuel with low sulfur 
content, after burning ot gases as practiced in the U. s., and 
regular inspection of engines. 

14892 

Durrant, T. 

TOWARDS CLEANER SKIES. 
21, 1968. 

Aeroplane, 116 (2966); 16, 20-21, Aug. 

The main contaminants produced by aircraft burning kerosene fuels 
are exhaust smoke, unburn2d hydrocarbons, carbon monoxide, and 
sultur and nitroqen oxides. The presence of smoke in the engine 
exhaust is a tailuce to control carbon production or consumption 
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processes or bott, but exoerience has shown that elimination 
ot smoke is difficult at increased engine pressure ratios. By 
changing combustion-chamber design and including airspray fuel 
injectors, it is expected that new large transport gas-turbine 
engines will have a barely visible level of smoke emission. 
Annular chambers now being introduced have a smaller flame tube 
wall surtace area and therefore use less cooling air than the 
tuboannular system. Consequently, unburned hydrocarbon and 
carbon monoxide concentrations at idle and taxi conditions will 
be lower on new engines than on those currently in service. The 
most difticult contaminants to control are nitrogen oxides, 
although concentrations are low compared with the automobiles. 
Intensive investigations are being conducted to reduce these 
emissions; it is ~uggested that o~e method of reducing their 
concentration may be by running with a richer primary 
combustion zone, 3lthough this is contrary to smoke-control 
requirements and would involve design compromises. 

14lJ24 

Sawyer, R. f., L. S. Car:etto, iind E. S. Starkman 

THE FOR~ATION OF NITRIC OXIDE IN COMBUS1ION PROCESSES. Preprint 
Abstract, Col!1bustion Institute, Pittsburgh, 2p., 1968. 7 refs. 
(Presented at the Combustion Inst., Central States Sect., Tech. 
Meet. on Pollut. Problems Associated with Combust., Columbus 
Ohio, March 1'168.) 

Nitric oxide (NO) formation was investigated in several combustion 
environments including laboratory burner flames, stirred 
reactors, gas turbine combustor models, piston engines, and 
industrial and aircraft gas turbines. Hydrocarbon and ammonia 
fuels were studied with air as the oxidizer. Theoretical 
considerations wer:e based upon both equilibriu~ and kinetic 
models in attempts to predict the composition of the 
comhustion products for cOmfarison with the experimental 
observations. Although the ditferences in the observed NO 
concentrations in difterent combustcr:s seemed to emphasize 
the strong intluence of cornbustor design, some trends vere 
present which may be explained on the basis of theoretical 
argu~ents. From equilibrium composition calculations, the 
concentrat1on of NO in combustion products was shown to be 
strongly dependent upo~ both the mixture ratio and product 
temperature, but not upon the combustion pressure. ·Kinetic 
processes prevent the equilibrium of NO concentrations in 
expansion. of combustion products. Recent evidence indicates 
that NO ~orrnation is kinetically controlled in some combustion 
processes and that concentrations may tail to reach or, in some 
cases, even exceed equilibrium predictions. Studies of 
premixed ammon1a oxygen flames in a rorous plug burner reveal 
NO at greater than predicted equilibrium concentrations. The 
singular role of nitr:ogen from ammonia in the tormation of 
oxide is under current investigation. NO concentrations in a 
well-stirred reactor, ammonia combustion in a reciprocating 
enqine, and NO infrared emission during the expansion rrocess 
were recently meiisu~ed. High NO levels were indicated. 
Measurement ot nitric oxide from gas turbine combustors indicate 
that NO concentrations depend strongly upon the combustor 
contiguration and even possibly u~on the tem~erature-time 
history ot the products in the turbine and exhaust systems. 
studies of piston engine expansion processes show NO levels to be 
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trozen early in the expansion process; concentrations are not 
simply related to the equilibrium levels predicted for peak cycle 
temperatures. (Author abstract modified) 

1~043 

Los Angeles county Air Polluticn Control District, Calif. 

INTTIAL RPIEF OF THE AIF POLLUTION CONTROL DISTRICT OF THE COUNTY 
OF LOS ANGELES. (Presented before the U. S. Federal Power 
Commission in the Matters ot Transwestern Pipeline Co., Docket 
no. CP6J-204, CP64-Y1; El Paso Natural Gas. co., Docket no. 
CP64-76; Gulf Pacitic Pipeline Co., Docket no. CP63-22J. 46p., 
1%5.) 

Evidence is presented indicating that fuel oil burning by 
industry and power plants is seriously affecting public health 
in Los Angeles and could lead to a major disaster. To combat 
this acute air pollution problem, industry and power plants 
must be provided with year-round natural gas service at higher 
levels than those of oacitic Lightir.g's Tailored Supply Program. 
Unless the power plants ar.d industry can change to a cleaner 
fuel, sulfur dioxide and nitrogen oxide levels, which already 
exceed most modern recommended standards, will increase 
dramatically in the next 15 years. These pollutants in 
combination with sulfates and particulates are contributing 
causes ot severe respiratory illness. Other air pollution 
problems wholly or partially attributable to fuel oil burning 
are damage to vegetation and property, reduced atmospheric 
visibility, and aggravation of photochemical smog. If natural 
gas were substituted for fuel oil, daily emission of nitrogen 
oxides could be reduced by 85 tons, sulfur dioxide by 410 tons, 
and particulates by 31 tons. The peak periods for these 
pollutants are December, January, and February, refuting the 
contention of oil and gas companies that pollution is not a 
problem in winter. 

1~310 

Friedlander, s. K. and J. H. Seinfeld 

A DYNAMIC ~ODEL OF PHOTOCHEMICAL SMOG. Environ. Sci. Technol., 
3(11):117~-11!:!1, Nov. 1969. 19 refs. 

A simplitied kinetic scheme is froposed as a dynamic model for 
photochemical smog reactions. Unlike previous diffusion models, 
which have been concer~ed with nonreacting pollutants, the 
formulation of this model takes into account both the chemical 
reaction and turbulent mixing asfects of the photochemical smog 
problem. In the first part of the paper, a simplified kinetic 
mechanism is presented for the formation of photochemical smog 
from nitric oxide and unburned hydrocarbons. In the second part, 
dittusion models based on the general equation of conservation of 
species are discussed. The model is a combination of the 
transport and chemical kinetic equations and predicts the 
behavior of a reacting pollutant cloud. The roles of sulfur 
oxides and aerosols are not considered. Calculations basedon the 
model lead to concentration dependence on time, similar in form 
to the exoerimental results for laboratory reaction chambers. The 
Lagrangian similarity hypothesis tor the diftusion of nonreactive 
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components is extended to reactino species to take into account 
the effect ot atmosoheric mixing. This leads to a set of 
ordinary ditterenti;l equations tor the reactive species of the 
type describing a chemical reactor of variable volume. As a 
preliminary example ot the applicaticn of the model, a 
calculation was made tor a sinqle bimolecular reaction. 

1 S BY 

NATURE AND CO~TPOL OF AIRCRAFT ENGINE EXHAUST EMISSIO~S. 

Northern ~esearch and Engineering Corp., Cambridge, ~ass. 
Contract 01-i:u-6H-27, Report 11 34-1, 388p., Nov. 1968. 208 refs. 

The results ot a study ot the emissions of air ?Ollutants by 
aircratt engines in the U. s. are presented. The study included 
four aspects of aircraft engine emissions: the nature of aircraft 
engine emissions and quantities emitted, the effects or impact 
of eircraft engine emissions on the populace, the reduction of 
emissions, and qovernmental control ot the emissions. In 
addition, emission control requirements were considered and 
guidelines developed for deter~ining the degree of control 
needed. The principal conclusion drawn from the study is that the 
nature and extent of air oollutant emission by aircraft can be 
assessed with sutficient accuracy to allow a comparison between 
aircraft and other emissions sources. On that basis, aircraft 
are a small contributor ot pollutants in metropolitan areas. 
In the vicinity of air terminals, ho~ever, the density of 
p0llutant emission by aircraft and the resulting pollutant 
concentrations are comparable to emission densities and 
concentrations in adjacent communities of the same pollutants 
trom other sources. Thus, the principle impact of aircraft 
is local in nature and is expected to become more severe in 
future years. It is also likely tbat aircraft emissions will 
constitute a more signiticant portion of community-wide pollutant 
loadings as new aircraft are introduced and as emissions from 
other sourc2s are reduced. It is further concluded that whenever 
a r~duction ot aircra~t emissions becomes desirable, a variety 
ot practical approaches exist to reduce both the quantities of 
poll1Jtants emitterl and their impact on the community. Specific 
conclusions relative to emission reduction and emission control 
are oresented. A program ot activity with regard to aircraft 
emission is recommended. All emission data is tabulated. 

Smith, Palph I. 

AIR-POLLUTION PROBLEMS OF THE PHOSPHATE INDUSTFY. (Jureau of 
Mines and Geology, Montana, Western Phosphate Region, Pree. 
Ind. Seminar West. Phosphate Reg., Butte, Mont., 19611, p. 46-48, 
June 1967. (Special ::>ub. 42) 

Materials from the phosphate industry which contribute to air 
pollution are listed as follow~: solids, such as natural 
dust and organic particles, industriai dusts such as carbon and 
tly ash trolli the combustion of fuels, and tine dusts; gases, 
such as sulfur dioxide and trioxide, hydrogen fluoride, silicon 
tetrafluoride, chlorine, hydrogen chloride, carbon ~onoxide and 
dioxide, nitrous and nitric oxide, ammonia, alcohols, and ozone; 
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and water vapor and mists, which are liquid from condensation 
of water and acids on suitable nuclei. The noxious gases come 
from two sources in the fhosphate industry: a wet process 
called denning, and from calcination processes. As the gases 
or smoke come out of the stack, they may either continue upward, 
spread out and diffuse, or an inversion or turbulence may cause 
a rapid downward trend a short distance froi the stack. Smoke 
and tumes have both psychological effects (depression and general 
irritation) and physiological effects (the irritation of membranes 
ot the nose, throat, and lungs by the inhalation of gases; a 
toxic effect in the stomach of animals who eat contaminated 
vegetation). Methods for the removal of solids are listed as 
fellows: a long flue equipped with baffles and settling chambers; 
a tiltering system such as a bag house; and the cyclone. The 
most economical and eftective way of removing noxious gases is 
by scrubbing. Sulfur gases may also be sent through a sulfuric 
acid plant. Fluorine gases may be removed by forcing the 
gases through a bed of limestone; the absorption causes a chemical 
reaction to take place, forming inert calcium fluoride. Other 
removal methods mentioned include the following; electrostatic 
precipitation; and sonic precipitation. 

155YY 

Vendramini, R., G. G. Calapaj, and G. Rausa. 

A CHEMICAL AND STATISTICAL STUDY ON THE POLLUTION OF THF INTERNAL 
ATMOSPHERE OF THE AUTOVEHICLES FROM EXHAUSTED GASES. 
(L'inguinamento da gas di searico nell'atmosfera ir.terna degli 
autoveicoli.). Text in Italian. L'Igiene Moderna, 
62(1-2): J-26, Sept. 1%9. 31 refs. 

In the metropolitan area of Padua, Italy, and on national and 
local high-ways branching out frcm this city, data was collected 
for two seasonal periods: Autumn-Winter (October 1967 to 
February 1Y61:l) and Spring-Summer (March to July, 1968). Urban 
traftic conditions were classitied in three categories: free
tlowina (on wider streets outside rush hours), medium (same 
streets during rush hours) , and sluggish (during rush hours 
on streets less than six meters in width and with a large number 
ot trattic signals). Test automobiles were e~uipped with two 
pumps, one at a low level and one at a high level, which gave 
readings of atmospheric content between the two front seats. 
A N/10 solution of sodium hydroxide was used to trap formaldehyde 
and nitrogen oxide, while 1/1000 palladium chloride was used 
to detect carbon monoxide. The upper pump drew about 20 liters 
per minute of air through a SS 602/h paper filter, which 
captured lead from the air, this could then be extracted from the 
tilter with nitric acid. Each sampling period lasted 10-15 
minutes, during which time the vehicle was operated with closed 
windows, open vents, and no operating fans. All samples 
were collected on windless days. Results were expressed in 
ppm (carbon monoxide, nitrogen oxides, formaldehyde) and 
micrograms/me (lead). Statistical analysis showed a relationship 
in the increase of other pollutants with respect to increased 
co. Two indexes were calculated~ the •eta' of Cucconi and the 
'rho' ot Spearman. The other pollutants were found highly 
correlater. wich co concentrations, regardless of seasonal 
variations. Presence of pollutants in the interior of motor 
vehicles was sufficiently high to cause hypoxia affecting vision 
and the high-er centers of intellect. 
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Tokyo Metropolitan Government, Japan, Public Nuisance Control Div. 

THE EMISSION SOURCES OF NITROGEN OXIDE AND CHRCMIC ACID AND THEIR 
STANDARD CONTROL EQUIP~ENTS. (Chisso sankabutsu oyobi kuromusan 
misu.to no hassei_gen to sono hyojun jogai setsubi ni tsuite). 
Text in Japanese. Kogai to Taisaku (J. Pollution Control), 3(7): 
411-419, July 15, 1967. 

Nitrogen oxides are emitted by nitric acid plants, sulfuric acid 
plants, certain kinds of chemical reaction apparatus, and metal 
surface treating plants. The metals which are treated with nitric 
acid are copper, aluminum, nickel, iron, and so forth. The 
nitrogen oxides which are generated by the reaction of metal and 
nitric acid are nitrous oxide, nitric oxide, nitrogen dioxide, 
nitrous anhydride, nitrogen peroxide, and nitric anhydride, the 
primary air pollutants being nitric oxide, nitrogen dioxide, and 
nitrogen peroxide. Nitric oxide is slowly oxidized by oxygen in 
the air. Poisoning from nitric oxide only has not been reported, 
but it is said to change active hemoglobin into an inactive one. 
Nitrogen dioxide and peroxide have a stinging odor, lower the 
blood pressure, and paralyze the nerves. High concentration of 
nitrogen dioxide above 100 ppm could cause human death. The 
allowable concentration of nitrogen dioxide is 5 ppm. Nitrogen 
dioxide is easily absorbed by water and becomes nitric acid, 
but nitric oxide must be oxidized before washing with water. 
Since the reaction rate of nitric oxide is very slow, some 
catalysts such as activated coal must be used. Chromic acid is 
generated almost exclusively by a chromium plating process. 
Hydrogen and oxygen gas generated by electrolysis release chromic 
acid into air, mainly in the form of chromium trioxide which is 
poisonous and injures the kidneys. The allowable concentration is 
0.1 mg/cu m. Chromic acid mist can be absorbed easily by washind 
with water. The results by the above methods are the following: 
nitric oxide was reduced from 70,000 ppm to 36 ppm; nitrogen 
dioxide, from 650,00C ppm to 70 ppm; and chromic acid mist, from 
42.65 mg/cum to 0.077 mg/cum. 

15723 

Faingold, s. G., A. M. Stanetskaya, L. A. Tretyakova, and N. S. 
Ki pot 

CAUSES QF THE FORMATION OF NITRIC OXIDE IN THE CARBONIZATION OF 
COALS. Coke Chem. (USSR) (English translation from Russian of 
Koks i Khim.), no. 2: 2J-28, 1969. 10 refs. 

While confirming that nitric oxide is an inevitable product of 
coal carbonization, previous research,has not est~blished the 
extent to which carbonization participates in nitric oxide 
content of coke oven gas or its relationship ~o the nitrogen 
content of coal. To resolve these questions, as well as 
determine the nitric oxide content of coke-oven gas during 
carbonization, various coal blends and different grades of coal 
were carbonized in a gas-tight oven chamber at a pressure of 600-
800 mm water gauge. The evolution of nitric oxide followed the 
same pattern for all blends and coals: the content reacheil a peak 
at 200-399 c, the beginning of carbonization, and the peak lasted 
until 400 c. The quantity of nitric oxide evolved was unrelated 
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to the nitrogen content of the blends and coals. For example, one 
blend contained 2.36~ nitrogen, and the dynamic mean nitric oxide 
content of the coke-oven gas equalled 2.83-3.67 ppm or 0.96-1.10 
ml/kg for the blend. The nitrcgen content of the blends ranged 
from 1.5-2.363. The nitrogen content of coals varied less and 
the volatile matter differed sharply, but nitric oxide formation 
was the same as for bl~nds. It is concluded that nitric oxide is 
tormed as a result of reactions involving the liberation of 
oxygen from the air, introduced with the blend or coal and the 
oxygen-nitrogen-containing compounds in the coal. 

15769 

Pursall, Il. F. 

POLLUTION IN ROAD 'iUNNELS. Consul ting Eng., 33 (8): 57-58, Aug. 
1':169. Y refs. 

The sources and causes ot the build-up of pollutants in road 
tunnels are discussed. The two ~ain sources of poisonous exhaust 
gases are gasoline and diesel engines. Diesel exhaust emits a 
smaller percentage of carbon monoxide than the gasoline engine, 
but because the diesel engine is larger, it emits a larger volume. 
The diesel engine also produces more nitric oxide and nitrogen 
peroxide. Vehicles emit up to 503 more carbon monoxide on the 
up-gradient than on the level; on the down gradient, they emit 
403 less. In calculations ror two-way tunnels, an average figure 
tor carbon monoxide emission can safely be taken. Tests showed 
tpat the amounts of carbon monoxide and other combustion 
products vary directly with speed. Differences in tunnel 
concentrations tor the Sumner Tunnel in Boston and the Central 
Tunnel in London were attributed to different vehicle speeds and 
variations between British and American vehicles and fuels. The 
variations resulted in higher concentrations of lead and 
hydrocarbor.s in the Sumner Tunnel; carbon monoxide concentrations 
were similar for average daytime periods in both tunnels. The 
effects of carbon monoxide, nitrogen oxides, and lead compounds 
are briefly discussed. It was concluded that if the concentration 
ot co can be diluted to below 100 ppm, the concentration of 
nitrogen oxides and other gases should be relatively harmless. 
Visibility should also be satisfactory under these conditions. 
In a 2 way tunnel, the maximum ventilation rate was calculated 
to be 200 cu it/min/ft. With one way traffic, ventilation is 
induced trom the portals by the moving vehicles, but ~dd1tional 
artiticial ventilation would be necessary when the traffic is 
stopped or movincr slowly. In most large tunnels, alarms operate 
it the CO conc~ntration exceeds 250 ppm. 
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ATMOSPKERIC INTERACTION 

00130 

AIP l'OLLUTION AND HEALTH. Am. Rev. Pespu:at. Diseases 
':'J. (2) 1-12, Feb. 1%6. (A statement by the American 
Thoracic society Committee on Jlir Pollution). 

The health hazards of air pollution are discussed in connection 
with the meteorological conditions that help to bring them about, 
techniques of air pollution measurement, and research on the 
biologic eftects of exposure to air pollutants.## 

00177 

H. Buchberg, M. H. Jones, K. G. Lindh, and K. w. 
Wilson 

~IR POLLUTION STUDIES WITH SI~ULATED ATMOSPHERES. California 
Univ., Los Angeles, Dept. ot Engineering. (Rept. No. 
b1-llll.) July. 19b1. 185 pp. 

Part I ot this report deals with the statistical relations 
among interacting atmospheric variables. Also contained in this 
report are the results ot several auxiliary or supporting studies 
as tallows: Air Purification Studies; Development of an Eye 
Mask for the Measurement of the Threshold of Eye 
Irritation; Development of an omnidirectional Solar Radiometer 
for a Limited Spectral Region Centered about 0.36 microns; A 
Comparison ot Concentration and Duration as Measures of 
Threshold for Eye Irritation; A Comparison of Threshold to 
Eye Irritation Resulting from Reacted Air Mixtures Sampled 
at Ditterent Points in the Exposure System; A Comparison of 
Odor Threshold and Eye Irritation Threshold for Formaldehyde, 
llcrolein, and Ozone. (Author)## 

00302 

A. P. Altshuller 

ATMOSPHE~IC ~EACTION STUDIES RELATED TO AIR POLLUTION. 
Environ. Health 8, 27-30, Jan. 1964. 

Arch. 

Studies of air pollution in urban and adjacent rural areas by 
particles and trace gases need to be.related to studies of 
composition of the earth's atmosphere. Man's activities generate 
pollutants which in themselves or through photochemical reactions 
contaminate the general atrnosp~ere. Cooperative efforts need to 
be made by air pollution and atmospheric science laboratorie& to 



obtain monitorinq data. Areas ot such research in 
mp3c~rPment ot poll~tants and nonnoll~tants, measurement methods, 
instr~mentation, and biological and chemical effects are reviewed 
by th0 author. The proper selection of synthetic atmospheres 
far lcltooratory st11diPs so that reill conditions are retlected is 
e~oh~s1zeJ. An important problem still rPguirinq solution is the 
obt11ninq ot suooort, rersannel, and tacilities for research and 
d0u0lof!m>:'nt an instrumenL1tion tor specialized applic1tions.## 

OOJ4U 

W. L. Paith 

PSI.ATIVi:: RSACTIVITY 0"' HYDFOC~PPON'.) IN PHOTOCIJC:MICAL c;~QG 

FORM~TION AND ITS PR~C~ICAL J~DLICATIONS. Preprint. 
(Presentej at the SYth Annual fe 0 tinJ, Air Poilution Control 
Asso::1atic:)n, San fran::isco, Calif., ,Juri<? 20-l.4, 196t,, Paper 
~o. 66-40.) 

A1N;111te anrl intel~iq,ont cor,trol ot photochemical smoq re>quires a 
knowledqe ot the relat1v,o reactivity of the tydrocarbons emitted 
trom motor vehicles anrt a method or weasur1ng them. An extensive 
surv 0 y ot the literature yields th~ tollowing general 
cLis~1ticat1or. ot byrlrocncbons: (1; reactive (all ole:'ins and all 
anirn.1t1cs 0 xc:c·pt nenzene 1llrl tolu0ne) anrl (2) nonr:eactive (all 
parntf ins, acetylene, i1enzene nnr1 to:luene). Iii thin the olefin 
SPrJ~s, there is a w1rte r~nqe at reactivity; ethylenP is tar less 
reactiv~ than other oletin species. In fact, ethylene rrcv1des a 
01J0~ 11~e ot iernaccat10~ bet~ePn re~ctive ana unreact1ve 
compounds, so trlr i!S photochewical smog ~ormation is concerned. A 
s1.mple method ot nnillys1s that will d1stinyu1sh bet1<een reactive 
and non-re1ct1ve hydrocarhons is sorely needed. At present, 
a~ instrument that woulrl distinquish tetween oletins and 
n.rnolef1ns wo:.ild DA '.lsetul. (A.utcor) II# 

l)U l4'o 

J. c. Pcmnnov~ky, p. Jn'Jels, ,1110 R. ,J. Gordon 

rs~J~~TION or SMCG EFFSCTS IN TH[ HYDROCAR~UN-NITPTC OXIDE 
s vs TE 'I • r rt' I' r i rt. ( r r E's en t e rJ d t the Air 
"ollution Ccrtrcl ~ssac. Annual Meeting, June 20-24, 1966, 
s.1r. >ranc1sco, Cal1t., Pa Fer No. 6b-4.C). 

Th,' co IT"J lex role o + n 1 tr i c n xi 1 e 1 n r hot o ch~- mica 1 s rn o ·J has 1 e d to 
contlictinq cnnclus1ons roncern1n~ its reldt1onship to end effects. 
':'hP contusion has not bPPn dispelled hy the tendency to employ 
k1netic parameters ot the photoche~ical reactions accompanying the 
for~ation ot smog as inaicators of ~he end ettects. In an attempt 
tn re~0lve the~e ~ittPrences a detailed study was =arr1ed out to 
Exam1n£ the c,ttects ot vary1nq the concentrations and reactant 
r(1t ios ot NO rinrt 11 hyrirocarbon 11 on 1 numb·?r oi smog Pttects as 
well as on various tunrtions of the, r:eaction rate. Hydrocarbon 
COIT'[·On<"nts lncreas1ng in COn~.i.PXlty irorn r1·o~>ylene through a 
s1~ulated ~uto exhaust to authentic auto exhaust were irradiated 
in the nresenrc of NO in larqe chambers instru~ented tor 
rnPa.:=~11LP'TIP~t:c:~ o~ n:J~'·(~Lou~-::; VJr1ablPs. Eye ir1-1tation was 
rnP.-,~~IJrPii US 1I1q CT S 0 lt->CtPd pa_npl Oi human SUi lPCts; tormat1on of 
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ozone and tormaldehyde w2s followed analytically. From other 
analytical data it was possible to derive half-lives for NO, 
N02, and hydrocarbon, as well as maximum reaction rates for 
propylene, either as the sole hydrocarbon or as a component of the 
exhaust. The various dependent variables are presented as 
tunctions ot the reactant concentrations by means of contour 
diaqra~s derived by computer treatment. The effect of 
"hydrocarbon" and NO levels on Sffiog ettects are discussed; the 
observed relationships between end eftects and reaction rates are 
considered. The study si~ulated the eftects of varying degrees of 
vehicular emissions control over one or both reactants and has a 
bearing on the establishment of vehicle emission standards in 
California. (Author)#* 

00362 

H. I Schiff' 

KINE~ICS OF ATMOSPHERIC GASES (FINAL REFT.) McGill Univ., 
Montreal, Canada, Upper Atmosphere Chemistry Group (Rept. 
No. AFCRL-66-1). Nov. 1965. 44 pp. 

summaries are presented on work alreaay published in the 
literature. These include kinetics of atom and excited 
molecule reactions, and recoffibinations; absolute quantum yield 
measurements; and diffusion coefficients. The 
tallowing summarizes war~ yet to be published. The reaction of 
O atoms with aluminum vapor was found to produce 
chemiluminescent flows which consisted of a continuum, whose 
intensity distribution was similar to that obtained from 
rocket experiments. The reaction of 0 atoms with trimethyl 
aluminum (TMA) also produced a chemiluminescent continuum. No 
resonance radiation corresponding to A10 emission could be 
produced by irradiating the reaction products with continuum or 
discrete lig3t sources. The reactions ot a number of 
metalorganic compounds with active nitrogen produced glows 
which consisted of a number of bands, some of which have not yet 
been identitied as well as lines from excited metal atoms. The 
rate of reaction ot TMA with molecular oxygen was studied using 
the mass spectometric technique. The rate constant was found to 
be (2 plus or minus 0.3) x ten to the minus sixteenth power 
cubic centimeters per molecule per second. The rate 
ot t~e reaction ot TMA with atomic oxygen was found to 
be grater than could be measured with this technique and 
must therefore occur at close to collision frequency. 
(Author)## 

00432 

M. E. Morrison, R. G. Rinker, and w. H. Corcoran 

RATE AND MECHANISM OF GAS-PHASE OXIDATION OF PARTS-PER-MILLION 
CONCENTRATIONS OF NITRIC OXIDE. Ind. Eng. Chem. Fundamentals 
~ (2): 17~-181, May 1%6. 

Rates of the air oxidaticn of parts-per-million concentrations of 
nitric oxide were studied homogeneously at atmospheric pressure and 
ambient temperatures in a constant-volume batch reactor. The 
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initial concentration of nitric oxide was varied from 2 to 75 
p.p.m., ~hile the oxygen concentration ranged from 3 to 25 volume 
~. The initial order ot the oxidation reaction in the absence of 
nitrogen dioxide was determined to be 2.00 plus or minus 0.09 
tor nitric oxide and U.97 plus or minus 0.11 for oxygen. From 
initial rate data at ?6.5 C., a third-order rate constant of 
(1.:!Y7) plus or minus O.O':J1) x 100,0CO (104) liter 2-sguared g. 
mole ~-squared sec. was obtained. The addition of nitrogen 
dioxide increased the initial oxidation rate, and that compound 
showed an auto-catalytic ettect throughout the course of the 
reaction. A nonlinear least-squares analysis was used to develop 
a mechanism involving six reactions, with N03, N203, and N205 
as intermediates. Use ot that mechanism gave a minimum standard 
deviation of 1.h p.p.m. for the predicted concentrations of nitric 
oxide relative to the experimental data.## 

0045J 

J. r. Detrie 

(MRTBODS ftND TECHUIOUES CARRIED OUT IN FPAMCL I~ TPE FIGHT 
AG~INST ATMOSPHFR!C POLLnTION.) Methodes et Moyens en 
Oeuvre en France pour Lutter contre la Pollution 
Atmosnherigue. Rev. Soc. Poy. Belge Ir.grs. Ind. (Brussels) 
No. (5) :l.<J7-217, May 1966. Text in French 

Logislative proposals put into effect in the Paris region over 
the last tive years are reviewed. There is a close liaison 
established between private orqanizations, representing the 
hyqiene specialists and private industry and public powers. 
Studies carried out to determine the extent of pollution, that is, 
em1ssion, dispersion, type of environment and its effect on 
pollution, demonstrated the problems involved with means of 
combatin0 pollotion. The solution cannot be found in 
qeneralized tormulas which are too often recommended, and which 
mask the detailed effort necessary to obtain good carburetion 
and combustion ot tuels and proper construction of buildings 
anrt equipment. (Author summary)## 

00':>02 

W. ,1. Hamming, W.G. !"!acP.eth, R.L. Chass 

TH? PHOTOCHEMICAL AIP POLLUTION SYNDPOMf AS EXHIPITED BY THE 
ATTACK OF OCTOBER 1%5. Arch. Environ. Health., 
14 ( 1): 137-14'!, Jan. 1'!67. (Presented at the Amer1can 
Medical Association Air Pollution Medical Research 
Conf<>rence, Los Anoeles, Calit., March .:-4, 1966.) 

The photochemical air pollution syndrome which occurred on the 
days ot Octo~er 26, 27, 28, 196~, was ty~ical and it followed 
the pattern set by previous s~og attacks. These factors 
arc>: (1) low wind speeds to concentrate the pollution in one 
area, (L) low inversion heights so that little vertical 
mixir10 can occur to dilute the e~itted materials, (3) a 
trajectory which carries the emitted pollution to Los Angeles 
Civic Center ano to Pasadena and Azusa or Burbank in the 
atternoon, and (4) sufficient sunlight to photodissoc1ate 
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the N02 formed, and to torm nitric oxide and atomic oxygen. 
The results are high oxidant or ozone and large quantities of 
sub-micron size particles. In addition, eye irritants and 
"plant damaging" chemicals are termed. Some of these are, it 
is helieved, tormaldehyde, acrolein, PAN, chemical free 
radicals, other nitrates or nitroso compounds, and a peroxyformyl 
activated complex. Authors present sixteen (16) charts and tables 
to substantiate the events in this air pollution episode. They 
include meterology, concentrations of various oxidants, 
pulmonary blow resistance, and variations in eye irritation.## 

00618 

E. A. Schuck, J. N. Pitts, Jr., J.K.S. Wan 

RELA~IONSHIPS BETWFEN CERTAIN METEORLOGICAL FACTORS AND 
PHOTOCHEMICAL SMOG. Intern. J. Air Water Pollution Vol. 
10(10) :689-711, Oct. 1960. (Presented at Photochemistry 
symposium, Robert A. Tatt Sanitary Engir.eering Center, 
Cincinnati, Ohio, Apr. 20-22, 1964.) 

By a method of averaging, involving a large amount of 
atmospheric monitoring data, it has been shown that 
interesting and perhaps valid information on the formation 
and intensities ot smog symFtoms can be obtained. 
For example, it has been shown that the concentration of 
maximum daily oxidant is a function of day of the week 
and that this function might be related to automotive 
trattic patterns. Thus for certain time periods maximum 
daily oxidant was at a minimum on weekends at stations in the 
northern protion of the Los langeles Basin (Burbank, Pasadena, 
Azusa). During this same time period the maximum daily 
oxidant was tound to be at a maximum on weekends near 
certain cities in the southern portion of the Basin (Inglewood, 
Long Beach). These two distinctly different weekend patterns 
correspond in part to the recreational activities of the 
populace, ana in addition, indicate that mixing is less than 
complete in the Los Angeles Basin. In spite of this lack 
ot complete mixing the macimum daily oxidant at stations 
within a oOO to 800 square mile area are directly proportional 
to each other in a predictable fashion. The weekend 
daily temperatures are also affected presumably by the same 
factors which influence the weekend oxidant intensity. Changes 
in inversion height ar.d wind speed appear to account for 
twotold changes in macirnum daily oxidant values. Maximum 
daily oxidant concentration was also found to be directly 
related to the square root of light intensity with little 
if any dependence on temperature. This study also indicates that 
pollution levels are proportional to each other ove~ large 
areas ot the Basin. The analysis of atmospheric data indicates 
that variable hydrocarbon to oxides of nit~ogen rations do exist in 
the atmosphere and that there exists a dependence of atmospheric 
smog symptom intensity upon this ratio.## 

00757 

A.P. Altshuller J.J. Bufalini 

PHOTOCHEMICAL ASPECTS OF AIR POLLUTION: A REVIEW. 
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PhotOCPPrn. Photobiol., Vol. 4, 97-146, 1965. 

Materials that arP emitted in the atrnosf!here are subjected to a 
number ot interestinq and unusual reactions. These reactions 
lPad tc rnanv oroducts whose deleterious eftects have now been 
reco<Jni?.Pd ~s- one of t.he most pressir1g problems in urban areas 
throuohout the 11orld. Th2se eftncts can be· observced in reduced 
visir{lity, eye irritation, plant damage, cracking of rubber, and 
corrosion ot metals. This paper is concerned 11it~ the present 
statP ot thE problems in air pollution, with empha3is on recent 
litPt~turP. The cbemical aspects are coverej in some derail 
through 1963. The biological ettects are survPyed more briefly, 
with lit'"rature reviewe:l up to the fall of 196.l.## 

OU7 bi 

D. /\. L yr. n, B.J. Steiqerwald, J.H. Ludwig 

TH~ NOVE~B~P-DECEMPfP 19~2 AIR POLLUTION EPISODE IN T9E 
UASTERN UNITED STATES. Public Health Service, Cincinnati, 
Ohio, bHdiv. ct Air Pollution. (9'l9-AP-/8) 1.J64. 2/:Jpp. 

This reoort documPnts the subject "episode" with reso2ct 
to mPteorology, air guality, and rublic reaction. Particulate 
and oaseous air guality data are reported and discussed. 
Meteorology and putlic rPacticn are di3cussed with reterence to 
the Public Health SPrvice program of Air Pollution 
Potential Forecasts. ~p1derniolcgical aspects are not 
considered. (Author abstract) #tt 

MO~THLY RfCC~T OF ME~fCQOLCGY, AI8 POLLUTION EFFECTS AND 
CO~TA~INANT ~AXIM~ (M~BCH 1966 WJTH OUTLOOK FOR MAY). 
~ir Poll11t1on Control District, I.as Angeles, Calif., 
Technical SPrvices Division. Mar. 1966, 1~ pp. 

Contains data tor the Los Angeles County area for ~arch 

lYhh on inversion base heights, mixing heights, average 
wind spe0d, rr<':cip1tation, visibility, number of srno1 
warnina days, and a daily log ot selected weath 0 r conditions. 
Siv paqes ar~ devotPd to daily maxima tor carbon ~onoxidP, 
nitroqFn OYi~es, ozone, sultur dioxide, and beta-radioactivity. 
CumulativP totals tor selected meteorological and air 
r o l l 11 t 1 on d a t a t hr o 'l y ~ M i'I r ch a re '1 i v en Fl '.ls a v ,, r a '' P po 11 u ti on 
a~n 1-:eather conditions for 'lay (19'>U-19b':i); statem~nt or. the 
outlook tor ~dY 1Yt6 is also provirted.#1 

1) ')Y 2'l 

rn•nTNIJ01JS AIP MONIT01U:!; PP01;FAM IN CINCINNATI, 19n2-1YbJ. 
P11hl1c H.c>alt~. of'!:Vi•:P, r1ncinnati, Ohio, '.liv. of Air 
r o 11 u ti on , ( Y <J 'I - ~ ;:>- 11) . ,J 'In . 1 'H, ') • 1 'J J pp. 
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ThLs report presents results of the operation of the Public 
Health Service Continuous Air Monitoring Program {CAMP) in 
Cincinnati, Ohio, during 1Y62 and 1963. Data on atmospheric 
levels ot sulfur 1ioxide, nitric oxide, nitrogen dioxide, total 
oxidants, total hydrocarbons, and carbon monoxide are 
analyzed and discussed. The data are tabulated as hourly, daily, 
and monthly mean concentration. Background information about 
Cincinnati and descriptions of the instrumentation are included. 
(Author abstract)## 

0102"1 

R. J. Gordon 

PPOTOCHEMICAL MEASUREMENTS OF ULTRAVIOLET SUNLIGHT. P~eprint. 
(~resented at the 59th Annual Meeting, Air Pollution control 
Association, San Francisco, Calif., June 20-24, 1966, Paper 
No. 66-JB.) 

Measurements cf solar ultraviolet radiation intensity were made, 
using two photoche~ical reactions. These were the gas-phase bag 
photolysis of N02 in nitrogen and the photoisomerization of 
o-nitrobenzaldehyde in liquid solution. Results of the two 
methods were converted, as nearly as possible, to absolute light 
intensities. The two sets were compared and, as applied, it 
appears that the solution method is simpler and gives more 
consistent results. It should be noted, however, that atmosphere 
N02 will aftect the two methods to ditferent degrees. A 
continuous recordins actinometer based on the solution method was 
developed and gave satistactory initial trial runs.## 

01068 

J.P. Clarke 

A SIMPLE DIFFUSION MODEL FOR CALCULATING POINT CONCENTRATIONS 
FROM MULTIPLE SOURCES. J. Air Pollution Control Assoc. 
Vol. 11.1(9):31.17-352, Sept. 1964. (Presented at the 56th Annual 
Meeting, Air Pollution Control Association, Detroit, Mich., 
June 9-13, 1963.) 

Four meteorological parameters were combineu with Cincinnati's 
CAMP sourc~-emission inventory data. Accepted diffusion 
coefficients and readily available meteorological data were 
utilized in a codel simple enough to allow calculations without 
the aid of an electronic computer. Dispersion coefficients, 
etfective stack height, wind direction and velocity, and depletion 
were considered. The results were considered to be within the 
precision ot the source inventory. The model has application as 
a forecasting tool and as an aid to evaluating urban air 
pollution sources and explaining air quality measurements. It can 
be simply presented in diagrams of relative concentration (x/Q) 
and used with source strength data to obtain quick estimates 
of point concentrations from multiple sources. The variation 
of concentration due to variations of the meteorological and source 
parameters is readily obtainable. Application of the model to 
other locations requires only a change in the presentation of 
emission data. It is presumed that the model is adaptable to 
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any !oration within Cincinnati, to other pollutants, and 
hopefully, to other cities.II 

() 12 44 

J. J. Bufalini and J. C. Purc<>ll 

NITROGEN: FOFMATION BY PHOTOOXIDATION OF ETHYLENE IN THE 
PFE5."'NCE Of ITS OXIDES Science 150, (3700) 1161-2, Nov. 26, 
1%':>. 

The apn,rent lack ot nitrogen balance tcr the photooxidation 
systems containina olefin and nitrogen oxides can be explained by 
evidence for the production of molecular nitrogen; wolecular 
nitrogen was identified by gas chromatography and mass 
spect~ometry. (Author abstract)## 

0 12 b4 

F. C. Alley, G. B. ~artin, and W. H. Ponder 

APPA'ENT RATE CONSTANTS AND ACTIVATION ENERGIES fOq THE 
E'HOTOCHEMJCAL DECO:'iPOSITION O? VARIOUS OLEFINS • J. Air 
Pollution Control Aso;oc. 1'.:>, (R) 348-50, Aug. 196C>. 

The rhotochemical reaction of various olefins and nitrogen dioxide 
was studied ur.der conditions of controlled temperature, pressure, 
and humidity in a 200 liter stirred glass reactor. The 
hydrocarhon concentration in the reactor during tour and five hour 
irradiation periods was monitored with a flame ionization 
chromatograph. Reaction rate constants, based on three 
consecutive first order reactions, were calculated for reactor 
temperature ot 20, 25, JU, and 1:, degrees centigrade. Activation 
energies tor the thcee consecutive reactions were calculated from 
the Arrhenius equation. Franched and straight chain olefins were 
studied at initial concentrations of 5.0 to 10.0 parts per million. 
(Author abstract) #ff 

0 lJ':lb 

.J.". Hodkinson 

CALCUL~TIUNS o~ co1on~ AND VISIPILITY IN UREA~ AT~OSDHEQES 

POLLUTED 3Y FASEOU~ MQ2. Intern. J. Air Water Pollution, 
Vol. 10:1J7-1LJ4, 1Yf>b. 

calculat~ons are made ot the optical effects of persistent 
gaseous N02 pollution at 0.2-2 ppm in a city atmosphere in 
both the presence and absence ot a polluting aerosol which does not 
absorb light oc N02. It is concluded that the colouring of the 
horizon sky and ot distant white obJects would resemble whisky, tea 
or cola-drinks, and the visual range would be markedly reduced. 
(Author abstract)## 
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014 81 

Nader, J. s. (ed.) 

PILOT STUDY OF ULTRAVIOLET RADIAT~ON IN LOS ANGELES, OCTOBER 
1965. (A REPORT ON CONCURR!UT MEASUREMENTS MADE BY COOPERATING 
ORGANIZATIONS BY VARIOUS METHODS.) Public Health Service, 
Cincinnati, Ohio, National Center for Air Pollution Control, 
PHS-Pub-999-AP-38, 91p., (Presented at the Fourth 
International Biometeorol0gical Congress, Rutgers Univ., 
New Brunswick, N.J., Aug. 2'l Sept. 2, 1'!66.) 

Measurements of 300-380-nm UV radiation in Los Angeles were 
conducted under varying conditions of smog environment, below and 
above the urban smog layer, and at various elevations through the 
smog atmosphere in October 1965. The UV energy incident on a 
horizontal plane surface detector near ground level at solar noon 
on a clear day (no smog) was 31 w/m square meter or 373 of the 
maximum possible for that date based on the value ot 85 w/sg m of 
UV radiation entering the earth's atmosphere. Attenuation of 
UV radiation varied wit.h smog intensity. Transmission through 
the atmosphere from 5700 feet (Mt. Wilson) to 350 feet 
(Laboratory rooftop) above sea level, average through the day, 
was 873 for a clear day and 653 for a moderate-to-heavy-smog day. 
Outgoing radiation was signiticantly increased by the smog 
environment, In heavy smog, values were higher by a factor of 
about 2 than those obtained in a no-smog environment. Outgoing 
radiation also tended to increase exponentially with elevation. 
UV scatter or transmission measurements appear to offer 
potential as a sensitive method of monitoring environmental smog 
levels as an alternative to visibility which is subjective and 
semiquantitative. The high scattering capability of a smog 
atmosphere points to the need of measurements of UV radiation in 
all directions, particularly as this applies to photochemical 
reactions in the atmosphare, and a correlation at such measurements 
with measurements of vertical components. (Author's summary)## 

01504 

W. J. Hamming and J. E. Dickinson 

CONTROL OF PHOTOCHEMICAL SMOG BY ALTERATION OF INITIAL REACTANT 
PATIOS. J. Air Pollution Assoc., 16 (6) :317-323, June 1966. 

A study of the variation in eye irritation with irradiation time 
demonstrates that the time .at which eye irritation measurements are 
taken is important in understanding the entire photochemical 
mechanism underlying the smog problem in the summer in Los 
Angeles. The data analyzed were obtained from 5 experimental 
studies conducted under a variety of conditions. Analysis of the 
data from chamber irradiation experiments indicate that eye 
irritation is noted at the same time as the max. concentration of 
nitrogen dioxide. The chamber data haye shown that the initial 
concentrations of the 2 principal reactant contaminants, 
hydrocarbons, oxides of nitrogen, and the relationship between 
them, must be considered in studying the production of eye 
irritation from photochemical smog. To determine how the initial 
reactant concentrations affect the degree of eye irritation which 
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can be produced, the available data from several experimental 
studies were analyzed.#• 

G.J. Doyle 

MODEL 
Inst. /1 

1 Hpp. 

•EPOSOLS FOR ~TMOSPHERIC SMOG. Stanford Pesearch 
South Pasadena, Calif., Southern California. 19hl. 

One model reaction for formation of aerosol in the atmosphere 
requires the presence of sulfur dioxide at fractions o~ a Fart 
pc;r million in rhotoxidi?,ing miXtllres Of olefin and nitrogen 
oxide at oart oer ~illicn concentrations. An experimental study 
ot this t~pe oi reaction and the results to date are described, 
with partirul2r emphasis on 2-methyl-2-butene as the olefin.## 

U lolU 

E.A. Schuck 

THE NATURS OF EYS IR?ITAN:S IN S~OG. 

Inst., 
Labs. 

So ut b 
1Yn1 • 

Pasa.iena, 
K pp. 

South Pasadena, 
Stanford ?esearch 
Southern California 

Three pp~ ot individ~al hydrocarbons were mixed in pure air along 
with 1 ppm of nitric oxide or nitro9tn dioxide. During the 
subsequent two hour irradiation with near-ultraviolet light the 
mixture was monitored with a long-path in~rared spectrorhotorneter. 
ThP major products formed by photooxidizing many individual 
hydrocarbons were readily identified and their concentrations 
moas1ired. In general, it was found that most olefins react 
rapidly and generate irritation while saturctted hy1rocarbons 
are rFlatively unreactive and do not result in irritating 
mixturec.. ln th? absence ct specific kno·.iled9e o:' thP ~-Y"es and 
conrentra.t ions of th,• components ot smos-prod11cino 
at~ospherPs, control cf oletins rather than oxides ot nitrogen 
arp0ars to hE' the more practicAl "P!·roach to control of eye 
irritation. The ettect ct control me2sures on eye irritation 
will ~e a tunction of several factors. Some ot th•·se factors 
arn: the olc-tir.-to-oxides ot n1tro0er1 concentratior ratio; the 
tvo0 ot olotin or olefin mixture involvea; and the len0th 
ot 1rrad1atinn time and intensity of sunlight. To the extent 
t11n.t t_hr::.s0 a11to PXhaust mixtur1~s a.re tyr)ical, it is concluded 
thAt PthylnGP anrt propylene are thP most important rrPcursors of 
ey{=> 1 rrit,"it ior. in _.::;uch mixt:urr?";::. ## 

A. T. Coleman, and c. A. Clemon:. 

fl~LIH~fNATHI c-o~;roUNDS AS GASCQIJS METEGROLCGIL.i\l. ~RAc·~·, 
1
;

0 A :lILI'?Y A ~;i) lJLT'i 1~SENSITTV 10 i'.NALYSIS ilY GAS C'l"O~ A':' ;,;·o ;, ~ IY • 
• ~II id• CC c> iJ. j (' • J ',J - :3 0 'l A y 1 '11) 6. 
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Tracer compounds added to moving air masses are useful for 
demonstrating the transfer of pollutants from one local area or 
city to another. A study cf gaseous compounds resulted in the 
selection of three suitable materials: sulfur hexafluoride, 
bromotritluoromethane, and octafluorocyclobutane. These materials 
are non-toxic, are rare in the atmosphere, and can be readily 
dispersed from weighed tanks containing them in liquid form under 
pressure. An appropriate mixture can be employed if necessary to 
reduce possible errors caused by interfering emissions, and the 
components in air can be determined with high sensitivity in a 
single 10-minute. run. An ultrasensitive gas chromatographic 
proc'edure with an electron-capture detector was developed 
which utilized carefully purified carrier gas and optimized 
columns, detectors, and operating parameters. Sensitivity of 
10 to the minus five power ppm was achieved for sulfur hexafluoride 
without concentration of the sample. Convenient procedures for 
sampling and calibration were established. Reactivities 
of these materials with ordinary atmospheric pollutants such 
as automobile exhaust, hydrogen sulfide, nitrogen dioxide, ozone, 
and sulfur dioxide were studied at various humidities, both with 
and without irradiation equivalent to sunlight. Good stability 
was indicated. Losses by washout due to rainfall appeared to be 
negligible. These techniques should be very useful both for 
tracing local emissions and for long-range meteorological studies 
of movement of air masses. (Author abstract)## 

01718 

A. P. Altshuller and I. R. Cohen 

PHOTO-OXIDATION OF ACROLEIN-NITROGEN OXIDE MIXTURES IN AIR. 
Intern. J. Air water Pollution. 7, 1043-9, 1963. 

The photolysis of acrolein and the photo-oxidation of acrolein in 
the presence of oxygen have been investigated at hiqh 
concentrations of acrolein. Beth reactions have been reported to 
proceed very slowly when the ultraviolet radiation used is in the 
solar region (less than 2900 A). The present study was made 
of acrolein-nitrogen oxide mixtures in the ppm range when 
photooxidation is initiated by solar type radiation. The acrolein 
was varied between 1 and 12 ppm and the nitrogen dioxide or nitric 
oxide between o and 50 ppm with the reactants diluted in one 
atmosphere cf air. The results are of interest as related to 
photochemical reactions in the atmosphere. (Author abstract)## 

0Hl2~ 

s. I. Kopczynski 

PHOTO-OXIDATION OF ALKYLBENZENE-NITROGEN DIOXIDE MIXTURES IN 
AIR. Intern. J. Air water Pollution. 8, 107-20, 1964. 

Measurements of the relative reaction rates of various 
alkylbenzenes in photo-oxidative reactions with N02 in the ai~ 
are reported. The reaction rates are compared with the relative 
basicities of the compounds. A partial analysis of the gas 
phase and concensed phase products is also reported. It appears 
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that as much as 50 per cent of the reacted carbon atoms may be 
contained in the condensed phase. The several irradiation and 
analytical techniques emfloyed are compared. The 
photo-oxidation reactions ot oletins and alkylbenzenes are 
compared. Free radical chains appear to play a more important 
role in the photo-oxidation reaction rates of certain alkyl
benzenes than in the reaction rates of olefins. Hyperconjugative 
interaction of the methyl groups with the aromatic ring is 
proposed as a possible explanation of the order of reactivity of 
various isomers of the methylsubstituted benzenes. (Author 
abstract) ## 

01984 

A. P. Altshuller and I. R. Cohen 

STPUCTURAL EFFECTS ON THE RATE OF NITROGEN DIOXIDE FORMATION IN 
THE PHOTO-CXIDATJON OF O~GANIC CC~POUND-NITRIC OXIDE MIXTURES IN 
AIR. Intern. J. Air Water Pollution, 7, 787-97, 1963. 

The rapid conversion of nitric oxide to nitrogen dioxide occurs 
in the presence ot certain organic species and of ultraviolet 
radiation below 4000 A. The reaction is an important and 
critical step in the over-all reactions of organic compound-nitric 
oxide photochemical systems. ~hese systems in turn are an 
important part of the reaction complex associated with the 
photochemically iPitiated type of air pollution. The eye 
irritation and plant damage effects found in photo-chemical "smog" 
have been simulated by the irradiation of certain 
hydrocarbon-nitrogen oxide systems (Leighton, 1961). Until 
recently the cvailable experimental data on the photochemically 
initiated conversion of nitric oxide to nitrogen dioxide has been 
restricted almost entirely to work on olefinic hydrocarbons 
including isobutene, trans-2-butene, and 1,3-butadiene 
(Leighton, 1961; Tuesday, 1961). Recently, preliminary work has 
been reported on other organic species including the aromatic 
hydrocarbons (Altshuller et al. 1962a). It was shown that a 
number of dimethyl and trimethylbenzenes participate in this 
reaction about as effectively as do the 1-alkenes and appreciably 
more rapidly than tehylene. In the present work this study is 
extended to additional aromatic hydrocarbons, aldehydes, ketones, 
paratfinic hydrocarbons, and alcohols. Analyses for oxidant 
concPntrations have been made on some ot the systems studied. 
Sorre data have been obtained on the format1on of aliphatic 
aldehydes in the reactions ot aro~atic hydrocarbonLnitric oxide 
systems. (Author abstract)## 

O.!J44 

G. B. Spindler. 

OBSEPVATIONS 0N THF PELEASE OF NITRIC OXIDE IN THE E-REGION. 
PLANPTARY SP~CE SCI. 14, ~J-64, 1966. 

CFSTI AD 5J2~t7 

Observations on four nitric oxide releases in the E-region are 
described. As a result ot these observations, so~e changes are 
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suggested in the current kinetic theory of the N0-0 reaction, and 
a reaction model is presented. It is proposed that the N0-0 
reaction, at least at E-region pressures, is bimolecular, and, in 
line with the findings of other experimenters, that the effective 
rate constant there may be faster than the value obtained for this 
reaction in the laboratory. Relative atomic oxygen p~otiles for 
two_ ditterent latitudes are presented as well as evidence for a 
latitude effect on the frofiles. The atitude at which 
atmospheric flow chancres from turbulent to laminar is also 
difte~ent at these tw~ latitudes. It is probably that atomic 
oxygen concentration drofs sharply below 80 km, but above the peak 
of the profile, concentration falls with a first decadis scale 
height ot 14 km, in agreement with photochemical theory. 
Observations on the wind-distorted luminous trail show a 
relatively strong wind shear present in each case near 100 km. 
(Author abstract)## 

o:us2 

J.J. Bufalini A.P. Altshuller 

SYNERGISTIC EFFECTS IN TrtE PHOTOOXIDATION OF MIXED 
!lYDROcAgBoNS. Environ. Sci. Technol. 1, (2) 133-8, Feb. 
1967. 

Since there is considerable disagreement in the published values 
for r~te constants fo~ olefin-atomic oxygen and olefin-ozone 
reactions, the reality ot the so-called excess rate has been 
questioned. If the excess rate is not real, then the rate 
of oxidation of a given olefin should depend only on light 
intensity and N02 concentration. If a second olefin of 
different reactivity is added to a given olefin, then no effect 
other than the.influence of different 0-atom and ozone 
concentrations should be observed on the given olefin and 
the hypothesis that the principal mode ot disappearance of 
olefins is due to o-atom and ozcne reactions is correct. As a 
test of this hypothesis, 1-butene was irradiated at three light 
intensities with N02, both alone and in the presence of trans-2-
butene and 1,J,5-trimethylbenzene separately. Synergistic 
effects were observed that could not be explained by 0-atom 
and ozone reacrions alone. (Author abstract)## 

02476 

E. R. Stephens. 

REACTIONS OF OXYGEN ATOMS AND OZONE IN AIR POLLUTION. 
J. Air Water Pollution 10, 649-63, Oct. 1966 (Presented 
the symposium on Photochemical Aspects of Air Pollution, 
Cincinnati, Ohio, April 1965.) 

Intern. 
at 

The reactions of free oxygen atoms and ozone as they apply to air 
pollution and the factors which govern the oxygen atom and ozone 
concentrations are reviewed. The role played by reactions of 
oxygen atoms with oxides of nitrogen is discussed as it affects the 
determination of light intensity by photolysis of nitrogen dioxide. 
The realtionship of these inorganic reactions to the attack on 
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hydrocarbon molecules is discussed along with the various attempts 
which have been made to account tor the rate of disappearance of 
hydrocarobon in terms of its reaction~ with oxygen atoms and ozone. 
Since most of these attemrts have indicated that these two 
reactions tall short of accountinq for the observed rate of 
reaction, it has heen suggested that free radical attack may play a 
role. Some difficulties with this concept are pointed out. 
Experiments on the reaction of olefins with ozone have produced 
discordant results and are discussed. (Author abstract modified)# 
# 

OL777 

A. P. Altshuller, I. R. Cohen, and T. c. Purcell 

PHOTOOXIDATION OF HYDROCARBONS IN THE PRESENCE OF ALIPHATIC 
ALDEHYDES. Science 156 (J777), <J37-9, (~Jay 19, 1967). 1966. 

A new group of gas-phase reactions has been shown to contribute 
to the photooxidation of hydrocarbons. The photooxidation of 
aliphatic aldehydes in the part-per-million range at wavelengths 
belo~ J400 A produces intermediates that react with olefinic and 
aromatic hydrocarbons. ~he reactions have been investigated with 
laboratory ultraviolet radiation sources and solar radiation. 
~!though the reaction rates are slower than those 
associated with the corresponding nitrogen oxide induced 
photooxidations, the rates are significant in terms of the time 
scale of interest in urban atmospheric reactions. These results 
may cause modifications of current considerations of whether 
control of nitrogen oxides will effectively reduce photochemical 
air pollution. (Author abstract)## 

OJJ 73 

P.. E. I.andsberg, "Chairman." 

CITY AIR - BETTFP OR WORSE? 
Cincinnati, Ohio, 1<J61. pp. 

HFW A 62-5 

Air Over Cities Symp., 
1-22. 

Hu~an activity has caused co~siderable changes in local climates. 
These modifications in turn have affected the temperatures of the 
lowest layer of the atmosphere, the diurnal temperature range, the 
shape ot the diurnal temrerature curve, the local relative 
humiditv, the local electric field, the patterns and amounts of 
precipitation, and the speed and direction of winds. These 
ettects have probably only minor influence upon human wellbeing. 
Other changes, however, have potentially harmful effects. The 
most radical effect has been on atmosphecic suspensions and 
admixtures. None of these changes have been beneficial. The 
growth of nearly all urban areas and industrial cowrlexes has 
out-paced the engineering a~d legal efforts to minimize the 
nuisance and the possible dangers of contamination. Already the 
ill winds from one settlement can influence the next tow~ downwind. 
The day ot planning in terms of single communities is over, and 
whole regional patterns now ~ust be viewed together. ~nowledge of 
air quality and its effects on health is not yet adequate. n the 
interest ot public hygiene an intense effort in biometeorological 
an<l ~edical research is reguired. (l\uthor summary)## 
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0 l85tl 

A. P. Altshuller, S. L. Kopczynski, w. A. Lonneman, 
T. L. Becker, P. Slater 

CH!MICAL ASPECTS OF THE PHOTOOXIDATIO~ OF THE PROPYLENE--
NI'J'ROGEN OXIDE SYSTEM. E;iviron. Sci. Technol., 1 (11) :8CJ9-914, 
Nov. 1Yb7. 29 refs. 

Although it is not possible to fully represent all of the 
diverse effects associated with photochemical air pollution 
by studies of a single hydrocarbon, propylene was chosen as a 
representative reactive hydrocarbon. The propylene-nitrogen 
oxide or propylene nitrogen oxide-sulfur dioxide system when 
irradiated reacts readily to produce oxidant, formaldehyde, 
acetaldehycle, carbon monoxide, peroxyacetyl nitrate (PAN), 
and methyl nitrate, along with liqht scattering, and causes ozone 
and PAD-type Plant damage and eye irritation. Thus, all of 
the major "smog" manifestations are reproducible, but not 
necessarily at the intensities experienced in the ambient 
atmosphere. The chemical and physical measurements of the 
photooxidation of propylene-nitrogen oxide or of propylene 
nitrogen oxide-sulfur dioxide over a range of reactant 
concentrations, at several light intensity levels, and under 
static or dynamic tlow conditions are reported. Biological 
indicator measurem~nt s will be reported in another paper. 
(Authors' abstract, modi ~ied) JI# 

04988 

R. D. Cadle H. S. Johnston 

C~EMICAL REACTIONS IN LOS ANGELES SMOG. Proc. Natl. Air 
Pollution Symp., 2nd, Pasadena, Calif., 19S2. pp. 28-34. 

Chemical reactions in smog are either reactions between two 
or more man-introduced contaminants or between an impurity 
ana the natural components of the atmosphere. This paper 
discusses ( 1) certain well-known reactions which must certainly 
occur, (2) experiments to determine the nature of other reactions 
expected to occur under conditions which exist in the Los 
Angeles atmosphe~e, and (3) speculations about some reactions 
which may occur. Several investigators have discussed 
certain types of reactions which possibly occur in smog. 
Haagen-Smit has suggested that reaction products of olefins with 
ozone and oxides ot nitrogen in the presence of sunlight are 
responsible tor some of the unpleasant properties of smog. 
Johnstone has discussed the oxidation of sulfur dioxide to sulfur 
trioxide in the atmosphere, which would result in the 
formation ot a mist of sulfuric acid. Blacet has proposed several 
photochemical reactions which could contribute to the ozone 
content at smog; in particular, he considered photoactivation 
and photolysis of nitrogen dioxide, sulfur dioxide, and 
aldehydes.## 

OS055L 

G. B. Spindler 

RES~LTS OF THE NITRIC OXIDE SEEDING PROGRAM. Canadian 
Armament Research and Development Establishment, Valcartier, 
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Canada. Sept. 196C>. 
S38/f:>5 .) 

84 pp. (CARDE Technical Rept. No. 

Observations on a series of nitric oxide releases in the 
E-Region are described. As a result of these observations, 
changes are suggested in the current kinetic theory of the NO 0 
reaction and a new reaction model is presented. It is proposed 
that the NO - O reaction, at least at E-Pegion pressures, is 
bimolecular and, in line with the findings of other experimenters, 
that the effective rate constant there may be faster than the 
value obtained tor this reaction in the laboratory. Atomic oxygen 
protiles for two difterent latitudes are presented as well as 
evidence for a latitude effect on the profiles. The 
altitude at which atmospheric flow changes from turbulent to 
laminar is also different at these two latitudes. It is 
probable that atomic oxygen concentration drops sharply below 80 
km, but above the peak of the profile, concentration falls with a 
first decadic scale height of 14 km, in agreement with 
photochemical theory. Observations on the wind-distorted 
luminous trail show a strong wind shear present in each case near 
100 km. (Author abstract)## 

OS20C> 

M. Nicolet 

IO~OSPHE?IC PPOCESSES AND NITRIC OXIDE. Pennsylvania State 
Univ., University Park, Dept. of Electrical Engineering 
(Scientltic Pept. ~To. 228.) (Rept. No. AFCRL-64-948.) 
Dec. 20, 1964. 29 pp. 

Analysis ot ionic processes in the ionosphere leads to the 
coPclusion that nitric oxide and its ion are produced by a 
reaction between nitrogen molecules and molecular oxygen ions. 
such a process implies a substdntial increase of NO in the E 
layer to a value greater than the photochemical concentration. In 
the lower D region, N plus 2 and 0 plus 2 ions produced by 
cosmic rays are transformed into NO plus ions. A quantitative 
estimate shows that these conclusions are consistent with 
observational data in the chemosphere and ionosphere and also 
suggPsts the explanation of the night airglow continuum. (Author 
abstract)#~ 

Altshnller, A. P., 
D. Wilson 

s. L. Kopczynski, fl. Lonneman, and 

PHO~OCHBMICAL qEACTIVITIES OF EXHAUSTS FROM 1966 MODEL 
AUTOMOBILES EQUIPPEJ TO REDUCE BYDROCARBON EMISSIONS. J. Air 
Pollution Control Assoc., 17(11):734-737, Nov. 1967. 
(PresPntPd at the 60th Annual MePting, Air Pollution control 
Association, Cleveland, Ohio, June 11-16, 19&7, PapPr 67-6.) 

In the summer of 1966, some automobiles from the Cincinnati phase 
of the GSA studv were used in an irraaiation chamber study to 
evaluate the photochemical air pollution potential of 
representative models of equipped and unequipped 2utomotiles. 
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Only one set of automobiles, the unequipped Chevelles, produced 
exhaust caoahle under irradiation of forming significant levels of 
oxidant and PAN. Neither the equipped Chevelles nor any of the 
Fords or Plymouths, whether equipped or unequipped, produced 
exhaust having the characteristics necessary to form oxidant or 
PAN upon irradiation. The eye irradiation level reported by the 
panel uoon irradiation of exhaust from unequipped Chevelles was 
Much higher than that produced by the irradiated exhausts from any 
ot the other types ot automobiles. Overall, there does appear to 
be some small improvement with respect to eye irritation in 
comparing equipped automobiles with unequipped automobiles. To a 
large extent, the improvement in the air pollution potential of 
exhausts from equipped Chevelles compared to the unequipped 
Chevelles can be attributed to the reduction in the hydrocarbon to 
nitrogen oxide ratio. The irradiated exhaust from equipped 
Chevelles, except tor aldehyde levels, is about the same in 
photoche~ical air pollution potential as are the exhausts from 
unequipped Fords and Plymouths. Such irradiation chamber 
measurements are related to exhaust reactivities. Hydrocarbon 
reactivities can be obtained by direct measurement of reactive and 
nonreactive hydrocarbons in the automotive emissions.## 

03575 

G. P. Larson, J. R. Taylor, and W. J. Hamming 

STUDIES OF POLLUTION LEVELS IN RELATION TO AIR MOVEMENT IN THE 
LOS ANGELES ATMOSPHERE. Proc. Natl. Air Pollution Symp., 
3rd, "asadena, Calif., 1935. pp. 33-42. 

Samples were collected in dusttall jars from a large number of 
stations in the Los Angeles Basin. The results are plotted in 
tons per square mile tor S02, salt, total dustfall, and water 
insoluble solids. The results of a nitrogen dioxide survey are 
also plotted showing surface trajectories for air, cross sections, 
and area distribution. Subsequent to these studies, 50 wind 
stations were established throughout the basin making it possible 
to demonstrate the effects of two separate source areas on 
adjoining areas. To determine the variations that could occur 
during smoggy periods when one source area might influence the 
other, the variations in air flow trajectory were studied. co, 
nitrogen oxides, and hydrocarbons were measured hourly at several 
locations in both areas. The oxidation of hydrocarbons to produce 
eye irritation was also studied. These investigations illustrated 
the importance of relating the air movement to the sources of 
pollution, in order to anticipate influences that may be effected 
in the surrounding areas.## 

05683 

Dmitriev, M. T. 

SOME PHYSICAL AND CHEMICAL PROCESSES IN AIR CAUSED BY IONIZING 
RADIATION. Atmospheric and Oceanic Physics (English Transl.) 
1 (3), 179-84 (Mar. 1965). Russ. (Tr.) 

A study was made of the physical and chemical processes which are 
of geophysical interest. In order to'simplify the presentation, 
only the data which bear on the components of air are given. Some 
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physical and chemical process in air such as ionization, molecule 
dissociation, production of ozone, nitric oxides and carbon dioxide 
caused by ionizing radiation and in part~cular by nuclear 
processes, are analyzed. The data obtained can be used to evaluate 
the efteciency of different ionizing radiations in the atmosphere. 

05tl17 

E. R. Stepher.s 

THE REACTIONS OF AUTO EXHAUST IN SUNLIGHT. Preprint. 
(Presented at a Session ot the Conf. Air Pollution Research 
on "~tmospheric Reactions of Constituents of Motor Vehicle 
Exhaust," Los Angeles, Calif., Dec. 5, 1961.) 

When auto exhaust is diluted with air and exposed to sunlight 
chemical changes take place which lead to a variety of noxious 
products. Among these are eye irritants, plant toxicants, and 
aerosols. These effects can also oe observed when dilute 
mistures of hydrocarbons, nitrogen oxides, and sulfur dioxide with 
air are irradiated. A number of the noxious products have been 
identitied. Ozone and a new series of compounds called the 
peroxyacyl nitrates (PAN) are the principal plant toxicants 
formed by this reaction. The various members of the PAN family 
are powerful eye irritants as are the tormaldehyde and acrolein 
produced in this oxidation reaction. The formation of products 
such as PAN and alkyl nitrate indicates the presence of organic 
tree radicals since these compounds most probably arise through the 
reactions of the appropriate radicals with nitroger. dioxide. The 
corresponding reactions with nitric oxide probably lead to its 
oxidation to nitrogen dioxide, a phenomena which is observed and 
which is required to account for the formation of ozone. 
(Author abstract)## 

0 'Jtl 1 fl 

F. P. Stephens, 
Doerr 

W. E. Scott, P. L. Hanst, and P. c. 

RFCFNT DEVELOP~FNTS IN THE STODY OF THE ORGANIC CHEMISTFY OF THE 
ATMOSPHERE. Preprint. (Prese~ted at a Session on Smoke and 
Fumes, 21st Midyear Meeting, ((American Petroleum Inst., 
Division of Refining, Montreal, Canada)), May 16, 1956.) 

A long-path IP cell, with which it is possible to detect many 
compounds in the air at concentrations in the parts-per million 
range, is beinq used to study rEactions of air pollutants. Field 
studies of the Los Angeles smog by other i~vestigators have 
shown that pPotochemical reactions caused by sunlight play an 
important role in its development. In the laboratory it has been 
demonstrated that OJ is tormed when mixtures of N02 and an 
orqanic compound in air are irradiated with artificial sunlight. 
This paper presents the results ot further studies on this and 
other reactions of air-pollution chemistry. IR analysis of the 
products o~ the photochemical reaction between N02 and an organic 
compound frequently reveals, in addition to bands of known 
comoounds, several unidentitied absorption bands which apparently 
belonq to a sinale compound produced in significant quantity. 
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Although this compound is unstable, moderately pure samples of it 
can he condensed it the reaction products are drawn through a cold 
trap. Physical and chemical properties of this condensate, 
referred to as compound X, are consistent with the belief that it 
is an acyl-nitrogen compounc, but its structure is not 
unequivocally determined. The importance of compound X in an 
explanation of the chemistry ot the atmosphere is stressed. 03 is 
termed when compound X is irradiated, with or without added 
gasoline. 03 formation is slower v.ith added gasoline, perhaps 
because the olefins presPnt in th~ gasoline react with scme of the 
03. 03 is also formed when nbutyl nitrite is phctolyzed in 02. 
The rate of tormation of 03 was only slightl} changed when S02 
was present in an irradiated mixture of olefin and N02. Since 
the S02 disappeared very slowly, it was concluded that neither 
the 03, the tree radicals, nor any peroxides which are formed will 
oxidize SOL to S03 at a significant rate. (Author abstract 
modifie1) ## 

M. Neiburger 

MBTEOROLOGICAL ASPECTS OF OXIDATION TYPE A!R POLLUTION. (In: 
The Rossby Memorial Volume.) C~litornia Univ., Los 
Angeles, Dept. of Mei:eorology. 1959. pp. 158-69. 

The replacement of coal by petroleum products as an energy source, 
instead of eliminating air pollution, has led to a new type of air 
pollution characterized by the presence of oxidizing substances, 
chietly ozone, and the occurrence of eye irr~tation, damage to 
vegetation, and reduction to visibility. It has been shown that 
photochemical reactions involving hydrocarbons and nitrogen dioxide 
in concentrations of a few parts per million can produce all these 
manitestations. The photochemical reactions require the 
combination of (1) sources of reagents, (2) conditions which 
prevent their dispersal, and (3) adequate solar radiation. The 
tremendous concentrations or automobile traffic, the exhaust from 
which is estimated to contain 7 percent of the hydrocarbons put 
into the fuel tank, in all metropolitan centers in the U.S. 
constitute sources which are at least as large as industrial 
sources (refineries). However, only on the subtropical west 
coasts ot continents do the meteoroloqical conditions for 
accumulation of pollutants, namely persistent light winds and 
temperature inversions, occur consistently together with adequate 
solar radiation. The outstanding example of this combination is 
Los Angeles, California. Studies of the relationship of air 
trajectories to the smog manifestations in Los Angeles are 
presented. These studies demonstrate the contribution of 
automobile exhaust as a principal source. (Author's abstract)## 

0&235 

Goetz, A. Stoeber, W. and T. Kallai 

SYNERGISTIC PPOPERTIES OF AEFOSOLS (FINAL PROGRESS FEPT. JAN. 20, 
19&1~Nov. 15, 1961) California Inst. of Tech., Pasadena, 
11':1 pp. Nov. 15, 19&1. 
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The general subject of this Report is the interaction of air-borne 
particulates with gaseous trace components of the atmosphere which 
leads to their accumulation upon these nuclei and causes what is 
commonly called "aerosol formation". An understanding of these 
processes is important because this accumulation of irritating 
substances may produce their synergistic intensivation, and the 
orowth of these particulates increases their capacity for diffuse 
light scattering and causes the well-known visibility restriction 
by smog-like aerosols. The studies reported center on t.he physical 
aspects of aerosol formation, particularly on those resulting from 
photochemical reactions between N02 and olefinic hydrocarbons. 
Instrumentation and methods, especially developed for the synthetic 
production of such aerocolloid systems, are described in detail -
as well as the procedures resulting in the quantative size and mass 
distribution ot such aerosols. Experiments of exploratory nature 
are discussed which demonstrate that su ch reaction products form 
temporary condensates on artifically introduced particulates 
whenever present during photoactivation. 

Un4CIU 

B. Turner, D. M. J. Compton, and J. w. McGowan 

ELECTRONIC APD IONIC R~ACTIONS IN ATMOSPHERIC GASES (YEARLY 
'l'ECHNICAL SUMMARY REPT. SEPT. 1, 1965-AUG. 31, 1966). 
General Dynamics Corp., San Diego, Calif., General Atomic 
Div. 83 pp. (Nov. 14, 1966) (Rept. Nos. DASA-1863 and 
GP.-7419.) 

CFSTI, DDC: l\.D 643 093 

The explosion ot a nuclear device in the atmosphere results in a 
high aegree ot ionization in the surrounding atmosphere. Because 
the LLe~ eiectron concentration corresponding to this ionization 
largely controls the transmission of radar and radio waves, the 
manner and rate with which the tree electron concentration 
decreases is under intensive investigation. The electrons are 
lost by recombination with ions and by attachment to neutrals; 
these processes have rates which may vary by several orders of 
maanitude, depending strongly upon the identity of the positive 
io~ or the neutral species with which the electron combines. The 
cross sections for charge transfer in collisions between nitric 
oxide and atomic and molecular positive ions of oxygen and nitrogen 
h3ve been measured in the energy range from 3 to 200 eV in a 
crossed beam experiment. A technique to determine the fractional 
concentration of the excited icns in an ion beam as a function of 
source electron energy has been developed. The determination is 
made approximately 20 micron seconds after formation of the ions, 
so that only long lived statEs remain in the beam. Basically, the 
method consists of attenuating the ion beam in a gas-filled 
chamber where, in general, the excited ioq attenuation is 
dif~erent trom th~ ground-state ion attenuation. The study was 
completed tor the case ot an 02+ ion beam, and only one excited 
state appeared to be important. (Author abstract)## 

066 04 

K. Vi. Wilson 

NITPOGFN OXIDES AND PHOTOCPEMICAl S~OG FORMA~ION - A LITERATURE 
SURVP,Y. Calitornia Univ., Los Angeles, De;ct. of 
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Fng:u'ceer:ino. (May 1%2.) 20 pp. (Rept. No. 62-20.) 

Considerable work has been done to elucidate the role of 
hydrocarbons in photochemical smog formation. In contrast, no 
concentrated eftort has been made to study the details of the 
reactions of the nitrogen oxides. Using a summary, by Leighton, 
ot all ot the significant work to date on the chemistry of smog 
formation, the attent1on is focused on the nitroqen oxides. An 
attempt is made to learn about the conversion of-nitric oxide 
to nitrogen dioxide, studying the role of hydrocarbons, 
photochemical characteristics and possible reaction paths ot the 
reaction. Also questioned is the influence of non-hydrocarbons on 
the rate of oxidation. The reactions ot nitrogen dioxide to form 
stable end products were studied. Included are the chemical 
structures of these end products and the mechanism involved in 
N02 disappearance. Up to the prEsent time, no experiments 
simulating smog formation have been performed in which all of the 
nitrogen oxides present initially could be accounted for in terms 
ot final products which were identified and measured. This may 
indicate that unknown compounds are formed or merely the lack of 
prec1sion in measurements. On the basis ot tne present evidence, 
it appears that nitric acid, alkyl nitrates and acyl and peracyl 
nitrates arE the most probable reaction products.## 

06632 

A. Goetz and R. Pueschel 

BASIC MECHANISMS OF PHOTOCHEMICAL AEROSOL FORMATION. 
Environ. 1, :.187-306 (1967). 

Atmos. 

A photochemical reactor was applied to studies of the effects of 
sultur dioxide humidity, and order of mixing of reactants on the 
photocnemical production of aerosol from 1-octene and nitrogen 
dioxide in air.' The effects of all three parameters are complex 
but explainable from a few reasonable assumptions, the most 
important ot which is probably that initial contact between the 
aerosol nuclei and the more polar reactants has a governing effect 
on the nature of the product. The experimental results presented 
are obviously still lacking in sufficient detail for formulation 
of an adequate description of the complex reaction patterns which 
lead to the formation of photochemical aerosols in the presence of 
S02 under various humidity conditions. Nevertheless, the data 
definitely indicate that the presence of stable particulates is 
a dominant factor, not only as centers of accumulant formation, 
but also as loci for the concentration of reactant gas molecules 
(H20, NOx, S02) in their immediate environment. The 
subsequent photoactivation will thus be more efficient at these 
centers than in the free volume between them. The existence of 
such localized statistical "order states" appears to be the most 
11kely interpretation for the effect ot the contact sequence order 
between reactants and particles.•• 

06993 

s. Millman, w. Tank, J. Pressman 

STUDY OF PERTURBATIONS IN IM~ORTANT UPPER ATMOSPHERIC CHEMICAL 
SYSTEMS. Geophysics Corp. of America, 'Bedford, Mass. 
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(Dec. 1%2). 55 pp. 
(Scientific Rept. No. 

(GCA Technical Rept. 
4.) 

No. 62-5-G.) 

A fundamental preparation is presented tor a later phase of 
machine computation of some of the basic photoche~ical 
systems of the upper atmosphere which may be perturhed by 
rocket pollution. The present knowledge of these systems and 
their equilibrium in the upper atmosphere is reviewed. The 
oxygen system, the hydrogen-oxyqen system, the nitrogen-oxygen 
system and the carbon-oxygen system have beerr analyzed. Of 
these it is telt that only the latter is at present hot suitable 
tor machine computation. Some computations (hand) are 
presented for the hydrogen-oxygen system at extreme altitudes 
where atomic hydrogen dominates and also some calculations 
have been performed with improved rate constants for the nitrogen· 
oxygen system.## 

u f,9 g4 

s. Millman, G. "ressrcan, P. l>arn<>clc 

OZONOSP8~q1c MOOIFICA~ION BY MISSILE EXHAUST. Geophysics 
Corp. of America, Redford, Mass. (GCA Technical Pept. 
No. 62-14-G. scienti+ic ':lept.. No. 9.) 65 pp. (Dec. 1962). 

A possible ccnsequence ot the increased launching ot large 
rocket missiles is the large-scale local or worldKide 
mouirication of the atmosphere, in particular the occcrrence of 
perturhations that might disturb the existing equilibria by 
causino chain, cyclic, or catalytic Frocesses. This report 
considers these possible missile Pxhaust chemically induced 
changes in the ozonosrhere, tho lower reactive portion of the 
at~osphere. The possibility ot chain, cyclic or catalytic 
processes initiated by one ot the corr2oncnts in a rocket's 
exhaust trail that might cause appreciable channes ir the 
comrosition of the atmosrhere is studied. Chain, cyclic, and 
catalytic type processes are ot greatest interPst since 
dAstruct1on (or creation) ot ozone on the tasis c+: 1 molecule 
of ozone oer molecule of initiating material would require 
immense amounts of material r<>lE:ased into the a tmosp!tere. In 
particular, possible reactio~s that occur wbE:n large 
quantities ot OH or H radicals are uniformly relea~ed into the 
atmo~phere at a height of JU krns trom hyarocarbon - lox 
systems are considered. Sugqestions tor experinental worlc are 
made in order that some of th<> preliminary estimates may be 
rend~red less tentative. The results ohtained indicated that 
lar0e scale perturbations ot the ozonosphere are possible under 
certain circumstances.~~ 

Uh9Y'> 

P. L. Mille:: :". H. ~iller 

DIFFnsrnN ~OPFCASTING FOR TI~AN IT O~FRATIONS. 

ServicP, Scott AFB, Ul. (Rept. ho. AliSTP 176.) 
10, 1 Y6ll) • ·rn pp. 

152 NITROGEN OXIDES BIBLIOGRAPHY 

Air Weather 
(Feb. 



Intormation and procedures are providea for use as a basis for 
answe~inq questions and giving advice concerning the atmospheric 
dittusion of TI7AN I: propellants. The Meteorology Laboratory, 
AFCRL, designed and installed a micrometeorological observing 
system at each of the 54 TITAN II complexes located near 
Davis-Monthan AFB, Arizona; Little Rock AFB, Arkansas; 
and McConnell AFB, Kansas. The TITAN II comFlexes are 
located in groups of 18 within a radius of approximately 60 miles 
from each of the three Air Force bases. The system is designed 
to provide the meteorological parameters necessary for 
evaluating the diffusive power ot the lowest layers of the 
atmosphere at each complex. AFCPL developed techniques and 
procedures which would be used by Air Weather Service 
forecasters to provide diftusion forecast support to the 
operational TITAN II Squadrons. The information includes 
tables and graphs based on a new imFroved prediction equation 
which was developed at AFCRL using combiGed Dry Gulch, Ocean 
Bree~e, anj Prairie Grass data.## 

07Y80 

Gi:iqgs, M. 

ATMOSPH'ORIC OZONE. In: A. E. S. Green, (ed.), The 
Middle Ultraviole~: Its Science and Technology, New York, 
John Wiley & Sons, 1Yfi6, Chapt, 4, p. 83-117. 86 refs. 

A review of atmospheric ozone is presented. ~ptical properties 
of ozone, photochemical theory of atmosphei:ic ozone, methods of 
measuring atmospheric ozone, observed characteristics of 
atmospheric ozone, further considerations ot atmospheric ozone and 
effects of solar heating and cooling on the radioactive equilibrium 
temperature structure of the earth are discussed.## 

08330 

Jaffe, L. s. 

PHOTOCHEMICAL AIR POLLUTANTS AND THEIR EFFECTS ON MEN AND 
ANIMALS. I. GENERAL CCARACTERISTJCS AND COMMUNITY CONCENTRATIONS. 
Arch. Environ. Health, Vol. 15, p. 782-7Yl, Dec. 1967. 
88 refs. 

The physical and chemical characterist1cs of photochemical smog 
and the photochemical oxidant~ are described. Aerometric data on 
the "total oxidant" concentrations found in the large urban 
communittes affiliated with the Public Health Service, 
Continuous Air Monitoring Program (C.\MP) network are 
documented tor 1Y64 and 1965. Similarly, the number of days on 
which the "total oxidant" concentrations equalled or exceeded 0.05, 
0.1, and 0.15 ppm, respectively, has been delineated for each of 
the aftiliated cities in this network. The 0.05 ppm and 0.1 
ppm levels are routinely found and are exceeded in all of the 
cities affiliated with this network for highly significant 
percentaqes of days of the year, while the 0.15 ppm level is 
exceeded only in Los Angeles thus tar for a significant 
percentage of the total number of days of the year. However, 
much higher maximum hou~ly and maximum tive-minute levels are 
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attained in all of the cities (but one) during the year. 
(Author's summary, modified)## 

0880'} 

Knauer, A. 

ABOO~ THE RELATIONSHIP BETWEEN AIR POLLUTION AND SELECTED 
METEOROLOGICAL MEASUREMENTS - PRESENTED AS AN EXAMPLE MEASUREMENT 
SERIES OF S02 AND N02 OVER A PEFIOD OF SEVERAL YEARS. 
((Ueber Beziehungen zwischen Luftverunreinigung and ausgewahlten 
meteoroloqischen Messqrossen dargestellt am Beispiel 
mehriahri~er S02 und N02-~essreihen.)) Text in German. z. 
Ges. Hyg. Ihre Grenzebiete (Berlin), 13(7) :473-ll76, July 
1%7. 

A sulfur dioxide pollution measurement series of 40 months 
duration (about 7,500 individual measurements) and nitrogen dioxide 
measuring series of J1 months duration (about 6,000 individual 
measure"1ents) were evaluated. The measurements were taken hourly 
betwePn March 1963 and June 1966 (N02 from December 1963) 
during all worKdays from 8:00 a.m. to 4:00 p.m. at the 
HygiPne-Institute of the Humboldt University. The minimum 
and maximu~ ot the monthly mean values for S02 and N02 occur at 
approximatPly the samP times and are repeated in a yearly rhythm. 
ThP maximu~ at pollution invariably coincides with the minimum of 
air temperature and vice versa. The air-hygienic exposure 
conditions and the treguency with which the hygienically admissible 
limit is exceeded are described. During heating periods S02 
rates exceed the limit by an average o1 17.2%, while during 
nonheating periods the average exceeding value is 1.73. N02 
emissions never exceeded the hygienically admissible limit value. 
The proportion 01 the monthly mean value for N02 and 
S02 also changed periodically. Low values ot horizontal wind 
velocity and low air temperatures increased the S02 emission 
values. The least favorable air hygienic hygienic conditions were 
recocd~d during heating periods, when the wind velocity was below 3 
Pft. (H-1,1 mph) and the air temrerature below or at + or - O deg 
c. The S02 emissions exceeded the admissible limit by an 
avPragF ot 4~1 under these conditions. (Author's abstract, 
modit1ed) ## 

Liberti, Arnaldo and Giuseppe Devitofrancesco 

EVALUATION OF SULPPUR COMPOUNDS IN ATMOSPHERIC DUST. In: 
Air Pollution. Proceedings at the Symposium on the 
Physico-che~ical Transormation ot Sulphur Compounds in the 
Atmosphere and the Formation of Acid Smogs. Organisation for 
Economic Co-operation and Development, Paris Directorate tor 
sc10ntitic -~tfairs, Paper 6, Dec. 1967, p. 47-51. 

Extensive research on the physical constitution and chemical 
composition at atmospheric dust and physico-chemical transformation 
at sulphur compounds is discussed. Surface area was determined 
tor dust collected in various Italian cities by using a gas 
adsorption technique. The surface area was found to be about 

154 NITROGEN OXIDES BIBLIOGRAPHY 



~-2 sq. m./g. Volatile compounds were analysed by infrared 
spectroscopy. C02, co, CH4, NH3, N20, nitre-compounds, 
and ethylene were detected. Sulphur content of atmospheric 
dust was determined by combustion and the sulphate by extraction 
with dilute mineral acid. No detectable amount of sulphur 
dioxide and of free acidity was found.## 

~ensterstock, Jack c. and Robert K. Fankhauser 

TH~NKSGIVING 1Q66 ~IR POLLUTION RPISODE IN THE EASTE~N UNITED 
STATFS. Public Health serivce, Durham, N.C., National Cen
ter for Air Pollution control, Publication N/. AP-45, 4Sn, 
July 196R. 12 refs. 

ThP ~hanksgivinq 1966 Air Pollution Episode in the Rastern United 
States is documented in terms of daily meteorology and ambient air 
quality. lnalvsis of the •vailahle air quality data indicates that 
the Air Pollution Potential Forecast Program (APFP) of the Public 
Health Service and Weather ~ureau did forecast the stagnation. 
~eteoroloaical data for selected cities were based on the diurnal 
average t<rnperatur.e, cloud cover, afternoon mixing deot.hs, average 
wind speed through mixing depth, ventilation, resultant wind 
direction and the.average surface wind speed. Air qualitv 
measurements on the gaseous poll~tants sulfur dioxide, oxides of 
nitrogen,. hydrocarbon and carbon monoxide were made daily. Suspende 
and settling particulate of solids and liquids were also measured 
diurnallv. The hiqh level of air pollution in the eastern u. S. 
during the period Nov. 24 through JO, 1966, created adverse health 
Pfterts. Researchers in New York City found an increase in the death 
rate of approximately 24 deaths per day during the perioa. 

1 U'iOll 

Public Health WPrvicP, Cincinnati, Ohio, National CentPr for 
Air Pollution Control 

TRnNTO•, n~rn ASHLA•n, ~~NTUC~Y HUNTINGTON, ~EST VIRGINIA AIR 
0 0T.L!l'l'TO• ~13A"'EME•T ACTIVITY. PRF:-CONFERENCE INVRS"'TGl'iTTONS. 

R~o., Mav 1968 R refs. 

An extonsive arefl survey of air pollution was conductPd in the 
Irontou, n~io; Ashland, KPnturty; Huntington, West Virginia region 
ro1 rhP period ot September 19fi5 to August 1967. ThP following 
tonics ~re discussea: topography; climate; materials deterioration; 
industrial, muniripal, and orivate Pmission sources; creocrraphic 
rlistrjhntion of pollutants; and measurPment methods and locations. 
The pollutants of intPrPst were particulates, Nox, snx, and H2S. An 
emission inventory is Jncluded, along with aiscussions of some of th 
m~ior·pollution sourc~s. 

10!'.82 

llall'l.lt.on, 'l~rrv L., ,Tr., Jal!les J. B. Worth and Luman 11. 
"inperton 

A~ AT~OSPIJERTC PHYSICS IND CHF~ISTRY STODY ON PIKFS PEAK IN 

C. Atmospheric Interaction 155 



srynnoq~ OF PUL~O~AFY En~~A RES~ARCR. Research Trianale Inst., 
nurham, ~. c., Contract D~-HC19-b8-C-00298, 54., May 
1w,H. 1') rPfS. 

CFSTI, nDC: AD 6f1(1<JHY 

~Pasure~~nts of atmospheric trace gases on the summit of Pikes 
n°ak 114, 110 n-_\ from late July through mid-October 1967 were 
•arte in supn~r~ of oulmonary edema research. Suporting 
me•Poroloaical rtata were also collected. Local intermittent 
contamination by combustion products afforde1 an opportunity to 
0 xamine conrtit~ons corresponrtinq to those which miqht be 
0xneriencert by troops in encampments. Concentrations of ozone 
(03), 1-'l uncontaminatPd air showPrt a maximum at niaht ;ind a 
minimum rturina thP rtaytimP. The daytime minimum is attributed to 
m1xina of the air trom the altitude of the peak with ozone-depleted 
air ~rom near aroun1 level in adiacent valleys 3nrt olains. In 
contaminatert air, ozone concentration on the average showed 
no maximum, ani mPan values for each hour were considerably lower 
+hiln in uncontilmin~ted air. This reduction results from 
ct~struction of 07nne ~y ~n from combustion products; measured 
cnncPntriltions of NO appPar a1equate to account for the necrease 
jn 07ono. nuxiliarv stations for ozone moasuremePt on the 
mountainsid<' (10,'ll!O ftl iln:I ilt the base of the mountain (7,780 ft) 
shnw"ct the rlaytime maximum and nighttime. minimum normally 
e~neriPncect in the lowlands. The station at 1n,RUO ft shoved 
consistently biqher ozone concentrations than rtid the valley 
station, with iavtime values aoproachinq the maximum (niqhttime) 
valu 0 s record0d on the summit; no explanation can be otfered for 
this anomalv. A trenct from hioh concentrations of ozone in 
~uly tn lower concentration in October is apparen•, conforming 
witr th 0 normal pattern ot trooosnheric ozone. A rtamoeninq of the 
1iurnal wave patter of ozone concentrations is evident as the 
rlveraqe concentration rlecreasos. (Authors• abstract) A~ 

11")21 

om TAP ·~~0RF nv AIT~E• CONDP•SATTON NUCLEI. 
1>' (21: su·~-'J'ib, 1Yf>'i. 7 refs. 

~on numher n~ ~it~nn condPnsation nuclei in the air is stronqly 
i_ntluence•i by hi1man activiti<>s which increase tt-," natural number 
manifold throuqh release of combustion products trom fires and 
r0mb11stion Pn<JtnPs. ~he natur.'ll conrlensation nuclei near 
nrnun1 L0 VP1 increase 1urin1 1ay decrease durinq niaht: there is a 
nnneral d 0cr"~se with increasinq altitu1P in t~e at~oso~ere. 
T~osp natural_ Aitken nuclol ar" produced in liqht from volatile 
ororl>1<:ts releas·~·~ bv t~e v 0 getation (mainly teropnes) 'lnrl therefore 
arP nroan1c ~~~romol 0cules. Thev disappear aaain m'linly by 
1oaln•erat1on, or near •hP inversion layer, 1nd 'lre tren removed by 
nr0 r1oitation. (~uthor's abstract)ll 

11 U'> 

n~ ~Try on~LnTTO~ MnDPL nF co~~ECTJCTIT. Preprint, ~ravelers 
"<>seai::cti C"!nter, Tnc., 'l'lrtford, Conn., JJp., 1qn7. 
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(Presented at thP T~~ qciPntiEic Computing Symposium, 
Yorktown, !Jqts, N. Y., net. 24, 1967.) 

~ workinq air pollution simulation model for thP state of 
Conn°c•icnt is PrPsentPd. The model is capable of simulating 
air pollution concentration patterns for conservatiVP pollutants 
within tha State of an hour-by-hour basis, qivan the time and 
snace variability ot the sources of that pollutant within the 
state, the flux of that pollutant across the 5tate border (also a 
time ctnd c;pacn variable), and th<> time and space variiibility of 
atmospheric tlow and ct1tfusion patterns within the State. 
Rnrtuced to its hare essentials, thP problem of predicting air 
pollution concentrations in anv arbitrary volume of the atmosphere 
requires spec~fication of the following factors: (11 '"he 
jrnmertiate past traiectory of that volume of air - where has it 
hepn? (2) '"he emissions of oollutant at each locality over which 
thn n1r has passnd durinq the time of passage - how much 
nollntion has heen inioctect into the volume? (l) The lateral and 
vertical mixinq ot nollutants between this volume· and adiacent 
volumes-how much has nach incremental input of pollutant been 
diluted with air or other pollutants during its time of flight? 
(4) Thn loss or alteration of the pollutant by chemical reaction, 
denosition, sorption processes-how much of each incrnmental input 
of pollutant has hePn altered or lost during its time of tlight? 
ThP Connecticut model structures the first thrP 0 of these 
factnrs.#t 

TNVESTIGATTnNs OF ATMOS~REPTC TRACE GASES AND SU5PFNn"n 
PA\lTTCllT ATF Jl'ATTRR ON l'IOrJNT OLHll'rJS, WASHINGTON. J. Geophys. 
l?ns. 711 (2), 4:1'>-43 (Jan. 1~, 196q). 11 Ref. 

Atmospheric C02, water vapor, net oxidant, anJ suspended 
particulate matter were measured at the Blue glacier field 
stat~on, Mount Olympus, Washinqton, during the summer of 1966. 
ninrnal variations of cn2, net oxidant, and water vapor are 
rnlated to mountain and valley wind transport. Diurnal 
variations of cn2 and net oxidant have a phase nearly opoosite 
to thn typical diurnal variations in the rural lowlands. 
roncpntrations of suspended particulate matter are lower 
than thP concentrations of the urban and industrial are~s of the 
Puget Sound reqion hut oencrally follow the fluctuations of 
lowland concentrations. (Author's Abstract)## 

14019 

A 1t sh u 11 Pr, ~. P. 

COl"POSTTION AiD REACTTONS OF POLLUTANTS IN COM~U~ITY AT~OSPHFRES. 
Rull. World Health Organ. (Geneva), 40 (4) :616-623, 1969. 26 
rPfS. 

nata are prPsented showing the composition of gaseous and 
particulate substances in community atmospheres, based on 
measurements in various cities in the United States. Many of the 
pollutants react further, usually to produce substances as 
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undesirable as the oriqinal ones, or more so; most of these 
reactions involve thermal ~xidation or photooxidation. Recause 
of the importance of coniidering air pollution on a regional 
or even continental scale, a general framework of residence 
times of pollutants is postulated: up to several days under 
aaverse conditions in many regions, but'less than 24 hours 
across large urban areas under more usual conditions of wind 
speed and movements of weather fronts. Pollutants and other 
atmospheric substances are categorized as either reactants
those substanr.es emitted directly into the atmosphere from 
comhustion, industrial, and biosphere processes; or products 
such as nitroaen dioxide and sulfates. Some substances may fall 
into both groupings. Data are given on rates of various 
reactions, iln<l the nat.ur<i of the p.roducts is described. In 
general, the measurements showed 13 to 153 conversions of 
gaseous t.o particulate species on a long-term hasis; rates 
of conversion of nitrogen dioxide to nitrate were consistently 
lower than those of sulfur dio~ide to sulfate. Recent work on 
particle size distributions o.f various metallic and non-metallic 
ions in particulates in n. s. cities is reviewed, with data 
given in terms of mass median diameters. It is pointed out 
that the hiospher:e is a source of, as well as a sink for, 
pollutants, and that urban levels of methane or nitrous oxide, 
for example, reflect to a considerable extent biosphere, rather 
than urban, emissions. Reactions originating in biosphere 
processes may contribute significantly to iegional pollution, 
particularly durina, periods of stagnation. The need for increased 
emphasis on atmospheric investigations, as opposed to laboratory 
work, and for: impr:>ved sensitivity and specificity in monitoring 
and sampling is discussed. 

Bockian, A. R.,-Prank Ronamassa, Rerbert Faigin, and Herman 
Pinsky 

hSE OP THB JNTBGRATING NEPHELOMETRR TO MEASURE AEROSOL FORMATION 
PPOM HYnROCARBONS. Preprint, California ~ir Resources Board, 
l.os llnqeles, <Jo., 1969. (Presented at the Am. Chem. soc., 
158th Natl. Meet., New Yor.k, 19&9.) 

A rec~ntly-designed integrating nephelometer was used in 
environment.al chamber experiments to measure light scattering 
rP.su"1 ti nq from the irradiation of different hyd coca rbons in the 
presence of nitric oxide at pom levels. In some of the 
~xperiments, 2 ml of qasolin~-were used; in others, several 
individual alkene and aromatic components of gasoline, in 
concentrations of 7. opm each, were irradiated separatelv in the 
presence of 0.4 ppm nitric oxide for about 5 hrs. six ppm of 
som~ alkanes found in gasoline were also allowed to react 
indivirl.nally with 0.4 ppm !10. Sev,eral other experiments were 
p"rformed in which the hydrocarbon was allowed to react with 
ozone in the dark. ~greement in the amount of light scattering 
between duplicate runs was excellent. In several cases, large 
amounts of· aerosol were produced while the net o:iridant · 
concentrations ware at a fairly low level. It was shown that 
some short-chain olefins, which may be very ~eactive. in producing 
oxidant and eye irritation, produced little or no aerosol; in 
contrast, many paraffins which were found to be non-reactive 
in eye irritation studies produced aerosol. A great many aerosol 
producers contain seven or more carbon atoms and do not seem 
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to he restricted to any class of hydrocarbon; a possible 
synergistic action between a short-chain high oxidant producer 
and a large molecule which produces aerosol remains to be 
investigated. The agreement between nephelometer readings 
and visnal measurements of visibility was excellent. 

1 ':>fi61 

Friend, James P. and Robert J. Charlson 

DOUBLE TRACFR TECHNIQUES FOR STUDYING AIR POLLUTION. Environ. 
sci Technol., 3(11) :1181-1182, Nov. 1969. 8 refs. 

Traditional models for predicting the diffusion and transport of 
pollutants from sources assume that the pollutant or tracer is 
conserved. These models are appropriate only for materials which 
are sufficiently inert or long-lived. Real air pollution 
problems involve materials which are both reactive and 
relatively inert. Examples of this are nitrogen oxide and carbon 
monoxirle from automohile exhaust, or sulfur dioxide and carbon 
dioxide from burning of fossil fuels. study of these double 
tracPr svstPms is warranted because the reactive materials exist 
in actual urban atmospheres and because situations can be found 
where a single case of sources of each pair is dominant, e.g., 
virtually all NOx and co come from automobiles in cities such as 
Los Angeles, and a relationship between the concentrations at the 
source has been shown to exist. Similarly, C02 might be related 
to S02 in New York. Tn these cases, CO and C02 are assumed to be 
conserved, while NOx and S02 may be removed by either 
atmospheric reactions or interactions with surface materials. 
Simultaneous observation of the reactive and conserved species 
from a single class 9f sources will permit the determination of 
the importance of removal by chemical reaction relative to 
meteorological processes. It should provide information concerning 
the importance of chemical sinks for reactive materials in the 
planetary boundary layer. 

1 'i72<J 

Ko?:yrev, B. P. and v. A. Bazhenov 

THE POLE OF N20, CH!! AND CO IN AT~OSPHERIC ABSORPTION IN THE 
INFRAREn. (Rol' malykh atmosfernykh primesey v pogloshchenii 
infrakrasnoy radiatsii). Text in Russian. Fiz. Atm. i Okeana 
(Moscow), 5 (7): 7::1A-7!1!1, 1969. 8 refs. 

~he transparency of minor atmospheric impurities is interpreted 
in the form of a function of the mass of absorbing gas divided by 
the equivalent mass of gas needed for 50% absorption at a given 
wavelength. ~his function fits available data with a scatter of 
not more than H'-. ~hen taking into account, the non-uniformity 
of the atmosphere hy the effective mass method, the selection of 
the f ittinq parameter (n) may lead to significant error in 
~alculating transparenr.v (T). If the average-radiation absorption 
(A) at the center of the nitrous oxide methane and carbon 
monoxide and bands varies from 10-90%, then (n) ~ay be selected 
so that the maximum absolute error in calculatinq transmission 
will not excPed plus or minus 14%. Taking into account the 
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Vilriahility of (nl with th<> mass 01 the gas anti the pressure 
re~uces the Prror in calculating the transparency Jf minor 
comnonents to plus or minus 5-73. Calculating the transparency 
ot various air masses in thP CPnters of N20, CHQ and co 
ahsorption hands indicates the significant role of minor 
at.mosbhPric components in thP at.tpnuation of infrared radiation. 
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MEASUREMENT METHODS 

UUU51 

J. S. Nader E. c. ':'sivoclou (C::>-Chairmen) 

SYMPOSIUf. ENVIRONMENTAL ME4SURE~ENTS - VALID DATA A~D LOGICAL 
INTERPRETATION. Public Health Service. 
Cincinnati, Ohio, Div. ot Air Pollution and Div. of Water 
Supply and Pollution Control. July 1964. J32 pp. 

GPO: 814-105-12, HEW: 999-AP-15 

This collection of papers on air and water environmental 
measurements contains material pertaining to the data 
acquisition tields of air ppllution. The systems operated 
by the Los Angeles County Air Pollution Control District 
and the U.S. Public Health Swrvice (Continuous Air 
Monitoring Program) are reviewPd. Other articles connected 
with air and air pollution information include those on data 
acquisition systems for fields of meteorology, physioloav, and 
data interpretation.## 

UU05Y 

R. A. Young 

MEASUREMENT OF NIT?IC OXIDE IN THZ EA9T9'S AT"OS?H~RE 
(INTERIM REP':".). Stanford Research Inst., Menlo Parle, 
Cali t. Jan. J1, 1965, J2p. 

CFSTI,DDC: AD 622371 

The objectives of this investiqation were to develop a testing 
facility capable ot evaluating an NO measuring device, and to 
develop the components ot the device to a degree adequate for 
D-region measurement. During the fast year, a D-region 
simulator has been constructed tor the purpose ot testinq both 
laboratory models and prototypes ot the NO detP.ctor with special 
emphasis on the assessment of possible interference 
by excited ~tates ot 02, N2, and NO. Although only 
limited testing has been possible, the concept ot selectively 
measuring NO by photoionization appears sound. The D-region 
simulator and current activities are described.## 

00068 

M. w. Korth 

DYNAMIC IRRADIATION CHAMBER TESTS OF AUTOMOTIVE EXHAUST. 
Public Health Service, Cincinnati, Ohio, Division of Air 
Pollution, PHS-999-AP-5. Nov. 1963, 59p. 

A dynamic irradiation chamber facility was designe~ and built for 
investigations of irradiated auto exhaust under conditions of 
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continuous mixing. The facility consists of a programmed 
chassis dynamometer, an exhaust dilution system, a dilution-air 
purification system, two irradiation chambers, ~nd various exposure 
facilities. Three variables were considered in this first series 
of tests: (1) initial exhaust concentration (approximately 13 ppm 
carbon and 35 ppm carbon), (2) average irradiation t_ime (85 and 
120 minutes), and (3) fuel composition (143 and 233 olefins). The 
effects of varying these test parameters were determined by use of 
appropriate test criteria including N02 formation rate, oxidant 
production, total hydrocarbon losses and reaction of specific 
species, aldehyde production, plant damage, and bacteria kill. 
ot the three variables studies, the exhaust concentration at the 
start of irradiation appeared to produce the most significant 
effects. Fuel composition had a lesser influence on some of the 
test criteria; vdry little difference was noted in the effects 
produced at the two average irradiation times. (Author)## 

uoon 

M. Drexler M. Barchas 

CHEMO-FLECTRICAL SENSING DEVICE. Airkem, Inc., New York 
City, June 1961, 142p. 

CFSTI, DDC: AD 262502 

This report describes an investigaticn of the feasibility of 
utilizing gas adsorption phenomena for the identification and 
quantitative determination of various gaseous materials. A 
discussion is presented of the factors influencing the 
performance of the various components of an experimental gas 
analyzer based on the measurement of characteristic adsorption 
energies. Reasons are given for the attempted use of this 
principle in such an instrument together with a theoretical 
discussion of the basis for concluding the instrument to be 
non-feasible ·in practice within the limitations of the original 
specifications. A review cf material 
obtained from available literature sources as well as 
informa<ion resulting frcm experimental ~ork is included in this 
report. (Author)## 

00142 

H. G. Hinners, J. K. Burkart, and G. L. Centner 

ANIMAL EXPOSURE CHAMBERS IN AIR POLLUTION STUDIES. 
1%6. 

Preprint. 

~ecent developments in animal exposure chambers and their use in 
studying the biological effects of air pollution are described. 
The various atmospheres studied include irradiated and 
non-irradiated auto exhaust ~tmospheres, oxideE of sulfur, and 
oxid~s of nitro9en. (Author)## 
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00144 

G. E. Morgan, F. c. Tabor, c. Golden, and H. Clements 

AUTOMATED LABORATOFY PPOCECURIS FOR THE ANALYSIS OF AIR 
POLLUTANTS. Preprint. 1966. 

Automated methods are presented tor the analysis of various 
components present in collected particulates, impinged gases and 
precipitation. Among these components are sulfates, nitrates, 
nitrites, ammonia, sultur dioxide, chlorides and nitrogen dioxide. 
Adoption ot automation has resulted in an increased precision for 
all of the atorementioned analyses. In addition, the 
productivity per man day is tripled to quadrupled over the 
corresponding manual procedures. Operational problems associated 
with the operation ot the systems are discussed. (Author)## 

001 '>'i 

Sweeney, M. Patrick and Miles L. Brubacher 

EXHAUST HYDROCA~BONS MEASUREMENT FOR TUNEUP DIAGNOSIS? In: 
Vehicle Emissions, Part II, SAE Progress in Technology 
Series Vol. 12, New York, Society of Automotive Engineers, 
Inc., 146~, p. 307-31fi. 5 refs. {Presented at the SAE 
Automotive Engineering Congress, Detroit, Mich., Jan. 
10-14, 1966.) 

With an activ~ted control program in California and its imminent 
prospect nationwide, recently attention has been focused on 
simplifying exhaust hydrocarbon measurement for potential use as a 
tuneup garage diagnostic tool. Work has been underway to evaluate 
new instrumentation and procedures for hydrocarbon measurement 
suitable for tield use. It is concluded that: (1) With a 
"one minute" cycle, measured emissions seem to correlate adequately 
with the California procedure; (2) There are prototype 
instruments which are inherently much less susceptible to 
environment ot use; and (3) For engine diagnostic purposes, the 
principal uses of hydrocarbon measurements would be: (a) an 
initial check (almost any engine malfunction raises hydrocarbons, 
it low, engine does not need tuneup work) ; and (b) recheck after 
tuneup (an increase in hydrocarbons indicates a tuneup oversight 
or error, and the car would then be checked further). (Authors' 
abstract) 11# 

00192 

s. Hochheiser and w. F. Ludmann 

FIBLD COM~APISON OF METHODS OF DFTERMINING ATMOSPHERIC NO AND 
N02. Preprint. (Presented at the 150th National Meeting, 
American Chemical Society, .~tlantic City, N.J., Sept. 13, 
1Y65.) 

Atmospheric samples from several citiea were used in a comparison 
study ot the Saltzman and Jacobs-Hochheiser methods for 
measuring N02 concentrations in the atmosphere. NO is 
determined by these methods after wet oxidation of the NO to 
N02 in a gas scrubber containing acid-permanganate reagent. The 
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methods were compared using samples collected for 30 minutes and 
24 hours. Adsorbing reagents used in the 24-hour samoling 
methods were modified to accomodate circumstances associated with 
longer sampling periods. The relationship between atmospheric 
NO and N02 concentration and method cf measurement is 
discussed. (Author)## 

00214 

T. R. Hauser and D. fl. Ilradley 

THE SPECIFIC SPECT~OPHOTOM~~RIC DETERMINATION CF OZONE IN THE 
l\TMOSP'ERE USU/'; 1, 2-DI- (4-PV?l!JYL) E'IHYLE'JE. Anal. 
chem. J l:l, 1 '> 2 °- :12, Oct . 1 9 6 h • 

A new method for the sam?ling a~d analysis ot ozone in the 
atmosphere is described. Atmospheric ozone is collected in a 
solution ot 1,2-di-(4-pyridyl) ethylene in glacial acetic acid. 
The olllected ozone reacts ~1th the 1,2-dl(4-pyridyl) ethylene to 
torm an ozonide that undergoes cleavage to yield 
pyridine-4-aldehyde tor which a sim~le spectro?hotometric 
derermination was developed. The relationship between the 
micrograms ot pyridine-4-aldehyde generated per microgram of ozone 
sampled has been determined, so that pyridine-4-aldehyde may be 
used tor calibration. Various other oxidizing or reducing 
substances do not intertere with che method, at least not in the 
concentrations in which they are tound in the atmosphere. The 
m~thod otters good sensitivity, reproducibility, and excellent 
stability tor delayed analysis after sampling. (Authors' 
abstract)## 

00224 

1". Sheph<"::-d, s. '1. Roe'<., ,, iioward, and J. Stormes 

ISOLATION, IDFNT:FICATION, AND ESTIMATIOK OF GAS~OUS POLLUTANTS 
OF AIR. Anill. Cherr. 2J(10) :1431-1440, Oct. 1951. 

Previous attempts to concent~ate air pollutants in a cold trap 
and analyze the concentrates by mass spEctrometer have had 
d1sappoint1ng results. A new method by which th<" air of Los 
Angeles County has been examined combines the isolation of 
gaseous pollutants on a tilter at liquid oxygen temreratures, 
separation ot the isolated frozen concentrate by isothermal 
distillation or sublimation at low tem~eratures and pressures, and 
id 0 nt1f1cat1on and esti~iltion of distillates DY tPe mass 
spectrometer. The metho~ is ca~able of determining as littla as 
0.0001 opm ot some pollutants fro~ a 100-liter sample of air; with 
larger samples, 0.000001 ppm of some substances can be 
determined. The gaseous phase of the Los ~ngeles smog was found 
to he ot the order of O.S ppm of the air. About 60 chemcial 
compounds or families of compounds were identified or tentatively 
identitied, and the amour.ts Df scme of these wer<> determined. It 
was sho~n that the gaseous p~ase 01 the smDg was primarily a 
mixture ot hydrocarbons, and of hydrocarbons combined with o, N, 
and C1. These hydrocarbons, principally the unsaturated ones, 
when oxidized with C3 and N02 in the presence of UV light, 
produce substances which constitute a large proportion ot the smog 
r,oncentrates. These oxidation products cause eye and respiratory 
irritat10Ps such as are rroduced ~y the real smog, and smell like 
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spectra of thP smog concentrates may eventually indicate the 
presence of other irritants. The ne• method may be applied to 
special problems in air pollution over large areas or inside 
industrial plants. (Authors• abstract)## 

00297 

G. B. !'!organ, C. Golden, and E. c. Tabor 

NEW AND IMPFCVED PPOCEDURES FOR GAS SAMPLING AND ANALYSIS IN THE 
NATIONAL AIP SAMPLING NETWORK. J. Air Pollution Control 
Assoc., 17 (~): 300-304 (l"'.ay 1967). (Presented at the Air 
Pollution Control Association Annual Meeting, June 20-24, 
1966, San Francisco, Calif., Pafer 66-114). 

~he NASN sampler for the collection or gaseous pollutants has 
been modified to increase its versatility and efficiency. Oxides 
ot nitrogen are collected in bubblers employing a 70-100 microns 
trit with a collection efficiency of approximately 50~ 
depending upon the frrt porosity. Included in the sampler is a 
bubbler for the collection of aldehydes in which the aldehyde-METH 
complex is stable at least 2 weeks. This inert bubbler which is 
constructed of polypropylene and Teflon, makes it possible for 
samples to be collected over the network and analyzed at a central 
laboratory. In addition, gaseous ammonia is collected in 0. 1 
NH2S04. This collecting system has an efficiency greater than 
85%. Low level samples are analyzed automatically employing 
Nesslerization whereas high level samples from source emissions 
may be collected in indicating boric acid and titrated ~ith 0.02 
NH2S04. The sampler will accomodate either 50 or 100 ml 
polypropylene. (Authors• abstract)## 

00328 

H. Watanabe and T. Nakadoi 

FLUOROPHOTO~ETRIC DETERMINATION OF TRACE AMOUNTS OF ATMOSPHERIC 
OZONE. J. Air Pollution Control Assoc. 1b, (11) 614. 7. 
Nov. 1966. (Presented at the 59th Annual Meeting, Air 
Pollution Control Association, San Francisco, Calif., June 
20-24, 1%&.) 

This work has initiated in an effort to obtaina better method for 
the manual determination of trace amounts of atmospheric ozone. 
The method descrined depends upon the fact that ozone oxidizes 
nontluorescent 9,10-dihydroacridine to fluorescent acridine. 
When the ethyl alcohol solution ot acridine is acidified by 
&N acetic acid, the fluorescence maximum occurs approximately at 
482 millimicrons and its intensity is sufficiently strong to be 
useful in this analysis. Linear relationships between acridine 
concentrations and fluorescence intensities were obtained from 
0.1 to 3.5 micrograms per ml. by measurement with a commercial 
tluorophotometer. The results indicated that the low 
concentrations of experimentally prepared ozone measured by this 
method were in good agreement with those obtained by the 
phenolphthalin method. This method appeared to be about twice as 
sensitive as the phenolphthalin method but it is subject to some 
interference from nitrogen dioxide. (Authors• Abstract)## 
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UUJH':> 

B. E. Saltzman and A. R. Wartburg, Jr. 

A PFSCISION FLOW DILUTION SYSTEM FOR STANDARD LOW CONCENTRATIONS 
0" NITROGEN DIOXIDE, Anal. Chem. J7, 12tl-4, Sept. 1965. 

Preparation ot primary standard low conceutrations of nitrogen 
dioxide was required to critically evaluate analytical procedures 
tor this gas. A tank mixture ot 0.43 nitrogen dioxide in air was 
metered by an asbestos plug flowmeter into a compact flow dilution 
system designed tor minimum dead volume and back pressure. The 
mixture was monitored by a calibrated Mast oxidant analyzer. 
Les than 5 minutes sufficed to reach a steady concentration, which 
was maintained precisely for many hours. The tank mixture was 
analyzed gravimetrically by passage through two 
!\scar it e-An hydro.ne U-t u bes; the traction of nitrogen dioxide 
not absorbed was negligible. A small correction to the 
gravimetric analysis was made tor the carbon dioxide in the tank 
mixture, determined gas chromatographically. It was determined 
that no correction was necessary for water vapor, since its 
concentration in the tank mixture was very low. Preliminary 
studies were made ot the stoichiometry ot the nitrogen dioxide 
reaction with Griess-Saltzman reagent. Absorbances of the 
colors developed showed that one mole ot gas was equivalent 
(within a few per cent) to U.72 mole of standard nitrite solution 
Response was linear with concentrations computed from flowmeter 
readings and the tank analysis, and with sampling time tor a 
tixed concentration. The apparatus and techniques should be 
applicable to many other gases. (Author)## 

U046Y 

G.D. Jaros, N. R. Parkin, J. G. Mingle, w. H. Paul 

TH~ FATE OF OXIDES OF NITFOGEN THROUGH A DIRECT FIAME AFTERBURNER 
IN 'IRE EXHAUST OF A GASOLINE ENGINE. Preprint. (Presented 
at the Second Annual Meetinq, Pacific Northwest International 
Section, Air Pollution Control Association, Portland Oreg., 
Nov. 5-6, 19114, Paper No. 64-AP-10.) 

This paper deals with a study which was made to determine the 
concentration of N oxides before and after a direct-flame 
atterborne~ connected to the exhaust of an internal-combustion 
engine. The scope ot the work covered in this investigation is 
being confined to a single engine and one afterburner. The 
laboratory setup consisted of a 6-cylinder overhead camshaft engine 
direct-connected to an electric dynamometer. Steel flywheels 
mounted on the dynamometer shaft made possible the simulation 
ot vehicle road operation nuring acceleration and deceleration. 
Operation ot the engine was automatically controlled to the 
California sevenmode cycle. ~nalysis of NOx was accomplished 
by drawi~g exhaust gas samples every 2-1/2 sec during the 129 sec 
ot the 7-mode cycly. NOx determinations were made by an 
instrument partially designed and totally built at Oregon state 
University. Other constituents of the exhaust gas (CO, 
C02 and unburned hydrocarbons) were recorded wi~h continuous, 
nondispersive infrared detectors. Polotted profiles of 
instantaneous NOx concentration during the 7-mode cycle time 
show results before and atter the direct-flame 
atterburner for both rich and lean mixture operation.## 
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004 7r, 

R. c. Seagrave, H. H. Reamer, and B. H. Sage 

OXIDES OF NITROGEN IN COMBUSTION: OSCILLATORY COMBUSTION AT 
ELEVATED PRESSURE. Combust. Flame 9 (1) :7-18, Mar. 1965. 

Measurements of the local perturbaticns of pressure were made 
during the oscillatory combustion of mixtures of air and natural 
gas at elevated pressure under macroscopically steady conditions. 
The results indicate a complicated effect of the interrelation of 
mixture ratio and weight rate of flow upon the time-average 
pressure and the residual quantities of the oxides of nitrogen as 
well as upon the frequency and amplitude of the perturbations~ 
The results also reveal a complicated microscopic behaviour from 
both a physical and chemical standpoint at pressures in excess of 
twice that of the atmosphere. The thermal transfer to the walls 
of the coillbustor was a marked function of the nature of the 
pressure perturbations. The study was concerneJ with measurements 
ot the perturbations of pressure during oscillatory combustion 
and with evaluation of the quantities of the oxides of nitrogen 
tound in the exhaust of the combustor. The quantities of the 
oxid~s of nitrogen were determined in samples obtained by quenching 
the products ot reaction by tlow through a supersonic nozzle. 
Investigations were carried out at mixture ratios ranging from 
0.65 to 1.5 stoichiometric.## 

00550 

J.N. Pitts, Jr., J.M. Vernon, J.K.S. Wan 

A RAPID ACTINOMETER FOP PHOTOCHEMICAL AIR POLLUTION STUDIES. 
Intern J. Air Water Pollution, Vol. 9:595-600, 1965. 
(Presented at the Seventh Conference on Methods in Air 
Pollution Studies, California State Dept. of Public 
Health, Los Angeles, Cal:i.f., Jan. 25-26, 1965.) 

The o-nitrobenzaldehyde actinometer, •hen us~d in photocnemical 
air pollution studies, has some unique advantages. First, 
the actinometer could be used in a solid, solution, vapor 
or a colloidal dispersion system. Second, the absorption 
spectrum of o-nitrobenzaldehyde has an absorption onset 
at about 4000 Angstrom units which coincides with the 
wavelength threshold tor the photodissociation of N02 into NO 
and o atom. Since sunlight received on the earth's surtace 
contains negligible radiation shorter than 3000 Angstrom units, 
the solar radiation which causes photochemical reactions involving 
N02 as the primary absorbing molecule is in the 4000-3000 
Angstrom unit region. While most of the established chemical 
actinometers are sensitive to wavelength variations, the 
quantum yield of the rearrangement of o-nitrobenzaldehyde to 
o-nitrosobenzoic acid is found to be indepdent of wavelength 
in the region 4000-3000 Angstrom units. Thus, relative 
intensities of the "active" sunlight fraction can be easily 
measured by the relative amounts of o-nitrosobenzoic acid formed 
upon irradiation without resor~ing to the use of 
filters, monochromatic device or lfitegrating process.## 
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00620 

w.o. Conner J.S. Nader 

AIR SAr.PLING WITH PIASTIC BAGS. 
Vol. 25:291-2Y7, June, 1964. 

Am. Ind. Hyg. Assoc. J. 

An inexpensive sampler has been developed whereby air samples 
can be collected in plastic ba~s without pump contamination 
and shipped to a laboratory for analysis. Data are presented 
to illustrate how well these bags contain (1) sulfur dioxide, 
nitrogen dioxide, and ozone in samples collected from 
synthetically prepared mixtures, and (2) 'hdrocarbons in samples 
collected from an auto exhaust irradiation chamber. .The 
inorganic samples were in the concentration range af 0.5 to 
1.5 ppm, and the hydrocarbon samrles were in the concentration 
rar.ge of 7 to 20 ppm. The samrles were stored for periods of 
several days. (Author abstract)## 

00792 

P.W. West T.P. Ramachandran 

SPBCTROPHOTOMZTFIC DETERMINATION OF NITRATE USING CHROMOTROPIC 
ACID. Anal. Chim. Acta Vol. J5:J17-324 1 1966. 

A spectrophotometric method is described tor the determination 
of nitrate in the o.5 to 50 microgram range using chromotropic acid 
as the reagent and masking agents tor the elimination of possible 
critical interferences dne to chloride, chlorine, iron(III) and 
oxidants. The method can be applied directly for the 
determination of 0.2-20 mg of nitrate/1 in 2.5-ml samples of 
w~ter. Over 4000 mg of chloride/1 can be tolerated. The 
method is simple, rapid and reliable. At the I mq/1 level for 
nitrate the coetficient of variation at the 95% confidence limit 
is 43. There are no interterences. (Author summary)## 

0084~ 

SELECTED METHODS FOR THE MEASUREMENT OF AIR FOLLUTANTS. 
Public Health Service, Cincinnati, Ohio, Div. of Air 
Pollution. l'!ay 1965. 53 pp. 

GPO: 870-~19, HEW: 999-AP-11 

This manual is an effort to assist in the development of 
uniform standard methods ot analysis of air pollutants. It makes 
available the judgment and knowledge ot a large group of chemists 
in the Public Health Service. Methods of determining 
pollutants of common interest are presented in uniform format by 
chemists on ~he staff of the Division of Air Pollution. The 
methods were critically reviewed by the Interbranch Chemical 
Advisory Committee, which is composed of representatives of the 

- professional chemical groups in all branches of the Division. 
Methods presented are as follows: For determination of sulfur 
dioxide, the West and Gaeke and the hydrogen peroxide methods; 
tor determination ot nitrogen dioxide and nitric oxide, the 
S~ltzman method; for determination ot oxidants, the neutral 
buffered-potassium iodide and the alkaline potassium iodide 
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methods; tor determination ot alip~atic aldehydes, the 3-methyl-2 
benzothiazolone hydrazone hydrochloride method; for 
determination of acrolein, the 4-hexylresorcinol method; for 
determination of formaldehyde, the chromotropic acid method; for 
determination of sulfate in atmospheric suspended particulates, 
the turbidimetric bariuM sulfate method; and for determination 
ot nitrate in atmospheric suspended particulates, the 2,4 xylenol 
method. (Author abstract)## 

00851) 

E.L. Kothny P.K. M~eller 

FASTER ANALYSES OF NITROGEN DIOXIDE WITH CONTINUOUS AIR 
ANALYZERS. California Dept. of Public Health, Berkeley, 
Division of Labs. (AIHL Rept. No. 22 - Revised 
Edition) (Original paper presented at the 20th Annual 
Instrument Society of America Conference, Los Angeles, 
Calit., Oct. 4-7, 19b5.) Jan. 196b. 27 pp. 

A study concerning'the effect of chemical and physical 
variables on the response ot a nitrite reagent is described. 
For performance comparison, an empirical parameter was 
developed and applied. Optimization rules were derived and 
applied. A sub-minute response reagent was developed containing 
N,N (1-naphthyl, acetyl) ethylene diamine, 2-amino-p
benzenedisulfonic acid. Designs of gas-liquid contact 
and optical systems were evaluated to match fast response reagents. 
(Author abstract)## 

0086(; 

B.E. Saltzman A. F. Wartburg, Jr, 

ABSO~PTION TUBE FOR REMOVAL OP INTERFERING SULFUR DIOXIDE IN 
ANALYSIS OF ATMOSPHERIC OXIDANT. Anal. Chem. Vol. 37:779-782 
May 1965. (Presented before the Division ot Water and Waste 
Chemistry, 145th Meeting, American Chemical Society, New 
York City, Sept. 1J, 196J.) 

Sultur dioxide is a serious negative interference in the 
iodometric determination ot atmospheric oxidant by manual and 
instrumental methods. In many areas the quantities of sulfur 
dioxide present exceed those o~ oxidant and thus a false zero 
analysis may be obtained. Various liquid and solid scrubbing 
chemicals were investigated tor selective removal of sulfur 
dioxide trom an air sample stream; although this was easily done, 
avoiding concurrent loss ot oxidant was more difficult. The 
deterioration ot the scrubbing materials with use also was studied. 
An absorbent was developed consisting of glass-fiber paper 
impregnated with chromium trioxide and sulfuric acid. An 
absorber packed with this completely removed as high as 15 p.p.m. 
ot sulfur dioxide without loss ot oxidant. Such absorbers have 
been used on monitoring instruments and have exhibited useful 

D. Measurement Methods 169 



lifetimes ot two weeks of continous operation. Interesting new 
information on oxidant pollutants is being obrained. (Author 
abstract)## 

009 'J6 

P. K. Mueller, 
Tok:iwa 

E. L. Koth Py, N. o. Fansah, and Y. 

DESIGN OF AZO-DYE REAGENTS FOR NITROGEN DIOXIDE ANALYSES. 
Preprint. (Presented at the 59th Annual Meeting, Air 
Pollution Control Association, San Francisco, Calif., 
June 2 0- 2 5, 1 9 6 6, P ii per No. 6 6- 1 1 2. ) 

Azo dye reagents are used tor the spectrophotometric analysis 
ot nitrogen dioxide in air. The performance ot these reagents 
depends upon the molecular structure, pH, ionic activity, and 
relative concentration of the components. These factors can be 
tailored to meet the practical reguirements of different 
applications. In current practice the most tr21uently used 
azo-dye reagent in continuous analyzers is a formulation containing 
~.03 acetic acid, C.0053 N(l-naphthyl)ethylene-diamine 
dihydrochloride and 0.5% sulfanilic acid in water (modified 
Saltzman reagent). When using large volumes (liters) of 
reagent the acetic acid becomes both a hygienic and corrosion 
nuisance. The design tactcrs for formulating azo-dye reagents 
were applied to the development of a nuisance free reagent with 
analogous performance. Several promising reagents were 
evaluated includina tests for stability to light and air 
oxidation. Tr.e performance of new reagents was tested in a 
continuous air analyzer using nitrogen dioxide streams together 
with sultur dioxide, ozone and nitric oxide as possible 
intertcrences. A new reagent system is recommended tor use in 
currently operating nitrosen dioxide analyzers. (Author 
abstr'ict) ii-# 

00971 

R.S. Yunghans W.A. !'iunroe 

CONTINUOUS MO~ITORING OF AMBIENT ~TMCSPHERES WITH TEE 
TECHNICON AUTOANALY7EP. In: Automation in Analytical 
Chemistry, 6rp. (PresentPd at the Technicon symposium, 
"Automation in Analytical Chemistry," New York City, sept. 
8. 1g6 'J.) 

A variety of air contaminants can be monitored continuously with 
Auto/Analyzers. I~strument sensitivity, precision, and 
response time are ffiOre than adegu3te. The basic modules are 
all interchangeable, the instrument does not become obsolete as 
chemical procedures change or are modified, new approaches can be 
programmed easily, and the equipment is useful in methods 
research. In addition, automatic baseline proqraminq and 
restandardization are decidedly advantageous as is the 
capability tor introducing liquid calibration standards at any 
timP. #~ 
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B. E. Saltzman and A. L. Mendenhall, Jr. 

DESIGN PARAMETERS AND PERFORMANCE OF A MINIATURIZED COLORIMETRIC 
RECORDING AIP ANALYZER. Anal. Chem. Vol. 36(7):1300-1304, 
June 196~. (Presented at Division of water and Waste 
Chemistry, 145th Meeting, American Chemical Society, 
New York City, Sept. 12, 1963 and at the Sixth Conference 
on Methods in Air Pollution Studies, California 
Dept. of Public Health, Berkeley, Ca lit., Jan. 6-7. 1964.) 

Design parameters were studied in a Frototype model of an improved 
reco~dinq air analyzer. Nitrogen dioxide was absorbed 
etficiently in a microcolumn packed with 20- to 60-mesh crushed 
glass in an improved absorbing reagent, which flowed through a 
rugged spectrophotometer employing a stainless steel cell (with 
glass windows) and stainless steel tubing connections. The 
system was designed for minimal liquid holdup to achieve rapid 
response with small liquid reagent flows. The improved electronic 
circuit provided a very stable output with only infrequent checks 
ot the O to 100% transmittance FOints. A 90% response time of 
3 minutes was achieved. For fluctuating gas concentrations with a 
period as short as 2 minutes, 62% of the full response amplitude 
was obtained. The results indicate the success of the rugged 
miniaturized design. (Author abstract)## 

01086 

S. Hochheiser and G. A. Rodgers 

EVALUATION OF A VISUAL COLOR COMPARATOR METHOD FOR THE 
DETE~MINATION OF ATMOSPHERIC NITROGEN DIOXIDE. Environ. Sci. 
Technol. 1 (1) :75-6, Jan. 1967 1966. 

A visual color comparator method for estimati~n of atmospheric 
nitrogen dioxide concentration was developed and evaluated. 
Standard color filters to match coloLs developed in liquid 
solutions by reaction of N02 and the Saltzman reagent were 
prepared at our request by a manufacturer of visual color 
comparators. Data obtained by use of the visual color 
comparator and standard color filters were compared with data 
obtained by spectrophotometric analysis. The comparison study 
show~d that the visual comparison method agrees with the 
spectrophotometric method within 20 percent. The use of the 
visual comparator. should be useful in preliminary field surveys 
over a wide area when short-term measurements of N02 are 
desirable, and the use ot ~lectric power is not feasible. (Author 
abstract)## 

01169 

D. L. Ripley, J. M. Clingenpeel, and R. w. Hurn 

CONTINUOUS DETERMINATION OF NITROGEN OXIDES IN AIR AND EXHAUST 
GASES • Intern. J. Air Water Pollution 8, 455-63, 1964. 

Nitric oxide is the principal nitrogen oxide present in automobile 
exhaust gases and in photochemically reactive systems important to 
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air pollution studies. However, only t;.he dioxide is readily 
determined in instruments that are available and suitable for 
exhaust resear:ch applications. Therefore, in order to use these 
instruments for determination of nitric oxide it is necessary first 
to convert the simple oxide to the dioxide form. A solid 
chemical oxidant has been developed to effect this conversion in a 
continuous process appropriate to the analytical requirement. The 
oxidant is particularly useful in atmospheric analyzers used in 
air pollution studies. The oxidant is prepared by saturating 
glass tiber paper with a solution of sodium dichromate and 
sulfuric acid and then drying. A small amount placed in a glass 
tube through which the gas sample is passed will have no effect on 
the nitrogen dioxide present in the input and will oxidize the 
nitric oxide to nitrogen dioxide, after which the total of the two 
may be determined as nitrogen dioxide. (Author abstract)## 

012Jo 

A. L. Linch, S. s. Lord, Jr., 
R. DeBrunner 

K. A. Kubitz, and M. 

PHOSGENE IN AIR - DEVELOPMENT OF IMPROVED DETECTION PROCEDURES. 
Am. Ind. Hyg. Assoc. J. 26, 465-74, Oct. 1<J65. (Presented 
at the 25th Annual American Industrial Hygiene Conference, 
Philadelphia, Pa., Apr. 27-::!0, 1964.) 

Air-borne acids, alkalies, and halides introduced intolerable 
uncertainties into the hydrolysis of phosgene to acid and chloride 
ion in aqueous collection media. Colorimetric detectors produced 
reliable r:esults in n1 liquid r:eagents, (2) impregnated paper, and 
(J) grarrular solids. "Ketone" (4,4'-dimethylaminobenzaldehyde in 
Harr:ison•s reagent in liquid systems was sensitive to 0. 1 to 10 
ppm of phosqene but i~sensitive to S02, H2S, HC1, N02, or 
C12. Aoplication of Witten and Prostak's 4-(4'-nitrobenzyl) 
pyridine reagent to paoer delivered semiquantitative results by 
colcr comparison or gas titration. Adaptation to chlorinated 
solvents gave sensitivity to 0.01 ppm and a unique calibration 
techniaue. ~ commercial granule-filled length of stain tube 
turther extended mobile survey facilities. (Author abstract)## 

0 1:Z6 f> 

I. Cherniack 'ind F. ,J. Bryan 

A CC~PARISON STUDY OF VARIOUS TYPES 07 OZONE A~D OXIDANT DETECTORS 
WHICH ARE nsED FOR ATMOSPHERIC AI~ SAMPLING J. Air Pollution 
ControJ Assoc. 15, (1:3) 351-4, Aug. 19o5. 

Four continuous dutomatic analyzers tor ffieasurement of atmospheric 
levEls ot ozcne were used in a calibration and field study. These 
were (1) a col0rimetric instrument based upon detection of iodine 
released from ileutral potassium iodide reagent, (2) a coulometric 
instrument utilizing the oolar1zation current as a measurement of 
iodine released by ozone in a cell contacted by potassium iodide 
reagent, (3) a galvanic cell measuring bromine release by ozone, 
and (4) an ultraviclet photometer. Some ozone determinations by 
the manual ruboer cracking procedure were included. After 
calibration with ozone_ the average relative response to atmospheric 
ozone levels tor each instrument was determined using the 
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colorimetric oxidant analyzer as an arbitrary standard. These 
responses ranged from 77 percent for the galvanic cell to 98 
percent tor the photometer. The instrument of choice for any 
given a?plication would seem to be governed by requirements for 
precision specificity, portability, reliability, and ease of 
operation. (Author abstract)## 

R. D. Fleming, B. l)imitriades, and R. w. Hurn 

P~OC!DURES IN SAMPLING AND HANDLING AUTO EXHAUST. J. Air 

Both the composition and discharge rate of auto exhausts vary 
widely and rapidly as speed and load demands upon the engine are 
changed. Moreover, among the combustion products are compounds 
that are highly reactive under proper conditions and others that 
are readily bound by receptive surfaces or absorbents. -under 
these conditions both the sampling procedure and subsequent sample 
handling must be such that (1) the sample that is recovered 
contains all or a fixed proportion ot each incremental volume of 
the total to be represented and (2) the products so sampled are not 
allowed either to ~eact with each other or to be lost or diminished 
in sample storage o'r transfer. Experim€'ntal research and 
development relevant to each requirement have been carried out, and 
results are reported and discussed. Two methods have been used 
tor recovering small-volume samples representative of the total 
volume produced during any combination of steady or transient 
engine modes. One employs a servo-followup system appropriately 
coupled to both the engine air-intake and to the sampling element; 
the sampling rate is continuously controlled to bear at all times a 
tixed ratio to the engine air-intake rate. The second method 
employs variable dilution, involving addition of diluent gas 
necessary to maintain a constant total ot (exhaust plus diluent). 
If the mixture is sampled at a constant rate, the sample will 
contain exhaust appropriately proportioned. Experiments have 
shown differ€nces in hath hydrocarbon and NOx values determined 
for comparable samples obtained by the two methods. The 
seriousness of this problem is discussed in relation to the 
sampling and sample handling procedures that are used. (Author 
abstract) ## 

0 13 31 

A.F. Wartl:urg, A.W. Brewer, and J. P. Lodge, Jr. 

EVALUATION CP A COULOMETRIC OXIDANT SENSOR. Intern. J Air 
Water Pollution, Vol. 8: L1-28, 1964. 

The American commercial version of the ozone "transmogrifier", a 
coulometric ozone sensor, developed by one of the authors has been 
tested for reliability, accuracy and speciticity. As with most 
instruments some substances interfere. The only major, positive 
interferences discovered so tar are trom peroxyacids and the 
simplest hydroperoxides. Sulfur dioxide causes a fairly large 
negative interference. Techniques are described for maintaining 
the instrument in good operating condition and for correcting some 
common maltunctions of the early-type sensors. Despite its 
relative insensitivity to nitrogen dioxide, the response is still 
sutficient to permit its use as a nitrogen dioxide monitor in pure 
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systems. Results are given of studies on nitrogen dioxide, of 
techniques ot nitric oxide oxidation, and of field and laboratory 
ozone measurellients. (Author abstract)## 

C. fl. Thompson and J. O. Ivie 

METHODS FOR REDUCING OZONE AND/OR INTRODUCING CONTROLLED LEVELS 
OF f'YDRGGE'l FLUORIDE INTO AIFSTREAMS. Intern. J. Air Water 
Pollution (London). Vol. Y:/99-HO'J, Dec. 1965. 

Methods and eouirment are described for reaucing ozone in an 
atmosphere by the addition of metered levels of nitric oxide. 
The NO is diluted with 50 vol of nitrogen betore addition to 
the ozone containing aicstream to prevent premature oxidant of 
NO to NOL hy oxyqen ot the air. Simple, reliable dispensing 
equicment for metering hydrogen tluoride into airstreams at the 
tractions ot microgcams per cubic meter level is also described. 
~his utilizes the constant vapor pressure of HF at O C from a 
relatively concentrated HF solution and variable levels of 
dispensin~ are achieved by varying the rate at which air is 
bubhled through the solution. An automatic valve system is 
described tor providing a 24-hr eresent scheaule of dispensing 
HP. (Author abstract)## 

0 1 3 'JI 

F.A. Mill, A.H. HollenbPc~. H.'1. raulus 

~EASU8ING THE rNVJRONMENT FOP A EPO~CHIAL ASTH~A STUDY. Arn. 
Ind. Hyg. Assoc. J., Vol. 2~:510-51Y, Oct. 1965. 

An aPrornetric study involvino the chemical and physical 
characteristics of thP atmospherP is being made in the 
immediatP virinity ot the Oniversity ot Minnesota camcuses in 
the Twin Cities. The association ot asthma incidence in the 
student boyd to concentrations ot aic-borne particulates, certain 
gases, and weather param~ters is being determined. A sampling 
program to determinp the particulate and gaseous components of 
the atmosphere wAs initiated in order to evaluate the 
relationshin ot grain industry pollutants and student asthma. 
WPathPr parameters were consLdPred to be ot prime importance 
in the study and were gathered at two locations, one beinq 
a tplavision tower equipped with tem~erature protile -
instrumentation. Results ot several years• study indicated 
the intluencP ot the arain industry on the total particulate 
tallout in an area adJacent to the campus. The soiling index 
tram samples at two locations was not high. Concentrations of 
sultur dioxide and oxides ot nitrogen toilowed daily and yearly 
patterns and were below the values found in most midwest cities. 
Pssociations bPtween certain weather parametecs were found 
to he ouita high, but between the various weather parameters 
and the incidence ot asthma the association was low, with 
corr0lation coefficiPnts hetwPen ll.16 and -0. 16. (Author 
abstract n•oditie<l) ## 
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U13Y3 

P.H. Hendricks L.B. Larsen 

AN EVALUATION OF SELECTED METHODS OF COLLECTION AND ANALYSIS OF 
LOW CONCENTRATIONS OF OZONE. Am. Ind. Hyg. Assoc. J., 
Vol. 27:80-84, Feb. 1966. 

Seven analytical methods for ozone are evaluated. Equipment 
used for generating the ozone is discussed. Information 
concerning methods of collection of ozone is presented. 
Post~ssiu~ iodide, phenolphthalein, sodium diphenylamine 
sultonate, and fluorescein methods are either nonspecific for 
ozone or lack sensitivity. The dimethoxystilbene method, in 
our hands, lacked sensitivity and posed reagent difficulties. 
The N02-equivalent method is an excellent research procedure 
and is the method of choice for field investigations where 
tluctuatino N02 concentrations are not encountered. The 
rubber-cracking procedure is empirical, but, as an indicator 
method, its speed, speciticity, and simplicity make this 
procedure attractive to the industrial hygienist, especially for 
preliminary surveys. (Author abstract)## 

01432 

C. Bokhoven and H.L.J. Niessen 

THE CONTINUOUS MONITOqING OF TRACES OF S02 IN AIR ON THE BASIS 
OF DISCOLOURATION OF THE STARCH-IODINE REAGENT WITH PRIOR 
ELIMINATION OF INTEFFERING COMPOUNDS • Intern. J. Air Water 
Pollution, v'ol. 10:233-243, April 1966. 

A continuous recording instrument for S02 monitoring in air 
pollution studies was developed on the basis of the discolouration 
of a starch-iodine solution. As distinct from the normal 
procedure, however, the disturbance by interfering compounds, such 
as nitrogen dioxide and ozone, can be eliminated without affecting 
the concentration of S02. By incorporating an integrating 
device, 1/2 hr mean values can be printed out. The applicability 
ot these values is discussed with reference to the time constant 
concept developed by SANDERSON, PENNER and KATZ(1964). 
(Author abstract)#~ 

01 u :,7 

R. F. Davis, and w. E. O'Neill 

DETERMINATION OF OXIDES OF NITROGEN ON DIESEL EXHAUST GAS BY A 
MODIFIED SALTZMAN METHOD. Bureau of Mines, Washington, D.C. 
(RI No. b"/YO) 1966. 5 pp. 

The Bureau of Mines developed a new method for the determination 
ot oxides ot nitrogen in diesel ex.haust gas. The procedure, a 
modification of the Saltzman method, uses a N02 absorbent for 
the diesel exhaust gas; the colorless' absorbent becomes purple on 
contact with N02. When used properly this procedure gives 
satisfactory results in 2 hours, whereas ttte standard 
phenoldisultonic acid method required approximately 8 hours. The 
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new method is not satistactory for de-terrnir,ation of oxides of 
nitrogen in the overrich fuel to air ratio range. (Author 
abstract) #lt 

0149'> 

A. 1'. Strong and J. F. florton 

THE INSTRO~EN~ATION FOR AUTOMATIC MEASUREMENT AND PECORDING OF 
LABORATORY-PRODUCED ~UTOMOBILE EXHAUST. Preprint. 1966. 

A system that automatically measures and records the concentration 
ot six ditterer.t gases trcm twelve animal exposure chambers 
supplied with diluted, laboratory-produced automobile exhaust and 
ether qases is described. The gases are sequentially fed trom the 
animal exposure chambers to the appropriate gas analyzing 
instrument. Multiroint recorders connected to the output of the 
gas instruments register the concentrations and control the 
sequence ot the gas measurements. A data acquisition system is 
also connected to the output ot of the gas instruments to record on 
a punched paper tape the time cf measurement and the gas 
concentration. The data are punched on cards or inserted directly 
into 1 digital computer for analysis. (Author abstract)'' 

01 '>77 

A.~. O'~eefte G.C. Ortman 

PPIMA9Y STAKDARDS FOP TRACE GAS ANALYSIS. Anal. Chem. 
J'l(6) :7'>0-763, May 1966. (0 resented at the Division of WaLer, 
Air, and Waste Chemistry, l':>Oth Meeting, ACS, Atlantic 
city, N.J., sept. 12-17, 196':>.) 

The permeation rates ot qases enclosed in sections of 
plastic tubing permit the dispensing of nanoyram quantities at 
will. Following an initiation period of a few hours to 
several weeks, pereation proceeds at a highly constant rate until 
the enclosed gas is nearly exhausted. The rate of 
permeation is highly temperature-dependent, but is independent of 
pressure and composition ot the at~osphere. Methods for the 
tabrication, calibration, and use of permeation tubes are 
described. Data are presented to illustrate the precision of 
these methods.. (Author abstract)~# 

01 ':>l:l6 

~'.."'. Miller: 

NOTE ON COMPARISON OF STATISTICAL AND AKALYTICAL PrsuLTS FOR 
CALCULATING OXTVES OF N!TPOGFN CONCEN:RATIONS. J. ~ir 
Poll11tion Control Assoc. 17 (4): :!32-234, Apr. 1967 .• 

A quPstion otten asked about analytical dif tusion models is 
"How do the analytical results tor calculating pollution 
concentrations compare with those obtained by statistical 
techniques?" Miller and Holzworth 19&6) have developed a simple 
analytical dittusion ~odel that yields relative pollution 
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concentrations, X/Q, as a tunction of afternoon mixing depth, 
mean transport wind speed, and city size. This analytical model 
may also be used in reverse to determine apparent afternoon 
source strengths from observed afternoon pollution concentrations. 
The appare~t source strengths may then be used with the model on 
innependent data to estimate pollution concentrations. It is 
the purpose of this note to compace results of calculating average 
atternoon concentrations ot oxides of nitrogen (NOx) by use of 
the ~iller-Holzworth model with those obtained from 
statistical regression equations.## 

0 168'> 

F.L. Meadows W.W. Stalker 

THE EVALUATION OF COLLECTION EFFICIENCY AND VAPIABILITY OF 
SAMPLING FOR ATMOSPHF~IC NI?ROGEN DIOXIDE. Arn. Ind. Hyg. 
Assoc. J. 27, 559-66, Dec. 1966. (Presented at the 26th 
Annual Meetins, American Industrial Hygiene Association, 
Houston, Tex., May 3-7, l'.16'>.) 

A study of the eff~ciency and variability of the sampling 
system used to collect nitrogen dioxide in the Alabama Air 
Pollution and Respiratory Disease study is described. 
Experimental sampling was conducted to establish collection 
etficiency and variability of single and multiple bubblers in 
series, equip~ed in each case with either tritted-tip or 
restricted-opening air dispersers. Comparative evaluation of 0.4 
to U.5 lpm and 0.2 to U.3 !pm air-flow rates indicated that higher 
collection efficiency, but greater variability, can be expected 
with lower air-flow rates. Although fritted-tip bubblers kere 
foand to be more etficient than restricted-opening bubblers, 
restricted-opening bubhlers are preferable because their 
variability is about halt that ct the fritted-tip bubblers. 
Sampling variability appacently was not affected by ambient air 
temreratures, humidity, or the concentration of collecting 
solution used. Collection efticiency, variability, and the 
method tor empirically determining these factors should be 
specified when reporting a~bient atmospheric nitrogen dioxide. 
(Author abstract)## 

016':11 

E.C. Tabor C.G. Golden 

RESULTS OF FIVE YEARS' OPFRATION OF THE NATIONAL GAS SAMPLING 
NETwORK. J. Air Pollution Control Assoc. lS (1) 7-11, 
Jan. 1'165. 

Sampling tor nitrogen and sulfur dioxides was initiated at 
several National Air sampling Network stations in 1959 
using a sampler developed for that purpose. In 1961 the Gas 
Sampling Network was expanded to its maximum of q9 stations. 
Sampling equipment and collectinq solutions are supplied and 
chemical analyses performed by the network laboratories. 
Sampling and analysis procedures are described briefly. 
Average and maximum 24-hour concentrations of nitrogen dioxide 
and sultur dioxide observed at 48 stations during 1961-lq63 are 
presented. (Author abstract)## 
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01807 

P.I. Larsen, F.B. Benson, G.A. Jutze 

IMPROVING TP~ DYNAMIC R::SPONSE OF CONTINUOUS AIR POLLUTANT 
M"SASUREMJ;~'ITS WITH A COMPUTER. J. Air Pollution Control 
Assoc. 1C>, (1) 19-22, Jan. 1965. 

A tirst-order differential equation describes the dynamic 
response of many continuous air sampling instruments. The time 
constant, lag time, delay time, and response time are ~11 
tunctions ot the volume and tlow through the sensor reservoir. 
All of them can be expressed by th2 same general equation: 
t equals k sub 3 V/Q, where t is the selected time variable, 
kl is a constaht appropriate to the particular system auj selected 
time variable, V is sensor reservoir volume, and Q is the flow 
rate through the reservoir. The time constant is the time 
a sampler takes to indicate 63.23 of its final response. Select 
time constants equal to about half of the shortest desired 
averaging time. Solve the second equation for the reagent flow 
to qive the desired time constant. Selection of such a time 
constant eliminates spurious "moise" produced by a fast-
res ponding system. It also provides values within 51 of true 
tor atmospheres that chanqe markedly between successive 
intervals. If a slow-responding system must be used, use the 
first equation ot increase apparent response time. A digital 
computer can be programmed to automatically correct all measured 
values. similarly, analog circuitry can be installed in an air 
sampling instrument ot increase or decrease response time. 
The analog circuitry to increase response time will continuously 
solVP and plot the first equation. (Author abstract)## 

0 11:l71 

CONTINUOUS AJ9 MOKITOPING PROGRAM IN WASHINGTON, D.C. 
(19b2-19bJ). '.'ublic Health Service, Cincinnati, Ohio, Div. 

O"!' ~.IR POLLUTION. SEPT. 196b. 222 PP. 
fH'W: 9Y9-AP-2J; GPO: tl27-234-15 

This report presents the results of the operation of the 
Public Health Service ContinuouE Air Monitoring Program 
(Cil.M'.') in Waslnl'aton, D. C., duri!'g 1962 land 1963. Data on 
atmosnheric lPvels of sulfur dioxide, oxides ot nitrogen, total 
oxidants, total hydrocarbons, and ca~bon monoxide are summarized, 
analyzed, and discussed. ThP data are tabulated as hourly, daily, 
and monthly ffiEan concentrations; background information about 
Washington and a descriptiol' of the instrumentation used 
are included. (Author abstract)~# 

01tl76 

Schuette, F. <1. 

PLASTIC gAGS FOR COLLECTION OF GAS SAMPLES. California Dept. 
of Public Health, Berkeley, Div. of Labs., AIHL-19, bp., 
Dec. 19bC>. Also: P.tmos. Environ., 1(4):51 S-519, July 1967. 
((12)) refs. 
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Criteria for judging what kind of film is likely to be most 
suitable tor a given applicaticn ar~ deljnPate~. Information 
concerning supply sources of needed materials is provided.## 

01989 

F. A. Bell, Jr. 

MEANINGFU~ AIP QUALITY !~AUSREMENTS ON A LIMITED BUDGET. J. 
Air Pollution Control Assoc. 13, (3) 127-.:11, Mar. 1963. 
(Presented at the 55th Annual Meeting, Air Pollution Control 
Association, Chicago, Ill., May 20-24, 1962.) 

Usetul short-term air pollution measurement studies have been 
conducted in a number of cities throughout the ccuntry, 
demonstrating the potential for local air pollution agencies to 
carry out effective air pollution sampling studies with limited 
manpower and financial resources. Experience indicates that the 
shortterm measurement approach is very useful in spreading 
knowledge and competency regarding air pollution sampling and 
analytical techniques particularly regarding raeasurement of gaseous 
pollutants.· Equipment required for start-term sampling involves 
only modest costs totaling less than $1400, including $393.70 for 
gas sampling equipment, $626.50 for particuxate matter sampling 
equipment, and $305 for an analytical spectrophotometer, if needed. 
For agencies with a severely limited budget, acquisition o! even 
these items of equipment could be scheduled over a period of 
several years, it necessary. (Author summary modified)## 

IJ20 U~ 

E. L. Kothny and P. K. Mueller 

SUR-MINUTE CONTINUOUS NITROGEN DIOXIDE ANALYSIS. Proc. (Part 
I) Intern. Clean Air Cong., London, 1966. (Paper VI/9). 
pp. 182-4. 

A study concerning the effect of chemical and physical variables 
on the response of a nitrite reagent is described. For 
per!ormance comparison an empirical parameter was developed. 
With the guidelines resulting from the application of these 
nu~bers a tast-response reagent was developed containing 
2-amino~p-benzenedisulphonic and sulphuric acid. Designs of 
gas-liquid contact and optical systems were evaluated to match 
fast-response reagents. (Author abstract)## 

02063 

K. Fukui. 

THE ALKALINE FILTER PAPER METHOD FOR MEASURING SULPHUR OXIDES, 
NITROGEN DIOXIDE AND CHLORIDE IN THE ATMOSPHERE. Proc. 
(Part I) Intern. Clean Air Cong., London, 1966, 231-2. 
(Paper VIT/7.) 

The lead peroxide method for measuring pollution by sulphur oxides 
is time-consuming and liable to discordant results, because of the 
quality of lead peroxide. The alkaline filtec paper method is not 
affected by this trouble and can be used for the determination not 
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only ot sulphur oxides but also cf nitroqen dioxide and chloride 
in the atmosphere. The test papers, att~r immersion in a 50 
percent potassium carbonate solution and air-drying, are exposed to 
the atmosphere tor one month in louvered boxes. Atte:::- the test 
period has elapsed the paper is cut into small pieces and treated 
with water tor the extraction. Sulphur oxiaes, nitroaen dioxide 
and chloride are determined by the barium chloranilate method, the 
diazotizing methods anc the mercury chloranilate method 
respectively. (Author Abstract)## 

02130 

P Eberaneberhorst 

(ENGINE CO!BUSTION AND ITS EXHAUST GAS PRODUCTS AS A PROBLEM OF 
HIGH INCIDENCE). Die Motorische Verbrennung und ihre 
Abgasprodukte als Haufigkeitsprorlem. ATZ 
(Automobilter.hnische Zeitschrift) (Stuttgart) 68 (8) :263-258, 
Aug. 1966. 

The increasing incidence ot gasoline engines nec2ssitates reducing 
the air pollu•ants from exhaust gas ty ~03 wirhin the next 10 
years. The intluence ot engine operation on the emission of 
carbon monoxide, hydrocarbons and nitrogen oxides is described, 
e.q., in hiqh 'l''ar, while chanqing gears anJ speeds (7-mode 
caiitornia tPst), ann in neutral. Limiting val,1es fo:::- emissions 
dependent on ~otor si~e ~nd normal usa~e are suggested. Methods 
to rednc<:> c.xha,1st gas f"'' l_utants includec tuel injection systems to 
replace C6rburetors and ~ntrolled turbulence techniques.II 

0 2162 

A. P. _Htshulle:::- and S. f. Sl<'>va. 

VAPOR PHASE D~TEaMINATinN OF OLEFINS BY A COULCMETPIC 
MET~OD. Anal. Chem. (Presented beiore the Division of 
Water and Waste Chemistry, 140th Meeting, American Chemical 
society. Chicago, Ill., Sept. 1961.) 34, (J) 418-22, Mar. 
1962 

An instrument based on a brcmocoulometric method tas been 
evaluated for analysis ot olefins at concentrations between 20 and 
1000 p.o.m. The instrument has been calibrated for its varor 
ohase response to a nu~ber of olefins, including ettylene, 
pcopylene, rropadiene, 1-butene, trans-2-butene, cis-2-butene, 
isobutvl"'ne, 1,3-lJutadiene, 1-p<0ntene, and 2-methyl-2-butene. 
The nossible interference ot a number of substances, incLuding 
sulfur dioxide, nitric 0~1dP, nitrogen dioxide, hydrogen sulfide, 
n-butyl o;•ilti.de, A.crole1~, phenol, and m-cresol, has been 
investig~ted. sultur dioxide, hydrogen sulfide, nitrogen dioxide, 
and acrolein react appreaciably with the brominatinq solution. 
Ni.trogen dioxide lowers the response to olef ins. severe 
interterence is experienced when the nitrogen dioxide concentration 
equals or exceeds that ot olefins. Even when the olefins are 
present in excess, the interference ty nitrogen dioxide is 
sut•icient to necessitate removdl oi most ot the latter. In 
analyses ot samples ir. cor.tainers, dicect d~termination of.these 
vanoc ~base interfe:::-ence effects mdy be caffiplicated fucther by gas 
phase reactions of oletin and nitrogen dioxide, and perhaps by 
reactions w1t~1n contair.er walls. With this ol~f in instrument, 
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diluted automobile exhaust and a variety ot synthetic mixtures have 
been analyzed. Results have ccmFared favorably with those 
obtained by the colorimetric dimethylaminobenzaldebyde method. 
(Author abstract)~# 

02J':>4 

K.P. Chrisman K.E. Poster 

CALIRPATION OP AUTOMATIC ANALYZERS IN A CONTINUOUS AIR MONITORING 
PROGRAM. Preprint (Presented at the 56th Annual Meeting, 
Air Pollution Control Association, Detroit, Michigan, June 
9-1J, 1YbJ.) 

The need tor uniformity ot instrurne~t calibration among the 
several stations ot the continuous Air Monitoring Program 
ot the U.S. Public Health Service has frompted the development 
of a comprehensive program of instrument calibration. The 
program relies heavily UFOn static and dynamic checks performed 
by the station operators. The frequency of these checks varies 
with each specitio instrument; but, in all cases, the checks 
are trequent enough to insure the continued accuracy of the 
recorded data. The routine checks are substantiated and 
supplemented by dynamic calibrations pertormed at all stations 
by the headquarters staff. The dilution board method 
tor the preparation of standard gas mixtures has been adapted 
to the requirements of comFactness and portability, and has been 
used successtully in this work, In a conscientious effort to 
insure and maintain the accuracy ot the data produced by the 
program, further refinements in the method will be made and more 
suitable new methods will be adoptet as they are developed. 
(Author's summary)#~ 

02Jb8 

J. N. Pitts, Jr. J. H. Sharp 

SOM~ ASPECTS OF TH?. PHOTOCHEMISTRY OF NITRCGEN DIOXIDE. 
Tech. Meeting West Coast Sect., Air Pollution Control 
Assoc., 3rd, ~onterey, Calif., 1963. 76-92. 

Proc. 

The basic.theories and techniques of photochemistry can be 
applied to gain insight into the mechanism ot the 
photodecomposition of nitrogen dioxide. While this approach 
is rather "academic" in this Farticular study, nevertheless, the 
results have bearing on the problem of photochemical air 
pollution. Two particularly intriguing questions raised and 
not answered of considerable basic and practical significance are: 
(1) can one confidently extraFolate photochemical and kinetic 
data on N02 from the mm. pressure range to the ppm. range?; (2) 
why doesn't the molecule, N02 a highly reactive compound, 
react with the common organic constituents of smog, in 
particular, olefins, when it is raised to an excited electronic 
state by absorption of 43':>8A radiation? The search for 
theoretical and experimental answers to these questions is 
currently going on. It seems certain that the results will have 
"practical" applications to Fhotochemical aic pollution as well as 
being ot general scientific interest.## 
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onn 

SLATER, R. W. 

LOW-COST MEASUREMENT OF AIR POLLUTION. (IN: PROCEEDINGS OF 
THE EIGHTH ANNUAL AIR AND WATER POLLUTION CONFERENCE.) Univ. 
Mo. 3ull. 64 (24), 49-~3 (Aug. 26, 1963). Also published in 
Ind. Water Wastes 8 (6), J0-3 (Dec. 1963). (?resented at the 
Fighth Annual Air and Water Pollution Conference, Columbia, 
Ma., Nov. 13, 1962.) 

An air pollution monitoring program is described that can be 
init1atPd and maintained by a local air pollution agency or health 
department at a moderate cost. Simple, inexpens~ve methods of 
sampling ana analysis tor gaseous pollutants and particulates are 
outlined and a detailed eg~ipment cost breakdown is given. 
(Author sum~ary)ll 

P. Smith, A. H. Rose, and Tl. Kruse. 

A~ AUTO-EXHAUST PROPORTIONAL SAMPLER. INTERN. J. AI'l WATER 
Pollution ( 0 resented at the 56th Annual Meeting, Air 
Pollution Control Association, Detroit, Nich., June 9-13, 
19oJ.) H, 427-40, Sept. 1964. 

The development of an instrument to obtain a proportional sample 
ot auto exhaust gas is described. The Froportional sampler is a 
servo device, •hich controls the flow of exhaust gas in the 
sampling line ta maintain it at a fixed percentage of the 
carburetor air flo~ rate. The flow rates in carburetor and 
sample line are measured continuously by means of laminar-flow 
elements and associated pressure-difference transducers. The 
proportionai sampler is used in a vehicle on the road to provide a 
represPntative sampLe of exhaust aas, which is then analyzed to 
obtained mole-fraction measurements of various air contaminants in 
the vehicle exhaust. The total volume of air entering the 
carburetor is ~lso meHsured. The values ror total air volume 
enterina the carbucetor and mole fraction of contaminants are used 
to calculate the emission rates in pouncs of each air contaminant 
emitted per vehicle mile traveled. (Author abstract)## 

U24Uf, 

A. E .. Rarrinc:;ton 

INSTANTEOUS ~ONITOPING OF MULTICCMPONEN~ EXPIRED GASES. GCA 
Corn., e.edtord, Mass. (Pept. CR-619.) Dec. 1966. 17 pp. 

C"S'J"'I, !!ASA 

Becaus 0 of the urgent requirements of the manned space 
tlight program, the prototype gas analyzers described below were 
develored specifically tor aerosrace applications. Their design 
thus inevi~ably was suh1ect to restrictions of weight, volume and 
power consumption. Nevertheless, their operatianal 
pertormance has been most encouraging. The sensing element of the 
gas analyzer is called a mass spectrometer whose c;ncept 
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utilizes two basic physical phenomena: first, gaseous atoms and 
molecules can readily be charged electrically; second, there is a 
selective effect by electric and magnetic forces on such 
charged particles which depends on the atomic or molecular 
mass. A complete sampling and sensing system for 12 
constituent gases, utilizing a magnetic deflection mass 
spectrometer is shown. It is designed to monitor H2, CO, 
CH4, ~!03, H20, N2, COP, 02, !'25, HC, C02 AND COOH. I'I 
includes 4 sample inlet capillaries, a calibration sample, a 
liquid nitrogen chilled sorption pump and an electronic ion 
pump.## 

c.w. Louw 

ATMOSPHE?IC POLLUTANTS AND THEIR ANALYSIS (SPECIAL REPORT 
SMOG 2). Council for Scientific and Industrial 
Fesearch, Pretoria, (South Africa). Air Pollution 
Rese~rch Group 1966. 60 pp. 

In view ot the recently passed Act on Air Pollution 
(No. 45 of 1965) in South Africa and the anticipated increase 
in interest and analytical activity in this field, it was felt 
that the need existed for an up-to-date survey of air pollutants 
and their analysis. A review report was consequently prepared and 
is presented here. Aspects such as the types, sources and 
occurrence, concentrations and methods of analysis of the various 
pollutants are discussed. Also, recommendations are made with 
regard to the selection of suitable analytical methods. 
(Author abstract)## 

02439 

A. V. Demidov, L. A. Mokhov, and B. S. Levine (Tr.) 

RAPID METHODS FOR THE DETERMINATION OF P.AR~FUL GASES AND VAPORS 
IN THE AIR. Vol. 10 of U.S.S.R. Literature on Air 
Pollution and Related occupational Diseases. Medgiz, Moscow, 
Fussia. (Technical Transl. No. TT 66-11767 .) 1962. pp. 
114. 

Volume 10 of the survey series "U.s.s.R. Literature on Air 
Pollution and Related Occupational Diseases" is a translation 
ot A. v. Demidov•s and L. ~. Molhov•s book "Rapid Methods 
tor the Determination ot Rarmtul Gases and vapors in the Air" 
(Yekopehhlie Metou~i Oiipeueiiehnr B B Boeuyxe Bpeuhlix N 
Iopooopaehlix Bewectb), published by Medgiz of Moscow in 1962. 
The greater part of the outlined procedures have been developed by 
u.s.s.R. analytical chemists, while some were taken from 
literature of other countries. The collection of tests appears to 
be intended primarily for the detection of dangerous gaseous and 
vaporous air pollutants in indoor working premises. For each 
harmful gas or vapor qualitative as well as closely approximate 
quantitative procedures are given to make possible the early 
'determination of dangerous harmful ga's and vapor concentration in 
the air of working premises and to forestall the occurrence of 
serious accidents. The volume was intended to meet the needs 
ot smaller laboratories and of field industrial laboratory 
workers.It# 
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M. E. Eaton, Jr. 

AN ELECTROCHEMICAL SENSOR FOR DETECTING TRACE CONTAMINANTS IN AIR 
(MASTER'S THESIS). Air Force Inst. of Techn., 
Wright-Patterson AFB, Ohio, School ot Engineering. Aug. 
1%J. 88 PP. 

CFSTI AD 422659 

A two-terminal electrochemical cell was used to detect trace 
amounts of an oxidizing agent in air. An investigation of the 
cell's electrical parameters was made while the cell was in 
uncontaminated air, and while exposed to chlorine or nitrogen 
dioxide. An equivalent was obtained. The cell, without any 
external power or circuitry, can detect concentrations below the 
threshold liwit values tor chlorine and nitrogen dioxide. The 
cell output can be increased by passing a small DC current 
through the cell. This current also improves the cell's recovery 
time.jt# 

02492 

r-r. E. Morrison, P. G. Rinker-, and w. H. Corcoran. 

OUANTITAT!VE DETFRMINATION OF PARTS-PER-MILLION QUANTITIES OF 
NITROGEN DIOXID~ IN NITRC~EN AND OXYG~N BY ELECTRON-CAPTURE 
D"'IECTION IN GAS CPPOMATOGRAPHY. Anal Chem. J6 (12) :2256-2259, 
Nov. 1964 

An electron-capture detector was used in a gas chromatography to 
measure parts-per-million quantities of nitrogen dioxide in a 
ternary mixture of nitroaen, oxygen, and nitrogen dioxide. For 
concentrations of nitrogen dioxide from 5 to 150 p.p.m. and for 
oxygen present to the extent of 9~ by volume in nitrogen, the 
stan~ard deviation ot the best curve through the points showing 
response vs. concentration vas 2 p.p.m. compared to about 3 p.p.w. 
tor chemical techniques. ~he main advantages of gas 
chromatograp~y are the short time for analysis and the small 
samples (. 5 cc) reguir<'d. (Author abstract) #ll 

0 L520 

A. P. Ml. tra 

AN IONOSPHERIC ESTIMATE OF NITRIC OXIDE CONCENTRA~ION IN THE 
D-~EGION. Pennsylvania State Univ., Universitv Park 
Ionosphe;:-e Research Lab. (hFCRL-66-3~9) (Scie~tific,Rept. 
No. 26~) Feb. 15, 1<Jfi6. 24 pp. 

It is shown that the dissimilar nature in the solar cycle 
variations in the three major competing ionizing sources for the 
D-region (e.g. X-rays below 8A, Lyman-alpha radiation and 
cosmic rays) can be used to provide an estimate for the 
concentration ot the neutral nitric oxide at and near 70 km. use 
ot the electron density rrotile~ recently given by Dee~s (1965) 
foe sunspot minimum and maximum conditions for eguinox in middle 
lattitudes gives a nitric oxide concentration of 400000/cc 
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around 12 km, about one hundredth of Barth's rocket-deduced 
value. When this value is integrated with currently available 
photochemical information, the following empirical distribution is 
indicated: n(NO) equals 0.02 exp (- JJOO/T)n(02) plus 
0.0000005 n (OJ. (Author abstract modified)## 

02560 

N. F. ·Kosh elev Yu. G. Ulitin 
I 

METHOD FOR THE DETERMINATION OF TOTAL NITROGEN OXIDES IN AIR. 
(Meted summarnogo opredeleniya okislov azota v vozdukhe.) 
Hyg. Sanit. 31, (J) 34Y-'.>2, Mar. 1Y66. 

CFSTI: TT66-51160/1-J 

1. Determination ot nitrogen oxides by means of the Griss
Ilosvay reagent yields results which are too low. This-method 
cannot therefore be recommended for quantitative estimation of 
the content of these comrounds in air, particularly if the air 
is contaminated by nitric acid fumes. 2. In analyzing air 
for its total content ot oxygen compounds of nitrogen, the 
analytical method ~sed must be suitable for estimating both the 
trivalent and the pentavalent nitrogen. 3. The sulfophenol 
method sufters from several disadvantages, which make it unsuitable 
tor large-scale investigations. 4. A simple, accurate, and 
fairly rapid method is described for determining the total 
oxygen compunds of nitrogen in air. This can be used for routine 
air pollution control studies: The oxygen compounds of nitrogen 
in air. This can be used for routine air pollution control 
studies. The oxygen compounds ot nitrogen are absorbed not in 
an oxidizing mixture, but in a 0.1 N alkali solution, thus 
reducing the absorption time to 1 hour. Instead of the 
whole sample, only 2 or 3 ml need to be evaporated and this 
is carried out after the trivalent nitrogen has been converted 
to the pentavalent form by hydrogen peroxide in a porcelain dish. 
Finally the phenolsulf onic acid is replaced by salicyli~ acid, 
which also produces yellow-colored nitro-derivatives, the 
sensitivity attaining 2 micrograms N205 in the volume analyzed.## 

0 264'.> 

H. Hummel 

I~DUSTRIAL GAS MEASUREMENT FOR CLEAN-AIR MAINTENANCE. Staub 
(English Translation) 25, (2) 11-18, feb. 19b5 

CFSTI: TT 6~-51040/2 

This article deals mainly with emission-concentration measurements 
directly concerning the plant. In addition, trace-element 
recorders for immission control in the plant area or outside it was 
also mentioned. several plants use mobile recoraing stations for 
this purpose. Apart tro~ current control, immission instruments 
will in future be i~portant tor the determination ot ground 
loading. The ground loading in respect to a specific noxious 
substance (e.g., S02) is a measure of the average degree ot 
nuisance caused by immissions in a certain area. For a planned 
inst.allation, e.g., a boiler plant, the ground loading for the 
basis tor chosen location must be ascertained. This forms the 
basis tor granting the building permit. According to suggested 
and practiced methods, the ground loading is ~stablished in the 
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following manner. Numerous points are established in a fixed 
coordinate grid around the location to be examined. Individual 
sampling is carried out at these points by a fixed program over a 
long period. By using a precisely determined statistical 
evaluation method, the ground loading can be deduced from the data. 
The statistical character of the imrnission, which depends on wind 
and atmospheric conditions, is thus taken into consideration. 
The reliability of this still imperfect method cannot be 
discussed; it is however certain that this method is expensive and 
requires considerable manpower. On the other hand, it can easily 
be shown that given a correct evaluation of the strip charts 
(possibly by electronic scanning) the use of recording instruments 
at a few points will provide an equally reliable measure of ground 
loading at less expense. This method would also include the 
nightime which hitherto has not been included. In spite of 
this, and taking into consideration the value of recording 
methods for obtaining statistical relationships, the role of 
individual analysis will remain unchallenged in future. This is 
primarily due to the fact that the development of a reliable 
recording method is far more exfensive than individual analysis. 
Theretoce, and because ot the greater instrumentation 
requirements, recording instruments will be used only for the most 
important duties. (Author summary)## 

026 7J 

H. l'uh rmann 

RECORDING MEASUREMENTS OF GASEOUS IMISSION CONCENTRATIONS WITH A 
NEW ANALYZEF. Staub (English Translation) 25, (7) 19-24, 
JULY 1965. 

CFS TI TT 66-51040/7 

For monitoring gases contributing to air pollution, S02 and 
NO plus N02 and 03 in particular, recording analysers find 
increasing application. The paper describes an automatic 
colorimetric analyser tor the repetitive measurement of immission 
concentrations. Tte instrument is characterized by high 
sensitivity down to a few ~icrograms cu m, excellent selectivity, 
and minimum maintenance requirements. Simple switchover means 
permit the same instrument to be used foe both half-hour mean 
values and short-time readings. The Imcornetec described by the 
author is designed foe simfle and rapid change-over to various 
gaseous compoenents. It has neen fieldtested in a northern 
suburb of Hamburg. The recorded daily readings for'so2, NO 
plus N02, and 03 are discussed. (Author summary)## 

026 81 

E. Lahmann 

METHODS FOR MEASURING GASEOUS AIP POLLUTIONS. 
TRANSLATION) 25, (9) 17-22, SEPT. 1965. 

CFSTI TT 66-51040/9 

Staub (English 

As the analysis of air pollutants has become a very extensive 
area ot microchemistry, the statements included herein are limited 
to the principles involved in the analysis of the most important 
extraneous gases. Empirical, batch and continuous methods are 
the basic means for investigating gaseous air pollutants. The 
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advantages and disadvantages ot these methods are presented. 
Subseguently, the most important methods used at present for 
determination of sulfur dioxide, nitrogen dioxide, hydrogen 
sultide, fluorides, oxidants, carbon monoxide and hydrocarbons 
are discussed.## 

I. R. Cohen, T. c. Purcell, and A. P. Altshuller 

ANALYSIS OF THE OXIDANT IN PHOTOOXIDATION REACTIONS. Environ. 
Sci. Technol. 1, (J) 2Wl-52, Mar. 1967. (Presented at the 
1~2nd Meeting, American Chemical Society, ~ew York City, 
Sept. 14, 1966.) 

A number of methods for determining the identity and concentration 
of the oxidants produced photochemica1ly in model systems are 
presented. The application of these methods to atmospheric 
sampling is discussed. The effects of the following variables are 
considered: spectral characteristics ot the reagent blends and the 
colored species in question; temperature; order of addition, 
color stability and rate of color formation; reaqent concentration; 
hydrogen ion concentration (pH); and various determinate errors. 
Calibration curves, molar absorptivities, and interferences are 
presented in detail. (Author abstract)## 

0274~ 

s. Hochheiser and w. J. Basbagill 

COMPARISON AMONG METHODS OF SAMPLING AND ANALYZING AIR 
POLLUTANTS - DESIGN OF EXPERIMENTAL PROGRAM. Preprint. 
(Presented at the Sixth Conference of Methods in Air 
Pollution studies, California Dert. of Public Health, 
Berkeley, Jan. f;-7, 1964.) 

A mobile air-sampling laboratory used to sample atmospheric 
pollutants is described. Various manual and automatic methods 
are compared by means of atmospheric samples to determine the 
relationship among methods and the variables that may affect each 
method. These studies were designed to evaluate methods applied 
to the sampling and analysis of air pollutants and to determine 
the need for further laboratory and field evaluations. The 
chemical and meteorological variables measured in these studies and 
the sampling program are delineated. (Author summary)## 

02747 

W. J. Jacumin and L. A. Fipperton 

FURTHER EFFECTS OF TEMPERATURE AND PRESSURE ON PHOTOCHEMICAL 
OXIDANT PRODUCTION. J. Air Pollution Control Assoc. 14, 
(3) 96-7, Mar. 1964. (Presented at the 56th Annual Meeting, 
Air Pollution Control Association, Detroit, Mich., June 
9-13, 1Yb3, Paper No. 63-101.) 
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Oxidant production was observed for a photochemical reactant 
system N02 Flus hexene-1 over a pressure range ot 640 to 860 mm 
Hg at temperatures of 14, 25, and 35 c. An apparent inhibition 
took place around 714 mm at all temperatures. From a low at 714 
oxidants values rose to a secondary peak at 700 mm and then 
dropped with decreasing pressure. The significance of these 
results is discussed. {Author abstract)#tt 

OL763 

G. A. Post D.J. Swartz 

ADVANC~S IN CONTINUOUS AIR POLLUTION ANALYZERS. Preprint. 
(Presented at the 5bth Annual ~eeting, Air Pollution Control 
Association, Detroit, Mich., June 9-13, Faper No. 63-9.) 

The evolution of air pollution instrumentation by size has been 
reviewed. The analysis methods in general usage and 
information on the specific instrumentation involved show that 
a steady decrease in analyzer size has occurred with negligible 
loss in sensitivity or specificity. The cost ot the nonportable 
laboratory analyzers has been hiah; as a result, cities ana 
communities are in general unable to afford this equipment. 
Smaller or semi-portable instruments are less costly and 
provide versatility to the users. Now that electrochemical 
monitors are available tor the analysis of one or two pollutants, 
conjecture about the future of complete air sampling systems is 
of interest. Although these monitors have not been applied to 
the analysis cf all air pollutants, it is anticipated that 
within reasonable lengths of time sufficiently sensitive and 
selective methods will be developed. This, in turn, menas that 
it would be possible to have an entire air sampling station 
consistina ot fiv€ or six analyzers on a single table top. These 
units would require 0nly minor accessories to be completely 
portable. In addition, with the inherent simplicity of 
electroch~mical analyzers, the cost per instrument will be lower, 
thus more monitoring networks can be operated per available 
dollar, ann the technician skill re~uired to operate the equipment 
can be minim1zed. Tables and illustrations.## 

027P'i 

R. fi. L:Lnnell and w. :=:. Scott 

DES":L >:XHAuS'T PNAlYSIS (PRELIMINARY RESULTS) 
Environ. Health 5, 616-2~, Dec. 1962. 

Arch. 

Interest in the emissions from the exhaust ot diesel engines on 
the road is rising mainly because interest in possible sources of 
air pollution has been steadily increasing. However, the 
problems ot sampling and analysis of diesel exhaust have not been 
solved yet. This rap€r outlines ot th2 techniques being used and 
some beinq evaluated tor the first time for exhaust analysis. 
Many analytical problems rem~in to ve solved. Sarne results are 
presented which are considered preliminary.#• 
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E. Sawicki an 1 .1. L. Noe 

A SENSITIVE rEw METHOD FOR THE D~TERMINATION OF ~ITRIT?-S AND 
NITFOGEN DIOXIDE ~ITH 4-AMINOAZOEENZENE-1-NAPHTHYLAMINE. 
Anal. Chim. Acta 25, 166-9, 1961. 

A sensitive metho1 tor the determination of nitrites is 
introduced. The method should also be applicable to the 
determination of nitrogen dioxide. The test consists of the 
reaction of 4-aminoazobenzene and 1-naphthylamine with nitrous 
acid to for~ the bluz dication of 
4-(p-phenylazophenylazo)-1-naphthylamine. Beer's Law was 
obeyed from 0.5 to over 15 micrograms of nitrite ion per 15 ml of 
final solution. Spectrophotometrical~y it is possible to detect 
part ot nitrite ion in 60 million parts ot solution. (Author 
summary) lilt 

0284') 

M. r. Thomas and P. E. Amtower 

GAS DILUTION APPARATUS FOR PREPAPING REPROUUCIBLE DYNAMIC GAS 
MIXTURES IN ANY DESIRED CONCENTFATION AND COMPLEXITY. J. Air 
Pollution Control Assoc. 16, (11) 618-23, Nov. 1966 

The development and testing of analytical methods for determining 
gaseous air pollutants would be expedited by the availability of 
known gas mixtures, reproducibly prepared in any desired quantity, 
complexity, and concentration. A portable gas dilution apparatus 
was constructed by which reproducible known mixtures of the common 
air pollutants added to carbon filtered air can be prepared. 
Sulfur dioxide mixtures with and without the addition of nitrogen 
dioxide and/or ozone have been analyzed by the con1uctimetric, 
titrimetric, turbimetric, and colorimetric methods. ~xcellent 
analytical agreement with the concentration obtained from the 
volumes of S02, N02, hydrogen sulfide, and air that are mixed 
has been shown bv all these methods when an efticient absorber is 
used although th~ titrimetric method tended to give slightly lower 
results.it# 

02883L 

M. N. Hirsh, P. N. Eisner, G. M. Halpern, and J. A. 
Slevin 

IONIZATION AND ELECTRON LOSS SIMULATION IN ATMOSPHERIC GASES 
(QUARTERLY FEPT. NO. 2, SEPT. 1 - NOV. 30, 1965. Dewey 
(G.C.) Corp., New York City. Mar. 1966. 27 pp. 

DDC AD 486307 

This report covers work pertormed during the period 1 September 
through 30 November 1965. The report begins with a description 
ot experimental modifications made to the mass spectrometer to 
increase its utility as a guantitative instrument. The 
theoretical work, including both a summary of current work on the 
numerical comfutation of the low pressur~ oxygen model, and some 
studies of the chemistry resulting from the addition of a trace of 
nitrogen to the low-pressure oxygen plasma, are presenced.~# 
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02 Y41:l 

R. C. Seagrave, H. fl. Reamer, and B. H. Sage 

OXIDFS OF NITROGEN IN CO~BUSTION: SOME MICROSCOPIC 
!'13/\SUR:C\1ENTS. Coll'bust. Flame l:l, (1) 11-9, Mar. 1964 

Meas'1re!11Ants o" the pPrtur!:ntions of pressure and of total and 
monochromatic flame intensity were made during the oscillatory 
combustion ot natural gas and air at atmospheric pressure. The 
rPsults, which are prPsented in tabular and graphical form, 
indicate a significant fluctuation in the mole fractions of water 
and carbon dioxide during each cyclic perturbation. (Author 
a~istract) #~ 

03010 

H. DPvor~in, R.L. Chass, A.P. Fudurich, C.V. Kanter 

SOUPC3 TESTING ,A5UAL. Los Angeles County Air Pollution 
Co!ltrol District, Calif. 181 pp., Nov. 196) 

Specialized methods and techniques for the curtailment 
ot contaminants beinq released into the atmosphere, developed in 
the laboratory and in th0 field are described in this manual. 
These methods are concerned primarily with the measuremect of 
emissions from stationary sources, and in general, with little 
or no mod1tication, these methods can also be used for testing 
vehicles or ether movinq sources. Information obtained 
form sourcP t0sts is invaluable as a guide in selecting 
appropriate control equipment and improving the design 
ot tuture installations to minimize the discharge of air 
contaminants. Followins topics are discussed: Planning a 
source test; Determination of gas flow rate; Collection and 
analysis ot particulate matter, and of gaseous constituents; 
Odor m~asurPment; Source test report. The appendixes deal 
with rules and regulations, conversion factors and constants, and 
aux1l1arv t1eld sampling equipment.## 

030% 

N.A. Lysh~ow 

A ?ADID A~D SE~SITIV2 COLORIMETPIC REAGENT FOR NITROGEN DIOXIDE 
IN AI'.l • .:r. Air Pollution Control Assoc. 15, (10) 
4H1-4, Oct. 1':Jb'J (Prc>sented at the 58th Ani:ual cieeting, Air 
Pollution Control Association, Toronto, Canada, June 20-24, 
1 Y6 ':>) 

High speed instrumentation requires a colorimetric reagent 
c~pable ot det~cting traces of nitrogen dioxide with little 
delay tor color development. Rate ot color development 
and SPns1tiv1ty of Griess-type ieagent have been improved by 
aicling a rromoter (R-salt) and optimizing the concentrations of 
ctiazotizinq and coupling reagents. Field tests show that the new 
instrument -reanent combination can resolve short-duration peaks in 
N01 concentration.s of '> to 10 pphw. (Author abstract)## 

190 NITROGEN OXIDES BIBLIOGRAPHY 



030'1'1 

L. Pierce, Y. Tokiwa, K. t\ishikawa 

EVALUATION OF CONTACT COLUMNS FOR NITROGEN DIOXIDE ABSORPTION. 
J. Air Pollution Control Assoc. 1~, (~) 204-6, May 1965 
(?resented at the Sixth Conference on Methods in Air 
Pollution StudiPs, California Dept. of Public Health, 
Berkeley, Calif., Jan. 6-7, 1964.) 

The absorption efficiencies of six, 10-, 13-, and 60-turn 
spiral columns were studied using half-strength and modified 
Saltzman reagents. The 60-turn column was 100~ efficient at all 
air and liquid flow rates using half-strength Saltzman reagent. 
The 13-turn column was 1003 efficient at an air flow rate of 290 
ml/min using half-strength Saltzman reagent and at both 290 
and 500 ml/,in using modified Saltzman reagent. The results of 
the study have led to the adoption of 13-turn spiral contact 
columns together with the use of illodified Saltzman reagent for 
all State operated N02 monitoring instruments. (Author 
summary)## 

0 311 y 

S.F. Craxtord 

STANDARDISATION OF MEASURING AND CONTROL APPARATUS AND OF 
METHODS OF MEASURING. European Conf. on Air Pollution, 
Strasbourg, 19!J4. p. 139-146. 

From its study of the methods of measurement of air 
pollutants the OECD Working Party found that the 
methods adopted on an international basis fit into 3 
categories: (1) well established methods suitable for 
international standardization; (2) methods considered to be of 
interim n'l.ture; (3) methods of known liuated application. In 
general, the sampling procedures are considered to be as important 
as the analytical in measuring atmospheric air pollutants. The 
relative importance of air pollutants as revealed from study 
ot national reports remains, since 1957, dusts, or deposited 
material, smoke, or suspended particulate material, and S02. 
Sulfuric acid and other sulfates, oxides of nitrogen and carbon 
monoxide, compounds of fluorine and ammonia come next in 
importance. Greater emphasis in co concentrations and the 
attects on health reflects greater concern with automotive 
emissions. Also, there is growing concern about the effects 
of polynuclear aromatic compounds which are present in the 
atmosphere, and of which there are many known carcinogens. 
Various standard analytical procedures are discussed briefly.## 

03218 

J. Krizek. 

DETERMINATION OF NITROGEN OXIDES IN SMALL CONCENTRATIONS. 
(Stanoveni nizkych koncentraci kyslicniku.) 'Chem Pr:umysl 
(Pr: ague) 16, (9) 558-9, 1966. Czech. (Tr.) (Translated as 
JPRS-R-85fl3-D.) 
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The author revises the polarographic and colorimetric method for 
determining nitrogen oxides. He finds that improper 
composition of the absorption solution is responsible for the 
biased (systematically lower) experimental results; potassium 
nitrite, formed if the gas is absorbed in 0.1N KOH solution 
containing H202, decomposes in acid medium during further 
operations. He therefore recommends using the H202 solution for 
absorption with subsequent alkalization before the sample is boiled 
down. He discusses the applicability and suitability of methods 
for determining N02 which utilize the formation of azo dyes.II 

S. Yanagisawa, 'I. Yawate, S. Smitsuzawa, and M. Mori 

CONTINUOUS DETERMINATION OF NITRIC OXIDE AND NITROGEN DIOXIDE IN 
THE ATl'IOS?HERE. Bull. Chem. Soc. Japan (Tokyo) 39, (10) 
2173-8, OCT. 1966 

Continuous determinations of nitric oxide and nitrogen dioxide in 
the atmospheric air by the use at modified Saltzman reagent is 
described. Measurement was made intermittenly, once every 30 
min., by an automatic continuous analyzer equipped with a 
sLngle-path colorimeter. The response of the analyzer was 
obtained as an average of the concentration of nitrogen oxides 
over a period at 25 min. Two bubblers were used for absorbing 
nitrogen oxides into the modified Saltzman reagent, whose 
transmittance was measuced for the determination: One bubbler was 
designatei lo absorb nitrogen dioxide, and the other, nitric oxide 
plus nitrogen dioxide atter the oxidation of the nitric oxide by 
permanganate. The oxidizing efficiency of the permanganate was 
96-100 oer cent. The acetic acid in the Saltzman reagent was 
replaced WLth n-propyl alcohol in the modified Saltzman reagent; 
the spontaneous coloration and corrosive quality of the reagent was 
decreased by this substitution. The concentration of nitric oxide 
was obtained from the ditference between the two responsed of the 
analyzer, while the concentration of nitrogen dioxide could be 
read directly from the recorder. The transmittance ratio method 
was apolied to the measurements. Accurate determinations were 
possible even at high blank values. The reagent was used 
repeatedly by cycling it on the basis of measuring the difference 
in coloration before and after the absorption of nitrogen oxides. 
The analyzer could be used for a long period without changing the 
reagent. (Author summary)~# 

0 J40l 

0 J4 02 
M. Foss:i.rd, 8. G. fli11ker, W. H. Corcoran 

D~TfQMI~ATIO~ OF SMALL QUANTITIES OF ~ITPIC OXIDE ANJ ~ITROGEN 

DIOXID~ JN NITROGEN BY GAS CHROMATOGRAPPY. Am. Soc. Testing 
Ma tu:., Spec. Tech. ?ubl. 352, '>fi-9 Pf-·, Dr;,c. 1963. 
(Presenterl at the Symposium on Air-Pollution :le>sure!l'ent 
Methods, Los Angeles, r:a lie"., Oct. 5, 1962.) 

Studies were made en the determination of nitric oxide (NO) 
and nitro9en dioxide (N02) present at less than 5000 ppm by 
volume in nitrogen. The work was a coLtinuation of previous 
studies on the ouantitative analysis of small amounts of nitric 
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oxide in nitrogen by gas chromatography using a silica gel column. 
The nature of the results suggests that NO and N02 are 
irreversibly adsorbed in small guantities on silica gel. This 
strong adsorption, separate from a physical or van der Waals 
adsorption, forms a basis tor separation of small amounts 
ot NO and N02 subsequent to an initial conditioning of the 
silica gel with these oxides of nitrogen (N2). (Author 
abstract) ## 

u J425 

s. B. Smith and fl. J. Grant. 

A NON-SELECTIVE COLLECTOR FOR SAMPLING GASEOUS AIR POLLUTANTS 
FINAL REPT.) Pittsburgh Coke and Chemical Co., 
Research and Development Dept. Dec. 15, 19S8. 63 pp. 

Tests ot the retentive power of varicus adsorbents indicated 
activated carbon is superior to silica gel and molecular sieves for 
the non-selective collection of air pollutant gases. When dry ice 
is used as a refrigerant on a carbon column it is possible to 
collect methane and all gases cf lower volatility in a sample of 
reasonable size. Certain oxidizing gases such as No, N02 and 
03 appear to react with activated cdrbon and must be considered 
separately. Columns of various sizes were tested over a wide 
range ot gas concentrations and a column containing 55 grams of 
Pittsburgh HDL activated carbon chosen to sample 2U liters of 
air tor light contaminants. A smaller column for operation at 
room temperature containing 1.5 grams ot the same carbon may be 
used ahead ot the refrigerated coluffin to collect C4 and higher 
compounds tcom 10U liters of air. A field collector kit was 
designed which aftocds a prelimi~ary filtration and drying of the 
air sample, positive displacement measurement of the sample volume, 
continuous tlow measurement and mechanical pumping of the air 
sample. A helium flushing system tor the retrigerated collector 
is also provided to remove the bulk of air adsorbed from the 
sample. Prototype columns were tested satistactorily for 
retention under exaggerated test conditions on selected hydrocarbon 
vapors. A tew recovery runs indicated that good recovery can be 
confidently expected atter further experimental development of 
recovery techniques. (Author summary)## 

U352U 

JI. I. Larsen 

PARA~ETERS OF AEROMETRIC MEASUREMENTS FOR AIR POLLUTION 
RESEARCH. Am. lnd. Hyg. Assoc. J. 22, (2) 97-101, Apr. 
1961. 

A brief description of a continuous gas sampling network is 
presented in which a number of air pollutants is to be measured in 
six United states cities beginning about mid 1961. Parameters 
ace presented ot aecometric measurements from a two year study of 
sultur dioxide in Louisville, Kentucky, to be related to health 
and other etfects. Six equations ace developed to depict the 
frequency, duration, and air pollution dosage. (Author 
abstract) ll# 
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!l. o. McCaldin 

EVALUATING AI!l POLLUTION PROBLEMS (ACCEPTABLE EQUIPMENT AND 
PFOCSDURES) ArcL Environ. Health 2, 228-33, Mar. 1961. 

Some ot the more comma~ equipment used in making environmental 
air quality determination, such as Hi-Volume Samplers, Filter 
Ta2e Samplers, Gas Samplers, and simplitied monitoring 
techn1rrues, are discussed. Hi-Volume Samplers are frequently 
used to measure suspended particulate which may consist of smoke, 
dust, or other solids small enough to remain air-borne for long 
pPriods. This includes particulates under 100 microns in diam, 
and, for the most part, those less than 1 micron in diam. Fiber 
glass filters commonly used with this sampler collect 
practically all particulates down to 0.3 micron in diam. 
The sam2ler itself consists of a vacuum cleaner motor with 
mounting to accomodate an 8-in by 10-in tilter. Filter Tape 
Samplers are commonly used in the tield studies and 
usually are eguipped with a diaphragm pump to draw air through at 
a rate ot about 7 liters/min. Various automatic instruments are 
used tor the continous collection and recording of gaseous 
pollutants. However, various manual or semimanually operated 
bubbler collection trains have been used in the maJority of 
rraseous measurements. Simplified monitoring techniques are 
discussed in con1unction with dustfall sulfation rates, H2S, 
corrosion and fluoride samplinq.~# 

0 J 'J 3 I 

T. R. Hauser, D. VI. 'lradley 

?FF?CT OF INTER~EqJNG SU3ST~NCES AND PROLONGED SAMPLING ON 
TH' 1,~-Dc-(4-PYRIDYL) ~TRYLEK2 ME~P.OD FOR DETER~INATION OF 
OZflN" 11< AIR. ~nal. Chem., 39 (10): 1184-1186, Aug. 1967. 4 
re~s. (Presenteu at the Division of Water, Air, and Waste 
Chceoist:ry, 1S3rd MeetEHJ, ~cs, Miami 3each, Fla., April 
1%7.) 

A new method tor the saMpling >nd analysis of ozone in the 
atmosphere involves the collection of atmospheric ozone in a 
solution of 1,L-di- (4-pyr1dyl)ethylene (PE) in glacial acetic 
acid, reaction of the ozone with the PE via tne 
ozonolysis react1on to torm pyridine-4-aldehyde, and 
colorimetric analysis ot the resultant pyridine-4-aldehyde using 
a modification ot the 3-oethyl-2-benzothiazolone hydrazone 
method. This paper describes the eftect of two additional 
analvtical parameters on the PE methoa. These parameters, 
namely the ettedt ot possible intertering substances present 
in the atmosphere and the eftect of prolonged sampling time on 
tinal analysis, are very important when any analytical procedure 
is applied to the field analysis ot atwospheric contaminants. The 
results demonstrate that the method can be used for 24-hr. sampling 
simply by increasinq the volume of absorbing solution since there 
is no loss ot collected ozone from the absorbing solution during 
a 24 hr. samplinq period due to a possible aeration effect.## 
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OJ542L 

L. Reckner, F. P. Taylor, w. E. Scott, H. J. Wimette 

DIESEL EXHAUST COMPOSITION, ODOR AND EYE IRRITATION 
(PROGRESS FEPORT MAY 1, 19fJ2 TO FEB 15, 1963. Preprint 1963. 

Further work with the two-cycle 6-cylinder V-type jiesel engine 
is reported which which covers solid and liquid particulate 
emissions at various operating conditions, odor intensity and eye 
irritation observations by a human panel at three operating 
conditions, analyses ot the particulate for polycyclic aromatic 
hydrocarbons and further analyses of the gaseous emissions by 
long-path infrared and colorimetric techniques. A number of 
polycyclic aromatic hydrocarbons, including benzo(a)pyrene and 
several other compounds with reported positive biological activity, 
have been detected in diesel exhaust hy fluorescence 
spectroscopy. The concentrations of most polycyclics were 
highest from 1/2 load to 7/B load with a sharp decrease from 7/8 
load to full load. The benzo(a)pyrene concentrations found in 
diesel exhaust (O.fJ to 7.4 micrograms per cubic meter) were 
lower than the 8.5 micrograms per cubic meter recently 
reported for automobile exhaust, but the diesel produced more 
benzo(a)pyrene (0.15 to 1.J milligrams) per gallon of fuel than 
the automobile (0. 27 milligrams). Fluorescence analyses of new 
and used lubricating.oil and the rate of oil consumption indicate 
that the contribution ot the oil to the exhaust particulate of 
this engine is negligible. Values for the emissions of nitrogen 
dioxide have been revised downward as a result ot using an 
improved s.arnpling technique wh1ch rnin1rnizes the oxidation of 
n1tric oxidP to nitrogen dioxide. Of the three engine operating 
modes studied, the odor intensities and eye irritation observed by 
the huwan panel were lowest at the 1200 RPM-1/4 load condition. 
It is believed at this time that the eye irritation from the 
exhaust can be accounted tor by the to~rnaldehyde and acrolein 
tound in the exhaust. There is no clear-cut correlation, 
however, between the concentrations ot these aldehydes and the 
odor differences observed.## 

OJ~44 

B. E. Saltzman N. Gilbert 

MICRODETERMINATION OF OZONE IN S~OG ~IXTURES (NITROGEN DIOXIDE 
EOUJVALllNT ME'LHOD). Arn. Ind. Hyg. Assoc. J. 20, 379-86, 
Oct. 1959. 

A new method has been presented for conveniently and 
specifically determining low concentrations of ozone in polluted 
air, even in the presence ot large amounts of other commonly 
occurring oxidizing or reducing gases. Ozone was 
stoichiornetrically converted to (and determined as) nitrogen 
dioxide, by addition of controlled amounts ot gaseous nitric 
oxide to the sample air stream and allowing a short reaction 
tlow time. Better than 95% conversion was obtained in a 
convenient apparatus which was developed, when 1 p.p.rn. excess 
nitrJ.c oxide and forty seconds reaction time were used. In the 
short time allowed, oxidation of nitric oxide by air and organic 
oxidant was neqligible. Results for pure ozone were in good 
agreement with those of an iodide reagent. For synthetic smog 
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oxidant mixtures (generated by the ozone reaction with 
1-hexene) the method appeared specitic for ozone, whereas the 
iodide reagent also responded to organic oxidants. (Thus the 
mixture could be ditterentiated into two oxidant components by 
simultaneous cpplication of the two methods.) Reducing gases such 
as sulfur dioxide end hydrogen sulfide did not appreciably 
interfere even in one hundred to one ratio to.ozone. ~he method 
should make possible interesting new data for polluted air. It 
should be readily adaptable to automatic recording of ozone 
in smog without interterence from associated pollutants. (Author 
summary)## 

OJ'J<JL 

S. T. Cufte 

AIP POLLUTANTS FROM POWER PLANTS (TECHNIQUES FOR EVALUATIIG 
AIR ?OLLUTANTS). Arch. Environ. Health 6, 422-7, 
Mar. 1963. (Presented at the 27th Annual Meeting, Industrial 
Hygiene :oundation, ?ittsburgh, ~Ja., Oct. 24-25, 1962.) 

The objective ot the study is to evaluate the emissions of oxides 
ot nitrogen, oxides ot sulfur, polynuclear hydrocarbons, total 
hydrocarbons, total solids, tormaldehyde, organic acids, and common 
metals in the gases e~itted from various types of coal-burning 
power plants which may be useful in establishing the range of 
atmospheric emissions under various conditions ot operation. 
Deterwination of the efticiencies of control equipment is also 
essential tor the lonq-range obJect1ve of recucing total air 
pollution. This paper describes the sampling and analytical 
techni0ues used in evaluating the several types of emissions under 
study.#~ 

0 36 21 

03621 
M. D. Thomas, 
GoPttleman, I'. 

J. A. MacLeod, 
W. l'lridgP, L. 

R. C. Robbias, 
H. Rogers 

R. C. 

AUTO~ATIC APPA?ATilS FOR D!TERNINATION OF NITRIC OXIDE AND 
NITPQG":N DIOYIJE nl THf A'ff'IOSPH'OPE. Anal. Chem. 28, Hl10-6, 
Dec. 196'i. (Presented in part, Division ot Analytical 
Chemistry, Symposium on Air Pollution, 13Uth Maeting, 
American Chemical Society, Atlantic City, N.J., Sept. 
1 <J ':>6.) -

Nitric oxide and nitrogen dioxide in the atmosphere can be 
determined continuously with automatic sampling and recording 
apparatus. Two special absorbers are employed for absorption 
o~ nitrogen dioxide in a moditied Griess reagent tollowed by 
colorimetric recordin9. One ahsorber measurts the nitrooen 
dioxide alone; t~e other mectsures nitrogen dioxide plus ~itric 
oxide atter the latter has been oxidized by ozone, permanganate, or 
chlorine dioxide. Concentration limits ot the instrument range up 
to about 1 p.p.m., but they can be considPLably extended or 
reduced. Standard error is about plus or minus ~~. (Author 
abst:*act) H 

196 NITROGEN OXIDES BIBLIOGRAPHY 



onn 

A. P. Altshuller, s. F. Sleva, A. F. Wartburg 

SPECTROPHOTOMETRIC DETERMINATION OF OLEFINS IN CONCENTRATED 
SULFURIC ACID. An'il. Chem. 32, (8) 946-54, July 1960. 
(Presented betore the Division of Water, Sewage, 'ind 
Sanitation Chemistry, Symposium on Air Pollution, 136th 
Meeting, Aroe~ican Chemical Society, Atlantic City, N.J., 
Sept. 19':>9.) 

A new spectropnotometric method tor the determination of small 
quantities of olefins is based on the absarbance produced in the 
JOO to JlO milli~icron raage trom their reaction with 
concentrated sulfuric acid. The procedure is insensitive to 
ethylene under all conditions studied and to propylene 
concentrations below 1500 p.p.w. Propyl and higher molecular 
weight alcohols react to torm absorbing products at 30Q 
millimicron. Some higher molecular weight aldehydes, nitrogen 
dioxide, and sulfur dioxide interfere moderately. The method has 
been applied to the analysis ot a number of two component liquid 
mixtures and to gas mixtures containing butr&nes, 1-hexene, or 1-
hexene-benzene in air. The experimental evidence favors 
carboniam ions as \he absorbing species. (Author abstract)-# 

03924 

V. A. Tret•yakova 

THE DETERMINATION OF 4,4'DIPHENY1METHANE DUSOCYANATE IN AIR 
UNDER EXPERIMENTAL CONDITIONS. Hyg. Sanit. 31, (4-6) 73-5, 
Apr.-Juae 1966. Rr. (Tr.) 

CFSTI, TT 66-51160/4-6 

Two methods are suggested tor the photometric determination of 
4,4-diphenylmethane dusocyanate (DMD). The first method of 
determination is based on the reaction of DMD with aromatic 
amines and nitrites for which the sensitivity is 1 microgram in 4.2 
ml and the determination error is plus or minus 73. The second 
method ot determination is based on the reduction of DMD with 
N02 ion. In this case the sensitivity is 20 micrograms/5.5 ml 
for photometric deterination with an FMS-56 instrument, with a 
mean error ot plus or minus 4%; the sensitivity for photometric 
determinations cy the standard series method is 2 microgram/5.5 ml, 
with an error ot plus or minus 10%. DMD vapor is absorbed by 
acetone when the air is drawn through two absorbing vessels with 
porous partitions cooled by ice, at a rate ot up to 30 1/hr.## 

03948 

G. Norwitz 

A COLORIMETRIC METHOD FOR THE DETERMINATION OF OXIDES OF 
NITROGEN. Analyst (Cambridge) 91, (1086) 553-8, Sept. 1966. 

A method for determininq oxides of nitrogen applied to gaseous 
products derived from initiating compositions is described. 
The oxides ot nitrogen are absorbed from the sample into 
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sulfuric acid, iron (II) sulfate is added and the pink color is 
measured. The interference effects of a number of gases such as 
hydrogen sulfide and sulfur dioxide have been investigated. The 
range of the method is 0.00~ to 5% ot oxides of nitrogen, 
calculated as nitrogen dioxide.## 

0 40 1fl 

H. Stratmann and M. Rn~" 

~FASUREMEST O! NITROGE~ DIOXIDE IN THE ATHOSPHERE. Messunq 
von stickstoffdioxid in der atmosphare. Intern. J. Air 
Water Pollution 10, (5) J1 J-26, May 1966. 

Up to the present time there has been no standard process for 
determining nitrogen dioxide in the atmosphere. Saltzman process 
is suitable both for discontinuous, continuous and recording 
measurements, according to international experience to date. The 
chemical reaction mechanism which forms the basis of this process 
is, however, still so obscure that different interpretations and 
calculations of the research findings are made. The behaviour of 
gaseous nitrogen dioxide towards reaction solution in comparison 
with the calibration of the process with sodium nitrate was 
investigated. It was tound that, contrary to the classical 
conceptions, 0.5 M of sodium nitrate are not equivalent to 1 M 
ot N02, nor, contrary to Saltzman•s view, are 0.72 M, but 1 
M ot N02 corresponds to 1 M of N02 ions from sodium nitrite. 
The calibration factor for a calibration function established with 
sodium nitrite thus has no value different from 1, contrary to 
previous conceptions. After calculation of the limit of 
detection and the reproducibility, tho disturbing influences of 
foreign substances were investigated, with special attention to the 
behaviotir ot NO-N02 mixtures. Discontinuous N02 emission 
measurements Can now be carried out at intervals of 10 min. using a 
special sameling vessel with an air flow rate of 60 liters/hr. 
(~uthor abstract modified)## 

0 463'.> 

IL F. Serat, 1'. E. Budinger, and P. K. Mueller 

TOXICITY EVALUATION OF AIR POLLUTANTS BY USE OF LUMINESCENT 
BACT'!:PIA. Atmos. Environ. (London) 1, (1) 21-32, Jan. 
1Yn7. (Presented at the Seventh Confreence of Methods in Air 
Pollution StudiPs, Los Angeles, Calif., Jan. 25-26, 1965.) 

Cells o~ a species of luminescent bacteria were treated with a 
gas stream containing products formed by the photochemical 
oxidation of cis-2-butene and NO. Luminescence and viability 
decreased with the time of irradiation of reactants. The rate of 
luminescence decrease was dependent on the ratio of the initial 
concentrations of cis-2-butene and NO with a ratio of giving the 
most rapii loss. Known photochemical oxidation products, ozone, 
NO~, fonialdehyde, acetaldehyde, and PAN were examined 
in•:ividually. Aldehydes did not appear to contribute to the 

198 NITROGEN OXIDES BIBLIOGRAPHY 



decrease in luminescence but ozone and PAN did. Although N02 
alone up to 0.5 ppm produced no decrease, it may contribute to the 
luminescence loss in the total irradiation mixture. The total 
oxidant concentration produced upon irradiation gave luminescence 
decreases which were matched by comparable concentrations of pure 
ozone. However, this does not imply that luminescence losses 
caused by photochemical oxidants are due only to ozone. A 
possible mechanism of the toxic effect and the interpretation of 
this hioassay in relation to other organisms are briefly discussed. 
(Author ahstract)## 

04643 

J. T. Shaw 

THE MEASUREMENT OF NITROGEN DIOXIDE IN THE AIR. 
Environ. 1, (2) 81-5, Mar. 1967. 

Atmos. 

A method tor determining whether an electrolytic generator gives a 
quantitative output of N02 is described. The Hersch 
electrolytic N02 generator was used to provide accurately known 
w~iqhts at N02 and thus to evaluate a calibration factor for 
Saltzman•s colorimetric reagent used for the determination of the 
gas. The test confirms the value of 0.72 tor the calibration 
factor. An assertion that the calibration factor is dependent on 
the concentration at nitrogen dioxide sampled, is reexamined and 
dismissed, the observations being re-interpreted on a simple 
basis. (Autho~ abstract modified)## 

04696 

M. E. Morrison and w. H. Corcoran 

OPTIMUM CONDITIONS AND VARIABILITY IN USE OF PULSED VOLTAGE 
IN GAS-CHROMATOGRAPHIC DETERMINATION OF PARTS-PEP-MILLION 
QUANTITIES OF NITROGEN DIOXIDE. Anal. Chem. 39, 255-8, 
Feb. 1967. 

The electron-capture detector has been shown to be vety 
sensitive to compounds with high affinities for tree 
electrons. Because of the relatively high electronegativity 
of the nitrogen oxides, an electron-capture detector 
was studied for its applicability in the detection of parts-per
million quantities of nitro~en dioxide. With the objective of 
analyzing N02 at concentrations below 1 ppm a plane-parallel 
electron-capture detector was designed and built. The effects 
at temperature, flow rate, size of tritium source, 
voltage, and the means of applying voltage to the plane-parallel 
detector were studied. In the study of the methods for 
applying voltage, direct current and pulse modes were used. A 
Loenco 15A gas chromatograph with a Loenco 15B 
electrometer was used in the study. The plane-parallel detector 
which was built was similar to one describe~ by Lovelock. 
A source of approximately 180 me ot tritium was used. A 
conditioned Fluoropak 80 column was operated at 22 c. Argon was 
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used as both a scavenger and carrier gas. In the study of the 
optimum conditions of operation, 0.5-cc samples of nitrogen 
containLng BH.J pp~ of N02 were used. For the d.c. method 
of operation with the plane-parallel d_etector, the most 
sensitive response was with a carrier tlow of 10 cc per min 
ot argon, a scavenger flow ot 10 cc per min, and a detector 
potential of 4.5 v. The plane-parallel design required a 
lower potential and scavenger flow for opti~um response in 
cowpar1son to the ooposed-flcw Barber-Colman detector 
i.e. 4. 5 vs. JJ v and 10 vs. 85 cc per min., respectively. 
With the pulse mode of operation, the response of the plane
parallel detector was relatively independent-of voltage 
between 10 and 50 v. The sensitivity ot the electron-capture 
detector operated in the pulse mode was increased approximately 
tourfold in ~he concentration region from 1 to 10 ppm N02 when 
the temoerature was decreased from 200 to 25 C, but the effect 
was not-linear with temperature. In ~act, nearly all of the 
increase in sensitivity was obtained in the range from 90 to 
2~ c. An increase in the strength of the tritium source did 
increase the response for a given guautity of N02, but the noise 
level was 1ncreased in the same proportion. Thus, the 
absolute sensitivity was not a tunction of source strength as 
long as a reasonable background current could De obtained. The 
chro~atographic determinations compared very favorably with 
chemccal technioues tor the analysis of N02.## 

() 4 11., 

S. L. S<ichdev, J. W. Robinson, and P. W. West 

D~TE~MI~A~ION OF VANADIUM BY ATOMIC ABSORPTION SPECTROMETRY. 
~ne.l. Chim. Acta 37, 12-'1, 1967. (Presented at the Meeting 
ot the Society for .\pplied Spectroscopy, Denver, Colo., 
Sept. 1%5.) 

~ethods tor the determination ot vanadium, in the range of 
0.5-100 mg/1, by atomic absorption spectroscopy in an oxy-acetylene 
as well ds 1n a nitrous oxide-acetylene tlame are presented. For 
use with oxy-acetylene tlames, V is extracted as vanadium 
cupferrate into a mixture ot methyl isobutyl ketone and oleic acid 
ani the organic phase is aspirated to the tlame. The sensitivity 
is 0. 7 mg/1 ot V in the ornanic phase. An extraction procedure 
elcminates a large number of pctential Lnterterences from cations 
as w0 ll as anions. 0 5 thP following ions that may be extracted 
alol'g with V l'l this procedur<>: Sb3 (plus), Cu2 (plus), 
W04 {Lminus), Bi (3plus) , Th (4plus), Mo04 (2minus), 
UO;> (2plus), 3n (4plus) Ti (4plus), Fe (3plus), Zr (4plus), none 
were tou~d to intertere with the determination; excess cupferron 
must be 3dded l~ :'e(3plus), Sb(Jplus) or Zr(4plus) are present 
because they are preferentially complexed under the conditions. 
~or nitrous oxide-acetylene flames, an aqueous solution of v is 
aspirated directly, the sensitivity being improved by use of 
methyl isobutyl ketone, the addition of Al(3plus) and diethylene 
qlvcol diethyl ether. Elimination of potential interferences is 
discussed.## 
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04716 

S. L. Sachdev, J. w. Robinson, and P. W. West 

EFFECT OF MIXFD ORGANIC SOLVENTS ON ATOMIC ABSOFPTION 
SPECTR0°HOTOMETFY OF REFRACTORY METALS. Anal. Chim. Acta 
.n, 156-63, 1967. 

The effect of various organic solvents on the absorption signal of 
vanadium in tuel-rich oxy~acetylene flames and nitrous 
oxide-acetylene flames was investigated. The absorption of the 
J1B3~9 A line of V was greatly 9nhanced by the use of various 
mixed organic solvents when fed to oxy-acetylene flames. In 
general, the solvents• effect was in the following order: 
Propanol-2 greater than ethanol which was greater than methanol. 
Results showed that absorption was maximum in highly reducing 
tlames and increased as the concentration of organic solvent 
increased. Maximum absorption was observed when the solution 
contained more than 703 of the respective solvents. In the case 
of nitrous oxide-acetylene tlame, the addition of diethylene glycol 
(about 83 in the final solution), and similar compounds, to the 
aqueous solution of v increased the absorption by abou~ 503.## 

04796 

J. E. Sigsby, Jr., L. J. Lage, T. Bellar, and M. L. 
Eisele 

CHEMICAL METHODOLOGY IN AUTO EXHAUST STUDIES. Preprint. 
(Presented at the 54th Annual Meeting, Air Pollution Control 
Association, New York City, June 11-15, 1961.) 

A major auto exhaust research project requires extensive chemical 
analytical support. such compounds as NO, N02, acrolein, and 
the individual hydrocarbons and such classes of compounds as 
ol2fins and oxidants are determined routinely. Sampling 
schedules and conditions are important in the over-all program. 
This paper describes the specific analyses and the general 
laboratory program that provide the greatest amount of 
significant chewical information. The procedures discussed 
include IR spectroscopy, wet chemical analysis and gas 
chromatography. Wet chemical analyses are made for N02, NO, 
tour-carbon and hiqher olefins, acrolein, and formaldehyde. All 
samples tor wet chemical analysis are taken with bubblers. A 
Beckman Spectrophotometer, Model DU, is used to deterwine 
absorbance. For hydrocarbon analysis the gas chromatograph used 
is a modified three-stage instrument. The first and second stages 
are ope~ated in series, using thermal conductivity detectors and 
helium carrier gas. The third stage operates separately with a 
tlame ionization detector and a silica gel column to determine the 
higher hydrocarbons. The first two stages are used in 
conjunction with a double trapping system to determine four-carbon 
and higher materials. The utilization of this array of testing 
methods and equipment requires careful planning, it each experiment 
is to yield maximum information. On one occasion 50 samples were 
analyzed in a 4-hour period; this is more than one sample every 
five minutes, and is typical of the quantity of data that may be 
obtained it necessary. Normally, the reproducibility of the 
chemical results is better than 103.## 
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13. Di mi triades 

D~TERNJNATION OF NITROG~N OXIDES IN AUTO EXHAUST. J. Air 
P 'J 11 u ti on cont r o 1 A s soc. 1 7 , ( 4) 2 J l:l -4 J , Apr. 1 9 6 7 • 

A new procedure for deterrnin1nq nitrogen oxides 1n automobile 
exhaust has been developed. The new procedure was included in a 
Bureau of Mines comparative study that aimed at evaluat1ng 
various widely used methods tor deterrning NOx in auto exhaust. 
~hP methods included in the evaluation study follow: (1) Static 
oxidation in tan~ (ST method). The method involv<es oxidation 
ot PO in residence with 02 in a stainless steel tank. (2) 
Burei!U ot Mines method (BM method). The method involves 
application ot the ST procedure in exhaust samples from which 
the qydrocarbons have been revoced by combustion over catalyst. 
(3) Che>vron l1esearch method (C~ metho11), as described in the 
literat•1re. (4) Phenoldisulfonic acid lJlethod (PDS method), as 
described ir the literature. The priDcipal objective of this 
study was to generate experiemental evidence which would lead to 
detininq an optimum proce>dure for converting NO, present in 
exhaust gas, into N02; this conversion is desired so that the 
tot"l ot ~o + N02 can be deterffiined quantitatively in the form 
ot N02. In pursu1Lq this objective, the procedures prescribed 
bv the toreoo1ng methods were comparatively tested. The results 
indicated that all tour methods are subject to error, the extent 
ot which depends on the conditions employed. The BM method was 
SUfErior tro~ the standpoint of accuracy because it was less 
attecte1 by interferences due to hydrocarbon-N02 reactions. 
(Puthor abstract)## 

IJ4H KU 

~- r:. Newbury 

THE usr or T~E CORFELATIO~ SPECTFOMETER IN THE STODY AND CONTROL 
er AIR noLLUTIU~. Preprint. (Presenteo 1t the Air and Water 
l'oll11t ion Conterence, Sacramentc, Cal1t., Feb. 2-3, 1Y67.) 

The ~arrina•r Correlation Spectroweter is a highly specific 
instrument oti?ring qreat advantages in pollutant monitoring: (1) 
It is a ohysical ffieasureM2nt an1 does not require frequent renewal 
o+ re'ioent ''olut1on:;; (2) It can oper1te throu,;h a widP range of 
t"'mr,erature: it does not re0uice constant temperature enclosures, 
OL c,v0r: pr:otection trom tr-e0z2ng; (J} It reguires no pumps or 
val ve>s. Th' p.i:o,;ivc, modr>l r,oquires fJO~er only for the 
Ple>ctronJcs a~rt remote operation using solar cells if possible; 
;rn1 (4) Tne basic instrum•0 nt is suitable tor a l3r9<:> number of 
compoun1s, r<:>ducing drastically, the s~are rarts anrl <:>xpertise 
re0uired, in comparison with the usual range of unrelated 
instruwents. The Barringer Tape Sampler is a modular sampler 
ot improved design ilnd with a very flexible timing control unit. 
Th 0 sequential sample>r module will be additive for extended 
s;implin,? sche,iules. ## 
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04881 

A. P. B?.rringer 

NEW INSTRUMENTATION AND TECHNIQUES FOR POLLUTION MONITORING. 
Preprint. (Presented at the Air and Water Pollution 
Conference, Sacramento, Calif., Feb. 2-3, 1967.) 

Correlation spectrometers utilize an internal memory of the 
spectrum which it is desired to detect. Real time correlation is 
carried out against the spectrum of the incoming r?.diation. The 
first ot these devices uses a conventional grating spectrometer. 
A photographic replica ot the spectrum ot the gas being detected 
is installed in the position normally occupied by the slit of a 
dispersive spectrometer. A spectrometer is used to make the 
replica mask, by exposure through a cell ot the gas, matching 
exactly the dispersion and aberration characteristics of the 
spectrometer. The unknown spectra of the incident light is caused 
to vibrate across the correlation mask, by using a retractor plate 
oscillating in a rotary tasnion to displace the entrance slit 
image trom side to side. Phase locked detection of the output of 
the photo-multiplier is carried out in synchronism with the 
oscillations of the refractor plate. Integration of the 
synchronous detection can be made over a period varying from a 
fraction of .a second to several seconds. A telescope may be 
incorporated in the instrument. Alternative means may be employed 
for oscillating the slit image such as a high stability tuning fork 
and dual retractor plate assembly. An instrument of this type has 
been programed for sulfur dioxide detection. It is capable of 
detecting concentrations as low as ten parts per billion over a 
one hundred meter pathlength. It is highly specific for sulfur 
dioxide having an excellent immunity ot interferences. Operation 
is in the ultraviolet region between 2,900 and J,150 Angstroms 
where there is sufficient solar spectral radiant flux penetrating 
the atmosphere to enable the equipment to function passively 
using natural daylight. An automatic gain control 
system operates on the average DC value of the photomultiplier 
output. The AC signal under these conditions is directly 
proportional to the percentage modulation caused by sulfur 
dioxide.## 

04900 

M. Frossard, R. G. Rinker, and W. H. Corcoran 

DETERMINATION OF SMALL QUANTITIES OF NITRIC OXIDE AND NITROGEN 
DIOXIDB IN NITROGEN BY GAS CHROMATOGRAPHY. Am. Soc. 
Testing Mater. Soec. Tech. Publ. 352, 56-9, 1964. 
(Presented at the symposium on Air Pollution Measurement 
Methods.) 

studies were made on the determination of nitric oxide (NO) and 
nitrogen dioxide (N02) present at less than 5000 ppm by volume in 
nitrogen. The work was a continuation of previous studies on the 
quantitative analysis ot small amounts of nitric oxide in nitrogen 
by gas chromatography using a silica gel column. The nature of 
the results suggests that NO and N02 are irreversibly 
adsorbed in small quantities of silica gel. This strong 
adsorption, separate trom a physical or van der Waals 
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adsorption, for~s a basis for separation of small amounts of NO 
and N02 subsequent to an initial conditioning of the silica gel 
with these oxides of nitrogen (N 2). (Authors• abstract)## 

0491') 

R. R. Sakaida, 
Corcoran 

R. G. Rinker, R. i. Cuffel, and w. H. 

DETERMINATION OF NITPIC OXIDE IN A NITRIC OXIDE - NITROGIN SYSTEM 
BY GAS CHROMATOGRAPHY. Anitl. Chem. 33, (1) 32-4, Jan. 1961. 

Data are presented to show the precision in the determination by 
gas chromatosraphy of nitric oxide present to the extent of 
0.4043 by volume in a nitric oxide-nitrogen mixture. Silica gel 
was used as a packing in an H-toot column, and a dual-thermistor 
thermal conductivity cell was used as a sensina 2lement. The 
3-sigma limit of standard deviation for a set of data containing 
ettectively 90 individual measurements was about + or 43. The 
separation ot the nitric oxide was aftected by the conditioning of 
the column with N02 which was strongly adsorbed on the silica 
gel. The adsorbed N02 probably tormed a weak bond with the NO 
in the gas sample to give adscrbed N20J which readily decomposed 
to aive up NO, but with tracticnation from the N2. The 
technigues permit the determination of NO at concentrations from 
at least 1000 to 10,000 p.p.m. in N2 for au expendi~ure of time 
of less thar. 20 minutes per determination. It is believed that 
the procedure could readily be extended to as low as 50 p.p.m. of 
IVO in N2. ## 

04Y7l 

P. L. Magill 

~~CHNIQUES FMPLOYED IN TH~ ANALYSIS OF LOS ANGELES SMOG. 
Natl. Air Pollution Symp., 1st, Pasadena, Calif., 1949. 
pp. 61-8. 

Proc. 

An analysis ot smog was undertaken ~ith the ma1or objectives being 
the determination ot the materials responsiole for the reduction of 
visibility and those responsiblP for eye irritation. The 
instruments and methods used for collecting particulate and gaseous 
matter from the atmosphere are described. A new method for 
semi-quantitative analysis of samples by proton bombardment is 
explained. A tabular summary at the components of Los Angeles 
smog is provided. The etfects of particulate matter on visibility 
are described and a simulatian experiment is mentioned which shows 
eye irritation to be the result of the synergistic effect of 
several su~stances.#1 

osr1 70 

P. !'. Lewis 

MODJvICA'!'IOK Of r.As SAMPLING APPARATUS FOR USE IN SHOPT-TERM AIR 
POC.LUTION STUDIES • J. Au: Polluticn Control Assoc. 14, (9) 
370-1, Sept. 1'J61l. 
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Details describing modifications to the gas sampling 
apparatus developed and used by the U. s. P. H. s., Division 
of Air Pollution, are given. These moditications have resulted 
in the tollowing improvements: lighter ~eight, reduced breakage, 
reduced expense, and increased ease or operation. The unit is 
self-contained, can be shipped and handled easily, and can be 
operated by one man. (Author summary) II 

0~071:! 

E. R. Kuczynski 

EFFECTS Of GASEOUS AIR POLLUTANTS ON THE RESPONSE OF THE THOMAS 
SO l AOTOMETER. Environ. Sci. Technol. 1, (1) 68-73, Jan. 
1Y67. 

A study was made of the quantitative response of the Thomas 
S02 autometer to gases that might coexist with S02 as air 
pollutants. These gases included N02, NO, HC1, CL2, NH3 
, and HF. The gas mixtures were prepared dynamically at the 
ppm level by a flow mexing method to a high degree of accuracy. 
syringe pumps were used to add small quantities of pure gases to a 
large vol. air stream. The effects of N02, NO, and HF on 
the S02 reading were small, but HC1, NH3, and CL2 gave 
siqnificant response. (Author abstract)## 

05081 

G. Norwitz 

SPECTROPHOTOMETRIC DETERMINATION OF ~OTAL OXIDES OF 
NI~ROGEN BY FERROUS SULFATE ~EACTION • Army Frankford Arsenal, 
Philadelphia, Pa. (Test Re pt. No. T66-2-1.) Nov. 1965. 33 
pp. 

An accurate and rapid method is proposed for the determination of 
total oxides of ~itrogen in gases from initiators and other 
explosive devices. Total oxides of nitrogen include nitric oxide, 
nitrogen dioxide, nitrogen trioxide, nitrogen tetroxide and 
nitrogen pentoxide. It is treguently customary to determine the 
total of these oxides because of the similarity in their toxicity, 
mode ot formation, and the ease with which they are converted to 
each other in equilibrium reactions. In th€ proposed method the 
oxides are treated with air and are absorr~~ into sulfuric acid 
(10 to 3). Ferrous sulfate reagent is Lhen added and the pink 
color is measured. It is not nec8ssarv that the air oxidize 
nitric oxide' completely. It is shown that nitrate and nitrite 
give the same color with the ferrous sulfate reagent. The method 
was checked by a technique using a modified Hamilton syringe, 
together with a special gas bulb and laboratory cylinders of nitric 
oxide and nitrogen dioxide. (Author abstract)## 

05170 

F. G. Rounds, and H. w. Pearsall 

DIESEL EYHAUST ODO~ (ITS EVALUATION AND RELATION TO EXHAUST GAS 
COMPOSITION. Vehicle Emissions (Selected SAE Papers) 6, 45-
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6Y, 1~64. (Presented at the National Diesel Engine Meeting, 
Society of Automotive EnginPers, Chicago, Ill., Nov. 1-2, 
1"'ib, Pap<?r No. 863.) 

Techniou 0 s, based on panel estima+es, were developed for 
evaluating the odor and irritation intensities of undiluted Diesel 
enoine exhaust qases or of various dilutions of these gases in air. 
Albnq with thP estimates, chemical analyses were made to determine 
the corc~ntrations of total aldehydes, formalJehvde, and oxides of 
nitroqen. statistically s1qniticant correlations were found 
bPtween odor or irritation intensity estimates and the analytical 
data, but thes~ correlations were too weak to permit accurate 
oroJiction ot odor or irr1tat1cn trom chemical analyses. The 
~ttects o• some eno1ne variables on Diesel odor were studied. 
nossible means of ~educing Diesel oder are discussed. Limited 
studies indicated that engine load has a pronounced effect on 
exhaust odor ~nd irritation intensity. Engi&e make, engine speed, 
engine condition, fuel tyre and lubricating oil type had 
comparatively little ettect.1# 

t. 1" .• Mo~hov, Yu. l'. lldalov, and v. S. Khalturin 

QUA,TIT~-rvr DETERMINATION OF NIT?ITES AND OXIDES OF NITROGEN IN 
PIJPLTC HcALTH ?~ACTICE . Lah. Delo '.>, (L') 45-6, 1959. 

P orocedurP is described tor the deter~ination ot nitrite and 
n1troJPn oxide concentrations with the same precision as with the 
Griess-Ilosvay reaaent. The principle ot the method consists in 
the 11azotization of para-amino~enzoic acid in an acid medium by 
atmosp~eric oxides of nitrogen or Dy the nitrous acid produced 
through the interaction ot the nitrites in the acid medium, with 
tormation ot a dye by combin~tion witn 1-amino-8-naphthol-3, 
t-disultonic acid. For this p~rpose, para-aminobenzoic acid is 
dissolved in water and acidified with hydrochloric acid; in the 
orpsence of nitrites or oxides of nit~ogen it is diazotized, with 
+or ci a ti on o t a cli il z on i 11 m s a 1 t, which with 1 - il Jl in o- 8- na p ht ho 1- 3, 
h-disulfonic acid gives a stable crimson color. ThP sensitivity 
o~ the method is 0.001 mg/1, the prescision of the determination 
0.000~ mg; it may be used for the quantitative determination of 
nitrogen oxides in the air of industri~l plants, or for 
determination ot nitrites in wate~ an~ meat. 

M. Yatz 

STAHDA?DTZATTO~ OF M~muoDS OF rEASUREMEhT OF AIR 0UALTTY IN 
~E'JBf.D COUNTPTES. Dre>pr1nt. (1'ib3) 

"·',1surem'!nt IPPthodc; tor •iust i:'J.ll, suspEcnded particulates, 
sulfqr diox1rte, sulfur trioxirte, sulruric ctcid, nitrogen 
oxi~0s, o?one oc oxidants, and hydrocarbuns ace reviewed. 
Stanrlard1zat1on of techniques and methods ot rPpo~ting data is a 
prPrequ13ite tor international exchan0e ot inform~tion and for 
turther co-operative rese~rch in order to establish a sound basis 
tor thP control of air pollution. 
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OSJ:U 

MONITORING OF CONTAMINANTS. THE FIRST STEP IN AIR POLLUTION 
CONTROL. :::rstrument Development Co., Heston, Va. Feb. 1, 1967. 27 
pp. 

This paper vas prepared in order to contribute to the better 
understanding of the need tor air contaminant monitoring. Included 
are explanator? remarks on the Clean Air Act of 1963, some 
histroical coi:siderations on air pollution, lists of sources 
pollutants, and specifications on air pollution monitoring 
equipment currently offered by the Instrument Development Company. 

O':d43 

Wilson, Donald and Kopcynski, Stanley L. 

LABORATORY EXPERIENCES IN ANALYSIS OF NITRIC OXIDE WITH 
"DICHRCMATE" PAPER. J. Air Pollution Control Assoc., 18 (3): 
160-161, March 1968. 5 rets. (Presented at the 60th Annual 
Meeting, Air Pollution Control Assoc., Cleveland, Ohio, 
June 11-16, 1967. Paper No. 67-199.) 

The "dichrornate" paper developed by Ripley, Clingenpeel, and 
Hurn was used successfully in our laboratory for conversion of 
nitric oxide to nitrogen dioxide at concentrations up to the 1-ppm 
level. When this paper was used for synthetic mixtures with nitric 
oxide concentrations in the range of 1-3 ppm, the analyses were 
erratic and values were lower than calculated. After a number of 
modification of the procedures f cr preparing and using the 
impregnated paper, a modification of the "dichromate" paper was 
achieved that reduced scatter in the NO analysis and improved 
conversion etticiency. The efficiency and reproducibility of the 
modified paper are good enough that efficiency factors may be 
established to correct data obtained over a period of at least 6-
hour continuous use at relative humidities near 50 percent. 
(Authors• abstract) 

0~352 

Comstock, E. G. and Rue, R. R. 

EXPOSURE CF MICE TC NITROGEN DIOXIDE-A CONSTANT PRESSURE 
SYSTEM. Arn. Ind. Hyg. Assoc. J. 22, (1) 33-5, Feb. 1961. 

Investigation of the respiratory effects of N02 requires a methods 
for delivering a constant known concentration of N02 into an animal 
chamber. Continuous delivery of low concentrations of N02 cannot be 
accomplished with commonly available gas flow meters. A complaint 
plastic bag has been incorporated into a cl~sed system designed for 
exposure of mice to nitrogen dioxide. The plastic bag allows the 
delivery of a constant concentration of gas at a·controlled rate 
into an animal exposure chamber at nearly constant pressure. 
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Broering, L. c. Jr., Werner, w. J., Rose, A. H. Jr. 

AUTOMOTIVE MASS ~MISSION ANALYSIS BY A VARIABLE DILUTION 
TECHNIQUE. Preprint. (Presented at the 60th Annual Meeting, Air 
Pollution Control Association, Cleveland, Ohio, June 11-16, 1967, 
Paper b7-200.) 

The objective of this study vas to develop an improved method for 
measuring engine exhaust, to be used both for compliance testing 
and tor the design and development of new engine-emission-controls. 
The variable dilution samplinq technique was chosen for the system. 
The operation of this systemincludes collection and simultaneous 
dilution of the total-exhaust volume with a variable volume of 
dilution air, such that the total mass ilow rate of exhaust gas 
plus diluent air is constant for a given unit of vehicle operation. 
Measurement ot contaminant concentration in the exhaust-diluent air 
mixture nrovides direct measurement ot the mass of contaminants 
discharged per unit operation ot the vehicle. For continuous mode 
mass emission measurPments, samples are withdrawn continuously 
after the sample pump. Carbon monoxide, carbon dioxide, 
hyd~ocarbons, and oxides of nitrogen are measured by the standard 
exhaust measurement techniques. The practical capabilities of the 
variable dilution system to measure auto exhaust emissions during 
cyclic operation, were evaluated by comparing the mass-emission 
levels indicated by this system to those obtained with the 
proportional sampler. Toe determine the response characteristics 
of the system under continuous sampling conditions, known 
quantities ot butane were injected at the ir.let of the sampling 
system, and the reqponse of the hvdrocarbon (NDIP.) instrument was 
recarded. The redponse time of the- tot.al system, including that 
attributable to the analytical instruments, compared favorably to 
that obtained with the instrument train specified in both the 
current Federal and the California Exhaust Emission Standard 
Procedures. In summary, the variable dilution sampling technique 
possesses 2 distinct advantages over present emission testing 
procedures: (1) The technique is simple, practical, and accurate 
tor the direct measurerr,ent of vehicle-exhaust mass emissions. (2) 
The rapid and highly sensitive response characteristics of the 
system to changes in mode mass-emission levels establish its 
usefulness as a design and development tool. 

0'>548 

~ewis, R. J. 

FIELD APPLICATION OF DIFFUSION TUBES FOR DY~AMIC CALI3RATIONS. 
Preprint. (Presented at the 60th Annual Meeting Air Pollu
tion Control Association, Cleveland, Ohio, June 11-16, 1967, 
Paper 67-197.) 

Simple, inexpensive environmental control systems which were 
developed for the field use of diffusion tubes to supply a stable, 
accurate source of calibration gas for sulfur dioxide, and oxides 
ot nitrogen continuous gas analyzers are described. The results of 
six months tield experiences are presented with comments on and 
Pxarnples of the reliability and utility of the tube system as a 
calibration technique. 
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Scott, II. E. anli E. R. Stephens 

A SCIENTIFIC APPEOAC9 TO THE PROBLEM. Proc. Symp. Cleaner 
l'ur Urban Areas, Philadelphia, Pa., pp. 24-35 (1956) 

Chemical reactions that take place in a polluted atmosp~ere 
produce substances that lend smog its eye-irritating, 
crop-damaging, visibility-lowering characteristics. The authors 
relate how, in an effort to identify these reactions and 
substances, the statt devised the long-path (up to 500 meters) 
intrared absorption cell. They describe the construction ot the 
cell, and how it is used to detect and "fingerprint" the products 
ot photochemical reactions, both in synthetic and in actual smog. 
Farly work with this new tool was pointed tc explaining the 
characteristic high ozone concentrations ot smog, and -?roceeded 
~rom Dr. HaaQen-Smit•s evidence that nitrogen dioxtde reacted 
with orsanic compounds in air to produce ozone. They trace the 
nitrogen dioxide studies that tinally led to ~iscovery of Compound 
X (peroxyacyl nitrite), believed to be the "missing link" in 
the process ot ozpne formation in smog. Gasolines and auto 
exhaust as sources of organic pollutants that take part in N02 
reactions are discussed. They relate their plans for further 
studies with the intrared cell, ana the possibility of applying 
Los Anaeles smog research to other aftlicted cities. It may 
appear that the work reported here is concerned solely with the 
Los Angeles problem. This is partly true because there air 
pollution problems in some cities which involve pollutants and 
weather conditions entirely difterent from those of Los Angeles. 
On the other hano, however, many large cities do have pollution 
sources ot the same kind as Los ftngeles: power plants, 
refineries and other industry, incinerators, automobiles, etc. 
The results of studies ot reactions of pollutants from these 
sources are valid regardless ot the city. Weather cooditions and 
topography in the Los Angeles area are such that the products of 
reactions in the at~osphere frequently accumulate and result in 
damage and irritation. While conditions tor the accumulation of 
these products occur less frequently in other cities, nevertheless 
they do occur and the rPsulting smog is objectionable and costly. 
With an inversion anli no wind, ~e have a good trap for pollutants 
from these sources, and as good a chance of having smog as Los 
Angeles. Plant damage is reported in areas surrounding most 
larqe cities cf the world. Los Angeles stuaies show that there 
are-other pollutants besides coal smoke and SC2 that may he 
objectionanle, especially in and around large cities.~# 

()~58() 

H. M. Benedict and w. H. Breen 

TH~ USE OF WEEDS AS A MEANS OF EVALUATING VEGETATION DAMAGE 
CAUSBD BY AIR POLLUTION. Proc. Natl. Air ?ollution Symp., 
3rd, Pasadena, Calif., 177-90 (1955) 

This paper presents the results of fumigations of ten species of 
weeds which occur more or less co~monly throughout the United 
States, by ammonia, chlorine, hydrogen fluoride, hydrogen sulfide, 
oxides of nitrogen, and sulfur dioxide. Plants of two different 
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ages and growing under two conditions of available soil moisture 
were fumigated at two concentrations of each compound. The 
r2sults are recorded as (1) descriptions and photographs of the 
markinqs which were produced on each weed by each fumigant; (2) 
relative resistance of the various weeds to each fumigant. By 
using these two types ot information it is believed that, in an 
area where air pollution may be causing markings on vegetation, 
observation of the markings on some of these weeds will lead to 
identification of the pollutant and consequently determination of 
the area over which it is spreading in concentrations sufficiently 
high to mark vegetation. (Author summary)## 

056 06 

A. T. Possano, Jr. and H. B. H. Cooper 

P90CEDURE FOR CALIBRATING A CONTINUOUS N02 ANALYZER. ~· Air 
Pollution Control Assoc. 1J (11), 518-23 (Nov. 1963). 
(Presented at the 56th Annual Beeting, Air Pollution Control 
Associatiou, Detroit, Mich., June 9-13, 19oJ.) 

A method is described tor calibrating a Beckman K1008 portable 
analyzer, an instrument tor the continuous measarement of low 
concentrations (parts per million by volume) of nitrogen dioxide 
(N02) in the atmosphere. The apparatus used, reagent 
preparation, calibrat;_on procedures, and limitations and sources of 
error have been discussed in detail.## 

05b09 

"!. P. Sweeney, D. J. Swartz, G. A. Rost, 
a!ld J. Chao 

R. Macphee, 

CC~TINUOUS MEASURF~ENT OF OXIDES CF NITROGEN IN AUTO EXHAUST • 
.1. Air Pollution Control Assoc. 14, (7) 249-54, July 1964. 
(DresPnted at the 56th Annual Meeting, Air Pollution 
Control Association, Detroit, Mich., June 9-13, 1Q63.) 

A pressurization system for conversion of NC to N02 is 
described which is a mobile unit capable of continuous sampling ang 
recording ot nitrogen oxides in auto exhausts. N02 absorbs 
enerqy in the near UV and blue regions of the spect~um with 
sutticient strength so as to make colorimetric determinations 
practical. In addition, if the measurement is made in the 
neighborhood of 400 millimicrons (blue) , cross interferences from 
other exhaust gas constituents are virtually eliminated. 
Isolation ot the 350-4~0 millimicrons region may be readily 
accomplished using a color filter. The possible difficulties 
arising out of the eguilibrium relationship between N204 and 
LNOL are nreatly diminished since the expected NO concentration 
will rarely exceed 6000 ppm. From the conversion relationship: 
L~O + OL = LN02 it is seen that the N02 concentration in 
ppm will exactly retlect the original NO concentration in the 
exhaust gas it the oxidation efficiency is 1001. on this basis, 
with stoichiometric oxygen, equilibrium calculations show that for 
1000 ppm NOL, 13 appears as N204; for 5000 ppm N02, fi' 
3ppears as N204; and for 10,000 ppm N02, 103 appears as 
NL04 (room temp, 1 atm). NO will react with an excess of 02 
so that the N02 concentration as measured will be decreased by a 
constant dilution ratio which will reduce N204 values 
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proportionately. The above analysis was used as the basis for 
desiqning a photometer to specitically measure N02 or oxidized 
NO in automobile exhaust gas. The sensing instrum~nt is 
basically a double beam colorimeter which utilizes two voltage 
regulated tungsten filament sources, two optical cells, and two 
cad~ium sultide photoconductive detectors. While the colorimeter 
response is satisfactory, that of the total analyzer system of the 
prototype must be improved if rapid changes are followed. 
Potential mear.s for reducing the response time are described.## 

.0 5866 

R. E. Rostebach and R. G. Kling 

NITROGEN DIOXIDE DETECTION USING A COULOMETRIC METHOD. J. Air 
Pollution Control Assoc. 12 (10), 459-63 (Oct. 1962). 
(Presented at the 55th Annual Meeting, Air Pollution Control 
Association, Chicago, Ill., May 20-24, 1962.) 

The toxic level presence of N02 in any working area is an 
industrial hygiene problem, aRd its unwatned presence in any area 
may present an air pollution problem. The adaptability of the 
Mast Model 724 series Meter for the monitoring of N02 HAS 
been demonstrated. The Mast Nitrogen Dioxide Meter is based 
upon a coulometric system. A chemical solution containing the 
proper amounts of reagents is pumped into the sensor. The 
solution flows in a thin film down the electrode support, upon 
which are wound many turns of a fine platinum wire cathode and a 
single turn of a platinum wire anode, and is deposited in the 
waste reservoir. The air sample enters through the air inlets, is 
drawn into the sensor by way of the narrow annulus where it comes 
into intimate contact with the solution contained on the electrode 
support, and exits by means of air pump. The instrument requires 
only 115-volt, 60-cycle power supply and a small 1.34-volt mercury 
battery. A battery-operated portable unit was developed for N02 
measurements at locations where an external power supply is not 
available. Operating characteristics of the microcoulomb sensor 
are: (1) A fixed de voltage applied across the sensor cathode and 
anode; (2) The chemical solution flows over the electrodes at a 
fixed tlow rate (1.25 ml/hr typical for 03 meters and 2.5 ml/hr 
typical tor N02 meters); (3) The gas sample containing an 
oxidant to be measured flows through the sensing cell at a fixed 
flow rate (140 ml/min typical for ground level applications). The 
response time of a sustained level of 2000 ppm of N02 is 503 of 
full reading in 0.2 mir., 883 in one min, and full reading response 
occurs in less than 5 min. The detector recovers in less 
than 12 sec. after removal of N02. Recovery down to 20~ of an 
actual concentration reading occurs in less than 60 sec. Full 
recovery occurs in less than 5 min.## 

05952 

Ryazanov, v. A. 

A SUMMARY OF 1961 STUDIES IN THE FIELD OF LIMITS OF ALLOWABLE 
CONCENTRATIONS OF ATMOSPHERIC HR POLLUTANTS. (In: Limits of 
allowable concentrations of atmospheric pollutants. Book 7.) 
u.s.s.R. Literature on Air Pollution and Related Occupational 
Diseases, Vol. 9, pp. 1J8-41. (1963). Russ. (Tr.) 
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The Committee for the Sanitary Protection of Atmospheric Air 
approved limits ct allowable concentrations in the air for the 
toll0win1 new substances: turfurol, dimethylformamide and styrol. 
Furturol is a heterocyclic aldehyde which is a good solvent for 
many organic substances used ic the preparation of some plastics 
and a selective solvent for the purification of crude oil 
lubricants. The threshold of aldehyde oaor perception in most 
sensitive persons was established at 1 mg/cu w. It was determined 
that o.os mg/cu m of furturol constituted the subthreshold 
concentration in all the tests employed. Therefore, 0.05 mg/cu m 
ot rurturol was accepted as the maximal single allowable 
concentration. styrol is a benzene homologue with one double bond 
at its side chain. The maximal single allowable c~ncentration of 
styrol in the atmospheric air was suggested as 0.003 mq/cu m. 
DimethyltormamiJe is a colorless liquid having a nauseating herring 
odor; it is used as a polyacrylnitryl solvent in the synthetic 
tiber ind~stry known as orlon and nitron. It was recommended that 
0.03 mg/cu m be a~opted as the limit of allowable sinqle and 24 
hour concentration of dimethylformamide vapor in the air, since it 
proved to be the subthresholi concentration in relation to all the 
test indexes. The limit of allowable phenol concentration in 
atmospheric air was set at 0.01 mg/cu m. Rats were exposed to the 
inhalation of nitrogen dioxide 6 hours daily for 164 days at 
different dose levels. No maximum allowable concentration was 
~qr<><"d upon. 

060':>0 

D F. Adams 

OZONv ANALYSIS ~ITH TEE MINI-ADAK II. J. Air Pollution 
Control Assoc. 13, (:!) Bl:J-90, Feb. 19b3. (Presented at the 
S':ith Annual Meeting, Air Polluticn Control Association, 
Chicago, Ill., May 20-24, 1962.) 

ThP suitability of sodiull' diphenylaminesulfonate (YaDS), 
cotassium iodide, and phenolphthalein reagents for ozone analysis 
in a multipurpose, automatic analyzer such as the ~ini-Adak II 
~as investiaated. The oxidation potential for NaDS is more 
neGative than that for iodine and, tnerefore, NaDS is believed 
less susceptible to oxidative interference as a colorimetric 
reagent. The reagents were prepared along with a •ixture of 
ozone an~ oxides ot nitrogen. The test atmosphere was drawn 
through a single manitold and thence to two midget impingers in 
parallel, one containing 10 ml ot the neutral KI reaqent and the 
othPr 10 ml of either the NaDS or phenolphthalin reagent. A 
seco~d series of comparisons was made between a ll'idqet impinger 
containinq neutral KI and the Mini-Adak II utilizina the 
NaDS or phenolphthalir reagent. Based on the literature and 
the ~ork herein reported, either the phenolpht~alin or NaDS 
reaqents can he used in the Mini-Adak for ozone analysis. 
Selection ot the reagent to be used should be ~ased uoon an 
evaluation ot thP possible interferences which may be present with 
ozone in the atmosphere and the relative sensitivities (molar 
absorbancy) ot the two reagents. Either reagent shows only 
one-tourth as much response to N02 neutral KI and is therefore 
superior to KI in this respect. Based on the laboratory study, 
thP phenolphth~lin reagent appears somewnat preferable for use in 
the Nini-~dak. This selection is tentatively made upon the 
basis ot the qreater sensitivity (molar absorbancy) of the 
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phenolphthaline which permits the use ot a lower Mini-Adak 
sensitivity range with its attendent reduction in electronic 
backqround noise.## 

Ob1 U. 

Tada, o. 

MEASUREM?NT OF AIR POLLUTANTS. Bunseki Kagaku (Japan Analyst) 
(Tokyo) pp. 11DR-7P. 1966. Jap. 

Imnortant papers published in Japan Analyst in 1964 and 1965 are 
summarized. The subject is limited to measurement methods of air 
pollutants known to be toxic to health. Pollutants from stacks and 
automobile exhausts are covered, including many cyclic 
hydrocarbons, aldehydes, sulfur oxides, nitrogen oxides, ozone, 
carbon monoxide, carbon dioxide, fluorine compounds, hydrogen 
sulfide, lead compounds, and offensive odors. Various sampling 
methods are describ>ed, especially using filtering with glass wool 
tilters, electric dust collectors, gas absorbers, and portable 
samplers containing silica gel. The pollutants can be measured by 
electroconductivity methods, colorimetric measurement recorder, gas 
chromatographic analysis, electron capturing detector, and hydrogen 
ion detector. The papers summarized do not include those dealing 
with industrial or occupational environment or mining. 

06279 

K. E. Ball 

DEVELOPMENT OF AN ATMOSPHERIC MONITORING SYSTEM (FINAL HEPT. 
JUNE 12, 1958-,JUNE JO, 1961). (Mine Safety Appliances 
Co., Pittsburgh, Pa., Research and Engineering Division.) 
(1%1). 45 pp. (Pept. No. MSA 30182':>.) 

Atmospheric monitoring devices sensitized to continuously 
detect and record toxic and higher concentrations of HF, F2, 
B5HY, N2H4, Nu2 and C1FJ (missile tuels and 
oxidizers) have been developed and engineered. An ionization type 
analyzer sensitive to finely divided aerosols is used as the 
detectincr instrument. Various amine and acid reagents are 
used to convert the oxidizers and fuels respectively to 
aerosols. Response times are in the order of seconds and 
a high degree of specificity has been attained. (Author's 
abstract) ## 

06284 

R. Buscaglia and s. wallack 

FFA51BILITY STUDY OF A MULTIPURPOSE INFRARED PROPELLAN7 
DETECTOR. (Patterson Moos Research Division, Leesona 
corp., Jamaica, N. Y .) (ASD Technical Rept. No. 61-382.) 
(Aug. 1%1). 22 pp. 

This investigation was concerned with determining the 
feasibility ot developing open-path narrow absorption infrared 
(NAIR) instrumentation capable of detecting and measuring 

D. Measurement Methods 213 



very low atmospheric concentrations of various toxic propellant 
vapors. In the course of this program a novel measurement 
system was conceived, and a laboratory prototype of this system 
was desiqned and fabricated. Because of the unique spectral 
response characteristics of the NAIR detector, it was 
possible to combine in this one instrument the desirable features 
ot both sinqle and double beam instrumentatio~. The system 
was applicable to ethylene oxide, unsymmetrical dimethyl-hydrazine, 
dinitrogen tetroxide and hydrazine. Tests performed with this 
prototype instrument demonstrated system feasibility. 
The measuremer.t sensitivity was, in all cases, within one order 
ot magnitude ot that required; in ~ost cases it was 
substantially better than this. Sensitivity to ethyler.e oxide 
excPPded the specitied requirements. In aadition to 
demonstrating feasibility and determining sensitivity, these 
tests also incicated several simple modifications which 
would substantially reduce noise and thereby improve 
sensitivity. (Authors' abstract)## 

06301 L 

!:1'CH~NISMS CF AIR POLLUTION REACTIONS. (Section VIII of 
Air nollution Qesearch Progress Repo1t for Quarter Ended 
December 31, 1YfiE>.) Bureau of Mines, Pittsburgh, Pa., 
Coal Research r:entEr, 1'166, pp. B~/69-B!'l/76. 

The KOx-sensitized photooxidation of 2-methyl-1-butene was 
investiqated. Yields with regard to the reaction production 
tormaldehyde, methyl ethyl ketone, PAN, PPN, nitrates and 
CO were determined. The study of the NOx-sensitized 
pnotooxidatioa ot tagged Ethylene in the rresence of other 
hydroc2rh0ns was te::-minated. Results indicated that (u) the 
photochem~cal reactivity of ethylene in mixture with other 
hydrocarbons varies with change in the mixture composition, and 
(2) the v1riation is unpredictable at the present time. (Author 
SUf'lmary) ## 

0633H 

~agna Corp., Pnaheiffi, Calit., Research and Development Div. 
(Pept. P!'D-TDF-63-1136.) (l"iay 1%3). 48 pp. 

TOXIC VAP09 JFDICATOFS. 
C:"STI, DDC: AD 607046 

Pesults are presented of work performed in the development of thin 
tilm sensors for thE detection of low concentrations of nitrogen 
tetroxiie and tluorine. The etfect of temperature and humidity on 
the resoonse rates of the fil~s is fresented. Responses, ir. 
terms ot incrPase in sensor resistance, ot several percent per 
minute have been below 1 pmm. Bas€d upon the results, a 
laboratory model of a personnel dosimetec for nitrogen tetroxide 
and fluorine was built and submitted tor field tests. (Author 
abstract) #ii 
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M. r·. Thomas and J. o. Ivie 

SIMULTANEOUS ~~ASUREMENT OF OZONE AND OXIDES OF NITROGEN. 
Preprint. (1%0.) 

This paper describes a modification of the Griess diazo-reaction 
method by which ozone can be determined specifically. The gas 
phase reaction between ozone and nitric oxide to form nitrogen 
dioxide is extremely rapid. The half-life at 1 ppm is 1.8 seconds 
and 18 seconds at C.1 ppm. The corresponding half-lives of the 
NC2-03 oxidation are listed at 8 and BO min. respectively. 
Evidently NO and ozone cannot coexist in the atmosphere. one 
compound or the other will disappear rapidly even at concentrations 
founn. in polluted air. If ozone is present, it can be determined 
by adding an excess ot NO to a sample of the air, allowing a 
short time tor reaction, then finding the increase in N02 
concentration as compared with the untreated air. For this 
purpose it is only necessary to add a third identical absorber 
system to the automatic analyzer for NO and N02 together with 
accessory equipment to supply the required NO. N02 when 
absorbed in this solution (0.5 sulfanilic acid, 5 percent acetic 
acid and 50 ppm N-(1 na.phthvl)-ethylene) diazotizes the 
sulfanilic acid and reacts with the coupling reagent to produce an 
intensely colored red azo dye. The latter is read in a recording 
colimeter. NO has no effect on the reagent and HN03 does not 
intertere except at unrealistically high concentrations. All 
absorbed nitrites react quantitatively. However N02, which 
theoretically should give a 50~ yield of nitrous acid, actually 
gives a 823 yield in fitted glass absorbers or a 903 yield in 
absorbers with stainless steel spirals. Empirical calibration 
with known amounts of N02 is therefore necessary. A diagram of 
the automatic N02-N0-03 analyzer is included.## 

0659'! 

K. w. Wilson and H. Buchberg 

A CONTPOLLED ENVIRONMENT SYSTEM FOR AIR POLLUTION STUDIES. 
Preprint. (Presented at the 51st Annual Meeting, Air 
Pollution Control Association, Philadelphia, Pa., May 25, 
19514, Paper No. 58-54.) 

The objective of this study was to design, construct, and 
validate a controlled air environment system with limited capital 
expenditure which would cfter flexibility in the areas of 
experimentation mentioned and in the further elucidation of 
design parameters concerned with the simulation of the natural air 
environment. Four very important areas of experimentation in air 
pollution are: 1. The determination of the effects resulting 
trom the exposure of humans, animals, plants, and materials to an 
air environment polluted by ditterent substances in various 
amounts. The identification of substances from various sources 
ot pollution responsible, directly or indire~tly, for various 
deleterious effects, and the determination of the amounts of these 
substances that must be removed to prevent or minimize these 
ettects. 3. The evaluation of pollution control measures in 
terms of the actual effects produced. 4. The investigation of 
reaction mechanisms in the polluted air e~vironment. The 
controlled air environment system described was constructed and is 
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being developed. In addition to a discussion of the design 
teatures, preliminary experiments utilizing the system ere 
presented.## 

0661.l 

B. 1'. Saltzman 

COLOryIMETRIC ~ICP0DETSPNINATION OP NITROGBN DIOXIDE: IN THE 
.HMOSPl'ER:l. ~nal. r:hem. Lb (1L), 1949-'.>C> (Dec. 1954). 

A new specific reagent has been developed and demonstrated to 
absorb ~02 etficiently in a midget tritted bubbler at levels 
below 1 ppm. The reagent is a mixture of sulfanilic acid, 
~-(1-naohthyl)-ethylene-diamine dihydrochloride, an~ acetic acid. 
A stable direct color is produced with a sensitivity of a few 
rarts per billion for a 10-minute sample at 0.4 liter per minute. 
OzonP in fivEtold excess an~ other gases in tenfold excess produce 
only slight intertering effects; these may De reduced further by 
mear.s which are described. (Author abstract modified)## 

c. F. :lllis 

A SUGG~STED FfOCEDOR8 FOR CONVERTING NO I~ LOW CONCFNTPhTIONS TO 
N') L (T:lCC!NICP.L NOTE:). Intern. J. Air Water Pollution, 8 
(':l), 2Yl-Y (1%4). 

A moditication of the Saltzman method in illaking analysis of 
gases containing low concentrations of NO ~ N02 is described. 
The procedure involves use ot fiber glass filter paper on which au 
oxidizing solution of aciditied ~~n04 has been evaporated. 
~his oxidant preparation readily converts NO to N02 in low 
concentrations, apparently without loss, per~itting the well-known 
colorimetric determination ot 02 to te applied to the 
determination of ~O and N02 se~arately. In this test the 
tctal concentration ot NOx should only range frow 1 to 5 ppm. 
Gases containing higher concentrations of NO and N02 however, 
possibly could be hrndled without a dilution step, but this has not 
been demonstrated. Inasmuch as the procedure as now defined is 
li~1ted to low concentrations of NO, automobile exhaust gases 
must bP diluted with nitrogen to an appropriate concentration. 
Moreover, it is necessary that the dilution be maie immediately 
atter +he exhaust sample is drawn.•• 

061:U2 

M. F•1gas, and M. Gentilizza 

EFFfCT OF N02 ON 502 DETERMINATION USI~G PARAROSANILINS. 
Proc. Intern. Congr. Occupational Health, Vienna, 1g6&. pp. 
j fl':l-H. 

Amon1 various methods used for the determination of 502 in the 
air, the procedure after West and Gaeke involving sampling in 
soiium tetrachloromercurate and colcrimetric determination with 
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pararosaniline has tound widest application being the most specific 
and sensitive method in use. The literature data concerning the 
extent of N02 interterence in this method are limited. In this 
investigation, the interference of N02 in the determination of 
S02 was studied in chemical solutions of N02 - and S03--, in 
samples of laboratory prepared gas mixtu~es and in the outdoor 
atmosphere. Test results indicated that a definite amount of 
N02 interferes in the S02 determination decreasing the 
obtained S02 values as follows: by the same absoiute amount 
irrespective of the actual S02 concentration; by the same 
percentage irrespective of the actual S02 concentration; by the 
amount depending on the S02/N02 ratio. (Author abstract 
modified)## 

0688Y 

Ar.toshechkin, A. G. 

INSTRUMENT POR DETEPMINATIONS OF THE CONCENTRATIONS OF NITROGEN 
OXIDES AND NITRIC ACID FUMES IN AIR. (Pribor dlya opredeleniya 
kontsentratsii okislcv azota i parov azotnoi kisloty v vozdukhe.) 
Hyg. Sanit. (Gigiena i Sanit.), 30(2):234-236, Feb. 1965. 
Translated trom Russian. 

CFSTI: TT 66-510rl 

The author designed and tested an instrument for the determination 
of the concentrations of nitrogen oxides and nitric acid fumes in 
air. The action ot the instrument is based on measurements of the 
electrical conductivity ot a solution obtained by drawing the air 
with nitrogen oxides through distillea water. The instrument is 
portable, its design is simple and it can be constructed under 
laboratory conditions. Its sensitivity is from 0.0003 to 20 mg 
nitrogen oxides per 1 liter of air. One andlysis takes 1 to 2 
min. Thirty ml of distilled water is introduced with the syringe 
into the upper tube and into the vessel. The water cannot leave 
the vessel because of the valve, and it forms a 1 cm layer 
between the two electrodes. now the pump is attached and 5 1 of 
air are drawn in distilled water. Nitrogen oxide from the air 
combines with water to produce nitrous acid. The higher the 
concentration ot nitrogen oxide in the air, the higher will be the 
concentration ct the HN02 solution in the vessel. Since HN02, 
like HN03, is a strong electrolyte and completely dissociated to 
ions in dilute solutions, the electrical conductivity of the 
solution is proportional to the concentration. The electrodes are 
ted with a constant v0ltage fro~ a 4.5V source. In using the 
instrument, one must remember that interference is caused by gases 
that are readily soluble in water and produce a strong electrolyte 
on solution' (the sulfuric acid fumes). After suitable graduation, 
the in~trument can also be used for the determination ot sulfuric 
acid fumes in air.t# 

06':111 

G. E. Moore, A. F. w. Cole, M. Katz 

THE CONCUaRENT DETEFMINATION OF SULFUR DIOXIDE AND NITROGEN 
DIOXLDE IN THE ATMOSPHERE. J. Air Pollution Control Assoc. 
(1), 2~-8 (May 1967). (Presented at the 4':lth Annual Meeting, 
Air Pollution Control Association, Buffalo, N.Y., May 20-24, 
1456.) 
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Concurrent determinations ot 502 by the conductimetric and 
colorimetric methods, and simultaneous determination of N02 by 
the Saltzman colorimetric method were discussed. Conductimetric 
determinations yieldec consistently higher values for sulfur 
dioxide than the colorimetric method based on the chromogenic 
reaction of tuchsin, formaldehyde and sulfite. These differences 
may be accounted for, in part, by the presence of nitrogen dioxide 
in the atmosphere which reacts with the fuchsin reagent to lower 
the colorimetric sulfur dioxide value. The nitrogen dioxide 
concentr~tion levels of the atmosphere fluctuate in a manner 
similar to those of sulfur dioxide and are somewhat lower in 
magnitude than the conductimetric sulfur dioxide levels. When 
the fuchsin values are corrected tor the etfect of nitrogen 
dioxide, the colorimetric sulfur dioxide levels are in fairly close 
aqreement with those estimated by the conductimetric method.## 

06YbJ 

N. A. Poulos 

~MPE~O~ETRIC PROPELLANT-COMPONENT DETECTOR. Olin 
~athieson Chemical Corp., New Haven, Conn., Contract No. 
AF JJ(600)-J9311, Project No. 7165, Task No. 71386, ASD 
Technical ?ept. No. 61-1~4, 39p., May 1961. 19 refs. 

CPSTI/DDC: AD 265614 

The data obtained in production of an improved multipurpose 
detector capahle of measuring low airborne concentrations of 
nitrogen tetroxide (N20U), ozone (OJ), hydrazine (N2H4), 
unsymmetrical 1imethylhydrazine (UDMH), and hydrogen fluoride 
(H?) is rires0nted. The concept of "fon·:ard and reverse 
polarization" was applied an1 considerable specificity was obtained 
of 100 microamperes per part per million of nitrogen tetroxide, 52 
microamperes per part per million of ozone, 40 microamperes per 
part per million ot hydrazine, and 20 microamperes per part per 
million ot unsymmetrical dimethylhydrazine. (Author's 
il.hstract) ## 

0 73 7'J 

P. Kano 

OZONF. Text in Japnnese. Kuki Seijo 
Air Cleaning Assoc.) 2(1):5U-5':J, 1964. 

(Clean Air-J., Japan 
11 refs. 

The methods of production, toxic nature, and methods of 
detection ot ozone are described. The Denshi Czonizer No. is 
illustratea in which oxygen or air is passed between the dielectric 
plates and a silent discharge by high voltage d.C. produces 
ozone. The ozone concentration varies according to humidity and 
temFerature ot the air, low temperature and humidity being 
tavoratle for e!tective utilization of the ozone. Part of the 
toxic character ot ozone comes from the pres,nce of nitrogen oxide 
as an impurity. The maximum ~llowable concentration of each in 
its pure state is 20 ppm but when ~ixed, 1 ppm is the 
maximum. Us's ot ozone tor air cleaning, oxidation of 
organic compo~nds, sterilization, water cleaning, 
ceodorization, etc. are covered. Ozone detection methods are 
divided into chemical anrt physical methods. The physical 
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method is more convenient and tast. Usually the odor of ozone 
permits its detection betore much harm to the human body can 
occur.## 

ODY1 

H. Miyazaki, K. Ui, 'l. Ando 

INVESTIGATION OF TEXT METHODS OF S-OXIDES AND N-OXIDES IN THE 
ATMOSPHERE. Text in Japanese. J. Japan Petrol. Inst. 
('Cokyo), 9 (.:l): 214-216, t'lar. 1966. 10 refs. 

The methods investigated are the electrical conductivity 
method, rosaniline method, and Saltzman method. Drawbacks to 
the electrical conductivity method are that S02 and S03 cannot 
be measured separately and that H2S, mercaptans, and other 
elements interfeze with measurement. In addition, the electrical 
conductivity of the absorbing liquid depends on the temperature. 
The rosaniline method is used only for S02. Considerations 
in using this method consist of the speed of absorption of the 
air tested, the shape of the absorber, absorption efficiency, 
and maintenance of the absorption liquid. Impingers and air 
washing bottles are also required. The absorption of test air 
depends on the celocity and on the shape of the bottle; 
absorption efficiency ot the absorption liquid was good, 
indicating the need for only one absorption tube. Data 
obtained by sue of both electrical conductivity and 
rosaniline methods were in good agreement with each other. 
As tor the Saltzman method tor N-oxides, the absorption 
etficiency was found to depend on the speed of absorption and on 
thP type ot absorption tube used. It is difficult to make 
a perfect collection ot N02 by the Saltzman method. The 
hourly variation of N02 concentration in Yokohama is graphed; 
it reached a peak of 0.0~ ppm between 9 and 10 A.M. which 
is much less than the corresponding 502 concentration.I# 

07401 

Suzuki, s. 

POTENTIAL AUTOMATIC DETECTOR OF SMALL AMOUNTS OF OXIDIZING GAS 
USING POTASSIUM IODIDE AS A REACTION INDICATOR (I). Text in 
Japanese. [(uki Seijo (Clean Air-J. Japan Air Cleaning 
Assoc., Tokyo), 2(3):19-29, 1965. 7 refs. 

The detector described consists of two parts: the measuring 
section and the recording part. The efficiency of the measuring 
part was determined by a potentiometer which measured the relation 
between the iodine concentration and electric potential which are 
proportional. There was ditticulty in obtaining good 
repeatability values; the problem is discussed in some detail. 
The efticiency of the automatic recording equipment was then 
tested. A wiring diagram of the apparatus is included. The 
relation between resistaPce changE in the wire and detlection of 
the recorder is graphed. As for operating procedure, the effects 
of potential stability, bubbling, and ultraviolet rays were 
investigated. Graphs illustrate that +nitial potential stability 
in potassium iodide is difficult to reach but once obtained, the 
stability will remain constant during changes in potassium iodide. 
Other ettects noted were that bubbling affects the voltage and the 
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effect of ultraviolet rays is greaL. The detector was used for 
N02, ozone, radioactive iodine, and other gases. The process 
and methods of examination are described in detail.## 

07482 

Kanno, S. 

nETERMINATION OF GASEOUS AIR POLLUTANTS. Text in Japanese. 
J. Jap. Petrol. Inst. (Tok:yo), 7 (2) :92-96, Feb. 1964. 6 
refs. 

The determination of sulfur oxides and nitrogen oxides in smok:e 
and in air are covered. S02 in smok:e is measured 
colocimetcically or by detection tube. Two methods ace described: 
one for measuring pollutants after the combustion of coal or heavy 
oil or foe gases mixed with N02 and the other for mixtures of 
S02 and S03. Procedures are given foe making the test 
licruid (absorption liquid) and foe exact measurement for each 
method. The detection tube is illustrated briefly. The 
absorption tube method is not sufficient foe N02 detection. A 
method of almost perfect collecting efficiency which is used in the 
Kanagawa Prefecture Public Health Laboratories is desccibea. 
The absorber is composed of a mixture of NaOH and butanol. 
For S02 and SOJ measurement, the electric conductivity method 
and barium molybdate method are illustrated. The rosanaline 
method is used as well as an alk:ali filter paper method. The 
latter is superior to the widely used PbC2 method in that 
reagent quality does not affect the measurea value and the 
collecting e!ticiency does not depend on tempe~ature and humidity. 
## 

07~40 

c. o. Petl'!cson, Jr., W. v. Dailey, W. G. Amrhein 

APPLYING NON-VTSPE9SIVE !NFPARED TO A5ALYZE POLLUTED STACK 
GASFS. Instr. Technol., 14 (8) :4'i-48, Aug. 1967. 3 refs. 

The toxic and reactive properties that make so~e air pollutants 
difficult to analyze in the parts-per-million range ace the 
properties that make it important to measure these effluents 
accurately. The operation of nondispersive infrared analyzers 
with a positive filtering type sensitization is reviewed. The 
method of sensitizing an instrument uses a negative filtering
type sensitization for nitrogen dioxide with a non-dispersive 
infrared analyzer. In the conventional method, nitrogen 
dioxide is used to sensitize the comrac1son cell and cetectoc. 
However, it was iound that it could not be used because of its 
reactivity. Propylene and vinyl chloride were satisractory 
because they have strong adsorption bands at 6.2 microns. Acetone 
was used to equalize the intrared adsocpt1on by water vapor in 
both cells. By negative filtering-type sensitization is was 
possible to desensitize water vapor cespoLse although the single
bea~ (positive filtering) response to water vapor was 
approximately four times that ot nitrogen dioxide.## 
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07687 

Young, Robert A. 

MoASURFMENT OF NITRIC OXIDE IN THE EARTH'S ATMOSPHERE. 
Stantord Research Inst., Menlo Park, Calif., Contract 
No. DA~49-146-XZ-112, Project No. DASA-1887, SRI Project No. PAU-
3895, 34p., March 23, 1967. 

CJ>STI, ore: AD 649829 

Recent fluorescent nitric oxide dayglow measurements have indicated 
that tt.e concentration ot NO is approximately 100 times larger than 
previously supposed. This result has necessitated a drastic 
revision of the models for NO production and loss and re -
evaluation of the interaction of Lyman-alpha radiation trom the sun 
with NO to create the ionization in the D-region. It is obviously 
extremely important to verify the fluorescent measurements by an 
entirely independent means. Status is described of a nitric oxide 
detector that is being developed for use in the lower ionosphere. 
The sePsor, which operates by selective photoionization of nitric 
oxide, was essentially completed. The associated electronics were 
designed. The mechanical components were designed and partially 
completed. 

07838 

Dimitriades, Basil 

METHODOLOGY IN AIR POLLUTION STUDIES USING IRRADIATION CHAMBERS. J. 
Air Pollution Control Assoc., 17(7) :460-466, July 1967. 12 refs. 

Experimentation in large irradiation chambers has been useful in 
providing insight into the chemistry of the photochemical smog 
formation problem. Initial efforts to reproduce the atmoshperic 
phenomena artifically at controllable scale were successful in that 
gross atmospheric smog symptoms were observed in irradiation 
chambers. However, as the experimentation and evidence produced 
were becoming more elaborate, the question arose as to how much one 
could rely on chemical data in understanding and interpreting 
atmospherio phenomer.a. The question becomes highly pertinent in 
view of the ditterence in concentration levels between atmosphere 
and chamber work. This issue was discussed during recent Amercian 
Chemical Society meetings, and the conclusions from presnetations 
and discussions were as follows: (1) There is qualitative 
agreement between chamber data and atmospheric data wherever 
comparison is feasible. (2) There is need for more precise chamber 
work at concentration levels more nearly e~ual to those in the 
atmosphere. Experimentation in chambers under typical atmospheric 
conditions presents some special problems associated with the 
chamber design and chemical analysis. Chamber methodology has been 
the f.ocus of considerable research eftort, and it appears to be an 
important factor affecting further progress in air pollution 
research. This paper describes methods and techniques used at the 
Bartlesville Petroleum Research Center. (Author's abstract) 
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0'/857 

F. H. Davis 

A REVIBW OF PHYSICOCHEMICAL METHODS FOR NITROGEN, OXYGEN, AND 
NITRIC OXIDE MFASUREMENTS. Air Force Flight Dynamics Lab., 
Wrig~t-Patterson AFB, Ohio, Research and Technology Div., 

CFSTT/DDC: A~ 64803q 
Project No. 1426, Task No. 142610, Tech. Rept. AFFDL-TR-
6~-71, 43p., Aug. 1966. 164 refs. 

CVSTI/DDC: AFFDL-TR-648039 

Several of the physicochemical methods used within approximately 
the last 15 years for research studies performed with molecular 
nitrogen, atomic nitrogen, molecular oxygen, atomic oxygen and 
nitric oxide are summarized. Several ot the techniques used are: 
modified conventional spectroscopic techni1ues, emission and 
absorption; electron-beam probe studies; flas\ photolysis (N02, 
03, Cl-oxide decomposition, formation of vibrationally excited 
02); shock tube studies (dissociation o.t 02, indirect 
measurement of recombination rates at high temperature); flame 
reaction studies (approach to thermal equilibrum of flame gases 
measured by photometric or mass-spectrometric methods); modified 
Wood-Bonhoetter experiments (f ast-tlow studies utilizing the air 
atter-glow, catalytic probes, or Wrede-Harteck gauges to measure 
o-atom concentration); photolysis techniques (Hg-
sensitized photolysis of nitrous oxide, low concentration 
photolysis ot nitrogen dioxide); and mass-spectrometer studies 
(fast reactions by time-of-flight mass spectrometry studies of 
discharged oxygen by modified, conventional mass spectrometry). 
The use ot an electron-beam probe is extensively discussed since 
this technique has been directly applied to rarefied, nonradiating, 
nitrogen-containing gas tlows. Some of the techniques used in the 
past for measurement ot gas tempo.ratures are outlined.## 

07'385 

F. J. Lewis, F. Smith, P. Baker 

AN ANALYSIS OF INSTRUMENT DOWNTIME FOR A LARGE AIR MONITORING 
NETWORK. Preprint. Public Health Service, Cincinnati, 
Ohio, National Center fo~ Air Pollution Control, (1Q)p., 
1967. (Presented at the 60th Annual Meeting, Air Pollution 
Control ~ssociation., Cleveland, Ohio, June 12-16, 1967.) 

There is a pr~valence of opinion encouraged by company sales 
representatives that currently available continous air 
monitoring equipment is trulv continuous and automatic. 
The word auto~atic as applied to present air monitoring 
instrum~nts is defined by a detailed analysis of the type of 
instrument failures which can be expected. The experience is 
drawn tram the operating reForts and records of the Continuous 
Air Monitoring Project (CAMP). Failure of the instrument 
system can come about tor many reasons, and is defined by the 
loss ot anticipated valid data output. Three major causes for 
loss of data are instrument failure, personnel failure, and supply 
support tailure. It is concluded that successful network 
operation of continuous air monitoring equipment demands careful 
design of support functions and personnel selection. A 
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continual reanalysis of operating efficiency and upgrading of 
personnel training is mandatory. (Authors' abstract, 
modified) 11# 

07Y38 

M. L. Kain, 
Nunn 

B. T. Commins, G. Dixon-Lewi.s, J. F. 

DETECTION AND DETERMINATION OF HIGHEF OXIDES OF NITROGEN. 
Brit. J. -~naesthesia (Altrinham), Vol. 39, 425-431, 1967. 
17 refs. 

Methods are described tor the determination of NO, N02 or 
(204 as contaminants of nitrous oxide. Most ot the 
discussion is related to nitrous oxide as an anesthetic, however, 
thP most sensitive methods which will detect less than 1 ppm are 
appropriate for studies ot air pollution. Saltzman developed 
a colorimetric method which uses the diazo reaction to determine 
N02. It has been adapted tor the measurement of NO. Nitrous 
acid is formed when N02 dissolves, diazotizing sulphanilic acid 
which then couples with alphanaphtyl ethylene diamine to give a 
magenta color. The calibration is made by addinq known amounts 
of sodium nitrite solution. Assuming that 1 mole of N02 
gives the same color as 0.72 moles of sodium nitrite, the 
concentration of N02 can be determined if the volume of the 
test gas is known. Although there is some doubt about 
calibration, thi.s test is the most reliable and sensitive one 
available at ptesent. Concentrations ot less than 1 ppm can be 
detected.## 

07':181 

Green, A. E. S., D. T. Williams, R. S. Sholtes, and J. Dowling, 
Jr. 

THE MIDDLE ULTRAVIOLET AND AIR POLLUTION. In: A. E. S. Green, ed., 
The Middle Ultraviolet: Its Science and Technology, New York, John 
Wiley & Sons, 1966, Chant. 8, p. 158-164. 32 refs. 

Currently in the air pollution tield a great effort is underway to 
find and develop more specific methods of measuring contaminants. 
It appears that ultraviolet spectroscopy would be an important tool 
in measuring these trace species. The important pollutants such as 
nitrogen dioxide, sulfur dioxide, and ozone all have strong 
absorption coefficients in the ultraviolet, as do many of the other 
lesser pollutants and the products ot the photochemical reactions 
which play such a large role in smog formation. Both chemical and 
spectroscopic methods have their advantages and disadvantages. 
Perhaps the greatest importance in uti~izing ultraviolet 
spectroscopy is that a program which complements the chemical 
program could be obtained. The two programs working together 
should indeed contribute significantly to th~ body of knowledge 
which is necessary to solve the air pollution problem. 
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08077 

Johnson, F. A. 

DETECTION OF LOW LEVELS OF TETFAFLUOROHYDRAZINE IN AIR. Rohm and 
Haas Co., Huntsville, Ala., Redstone Research Labs., Contract 
DAAHOI-67-C-065~, S-137, 1Yp., June 1967. 

DDC: AD 815940 

Tetrafluorohydrazine was converted to fluoride ion by nitrogen 
dioxide and water. The fluoride ion was detected continuously by a 
commercial fluoride ion electrode. A 30-mV change in electrode 
potential was obtained for one part per million ot N2PU in the air. 
Various tactors affecting sensitivity, stability, and speed of the 
detection system were considered. (Authorjs abstract) 

0807'1 

~eenan, Pobert G. 

CHE~ICAL ASPECTS O~ ENVIRONMENTAL HEALTH. Occupational Health 
Rev.Ottawa, 18 (1) :3-8, 1Q66. 3Y refs. 

Modern methods of physical and chemical analysis, as applied to 
biological materials, atmospheric samples containing gaseous or 
particulate contaminants, industrial process materials, 
intermediates, and finished products are discussed briefly. A 
discussion ot the uses to be made of such analytical data 
includes: (1) the "normal" concentrations o.t certain metallic 
elements in body tissues and fluides; (2) the need to comrare these 
concentrations with those developed analytically on sampl~s from 
exposed subject.3; (3) the comparison of atmospheric concentrations 
ot contaminating substances found in the working environment with 
the A.c.r;. I.H. Threshold Limit Values; (4) the analysis of 
industrial process materials, settled dusts, and finished products 
to help in assessinq the total exposure of the worker to chemical 
elements. (Authorj s abstract, modified) 

V. A. Shchirslrnya 

THE DETE~MINATION OF OZONE IN THE P3ESENCE OF RITROGEN DIOXIDE 
AND HYDROGEN P~ROXID~. In: Survey Of u.s.S.R. 
Literature on Air Pollution and Felated Occurational 
Diseases. Translated tro~ Russian by B.S. Levine. 
National Bureau of Standards, Washington, D. c., Inst. for 
Applied Tech., Vol. J, p. 20-23, May 1960. 

CFSTI: TT 60-21475 

In search ot a new method for the determination of 
ozone the following were investigated: chronic anhydride as 
an absorbent tor the tumes ot hydrogen pe~oxide and 
silicagel saturated with a 0.02 M solution ot potassium 
dichromate in concentrated sulturic acid as an absorbent for 
nitrogen dioxide. In the determination of ozone in the 
presence ot H202 chromic anhydride can be used as an absoroent 
for the hydrogen peroxide vapor in 0.005-1.1 rng/1 concentrations. 
FinPly granulated silicagel saturated with a 0.02 M solution 
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of potassium dichromate in concentrated sulturic acid 
retained nitrogen dioxide present in the air in 0.001 - 0.02 
mg/1 concentrations. It can be used in the determination of 
ozone in the air in the presence ot nitrogen dioxide.4~ 

08142 

l1okhov, L. A. and v. s. Khalturin 

A RAPID METHOD FO~ THE DETERMINATION OF NITROGEN OXIDES IN THE 
AIR. Tn: Survey of u.s.s.R. Literature on Air 
Pollution and Related Occupational Diseases. Translated from 
Russian by B. S. Levine. National Bureau of standards,
Washinqton, D. C., Inst. for Applied Tech., Vol. 3, 
p. 54-56, May 1960. 4 refs. 

CFSTI: TT 60-21475 

For rapid determination of nitrogen oxides in the air, the 
indicator tube met~od is used containing silicagel, treated with 
benzidine-hydrochloride, 8-naphthol, NiC12, and dried. In the 
presence of nitrogen oxides its color changes from the initial 
white to a stable red, the intensity ot which is proportional to 
the concentration of nitrogen oxides in the air. The color 
developed in the tube is compared with a standard scale. 
Average sensitivity of the indicator equals 0.0005 mg/l•and the 
precision is plus or minus 3.53.#~ 

08179 

Mokhov. L. A., Y. F. Udalov. and v. s. Khalturin 

RAPID DETER~INITION OF NITROGEN OXIDES IN THE AIR OF INDUSTRIAL 
PREMISES BY SPECIAL TUBULAR I3DICATORS. Zh. Prikl. Khim., 
32(2) :4~2-4~J, 1959. 9 refs. Translated from Russian by 
B. s. Levine, U. S. S. R. Literature on Air Pollution and 
Related Occupational Diseases, Vol. 4, p. ~6-5'~, Aug. 1960. 

CFSTI: TT 60-21913 

In this pr'ocedure H-acid, n-aminobenzoic acid, and nickel 
chloride are absorbed upon silicagel. The gel indicator thus 
obtained gradually changes its initial color from light pink to a 
brown-red in the presence ot nitrogen oxides. As a result of the 
reaction between the oxides of nitrogen and the n-aminobenzoic acid 
, diazonium salt is formed. The diazonium sale then combines with 
the H-acid, which is the nitrogenous component in this reaction, 
while the nickel chloride acts as the catalytic agent to form the 
dyestuff. In making nitrogen oxide determination in the air, both 
ends of the prepared indicator tube are opened, and loo ml of the 
air to be tested is aspirated through the tube from the wide end in 
the direction of the cone-shaped end; the coloring of the indicator 
is compared with that of a standard scale, and the amount of 
nitrogen oxides expressed in mg/1. The sensitivity of the 
proposeQ tubular indicators was determined by checking against the 
stapdard Griss-Illosvay method and was found to be 0.0005 mg/1.## 
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Ol:l2 '>6 

Buck, Manfred and Heinrich Stratmann 

THE JOINT AND SEPARATE DETERMINATION OF NITROGEN MONOXIDE AND 
NITliOGEN DIOXIDE IN Tf'E ATMOSPHEPl'. Staub (EnglisL translation), 
27(6):11-15, June 1%7. 10 refs. 

CI'S'II: 'IT f-7-5140!-J/6 (HC $2.00) 

In the use ot the Saltzman reagent for the determination of 
nitrogen dioxide in the atmosphere, 1 mo1 N02 is equivalent to 1 
mo1 N02 from sodiu~ nitrate. It has been shown that this ratio 
factor depends on N02 concentration; for 6 g N02/N cu m it is about 
0.62 and with increasing N02 concentration it approximates the 
value of 1. Operatino conditions are proposed for combined and 
separate determination of NO and N02, under which no N02 losses 
occur as a result of absorption of the required NO oxidation. 

OHU1H 

~oroan, Georoe B. 

A~ SVALUA1ION OE AN AUTOMATED LABORATORY PROGRA~ FOP AIR 
POLLUTION ANALYSIS. Preprint, Public Health Service, 
Cincinnati, Ohio, National Center tor Air Pollution 
Control, ( (13)) p., 1<Jo7. 2 refs. (Presented at the 
Technicon Symposium on Automation in Analytical Chemistry, 
NPW Yori<, N. Y., Oct. J, 19o7.) 

Jn order to increase analytical o~tput and etticiency, the 
Laboratory Services Section, Air Quality and Emission Data 
Program, has automated most of the wet chemical analytical 
procedures. Adoption ot these automated systems has resulted in 
increased precision and accuracy, as well as a fivefold increase 
in proauction. A cost analysis is presented for several of the 
more comma& analyses routinely encountered in the air pollution 
lahoratory. Also discussed in the paper is a method that this 
laboratory uses tor the determination ot precision and accuracy for 
the Techn1con Autoanalyzer, which shoul6 be equally adaptable to 
othFr automated analytical instruments. Automated chemical 
methols are routinely run in this laboratory for pollutants such 
as ammonia (ammonium), sulfate, nitrate, nitrite, nitroqen dioxide, 
sultur dioxide, aldehydes, and total oxidant.## -

()883K 

Hoover, Gary M., Charles E. Hathaway, and Dudley Williams 

JNFPA~~D ABSORPTION BY OV~RLAPP!NG BAEDS o~ AIMOSPHEqrc GASES. 
Appl. Opt., 6 (J) :481-487, March 1'!67. 9 refs. 

The spectral transmission ot carbon monoxide, nitrous oxide, and 
mixtures ot the two has been studied in the 2200 per cm region, 
where overlapping absorption bands occur. With spectral slit 
widths sufticiently large to include several absorption lines, it 
was tound that the observed spectral transmittance o~ a mixture is 
equal to the Froduct ot the transmittances of the components 
measured separately, provided that sufficient mitrogen is added to 
give the same total pressure for all samples. This result was 
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also obtained for overlapping bands of nitrous oxide and methane in 
the 1JOO per cm region. The present worK confirms earlier studies 
of overlapping bands of C02 and water vapor. An investigation 
of the possible breaKdown of the multiplicative property of 
transmission for narrow spectral slit widths was inconclusive. 
(Authors• abstract, modified)## 

0885'~ 

Nash, T. 

CCLOROMETRIC DETERMINATION OF OZONE BY 
DtACETYL-DIHYDRO-LUTIDINE. Atmos. Environ., 1 (6) :679-687, 
Nov. 1967. 12 refs. 

Diacetyl-dihydro-lutidine (DDL) has the highest affinity for 
ozone of a variety of reagents tested. On an arbitrary but 
practical scale, it is ten times better than thio compounds and 
500 times better than iodide. DDL is easy to prepare and simple 
to use; if air is bubbled through a dilute aqueous solution, the 
amount ot ozone present can be estimated by measuring the loss in 
optical density at 4120 A. With this loss a new strong band 
appears at 3070 A but the compound responsible has not been 
identified: it is not diacetyl-lutidine, the usual oxidation 
product of DDL. The molecular yield is not significantly 
different from that obtained using neutral buffered iodide, one 
of the recognized standards for ozone. There is little 
interference from peroxides, nitrogen dioxide or sulphur dioxide 
in the concentrations normally found in polluted air. (Author's 
abstract) #11 

09111 

Chapman, Robert L. 

THE ~OLE OF OPTICS IN AIR POLLUTION MONITORING. 
1(3):1~-18, 1967. 

Opt. Spectra, 

Optical instrumentation and analysis techniques commonly used in 
air pollution monitoring are described. Beginning with a 
detinitive description of major air pollutants and their causes, 
the article traces the development and use of optical instruments 
tor this purpose from the "beginning" more than two decades ago to 
present. Comprehensive descriptions of instruments and techniques 
currently in use and a brief discussion of developments that would 
still further enhance the value of optical instrumentation in this 
application are presented.## 

09234 

Martinelli, Giorgio 

THE CONTINUOUS CONTROL OF AIR POLLUTIO~ WITH 
INDUSTRIAL ANALYSERS. ((Il controllo continua dell inguinamento 
atmosterico con analizzatori industriqli.)) Text in Italian. 
Termotecnia (Milan), 21 (10) :558-565, Oct. 1967. 

For protection against air pollution from i~creased vehicular 
traffic, urbanization, and industry, Italy established a law on air 
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pollution control in Augast 1~66. Some provisions of the law are 
cited. A monitorir,g system for continuous measurements of air 
samples involves wind direction, registration of concentrations, 
determination of pollutants, and the emitter. 9etter results could 
be obtained trom a network ot monitoring stations at various 
cities, and a plan is proposed for their establishment and 
operation, whe~e continuous measurement would also be made of air 
temperature ar,d humidity, concentrations of 502, fi2S, ll02, C02,CO, 
and hydrocarb0ns. Photographs showing equipment and apparatus for 
the stations are reporduced. A schematic diagram depicts the 
picotlux apparatus tor S02 measurements; an electrical cell for 
measurinq H2S is also sho•n. The URAS intrared analyzer is used to 
measure C02. Analyses for co, hydrocarbons and dust are discussed, 
alonq with the equipment tor air polluticn monitoring in Frankfurt, 
Germany. 

09JJJ 

Lial >1
• 'lre;;er, (ed.) 

AKALYTICAL CFOCEDUPES FOR THE ENVIRONNENTAL HEALTH 
L.A30'lATO'lY. Sanriia Core., P.ltuquergue, N. Mex., 
Industrial Hygiene Lab., SC-M-JOU4, 147 p., Feb. 
1 ':168. 13 re"s. 

This is 3 manual compiled of thirty-nine analytical procedures 
used by an industrial hygiene laboratory. The procedures for 
the tollowino substances in air are included: The Determinaton 
of Acetone, Acid and hlKali Contaminants; Eenzene, 
Toluene, and Other Aroma~ics; Beryllium (S~ectrographic 

Methorl.); Beryllium (C'.orin Method); Cadmium; Chromic Acid, 
Chromates, ar,n Dichromates; Formaldehyde; Lead; MethaDol; 
Nitrogen Dioxirie; ril Mist; Ozone (ColorimEtric Method); 
Ozore ('2'itration 1-\ethod; Phosqene; Silica (Colorimetric 
Methorl); Sulfur Dioxide; ThalliuPl; and Zinc.## 

O':!J6<J 

Wilson, fl. N. and G. M. Dutf 

JNDUSTPIAL GJS ANALYSIS: A LITERATURE REVIEW. 
9~(1101) ·7LJ-75H, r1ec. 1967. 712 refs. 

Analyst, 

Analytical ITethods are reviewed for: permanent ann. inorganic 
gases; analysis oi lisuetied or pure gases; fuel qases; flue gases; 
motor exhaust gases; analysis ot micro samples; and atmospheric 
pollutants. The years from 19SH to about mid-1966 were covered. 
In no branch of analysis is the swing towards physical methods 
more mar~ed than in gas analysis. There have been no important 
developments of the convectional methods during the last ten years; 
the chief advances have been the application of qalvanic methods to 
"trace" or certain qcises, ard gas chromatography~ The rapid 
spread of the electrogalvanjc methods for the "on-stream" 
determination ot traces is also most sig&iticant. The other most 
noticeable lecture is the vast and increasing attention being paid 
to atmospheric pollutants ot all kinds, particularly sulphur 
dioxide, sulp.huric acid and hydrocarbons.## 
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0951'> 

California State Dept. ot Public Health, Berkeley, Air and 
Industrial Hyaiene Lab. 

A GUIDE TO OPERATION OF ATMOSPHERIC ANALYZERS. 
14p., May 1966. 

SDPH-2-40, 

Methods for both manual and continuous automatic sampling and 
analysis of the common air pollutants are described. Experiments 
are described for the measurement of sulfur dioxide using the 
West method. Total oxidant content of the atmosphere is 
analyzed using the Neutral Buffered Potassium Iodide Method, 
Cl through CS atmospheric hydrocarbons are monitored and 
analyzed. Guides to the operaticn of atmospheric analyzers are 
revie1"ed. ll# 

09721 

Hotmeister, H. K., H. Hummel, and R. Kohlaas 

CONTINUOUS DETERMINATION OF N02 AND (NO + N02) CONC":NTRATION IN 
CHEMICAL PLANTS. ((Kontinuierliche Bestimmung der Konzectra
tion von N02 und (NO F, N02) in ~hemischen Produktionsanla
German. Chem. Ingr.-Tech. (Weinheim), 
(1/2) :61-64, Jan. 1%8. 4 refs. 

An a2paratus is described for the continuous determination of N02, 
or NO + N02, in the gas stream of chemical production facilities. 
A photo~eter suitable tor plant Oferations is used for the direct 
measurement of N02 levels. NO is oxidized to N02 (using IL03 at 
110 deg. C.) and the concentration of total N02 is then determined. 
A dilution process was developed in order to avoid the 
extraordinary difficulties involved in the determination of degree
ot-oxidation at high levels of nitrogen oxides. The apparatus, 
which is described and illustrated by graphs, diagrams, and one 
photograph, was tested in a nitric acid absorption plant. 

09770 

Townsend, c. R., G. A. Giarrusso, and H. P. Silverman 

THIN FILM PERSONAL DOSTIME1ERS FOR DETECTING TOXIC PROPELLANTS. 
Magna Corp., Redonodo Beach, Calif., Research and Develop-
ment Div., Contract AF-33(615)-1751, Proj. 6302, Task 630203, 
AMRL-TR-66-231, 59p., Feb. 1967. 1 ref. 
1967. 1 ref. CFSTI, DDC: AD 652849 

CFSTI, DDC: AD 652849 

The subject of this report is the development of a portable system 
for the detection of low concentrations of nitrogen tetroxide 
(N2) 4), fluorine (F2), and unsymmetrical dimethylhydrazine (UDMH) 
in air. The detection system is based upon the change of electrical 
resistivity of thin metal films when exposed to these gases. 
Silver metal tilms coated with appropriate salts proved to be 
applicable to the detection of all three gases; howev~r, the 
tollowing sensitized metal films were found to be 02timum: for 
N204, silver; for F2, copper; and for UDMH, ·gold. Hsing the best 
tilm and salt combinations found to date, N204 could be monitored 
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over the ranqe of U.1 to 50 ppm, F2 over the range 1.0 to 50 ppm, 
and UDMH over the range 10 to 100 ppm, with a standard deviation of 
about 20 percent. The effects of temperature over the range 50 
deg. to '10 deg. c and ot humidity from 10 to 90 percent on the 
response characteristics ot the thin film sensors were found to be 
significant but within the tolerance limits. Means for reducing 
these eftects were sugqested which, if successful, would, in 
ef+ect, make this detection system practically independent of 
changes in the environment. A rortable breadboard readout 
instrument was designed and fabricated for use with the sensors to 
form an integrated detection system for personal protection. 
(Authors' abstract) 

OYYcY 

Chevalier:, C. E. 

A SPECT?OPP.O~OMETRIC DETECTOR FOR OXIDES OF NITROGEN. 
Pennsylvania State Univ., Universi~y Park, Dept. of 
Mechanical Engineering, Contract PHS-86-63-112, PSU-21, 
l~o., Aug. 1966. 4 refs. 

A "dry" rr.ett:od is described which was developed by Nicksic and 
Har~ins tor the measurement of the nitrogen oxide content of 
automobile engine exhaust gases. It involves vapor phase 
oxidation of nitric oxide, the main nitr:ogen oxide in the 
exhaust gases, to nitrogen dioxide and determination of the 
concentration of the latter by means of a spectrophotometer. 
Nitroaen dioxides absorbs light energy strongly in the region of 
Jiu to 500 ~illimicron while the other exhaust gas constituents 
do not. Satisfactory agreement between this method and wet 
methods, either the phenodisulfonic method or the widely used 
Gr:eiss-Saltzman method has been shown. The Nicksic-Harkins 
method had been modified by substituting a suitably filtered 
light system tor the monochromator source. The instrument 
described here, duplicates that modification but incorporates a 
tew additional refinements. The calibration procedure is 
described and detailed operating instructions are given. 
{Author's abstract, modified)## 

1 00 <}2 

Mirowska, Ewa 

~ETHODICAL SmUDIFS ON THE DETERMINATICN CF LOW CONCENTRATIONS OF 
NITROGEN OXIDFS IN THF ATMOSPHERIC AIR. {3adania metodyczne nad 
oznaczaniem niskich stezen tlenkow azotu w powietrzu atwosferycznym. 
Text in Polish. r-!ed. Pracy {Lodz), 17 (3) :218- 222, 1966. 3 refs. 

The Griess-Illosway method is most often usec to determine low 
concentrations of nitrogen oxides in the air and is known to detect 
microgrAm N02 in 16 rl. of solution. To determine values within the 
ranqP of the maximum permissible concentration (NDS) in working 
pl~ces set legally at 5 mg/cu m, a 0.2 1. air sample must be taken. 
In case ot low nitrogen oxide levels in the atmospheric air, taking 
1. ai~ sample will permit detection of 0.1 mg/cum, which is SO 
times lower than NDS. Therefore, this latter volume is more 
satisfactory for use in determining the presence of atmospheric 
nitroqen oxides. The precondition for observations within the 0.1 m 

cu ~ range is a series of absorftion tests of nitrogen oxides by an 
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aqueous solution of sodium hydroxide and another series involving th 
reaction of nitrites with the Griess- Illosway reagent. Color 
reaction is most efficient at pR 3. The error of the described 
method is plus or minus 95 for a sample containing 1-10 micrograms o 
nitrites. 

10242 

Dimi+riades, B. 

METEODS FOR DFTER~INING NITROGEN OXIDES IN AUTOMOTIVE EXHAUSTS. 
Bureau of Mines, Washington, D. c., RI 7133, 29pp., May 
1'!68. 10 refs. 

Five direct and indirect methods for determining nitrogen oxides 
in automotive exhausts have been evaluated from the standpoint of 
accuracy and applicability ir. current exhaust studies. These 
methods are: static oxidation in tank, Bureau of Mines method, 
Chevron Research method, phenoldisulfonic acid method, and direct 
measurement of NO. Results showed that methods requiring 
conversion ot nitric oxide to nitrogen dioxide as a part of the 
analytical procedure are subject to errors introduced by the 
instability of N02. The extent of some of these errors has 
been determined, and procedures have been developed to minimize 
undesirable influences. On the basis of the results obtained from 
this study, recommendations are made regarding procedures for batch 
type or continuous measurement of nitrogen oxides in exhaust 
streams. tH 

101189 

Bufalini, J • .:!. 

GAS PHASE TITRATION OF ATMOSPHERIC O~ONE. Preprint, Public 
Health Service, Cininnati, Ohio, National Center for Air 
Pollution Control (BJ p., April 1968. 9 refs. 

Ozone can be selectively removed from a gas stream containing a 
variety ot oxidants. Oxidant analysers can be made specific for 
ozone by incorporating a small gas reaction chamber on the 
instrument. Possible interferences from hydrogen peroxide, n-butyl 
hydroperoxide, peroxyacetyl nitrate, nitrogen dioxide, and peracetic 
acid are discussed. (Author's abstract) 

10518 

Engelhardt, Heinz 

A GAS ANALYSER FOR THE MEASUREMENT OF IMPURITIES IN AIR. Instr. 
Review, 15(194) :98-99, Feb. 1968 Translated from German, 
Electrotech. (B), No. 2, 1966. 

A gas analyzer has been introduced which measures air impurities 
such as so2, HC1, NH3, NO, N02, co, C12, and H2S. The instrument, 
called Picoflux, operates on an electtocunductivity principle. The 
various air contaminants are analyzed by using different electolyte 
solutions in the voltiac cell; it several gases are present, 
preliminary filtration is also employed. The instrument is suited 
for measuring low concentrations; O to 0.3 ppm S02; 0 to 0.5 ppm HC1 
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and Q to 1 ppm NH3. The range is adju~table by a factor of 2.5 or 5 
with the flick of a switch. An integrating recorder allows 10- or 3 
minute mean measurement readings. 

10672 

Hersch, Paul A. 

CONTROLLED PDDITION OF EXPERIMENTAL POLLU~ANTS TO AIR. Gould
National Batteries, Inc., Minneapolis, Minn., 24p., 1968. 21 refs. 
(Presented at the 61st Annual Meeting of the Air Pollution 
Control Association, St. Paul,Minn., June 1968, Paper 68-
1 SJ.) 

Experience with, and extensions cf less known techniques of 
providing an air stream with a steady and adjustable level of a 
gaseous impurity are described. Leaving aside those means that 
employ moving solid parts, the paper discusses devices using liquid 
pistons, mikro-tlow through channels, diffusion across channels and 
rarriers, stream SFlitters tor attenuation, anj methods based on 
evaporation, electrolysis, chemical conversion, and irradiation. 
(Author s abstract, moditied) 

1UYl'2T 

Spre~qer, Gerhard 

THE SPECTROGPPPHIC IDENTIFICATION OF NITRIC OXIDE OCCUPPING IN AN 
INTE~M2DIATE FAS~JON JN THE REACTION BETWEEN NITROGEN PENTOXIDE 
AND OZOEN. ((Die spektororaphische Identifizierung des in der 
Reaktion zwischen Stickstoffpentoxyd und Ozon intermediar 
auftrendtenden Stickoxydes.)) Translated from German. Z. 
Elecktrochem., 37 (fJ-Y) :674-678, 1'-lJ7. 

The reaction between nitric pentoxide and ozones was studied 
spectrographically at 20-40 degree C and N03 was identitied as 
an intermediate product. The chai~ reaction mechanism was 
formulated and the calculated rate constant was found in good 
agreement with that obtained from kinetic data.II 

11 '> 7 3 

Lahmann, Frdwl n 

STUDI~S ON AJr POLLUTANTS. !I. MEASU6EMENT TECPNIQUES AND· 
EVALUATION. ((Die Untersuchung von Luttverunreinigungen. 
German. Bundesgesundheitsbla.tt, (11): H1-167, May 26, 1967. 29 
German. Dundescres•n.dheitsblatt, (11) :161-168, May 26, 1968. 29 
refs. 

The second part ot a detailed review ot techniques for measuring 
the concentration o1 air pollutants deals with various parameters 
ot the sampling procedure which atfect the results of all 
analytical methods. These parameters include: the duration of 
the samoling period (or treguency of measurements), duration of 
the study, season and time of day when the samples are taken, 
frequency ot discontinuous saQpling, air density at the measuring 
sites, height of the samplina ~ites above the earth, and 
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distribution of the sampling sites. The effects of some of these 
parameters on determinations of atmospheric 502 and CO are 
shown by way of illustration. Sampling programs used in the 
Gerraan Federal Republic, Great Britain, and the USA 
(National Air Sampling Network and Continuous Air 
Monitoring Program) are described briefly. Finally, some of the 
problems arising in the evaluaticn of experimental air pollution 
data are pointed out (such as the skewed rather than Gaussian 
distribution of results).## 

11':>74 

Lahmann, Erdwin 

STUDIES ON UP POI LUTANTS. I. ANl\LYTICAL METHODS. ((Die 
Untersuchung von Luttverur.reini gungen. I. Analysenmethoden.)) 
Text in German. Bundesgesundheitsclatt, (10) :145-150,_ May 
12, 1967. 71 refs. 

This detailed review of the apparatus and techniques used tor air 
pollution measurements deals with both sampling and analytical 
methods. A distinction is made between empirical or discontinuous 
and continuous methods of sampling and it is pointed out that only 
the latter. can yield readily interpretable results. In connection 
with gas sa~pling techniques, the value of an impinger for 
increasing the rate of dissolution of gaseous pollutants is 
discussed. Methods are then described tor the quantitative 
determination of S02, 503, N02, NO, CO, P.2S, HF, 
and NH3, and brief mention is made of the techniques of gas 
chromatograpPy and flame ionization detection for traces of 
organic compounds. The two principal techniques for estimating 
the total particulate content of the air are dust-fall and 
dust-concentration determinations. The latter which depends on 
photoelectric measurement of the particle density after filtration 
is more ditticult to perform, but more interesting from the health 
point ot view.## 

12004 

Neerman, J. c. 

CONTINUOUS MASS SPECTPOMETRIC ANALYSIS OF AUTOMOTIVE EXHAUST 
FOR NITRIC OXIDE. In: Report on CRC Symposium on 
Exhaust Gas Analysis. Coordinating Research council, Inc., 
New York, N. Y., Group on Composition of Exhaust Gases, 
CRC-RN-404, pp. 61-64, Sept. 21-22, 1965. 

A small, portcble mass spectrometer to monitor nitric oxide 
cnncentration in automotive exhaust is described. The combined 
response time of the instrument and sampling train is 3 seconds, 
which satisractorily follows the California ~otor Vehicle 
Pollution Control Board test cycle. The instrument gives 
rapid response. Interterence by compounds which have the same 
mass as NO, such as a co isotope, formaldehyde, ethane, and a 
nitrogen isotope, is discussed.## 
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1200Y 

Shively, J. B. 

GRAR SAMPLING TECHPIQUES. In: Report on CRC Symposium on Exhaust 
Gas Analysis. Coordinating Research Council, Inc., New York, N. Y. 
CRC-RN-404, pp. 105-107, Sept. 21-22, 1965. 

Grab sampling, which is batch sampling in flasks and syringes, 
serves a useful purpose in limited applications. Grab sampling 
techniques are useful; if the equipment needed for other methods 
is not available, and ior proving out the other sampling systems. 
The develop~ent of grab samplina techniques is discussed. The 
procedures used are described, and precautions to be observed are 
out lined. 

1257Y 

Bovee, H. H. and ?. A. Breysse 

STUDY OF AIR QUALlTY AND CONTA!'IINANT ANALYSIS FOR WOPK UNDER 
CO!'IFRESSED Alf<. Am. Ind. Hyg. Assoc. J., 
L4(5) :432-438, Sept.-Oct. 1968. 6 refs. 

The 1uality of air in a tunnel being constructed under pressures 
varying from 0 to 30 psig was monitored for a period of 24 
months. Except for an electrical fire and an oxygen deficiency 
incident, the tunneling was completed without hazardous levels of 
air contaminants being encountered. The compressor facilities and 
sampling and dnalytical procedures are described. (Authors' 
abstract) #l' 

13031 

Bailey, Robert L. 

CONTROL ATMOSPHERE FOR GAS SAMPLING APPARATUS. (National 
Distillers and Chemical corp. Nev York, N. Y .) U. s. Pat. 
3,449, 958. 4p., June 17, 1969. 2 refs. (Appl. Apr. 25, 1966, 
3 claims) . 

A basic atmospheric sampler comprises an apparatus having an 
inlet through which atmosphere is withdrawn from a container, the 
inlet of the sampler being movable between a first position at 
which the atmosphere is removed from the container and a second 
position where the inlet of the sampler is clear of atmosphere 
from within the container. The sampler can include any type of 
detection cell or device for monitoring the quality or nature 
of the atmosphere sample. The present invention adds to this 
basic combination a source of control atmosphere and a device to 
insure that the control atmosphere is directed to the inlet of the 
sampler when the sample inlet is in its second position, clear of 
atmosphere within the container. The use of the control 
atmosphere provides a known atmospheric reference for balancing 
and otherwise calibrating the detection cell and associated 
equipment. It also assists in purging the sampler and 
associated atmosphere testing devices between successive tests, 
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so that the devices can be recycled and used effectively to test 
the atmosphere from within successive containers. 

1JO70 

Himi, Yasuji and Fumio Muramatsu 

SAMPLING ME~HOD FOP DETERMINATION OT NITROGEN OXIDES IN FLUE GAS. 
(Endo-haigasu chu no chisso-sankabutsu bunseki-yo shiryo-gasu 
saisyu-ho no kento). Text in Japanese. Bunseki Kagaku (Japan 
Analyst, Tokyo), 18(6):710-716, 1969. 6 refs. 

The concentrations ot nitrogen oxides in exhaust gas emitted from 
oil-tired boilers were measured by using three kinds of gas 
sampling apparatus, and the sampling method for their 
determination in flue gas was examined. The values of nitrogen 
oxides by the gas sampling apparatus prescribed in JIS K 0104 
agreed well with those by direct gas sampling through capillary 
tube and by a bottle containing 223 sodium chloride solution as 
the trapping liquid. The concentration of nitrogen oxides was 
invariable at any sampling point in the same section of flue. 
The bubbler containing 0.1 N sodium hydroxide solution used for 
the determination of nitrogen dioxide in flue gas had high 
absorbing etficiency for carbon dioxide, and the volume of gas 
must be corrected for this influence by titration of carbonate 
ion in the absorbing solution after sampling. (Author abstract 
modified.) 

1 J0b7 

Gupta, s. K. and P. K. Bandyopadhyay 

NITPOUS GASES-A HAZARD IN MINES AND INDUSTRIES. J. Mines Metals 
Fuels, 17 (2) :~0-52, Feb. 1':!69. 8 refs. 

The highly toxic nature ot nitrogen oxides demands periodic 
checks on the gases in working places where they are likely to 
occur. Underground mines, defense installations, and many 
chemical factories and industrial shops are important sources of 
nitrous tumes. Oxides of nitrogen are produced in mines by shot 
firing and diesel engines. Incomplete detonation or burning of 
nitroglycerine explosives may produce N oxides in considerable 
quantities. Explosives with i~proper oxygen balance can produce 
these gases on detonation. The exhaust gases from diesel engines 
contain N02, N204, and NO in addition to co, S02, and SOJ. 
Concentrations of N oxides and co must be lower than 1000 and 
2000 ppm, respectively, in exhaust gas emissions for 
undPrground vehicles. Attention should be given to the acidic 
nature and solubility of N oxides in collecting gas samples. 
Samples collected in moist or soft glass bottles by air 
displacement are seldom representative. Two practical pieces of 
gas-sampling equipment are described. A widely used test to 
detect the presence of N oxides employs starch-iodide papers 
which turn blue on exposure to nitrous fumes. Sulfur oxides 
interfere with this test, as they too liberate iodine from 
potassium iodide. Three colorimetric methods of N oxide 
determination are reviewed. Recommended first aid measures for 
people suspected of inhaling nitrous fum~s are listed. 
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1 3422 

Lahmann, Erawin and Karl-Ernst Prescher 

HYDFOGfN SULFIDE DFTERfINATIOK IN AIR WITH AUTOMATIC SAMPLING. 
(Schwetelwassersto11-Bestimmung in Lutt mit automatischer 
Probenahme.) Text in German. Wasser Luft Betrieb, 12(9):529-
531, Sept. l'Jb8. '! refs. 

A simple procedure is described for H2S determination based on 
photometric m~asurement of methylene blue formed in the reaction 
of H2S with aimethyl-p-phenylenediamine in the presence of Fe(III) 
chloride. s~mples of atmospheric air are passed through an 
alkaline cadmium hydroxide susrension which blinds the H2S present 
as cadmium sulfide. Its usefulness for determination of the H2S 
content of cor.taminated air can be enhance1 by automatic sampling 
with the aid ot a commercially available control device with 12 
standard impingers. However, the follo•ing conditions must 
be met: (1) the cad!11ium hydroxide suspension in the impingers 
must be freshly prepared in order tc maintain its absorption 
capacity for at least 24 hrs; (2) the cadmium sultide suspension 
tormed upon sampling must remain stable for at least 24 hrs; and 
(J) the volume of the air sample must be measured with sufficient 
accuracy. Tests designed to tind out whether these requirements 
can be Qet qave positive results. In audition, tests to determine 
the cross-sensitivity ot the E2S determination to 502 and N02 
showed that it is not perceptibly affected by the presence of 
1 mq/cum of 502 or N02 in the air sample. However, in the presence 
ot these quantities ot S02 and N02, the ca5mium sulfide content 
ot the absorption suspensions was lo•ered by about 20%. This 
eftPct could be leiminated by adding 5 ml of a 1.2~ solution of 
ammonium amidosulfonate to 400 ml 0£ the alkaline cadmium hydroxide 
suspension. 

1JU9j 

R~kowski, Robert F. 

pvniUATION OF THE USE OP COMMERCIALLY AVAILABLE DP~ECTORS YOB 
HYD?AZTNE AND NITFOGEN DIOXIDR AS COLORIMETRIC DOSIMETERS. 
Aerospace ~edical Research, ~right-Patterson AF3, Ohio, Medical 
Div., ProJ. 630L, Tasl<: 6J0203, ,~MRL-TR-68-163, Sp., :'eb. 1969. 
4 refs. 

The color response of several commercially available detector 
papers tor hydrazine and nitrogen dioxide was determined in order 
to evaluate their usetulness as personal dosimeters. The Bug-it 
H25b Hydrazine DetEctor gave satistactory results in the 
conn~ntration-time (CT) ranqe ot toxicological interest. 
Ap?ropriate color standaris should be prepared and a reusable 
holder tor the detector strips manutactured. The Sug-it H30A 
Nitroaen Dioxide Detector was satisfactory as a detectoc for low 
concentrations of nitroaen dioxide, but did not give colors which 
darkened enouah to permit a quantitative estimate of the CT product 
to which the strips were exposed. Melpar Nitrogen Dioxide Detector 
tapes were also satisfactory as a detector for low concentrations of 
nitrogen dioxide, but since the color aeveloped did not darken at 
all with ~ncreasino time, it was not possible to estimate the CT 
product ot an exposure ~ith this detector. Tables show the response 
ot the thr~e detector papers. (~uthoc 1 s aGstract modified) 
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13932 

Bethell, K. D., J. T. sr.aw, aPd A. c. Thomas 

AN IMPJOVED FORM OF SOLID OXICISER FOR THE CONVERSION OF NITRIC 
OXIDE TO NITROGEN DIOXIDR IN A FLOW SYSTEM. Chem. Ind. (London), 
no. J: ':11, ,Jan. 20, 1':168. 2 refs. 

The oxidizer for accurate NO measurement is prepared by immersing 
a quantity at glass wool in a bath containing 15 g of K2Cr207 and 
1~ g of 983 B2SOU made up to 100 ml with distilled H20. After 
soaking, the glass wool is removed and excess solution is allowed 
to drain oft. The impregnated glass wool is dried in an air oven 
at 65 C until the color has changed from orange to dark red. 
Eighteen hours suffices tor a 30 g sample. After drying, the 
material is placed in a constant temperature box in a water bath 
at 25 C tor a half hour. Tests with NO concentration~ up to 100 
ppm and flow rates of 140 ml/min showed conversions to the 
dioxide in excess of 973 for at least 90 min, and above 953 for 
3 hrs. 

13989 

Oblaender, K. and D. Kraeft 

DETOXICATION OF AUTOMOTIVE EXHAUST GASES MEASURING METHODS AND 
TEST CYCLES. (Abgasreinigung an Kraftfahrzeugen -
Messverfghren und Testzyklen). Text in German. ATZ 
(l\utomobiltechnische 'Zeitschrift) (Stuttgart), 71 (4) :117-124, 
1Y69. 24 refs. 

Detoxification of automotive exhaust gases raises not only motor 
engineering problems but also measurement engineering problems. 
The various methods for measurement of CO based on heat 
conductivity, on heat evolution and an infrared absorption are 
discussed and compared. The disadvantages of hyarocarbon 
measurements in the hexane range and of the flame ionization 
method are pointed nut. Also discussed are the measurement of 
nitric oxide and the existing and planned multi-stage test 
cycles. A brief discussion or the possibilities of lowering the 
exhaust gas emission by motor modifications, the effects of 
traffic, and the fuel composition is included. 

14076 

Breuer, Wolfram 

NEW METHODS CF CONTINUOUS TRACE ~NALYSIS. (Neue Verfahren zur 
kontinuierlichen Spurenanalyse). Text in German. Arch. Tech. 
Messen, no. 396, p. 7-12, Jan. 1Y69. 2 refs. 

A detailed description is given of two electrolytic continuous 
recording devices for measurement of small traces of gases 
present, for example, in atmospheric air. An earlier version 
with a liquid electrolyte was based on Nernst•s concept of 
a concentration chain. The new version uses an organi~ substance 
as an electrolyte which has a high dielectri~ constant, a low 
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electric resistivity, a low vapor pressure, is but slightly 
hyqroscooic, and possesses a high melting point. This 
electrolyte is solid and is part cf a monolithic, small and 
rugged unit. The accuracies ot measurements made by these 
devices vary between dilutions of 10 to the minus 9th power 
and 0.000001, dependinq on the kind of gas. At present, the 
following gases can be determined with these accuracies: 
OL', OJ, Cl2, N02, N02 plus NO, H2S, HCN, and COC12. 

14213 

Haentzsch, Siegtried, Frank Nietruch and Karl-Ernst Prescher 

CONTTNUOUS DETERMINATION OF NITROGEN DIOXIDE IN TH~ AIR WITH AN 
AUTOANALYZEP. (Kontinuierliche Bestimmung von Stickstoffdioxid 
in Luft mit dern Autoanalyzer). Text in German. Mik:roc.him. Acta 
(Vienna). no. 3:550-556, 1969. 17 refs. 

For continuous nitrogen dioxide measurement in air, a Technicon 
autnnnalyzer was used. A sample gas flow was drawn in through 
a reaction zone where it was brought in contact with a Saltzman 
solution. Atter reaction with the nitrogen dioxide, the major 
part o~ the solution went to a colorimeter. The transparency of 
this solution was measured and recorded. The following reaction 
zones were used: a siphon, a vertical reaction tube of about 60 
cm lencth and 3.2 mm inner diameter, the gas sample and reagent 
passed in parallel tlow, as well as in counter flow, through the 
tute, a helical tube, and a micro trit tor continuous flow of the 
Saltzman solution. For calibration, a continuously produced 
~ixture ot N02 and air was used. In all types of reaction zones, 
reliable N02 measurements were obtainPd. The measured 
concentrntions were found to lie in the maximum allowable 
concentratioc ranoe (fresent long-term maximum allowable 
concentration egual 1 mg/cu m). With the 60 cm tube, it was 
fauna that neither the flow velocity nor the direction of the gas 
sample had any influence on the measured value. An adjustment 
time of 2 min was required tor N02 concentrations between 0.32 
and J.2 mg/cu m. In the 20 m tube, adjustment took about 60 min 
at concentrations between 0.11 and 1.10 mg N02/cu w. For the 
micro trit, a low-volume container must be used for the 
ad1ustment period to remain short. The detection thresholds were 
touDd to be 5 micrograms/cum for the 20 m helical tube and 0.15 
mg/cu m tor the 60 cm tube. The only disadvantage of the 
methoi is the complicated calibration process. 

1442Y 

Shaw, Manny 

ELrc~pocPrMICAL TPAN3DUCfQS FOR AIR POLLUTION MONITORING. 
Preprint, Am. Chem. Soc., Pittsl:'urgh, Pa., Div. Water, Air, 
W1ste Chem., 4p., 1969. (Presented at the Am. Chem. Soc., 158th 
Natl. fleet. r Div. Water, Air, Waste Chem., New Yorl<, 1969.) 

Flectrcchem1cal transducers that permit the monitorino of 502, 
NO, and N02 in the presence of hydrocarbons, co, co2. ozone, 
oxygen, nitrogen, ane water are described. By the proper 
selection ot electrolyte, membrane, sensing electrode catalyst, 
counterelectrode, or potentiostatic control, electrochemical 
sensors can be made selective to S02 in the presence of NOx and 
vir~ versa, as well as selective to N02 in the presence of 

238 NITROGEN OXIDES BIBLIOGRAPHY 



S02 or NO. Full-scale sensitivities ranqe from 0 to 2, or 0 to 
1000 or 5000 ppm. Minimum detectability-at present is 0.04 ppm. 
Response times cf 10 seconds to 903 of steady-state value have 
been obtained. Present sensors are compensated to permit operation 
with samples varying from 40-100 F. The technology of the 
electrochemical transducer is described. lt is a sealed 
unit, easily integrated as a comfonent part of the monitor, 
the rewaining components being electronic in nature. Operation 
of the monitor is simple, involving adjustment of only three 
control knobs. The use ot the electrochemical transducer-type 
of monitor tor the continuous analysis of nitrogen oxides in 
vehiclP exhaust emissions is briefly noted, as well as its 
possible application for monitoring S02 in certain industrial 
emissions. (Author 1.ntroducticn modified) 

14486 

Uhi, K. 

THB DETERMINATION OF ACIDIC GASES IN WORKING ENVIRONMENTS BY 
ALKALI FILTEP PAP~R. (Alkali roshi ho ni yoru sagyo kankyo chu 
sansei gas no sokutei). Text in Jafanese. Nippon Eiseigaku 
Zasshi (Japan J. Hyg.), 24 (1) :49, April 1969. 

The alkali tilter paper method for determining acid gases in 
working environments entails soaking filter paper in a 30~ 
potassium carbonate solution, drying the paper in air, and 
putting it in a vinyl holder having an exposure area of 64 sq cm. 
Absorbed gases are extracted with distilled water and determined 
qualitatively and quantitatively. The required exposure time is 
determined by the type of acid being measured, the production 
process, and the sensitivity of the determination method. 
Generally, 1 to 8 hrs are appropriate for acidic gases like 
S02, HCl, and N02, and 8 to 24 hrs for acid mists of sulfuric, 
phosphoric, and chromic acids. One hour is usually required 
tor S02 measurements by the para-rosaniline formaline method; 
the CL-Ba method requires 8 to 24 hrs. When the relationship 
between the amount of S02 adsorbed on the filter paper and the 
average gas concentration in the working environment is plotted, 
a curve is obtained. Thus, on a per day basis, the coefficient 
ot conversion depends on the amount adsorbed. However, the 
graph for an hour of exposure time is linear, suggesting that 
shorter exposure times would be convenient for the calculation. 

14502 

Her Majesty's Factory Inspectorate, Dept. of Employment and 
Productivity 

METHODS FOF !FE DETECTION OF TOXIC SUBSTANCES IN AIR. OZONE IN 
THE PRESENCE OF NITROUS FUMES. 
Office, Booklet 18, 1969, 10p. 

London, Her Majesty's Stationery 
4 refs. 

The occurrence, toxic effects, and detection of ozone are 
reported. Ozone is present in very small quantities in the 
atmosphere, and following and during ·electrical storms, it may 
reach sufficiently high concentrations to be recognizable by 
odor. !t is used for water sterilization, bleaching of oils, 
paper, and flour, and combating odors in p~ace of proper 
ventilation. Ozone is tormed industrially during high-tension, 
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non-sparking discharge in air er oxygen, during electrical 
etching of polyethylene film, and during electric arc welding 
using an inert aas cover. Toxic effects include headache or 
respiratory irritation at low concentrations, and pulmonary 
edema ard iPflammation ot the lung which are delayed and are 
tound at concentrations as low as 1 ppm. The method for 
detection ot ozone is based on the ability of cotton wool to 
remove ozone suantitatively from an atrnospheie without affecting 
its nitrogen dioxide content. The analysis of an atmosphere both 
with and without passage through a cotton wool plug will give 
a measure ot the ozone concentration present. A starch-iodine 
colorimetric procedure is employed tor quantitative estimation 
by comparison with glass color standards. 

Hersch, Paul A. 

GALVANIC AIF POLLUTION MONITO?ING, AIDED BY CA~ALYSIS. 
Franklin Inst. Fesearch Labs., Philadelphia, Pa., Materials 
Science and Engineering Dept. and Public Health Service, Durham, 
N. c., National Air Pollution Control Administration, Proc. 
First Natl. symp. on Heterogeneous Catalysis for Control of Air 
Pollution, Philadelphia, Pa., Nov. 196!3, p. 359-362. 3 refs. 

Several galvanic systems that can serve as simfle, sensitive, 
and selective analyzers tor continuous air pollution monitoring 
operations are briefly described. One such system involves 
combin]nq a partly gas-exposed cathode with a stagnant alkaline 
electrolyte and a base metal anode; in other systems, the 
electrolyte may in some cases be advantag~ously recirculated, 
using the samrle air stream tor lifting the liquid. Cells 
have been developed for monitoring carbon ooncxide, nitric 
oxide, ozone, and sulfur dioxide. Thus, all the major pollutants 
except hydrocar~ons can now be monitored by galvanic systems; 
sensors tor aldehydes and olef ins are likely to follow. The 
cells avoid pumping liquid reagents into the analyzer and 
disposing of spent reagent. They also avoid the temperature 
deoendence and inherent instability or membrane-covered 
'polarograpric• sensing devices. Without a membrane barrier, a 
maior portion and sowetimes all of the sampled, electromotively
active species rPaches the electrode. The importance of the 
relation between galvanic air pollution sensors and catalysis is 
discussed. The Pollutant may enter a catalytic reaction, 
depending on the electrode it contacts, or it may itself act 
as a catalyst. Catalysis is involved in calibration procedures 
and may help in making an analyzer more specific. Catalysts 
also have an important Place in precursor-reactors which convert 
an analvtically intractable constituent to one that is more 
readily amenable to determination. 

Shaw, Manny 

ELECTROCHEMICAL TRANSDUCERS FOR AIR POLLUTIO~ MONITOR. 
Franklin Inst. Pesearch Labs., Philadelphia, Pa., Materials 
Science and Fngineerinq Dept. and Public Health Service Durham, 
N. c., National Air Pollution Control Administration, Proc. 
First Natl. Symp. on Heteroa 0 neous Catalysis for Control of Air 
Pollution, Dr:'._ladelphia, Pa., Nov. 1CJotl, p. 401-410. 
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Pecent aeveloprnents at Whittaker Corp. £elating to the design 
and pertormance of electrochemical transducers for the 
continuous monitoring of pollutant gases are discussed. These 
are devices operating on the principle of electrooxidation or 
electroreftuction at adscrbed pollutant species at a sensing 
electrode, resulting in the generation of a current directly 
proportional to the partial pressure of the gas in the mixture 
under analvsis. such a transducer is a sealed, maintenance-free 
sensor, and is essentially an adjunct to the electronic packaging 
comprising the total monitor. A series ot didgrams is presented; 
these show (1) some typical half-cell reactions representing 
the electrooxidation of SO£ and NO; (2) a schematic diagram 
ot the sensor; (3) the u:athematical expression of the diffusion 
cur:rPnt generated in the c:eaction; (4) and (5) linear responses 
tor various concentrations of NO and S02; (6) a photograph of 
a vehicle emission monitor now on the market; and (7) a portion 
ot a typical 7-mode cycle vehicle emission test that demonstrates 
that the electrochemical transducer can taithfully re~roduce 
each peak and valley of nitrogen oxide concentration as it varies 
with the acceleration and deceleration mode. 

148 37 

Forwerg, Walter and Pans-Joachim Crecelius 

DETERMINATION OF NITPOUS OXIDE IN ATf.OSPHERIC AIR. Staub 
(English translation from Gerwan of: Staub, Reinhaltung Luft), 
£8 (1£): 16-19, Dec. 1968. 5 refs. 

The determination of nitrous oxide content in air was 
investigated. Determination is tacilitated when two separate 
gas tlows are studied, into one of which an oxidation agent 
is introduced to effect oxidation of NO to N02. The difference 
between the two resulting N02-concentrations gives the NO
concentration. The degree of oxidation is 97% in a 
concentration range between C.£ and 0.5 ppm NO. The moisture 
content ot the test gas was reduced by phosphoric acid, 
so that an oxidizing mass stability of several weeks was reached. 
Since the degree of oxidation depends on oxidant layer thickness 
and on rate o! flow, the retention time was measured in order 
to determine the optimum layer thickness and flow rate. The 
maximum allowable rP.tention time in the oxidant was 0.8-1.0 
seconds. No linear dependence in the range tram 5-50 l/hr 
could be established. The temperature range for favorable 
oxidation lies between 0-30 c. In the range between 0.2-0.5 ppm 
NO in air, no dependence at the degree of oxidation on 
concentration could be established. For a st2ady concentration 
of 0.1 opm N02 and about 0.1 ppm S02, no chapge in the deg~ee 
of oxidation could be detected in industrial air contaminat d 
with organic substances, ammonia and dust after 4 weeks and 
a through~ut of 50 cu m of air. The standard deviation of '.Je 
determination is about 5.5% rel., for l ~g NO/cum; the 
determination limit is 0.4 micrograms NO. 

~haw, John H., Dale Ford, Donald Snider, and Robert Mitchell 

RESEARCH DIRECT~D TOWARD DETER~INATION OF PADICACTIVE PROPERTIES 
AND COMPOSITION OF THE ATMOSPHERE. (Final· Report.). Ohio State 
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Univ. 
Proj. 
1%fJ. 

AD 

Research Foundation, Columbus, Contract 
7670-0J-01, Task 76700J, AFCRL-69-0062, 
1J refs. 

6HS097 

F19628-67-C0216, 
7 0 p. , Dec. 16, 

Proqres3 in the construction of a Fabry-Perot interferometer 
to use in increasing the resolving power of the 2.0 m Ebert-type 
spectrometer in the region of 4 to 6 microns is described, 
i~cluding the optical alignment procedures used and the control 
systPm design. A 21-m long, 76-cm diameter stainless steel 
multiple traversal absorption cell was constructed and its 
performance is described. Preliminary measurements of the 
abundance ot qround level CO in laboratory air were made by using 
the line Rot-the fundamental vibration band; they indicate 
that this method of air sampling is accurage, unambiguous, and 
rapid. Two related papers are included as appendices: one 
presents measurements of the strengths of the N20 bands near 4.5 
microns; the other discusses the infrared spectrum of ozone. 
IAuthor abstr3ct modified) 

1 'i 1 7 1 

Yamate, Noburu 

MANU~L ,ETHODS AND AqTOMATIC CONTINUOUS INSThUMENTS FOR 
MPASUREHENT OF GASFOUS AIP ,OLLU7ANTS. (Gasujo taiki osenshitsu 
no sokutei to sono sokuteikiki). Text in Japanese. Kogai to 
T2isaku (J. Pollution Control), 'i (10): 785-796, Oct. 1969. 36 
rPts. 

In order to prevent air pollution, measurement of pollutant 
concentrations ~ust be continuously performed. In this report, 
both continuous monitoring and manual analyses of typical air 
pollutants are reviewed. Numerous methods are tabulated and most 
ot them are explained, with particular attention to continuous 
mPthods and apparatus. Sulfides are measured manually by 
colorimetric analysis with rosaniline or barium molybdate, by the 
lead per oxide method, or by test paper methods. Sulfides are 
also measured continuously by means ot solution conductance 
(Thomas autometer) or by optical absorption with rosaniline or 
with iodine-starch. Carhon monoxide is measured man~ally with 
palladium sulfate and ammonium molybdate, by gas chromatography, 
or by thP hopcalite method. It is measured continuously by 
intrared or ultraviolet absorption ot reduced mercuric oxide. 
Nitrides are measured manually by the Saltzman or the Jacobs 
method, or with ortho-tolidine snltate. Hydrogen sulfide is 
measured manually by methylene blue and continnously by a 
colorimetric filter paper method. Hydrocarbons are measured 
manually by gas chromatography and continuously by tlawe 
ioni7ation detectors. Formaldehyde is measured manually by 
colorimPtric analysis with a chromotropic acid or with 
acetylacetone, or by the MBTH method. Ozone is measured manually 
by the phenolphthalein or the potassium iodide method and 
continuously by coulometric titration or by optical absorption 
w1tt potassium iodide •. Fluorides are measured manually by 
colorimetric analysi~ with thorium neothron (?) or lanthanum 
alizarin complex and continuously by tilter paper fluorescence. 
Actual Tokyo data on changes in thP concentrations of carbon 
monoxide, nitric oxide, and nitrogen dioxide are tabulated. 
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Purcell, R. F., R. R. Bennett, and J. T. Allen 

A TEST FOR STABILITY OF SOLVENTS TO ULTRAVIOLET RADIATION. Am. 
Chem. Soc., Div. Org. Coatings Plastics Chem., Preprints, 29 (2): 
441-444, 1969. (Presented at the Am. Chem. Soc., 158th Meeting, 
Few York, Sept. 1969.) 

A simple screening ~est was devised to determine the stability 
of solvent vapors to ultraviolet radiation in the presence of N02. 
Stability is measured by following the disappearance of the 
solvent as shown by gas chromatograms taken at various time 
intervals. Multiple runs were made on most of the solvents and 
excellent reproducibility was obtained. The test results 
indicated considerable variation in the stability of various 
solvents under these static conditions. The test is a simple and 
inexoensive method for measuring solvent stability to ultraviolet 
radiation. tf an equally simple test for eye irritants can be 
found utilizing irradiatea samples from this method, a useful test 
for screening smog-producing potential will be possible. 

1'JJ42 

Nucciotti, Francesco, Paolo Mandrioli, and Giovanni Sandri 

IMPFOVFMENTS IN SAMPLING TECHNIQUES AND IN THE METHODS FOR 
D~TERMINING ACID r.ASES IN THE ATMOSPHERE. (Miglioramenti 
tecnici nel campionamento e nella metodica per la 
det<>rminazione di gas acidi nell'atmosfera). Text in Italian. 
Riv. Ing., no. 5:353-356, May 1969. 11 refs. 

D<>terioration of pine forests near industrial complexes on the 
Tyrrhenian and Adriatic seacoasts of Italy led to systemntic 
investigation of air pollution. Chief offenders were found to 
be the sulfur and nitrogen oxides. To build a sampling network 
meant developing a practical method, easily reproducible and low 
in cost. The raethod of Syozo-Fukui, using a filter soaked in a 
concentrated K2C03 solution, seemed best. Analysis of the filter 
permits determination of SOJ, the oxides of nitrogen, and 
chlorides. Fesults were good when the relative humidity was 
below 703. The filter salt was highly deliquescent, and above 
703 humidity significant quantities of test substance escaped. 
Therefore, a framework equi_pped with an interchangeable 
condenser and sheltered by an acrylic plastic casing, the whole 
being enclosed in a meteorological shelter was provided to hold 
the filter. For transportation to the laboratory, the filter 
was sealed hermetically in polyethylene. The method of Fukui 
was used for nitrogen oxides, but for SO] that of Johnson-Nishita 
was preferred: reduction of all sulfur compounds to hydrogen 
sulfide, measured colorimetrically with methylene blue to 
a sensitivity of 0.2 ppm. A Schleiche~ 589 filter was used 
immersed in K2C03 solution and dessicated in a vacuull'. At the 
laboratory, nitrogen oxides, sulfur, H2S, and sulfides were 
determined spectrophotometrically. Agents used for determining 
nitrogen oxides were sulfanilamide, naphthylethylenediamine, 
hydrochloric acid, and a standard solution of N02. 
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Wtlson, K. W., G. J. Doyle, 9. I\.. Hansen, and R. D. Englert 

PH010CHCMTCAL REftCTIVITY OF TRICRLOROETHYLENE A~D OTHER 
SOLVF'NTS. Am. Chem. Soc. Div. Org. Coatings Plastics Chem. 
Preprints, 29 (2) :44')-44Y, 1Y69. 6 rets. (Presented at the 
1'>f-lth Meeting of the Am. Chern. Soc., Div. Organic Coatings and 
Plastics Chemistry, New Yori<, S<"pt. 1'16'-!.) 

A special smon chamber was built to study the slowly reacting 
solvents ~hich, in the presence ot nitrogen oxides, form smog 
much more slowly than do automobile exhausts. The chamber has 
oyrex panels with an access wall of cast aluminum. The aluminum 
wall incorporates eye ports for measurement of eye irritation, 
an access hole tor the optics of a miltiretlection infrared 
cell, and samfling ports through which gas is removed for wet 
chPmical analysis. An air purification system for the chamber 
removes contaminants by Cdtalytic combustion over platinum 
at 5-8 atm and 500 to 600 C and cools the purified air to below 
J27 C and about 1 atm. Performance ot the chamber was validated 
by charging it witr tf'St hvc1rocarbons, e.g., ethylene, cyclohexane, 
tricholoroethylene, xylenes, and parattins at 1, 4, or 8 ppm 
and nitr1c oxide at 0.25, 1, or 2 ppm. The photooxi~ation 
experiments show that the ratP of photochemical smog formation 
decreases as the hydrocarbon:nitric oxide ratio decreases 
and that eve irritation is caused primarily by formaldehyde. 
As judged by its rate of disappearance, trichloroethylene is 
less reactive than ethylene. Trends observed with changing 
coILcentrations of trichloro•"thylene also suggest that average 
atmospheric concentrations of tr1chloroethylene would produce 
no eye irritation or other measurable smog symptoms. 

1 :-1.1 P4 

Lang, Helen ;;. , W. E. 0' Neill, !:. A. Coulehan, and R. >:. Freedman 

CONTI~roos MrNITORING OF DIESEL FXHAUST GAS FOR CARBON DIOXIDE, 
CAQEON ~ONOXJDE, OXYG~N. MFT~~NE, AND NIIaOGEN OXIDES. aureau 
ot Mines, Washington, D. C., RI 721.11, 1 I.Ip., March 1969. <J refs. 

C'FSTI: PB 183386 

A monitoring systPm was applied tc provide rapid, continuohs 
analyses of diesel exhaust gas. Commercially available 
continuous enalyzers with strip chart readout were employed for 
nitric oxide, carbon dioxide, methane, carbon monoxide, and 
oxvgen. All five continuous analyzers performed satisfactorily 
during the preliminary testing and were used successfully during 
several actual diesel aoproval tests. The results were checked 
tv two independent an~lytical methods: gas volumetric and 
gas chromatographic analyses. It was shown that the use of 
nondispersive intrarej analyzers is a geuerdlly accepted 
technique tor on-stream analvsis of carbon dioxide, carbon 
monoxid<', and metha~e gases. Polarographic analyzers worked 
WPll tor on-stream analysis of oxygen. ~ass spectrometry was 
used to determine the nitric oxide content. Strip chart 
recorders provided permanent records or all concentration changes 
during the course ot the approval tests. It was believed that 
the use of analyzers would speed up the diesel appcoval testing 
procedure. 
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Nietruch, Frank and Karl-Ernst Prescher 

DILUTION SYSTFM FOP LOW CONCENT9ATIONS OF NIT~03EN DIOXIDE AND 
DETERMINATION OF THE SALTZMAN •ACTOR. (Dosierung kleiner 
Stickstoftdioxid-Mengen und Bestimmung des •saltzman-Faktors 1 ). 

Text in German. Z. Anal. Chem., vol. 244:294-302, 1969. 40 refs. 

A dynamic flow system is described by which dinitrogen tetroxide 
(N20L!) is diluted with air in two steps to obtain N02 
concentrations in the ppm range. Through therrnostatization of 
the first stage, the dissociation of the dinitroqen tetroxide 
could be taken into account during calculation of the N02 end 
concentration. With the N02/air mixture obtained by this method, 
the Saltzman photometric analysis of N02, which is based on the 
formation ot an intensely colored azo dye was tested. The 
results obtained with gaseous N02 and with eguivalent -amounts 
ot aqueous nitrite solution are compared. At a concentration 
of 1.S micrograms N02 per 2~ ml absorbing solution, the dye 
tormation by 1 mole N02 eguals that of 1 mole of nitrite 
('Saltzman-factor• 1. 0). It the concentration is 10 
micrograms/25 ml,. the intensity of the color effect due to 1 mole 
o~ N02 eguals 0.86 moles cf nitrite ('Saltzman-factor' 0.86). 
Only halt the expected color intensity was found when a N02/air 
mixture was used that had been prepared by a dynamic two-step 
dilution and oxidation of NO ('Saltzman-factor' 0.5). 

1 ')7 ~2 

Hatterer, Andre and Michel Forissier 

PSEUDOCr90MATOGRAPHIC MICROANALYSIS UTILIZING GAS-SOLID 
EQUILIRRIA. DETERMINATION OP N02, NGCl, Cl2, HCl, C02 AND H20. 
(Microanalyse pseudochromatographique utilisant les equilibres 
gaz-solide. Dosage de N02, NOCl, Cl2, HCl, C02, H20). Text 
in French. 7. Anal. Chem., vol. 247:266-271, Oct. 1969. 12 refs. 

G~s separation was ca~ried out in two stages, condensation and 
sublimation, in a small metal tube exposed to a temperature 
gradient from 77 to 300 K. A non-condensable gas such as helium, 
hydrogen or nitrogen was used as a carrier. In the first stage, 
the components ot the mixture were selectively solidified in the 
cooled tuve under partial pressure3 below those of the triple 
points. In the second stage, heating of the tube with an inverted 
temperaiure gradient caused sublimation and completes the 
separation. Catharoffieters or mass spectrometers were employed 
tor the detection and determination of the gases. Gases could 
be determined in the range of 0.000001 to 0.0001 mole/ml of gas. 
(Author abstract modified) 

Braman, Robert s. 

E~ISSION-TYPE DISCHARGE STUDY OF SOME AIR POLLUTANT COMPOUNDS. 
Preprint, American Chemical Society, Washington, D. C., Div. of 
Water and Waste Chemistry, 16p., 1'169. 3 refs. (Presented at 
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the American Chemical Society, 158th National Meeting, Division 
ot f1 n.ter, Air, Waste Chemistry, New York, Sept. 8-12, 1969.) 

The applicability ot a four-channel DC discharae system to gas 
chromatographic analysis of air pollutants was investigate4 in 
ln.boratory analyses of automobile exhaust and other gas mixtures. 
Arr pollutants studied included carbon monoxide, sulfur dioxide, 
nrtrogPn oxi~es, and carbonyl sulfide. Alkanes, alcohols, and 
oth0r compounds were also rnvestiaated for comparison purposes. 
The tour mn.Jor wavelengths observed were S1h5 C2; 4312 CH; 4216 
CN; and o~h2 H. The detector gave good response patterns suitable 
to= qualitative identification of gases and pollutants and was 
particularly useful in confirming the identity of air peaks, 
hydrogen, co, hydrocarbons, and C02. Limits of detection air in 
th0 ppm range. The li~its need improvement if sub-ppm 
concentrations are to be directly analyzed and detected in air. 
Data presented in the form of tables include wavelength and 
band/line spectra ot analyzed compounds, response data, and 
em~ssion ratios for a series of alcohols. 
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CONTROL METHODS 

OOOOJ 

H~APINGS - s 306. A Bill to Amend the Clean Air Act to 
?equire Standards for Controlling the Emission of Pollutants 
trorn Gasoline-Powerea or Diesel-Powered Vehicles, to 
Establish a Federal Air Pollution Control Laboratory and for 
Other Purposes. 89th Congress (1st Session) Senate 
Committee on Public Works. Special Subcommittee on Air and 
Water Pollution. April 9, 1965. 308 pp. 

This document contains Government reports, statements made by 
Government otficials and industrial representatives, and 
communications to Senator MusKie. The tollowing topics are 
discussed: (1) photoc1'emical sreog; (2) eftects of air 
pollution; (3) vehicle use trends; (4) recognition by state 
governments; (5) exhaust and crankcase emission contr:ol; (6) 
tuel evaporator loss control; (7) tuels; and (8) diesels. Also 
included are reports on causes and control of automotive emissions, 
by J.D. Caplan; and descriptions of visits to General 
Motors Research Laboratories, Ford Motor Co. Vehicle 
Emissions Testing Laboratory, American Motors Corp. 
(Air-guard systf>m tor exh"lust control), and to Chrysler Corp. 
Laboratories (Clean air package comronent~ .#I 

00057 

R.D. Kopa 

PNFO~ATIC FUEL ATOMIZATION AS APPLIED TO AUTO~OBILE AIR 
POLLUTION CONTROL. California Univ., Los Angeles, Dept. 
ot Engineering. (Rept. No. bJ-61.) Dec. 196J. 19p. 

C~STI, DDC: AD 60102~ 

The principle of pneumatic tuel atomization as applied to 
internal combustion engine carburetion was conceived durin9 
research activity concerned with exhaust gas recycling ana its 
effects on engine performance. The goal was to find a 
solution to thre engine "power surging" problem, a phenomenon 
resulting trom exhaust gas recycling as a method of nitrogen oxide 
control. The test results were obtained during the operation of 
an engine equipped alternatively with a factory standard 
carbure~or or with a fuel atomization device. The earlier 
developed exhaust gas recycling devices installed on engines 
equipped with standard carburetors were extensively road tested. 
~hey proved to operate trouble-free for test periods extended 
over 30,000 miles of driving. Nitrogen oxides reduction averaged 
803 and the specific fuel consumftion remained substantially 
unchanaed. The fuel atomization device eliminates the "power 
surging" noticeable with the earlier recycling device, and since it 
combines the exhaust gas recycling with fuel-air mixture 
homogeneation, an additional benefit, namely, substantial reduction 
ot unburned hydrocarbons and of carbon monoxide is obtainable. 
~ore research work, however, is needed in otder to gain a 
conclusive picture about the full potential of pneumatic fuel 
atomization as a method of automotive air pollution control.## 
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00087 

A.?. Bush, R. A. Glater, J. Dyer, G. Richards 

THE EFFECTS OF ENGINE EXHAUST ON THE ATMOSPHERE WHEN AUTOMOBILES 
ARE EQUIPPED WI?H AFTERBURNERS. California Univ., Los 
Anqeles, Dept. of Fnciineering. (Rept. No. 62-53.) Dec. 1962. 
Je PP· 

CFSTI, ::JDC: AD 297976 

In order to determine the probable composition of the atmosphere 
attrr automobile exhausts are controlled, tests were conducted 
using the air pollution ~est !acility on the campus at ULLA. 
Automotive vehicles were studied with and without afterburners 
usinci various concentrations ot auto exhaust during simulated 
driving cycles. The objective of the experimentation was to 
simulate ambient at~osphere and to trst this atmosphere for 
contamination by exposing known sensitized plants to it and 
testiua its ability to produce human eye irritation. Indications 
are that atypical plant damaqe rerorted 1s due to oxides of 
nitrogen: Fumiaations showed that, in all instances of 
elevated formaldehydP measurements, eye irritation resulted.## 

00097 

L. L. Winkstrorn K Nobe 

CATALYTIC DECO~POSITION OF NITROGEN DIOXIDE. California 
Univ., Los AngelPs, Dept. ct Engineering. (Report 63-19.) 
Apr. 1llbJ. 40 pp. 

CFSTT, DDC: AD 406!:lJ4 

RPactions ot the oxides ot nitrogen are ot considerable interest 
in current air pollution research. 1he investigation reported in 
this papeL is the study of the complete ~issociation of N02 in 
nitrogen and in air with CuO-Alumina (1: 1) and Ce02-Alumina 
(1:1) catalysts. The initial concentration of the N02 was 
varied within the range 120-2200 ppm. 1he reaction was studied in 
a steady-state isothermal flow reactor with the temperature varied 
in the rangP 304 520 C at gas space velocitiPS (STP) ranging 
from 1,400 to 11,200/hr. It was observed that the kinetic data 
were best represented by the rate expression, r=ap / (1 plus bp). 
At low temperatures anj high flow rates the rate reduced to a 
zero orde~ reaction. Below 480 C the CuO had a higher 
catalytic activity than the CeC2. Above 480 C, however, the 
CP02 had a hiaher activity. It was observed that there was 
considerable decomposition of N02 even in excess air with cuo 
catalysts. Since it had been reportd previously that cuo 
catalysts were quite satisgactory tor hydrocarbon oxidation, the 
results of this i~vestig~tion indic~te that both hydrocarhons and 
oxides ot ~itroqen may be simultaneously eliminatej to a 
consiaPrahle degree with CuO catalysts. (Author)#~ 

0 () 1 31 

~. F. Lund (<'d.) 

IN~USTRIAL AIP POLLUTION. 
1%'">. 

Factory 121, (10) 9ll-101, Oct. 
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A review ct industrial air pollution problems and their solution 
is present9d. The effectiveness of tederal, st~te and ,~~al 
efforts o~ tni-s-proorem, as well as the steps that industry has 
taken to control it, are discussed. Recomffiendations include: 
education at the public, a national flanning program supported by 
industry, federal and state governments, federal legislation, less 
costly and more eftective equipment for containing and preventing 
the nuisances.## 

00269 

v. H. Luther, K. lohner, H. Muller, and w. Zander 

POSSiaILITIES O? DECONTAMINA~ING EXHAUST GASES OF OTTO ENGINES. 
Moglichkeiten einer Entgiftung der Abgase von Ottomotoren. 
Erdoel Kahle (Hamburg) 18 (12): 964-972, Dec. 1965. Text in 
German. 

The composition of motor exhaust gases is discussed. 
Measuring methods and the possibility of decontamination before, 
in, and behind th~ combustion chamber are described in detail. 
Fundamental principles at the Cleaner Air Package, crankcase 
blowby control devices, after-burner with spark ignition, and the 
Man-Air-ox system are given. The state of the art of catalytic 
combustion is summarized and it is shown that the combination of 
other attar-burner systems with small catalyst units are worthy of 
further development.#~ 

00562 

E. Hunigen and w. Frietsch 

THE ?LIMINATION OF NOXIOUS SUPSTANCES FROM INTERNAL COMBUSTION 
ENGINES. Frobleme und Lcsungswege der Schadstoffbeseitigung 
bei Verbrennungsmotoren. Technik (Berlin), 21 (6) :377-383, June 
1%6. 

Control of air pollution from internal combustion engine is 
reviewed. A table is given of maximum fermissible concentrations 
ot various components of exhaust gases for both Germanies, the 
USSR, and USA. The review emphasizes methods of measurement 
ot various pollutants.## 

00~69 

D. J. Addicott and J. G. Mingle 

PARTIAL RECIRCULATION OF DIESEL ENGINE EXHAUST FOR REDUCTION OF 
OXIDES OF NITROGEN. Preprint. (Presented at Second Annual 
Meeting, Pacific Northwest International Section, Air 
Pollution Control Association, Portland, Oreg., Nov. 5-6, 
1 ')6 lj.) 

N oxides are formed in overlean regions during the 3eterogeneous 
combustion of the diesel engine. This paper describes a series of 
tests wherein up to 113 diesel engine exhaust gas was recirculated 
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into the intake manifold. N oxides concentration, smoke, power, 
exhaust temperature, and fuel-air ratio are shown as a function of 
the percent ot exhaust gas recirculated. The results of these 
tests show that the concentration of N oxides in the exhaust gas 
remained essentially constant, at 300 ppm, up to 83 of exhaust gas 
recirculation. The concentration then increased rapidly to 700 
porn at 113 ot exhaust gas recirculation. Increasing the percent 
ot exhaust recirculaton from zero to 113 caused the fuel-air 
ratio to increase from 0. 050 to 0. 065. As the percent of 
recirculated exhaust gas increased, so did the temperature of the 
recirculated portion ot the exhaust increase. This increase of 
temperature is postulated to have increased the peak cycle 
temperature within the combustion chamber and thus increased the 
N oxides emission. It is further postulated that no reduction 
in N oxides emission will be obtained tram recirculating exhaust 
qas unless the recirculated gas is cooled. The concentration ot 
N oxides in the exhaust gas was determined with a 
snectrophotometer constructed at Oregon State University. 
{/\uthors• abstr:act) ~# 

OUYSY 

B. Il. Sundar:esi'.n, 
P He>ndricksoI' 

c. I. Harding, F. P. May, and E. 

A ~RY P~OC2SS FOR cP.E RE~OVAL OF NITROGEN OXIDES FROM WASTE GAS 
ST~E~MS IN NI~RIC ACID MANUFACTURE. Preprint. (Presented at 
the ~Yth Annual Meeting, ~ir Pollution Control Association, 
San "'c1nc1~sco, Calif., June 20-2 :, 1966, Paper: 66-96.) 

Fxper:imental studies were conducted using a commercial zeolite 
to remove NOx from waste gas streams in a nitric acid plant. 
NOx retained in the bed was recovered as enriched NOx and 
R~03 qy regenerating the bed at elevated temreratures with hot 
air and/or steam. Test results indicate that such a system could 
be incoroorated in~o an existing nitric acid plant, thereby 
eliminatinq release of significant quantities of NOx into 
atmosphPrc>. The coI'clusions ctre enumerated below: (1) A 
p~ocess to remove NOx from the waste gas streams of nitric acid 
pla:1ts has bePn tound; (2) Con1;ilete NOx rerroval as proved by 
this s 0 stem will eliminate release oi NOx into the atmosphere; 
{ l) Cor:imercial zeolite used in this process can remove NOx 
alonq with mo:ct of the moisture presEnt in the tail g"ls; (4) NOx 
and H20 rPtained in the bed has been recovered as enriched NOx 
and f-lt-:0 l :or possible teed back into the process stre"lm; (5) It 
has been estimated that in a 300 ton acid plant by feeding back the 
r:ecovered NOx into the process str:eam, about 4 to 5 tons per day 
ot 60i µNOJ now being wasted could oe added to production; and 
(6) The increased productio~ should offset the additional 
inv0st~ent tor such a system, makin~ the process economically 
tPasible. {Autror: summar:y and conclusions) #11 

0161'! 

NITRIC ACID MAlWFilCTURE (INFOR!HTIVE R:::PT. NO. 5). 
Pollution Control Assoc. 14, (J) '!1-3, Mar:. 1964. 
ChPmical Industr:y Ccmmittee). 
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Nitric acid manutacture by the ammonia oxidation process and the 
concentration process are described. The control aspects are 
discussed.#1! 

0Hi45 

A. J. Haagen-~mit 

THE CONTROL OF AIR POLLUTION. 
1%4. 

Sci. Am. 210, (1) 25-31, Jan. 

Using the development of Los Angeles• control program as an 
example, smog, ausc, tumes, photochemical reactions, automotive 
ewissions, control methods, emissions standards, and control 
devices are reviewed.## 

01646 

B. Linsky 

NEW METHODS OF REDUCING INDUSTRIAL AIR POLLUTION. 
2, (5) 30-2, Oct. 1965. 

Bldg. Res. 

New air pollution control methods, costs of control equipment, 
directions ot current research, needs for additional research, and 
the need for collecting information are discussed.## 

01701 

fl. Por1:er 

THE ABATEM~NT OR PREVENTION OF AIR POLLUTION FROM MOTOR VEHICLES 
AND SULFUR-CONTINING FUELS. Preprint. (Presented to the Ad 
Hoc Meeting on Technical Means of Abatement and Prevention of 
Air Dollution, at the Organization for Economic Cooperation 
and Developl!lPnt, Paris, France, Dec. 13-14, 1965.) 

Progress in the United States in combatting two of the most 
ubiquitous sources of air pollution: emissions from motor 
vehicles, an~ ~ulfur compounds r~~ultiug froru otner kinds of 
tossil tuel combustion is reviewed. These are the two major 
sources tor which technical means for abatement and 
prevention--technical means, that is, which are also economically 
teasible--have not yet been developed to our complete 
satistaction.## 

01791 

G.A. Jutze R.J. Lewis 

A ~ETHOD FOP. CHECKING INSTRUMENT PERFORMANCE AT REMOTE 
SAMPLING SITES. J. Air Pollution Control Assoc. 15, (7). 
323-~. July 1965. 
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This paper describes a quality control technique used by the 
central headquarters operation of the continuous Air 
Monitoring Program in an eftort to insure valid data 
production from instruments located at rernote sampling stations. 
The procedure consists of preparation of u. 10 to 2.00 ppm 
mixtures of S02 or N02 in duplicate fiylar bags, each 
encased in a corruq a ted pa per box. These m ix-t ures a re 
analyzed during make-up to insure duplication. One box is 
shipped to the fjeld station where it is analyzed on-site. The 
control mixture is analyzed in the central lab at the same time. 
Correlation between measurements indicates the usefulness of this 
dynamic calibration check. The techniques used are described and 
results of the progra[!l are presented. (Author abstract) #'I 

J.A. Bolt f". Boerma 

THE !NPLUENCE CF INLST AIR CONDITIONS ON CARBURETOR f"ETERING. 
Society ot Automotive Engineers, Inc., New York, 1966. 13 
pp. (Presented at the Congress ct the Society of Automotive 
Engineers, Detroit, Mich., Jan. 10-14, 1966, Paper 660119.) 

This paper rrovides data concerning the enrichment of 
automotive carburetors with variation of inlet air pressure 
and te•perature. These chanqes occur with weather and the season, 
with altitude, and because cf underhood heating. The early 
opening of the conventional carburetor enrichment value at 
altitude can add greatly to the "normal" carburetor enrichment. 
Means tor compensating the mixture ratio tor these changes in 
inlet air conditions are known, but will almost certainly add to 
the ccmplexity and cost ot the engine induction system. The cost 
ot improved devices must be compromised with the possible 
reduction in exhaust emissions and improvement in fuel economy. 
(Author abstract)## 

R.S. Feid, J.G. Mingle, W.H. Paul 

OXIDES O? ~I~ROGEN F?OM AIR ADD~D I~ EXHAUST POF~S. In: 
Vehicle Emissions, P~rt II, SAE Progress in Technology 
Series, Vol. 1l, Society of Auto~otive Engineers, enc., 
New York, 1966, p. 230-240. 6 refs. (Presented at the SAE 
Automotive Enginieering Congress, Detroit, Mich., Jan. 10-14, 
1966. Paper 66011!J) 

This pa~er presents the results of a study wade to examine 
quantita•ive],_y th 0 .oxides Qt JUJs_p_ge_n __ j_n_ the ex_h_aust._Qf an 
internal combustion engine installed in a passenger car. The 
ettects ot adding seconrary air in exhaust ports, with both a rich 
and lean carburetor, and for steady-state conditions, are reported. 
Experimental setup ~nd procedures are explained. (Authors• 
a!Jst~act) lilt 
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020 'Jl 

J. FE'ist. 

THE CATALYTIC REDUCTION OF NITROUS GASES DURING THE MANUFACTURE OF 
NITRIC ACID. Die Katalytische Peduktion Von Nitrosen 
Abga5en Sei Der Erzeugung Von Salpetersaure. Proc. 
(Part I) Intern. Clean Air Cong., London, 1966. (Paper 
VI/1'J). pp. 199-202. 

Discusses a :~talytic reduction process for reducing nitric oxide 
present in the waste gases from nitric acid tor manufacture to a 
concentratio11 or 1uv ppm. Flow sheets illustrate thermal 
Jnt~gcation of the catalytic process with the overall process. 
Discusses the use of metal and ceramic catalysts. (Author 
abstract)## 

E. s. Monroe. 

NEW DEVELOPMENTS IN INDUSTRIAL INCINERATION. Proc. Natl. 
Incinerate::: Conf. 226-30, 1':166. (Presented at the National 
Incinerator Conference, American Society of Mechanical 
Engineers, New York City, May 1-4, 1966.) 

The paper is a review of improved calculating and design 
technicrues, pertormance rating of incinerators, and a description 
ot the new open-pit incinerator. Gf particular interest is a 
curve at nitrogen oxide formation with varying excess air and 
temperature developed from thermodynamic equilibrium data that has 
been verified by field tests. (Author abstract)~# 

02'J41 

(SCIENTIFIC METHODS AND TECHNIQUES TO DECREASE THE POLLUTION OF 
THE ENVIROPMENT, THROUGH IN~ALATION OR INGESTION, AND OF 
ACOUSTICAL "NUISANCES.") Moyens scientifiques et 
techniques de diminuer la pollution des milieux inhales ou ingeres 
et des "nuisances" acoustiques. (Chapter 3: Les pollutions 
et "nuisances" d'origine industrielle et urbaine. Tome 1. Leur 
prevention et les problems scientifiques et techniques qu'elle 
pose en France.) Premier fHnistre, Delec;ation genera le a la 
recherche scientifique et technique. June 1966. pp. 47-59. 

The tunctioning of chlorophyll in the course of photosynthesis in 
leaves at plants serves as a method o:f air purification of 
sutf1cient importance to consider its use in control. Vegetation, 
like men and animals, can sustain a considerable amount of damage 
to the point where the threshold limit of absorption of toxic 
substances is exceeded. The three gases causinq the most 
damage to vec;etation are carbon monoxide, the sulfur oxides, and 
those containing fluorine. Also to be considered are acid 
"smon", toxic "snog", ozone, and nitrogen oxides. Other 
industrial pollutants which have a toxic influence, but less 
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sever and localized, are dusts, hydrogen sulfides, hydrochloric 
acid, etc. Ethylene and carbon monoxide cause great damage to the 
growth ho=mones, particularly auxin. The effects of S02, 
S03, and H2S04 are related to the quanity of gas emitted, the 
dcqree ot resistance of the species, their state of· development, 
and +be various environmental conditions. The sensitivity of 
vegetation to the action ot sultur gases varies essentially as a 
tunction ot the speed of absorption of the gas by the leaves. 
Through 2xperimentation it has been found that the plant species 
which are most sensitive to 502 are chickweed, alfalfa, barley, 
00ts, wheat, rhubarb, l<:>ttuce, endive, spinich, cabbage, and 
tobacco. Apples, apricots, peaches, grapes, corn, and beans are 
less sensitive, whereas the floral Sfecies such as gladiolus, rose, 
and lilac otter considerable resistance. Aquatic vegetation is 
otten used as purifying means tor polluted streams. Subsoils 
purity t~emselves of pollutant materials in various ways, including 
uptake hy vegetaticn and dispersion in the soil with rain water, 
etc. In a section on me0ns of decreasing the inhaled pollutants 
the following are mentioned: dust collectors, normal methods of 
disp~rsion in the atmosphere, fumes from domestic fires, auto 
exhaust fumes, fuel additives, imfrovement of combustion in 
engines, recycling ot cranlcase gases, post-combustion appliances, 
dnd redesigning of motors. Also given in this section (Chapter 
J) is so~2 si~ilar intorrnaticn on ingested pollutants and on 
protlems ot no1ie. •• 

O:C6 JI 

c. L. Goodacre 

PRJEJ S'l~VFY c~ THE LITPRATUFE RELATING TO EXHAUST GAS CONTROL BY 
MFA~r C'F ENGI~F MODIFICATTON (PART III OF ATMOSPHEPIC 
POLLUTIO~: A SURVfY CF SOME ASPECTS OF THE EMISSIONS FFOM 
Pf"'PC'I.-i-:NGINFD VEHICL"S AND TP.C:IR TREATl".ENT). '3ritish 
Techcical Council of thP Motor and Petroleum Industries, 
En<Jl?.nrl. Sept. 1Y6'>. pp. 6~-74. 

An a1•praisal is f•reser.t,od at published worK on: "lie-fuel ratio; 
ignition timing; power output and speed; value overlap; 
combustion chamber deposits; manifold vacuum; carburetion; 
com~ustion chamber shape; engine cycle variatio~s; spark plugs and 
electrical eauipment; and pressure fuel systems.## 

P. A. C". fosterry 

EX'.-lAlbT 5YSTF'~ DE 11 JCC:S FOS PC:TROL-E 1~GINfD VEnICLES (PAP? IV Of 
ATMOS?FERIC POLLUTICN: A SURVEY Cf SOtI ASP1CTS OF THE 
EMISSIONS FPO~ PETFOL-ENGIN~D VEHICLES hND THEIR TREATMENT) 
British Technical Council ot the Motor and Petroleum 
Industries, vnqland. Sept. 1'-Jfi'>. pp. 75-':!2. 

The rna~or woe~ on devices in exhaust syEtems has been on their 
use tor the oxidation ot hydrocarbons and carbon monoxide. A 
common teature of ~11 these devices 1s that air is addeu to the 
exhaust stream in order to allow combustion to take place; 3 
ffi 0 thojs or co~bust1on are used, leading to 3 types ot devices: 
C~t.1lyt1c conv~rters, Direct tla~~ dtterturner 3 , an~ Manifold 
n1r r:-xiii'1.tloL .:=-.ystt->ms.. DPv1sr::>~. on which r'2sults h;:::iv 0 liet;n 
publish 0 ct hbve almost exclusively beeu related to the requirements 
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ot the Calitornian legislation for the control of exhaust 
emissions; thus it is convenient to discuss performance where 
possible in relation to the requirements laid down by California. 
These requirements are broadly that in 12,000 miles of normal 
driving the average emissions (as measured during a specified 
ariving cycle carried out at intervals in the 12,000 mile test) 
should not exceed 215 ppm hydrocarbon (ffieasured as hexane on a 
nonaispersive infra-red gas analyser) and 1.53 carbon monoxide; 
certain criteria including ones on reliability, noise, odour and 
safety are also stipulated. Five devices (4 catalytic and one 
direct flame) have been approved hy the Californian 
M.V.P.C.8. as meeting their re~uirements; brief details of 
these devices and ot their performance in the California tests are 
given. A lesser amount of work has been published on the 
reduction of oxides of N in exhaust gases. The present relative 
status ot the different devices is discussed.#~ 

0304'.> 

ll. Mori 

HANSHIN WET TYPF DUST COLLECTORS. Clean Air Heat 
Management (Tokyo) 15, (5) 5-11, May 1'!66 

There are three models of Hanshin Wet Type Dust Collectors 
for c0llecting different kinds of dust and they all operate on the 
same principles. Contaminated exhaust gas is forced into a water 
tank equipped with turbulance control plates through nozzles at a 
high speed. The gas is cleaned while in contact with the water. 
The HJ model is for collectinq fine particles from such 
materials as sand, cement, activated carbon and brick. The 
typical c0llection efficiency tor various particle size 
distributions is approximately 99%. The HJS model is designed 
tor use with oil and coal burners. The mechanics of this model 
are the same tor the HJ models, but the HJS model requires the 
addition of a sludge tank. The concentration of soot in the 
exhaust gas is reduced by a factor of two. Appropriate sizes of 
HJS models for difterent boiler sizes are tabulated. HJG 
models are designed for the treatment ot gaseous contamination in 
exhaust g1s. They have the same structure as HJ and HJS 
models except that a de-mister is added at the top of the tank. 
The absorption efficiencies for H2S, Cl2, S02 and N02 are 
tahulated. The efficiency of 98.5% is obtained for H2S by 
addition ot NaOH to the tank water.#~ 

OJ 14'.> 

II. ll. Calvert 

A~ ABSORBENT FOR PROVIDING CLEAN AIR IN SUBMARINES. Navy 
Marine Engineering Lab., Annapolis, Md. (MEL Rept. No. 
340/66). AUG. 1966. 18 PP. 

CFS7I AD 6Jq '.>83 

The comoonents to be removed from the foul air of a submarine 
~tmosphere include moisture, C02 and H2, each in d range up to 
about 33 by volume, and lesser quantities ot contaminations which 
are off-gases tram men and materials. These latter include the 
halogenated hydrocarbons, other hydrocarbons, co, sulfur gases, 
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nitrogen compounds, etc, which are in high concentration at their 
originating sources but may average to only a few parts per 
million in the total atmosphere. Occasional situations may occur 
when much larger quantities of these components enter a submarine's 
atmosphere. In addition it is necessary to remove certain 
airborne solids and liquids (i.e., dusts, smokes, aerosols, haze, 
bacteria, viruses, etc). Since adsorbents separate gases and 
vapors and tilter airborne solid and liquid particles from a foul 
air steam, their capabilities are broadly inclusive. Cocoanut 
shell carbon is the adsorbent now widely used by the U. S. 
Navy fo~ vents, filters, gas masks, etc. MS 544 is a sodium 
aluminosilicate adsorbent which, recently, became a commercial 
product. It is able to withstand thermal treatment in air during 
repeated activation to desired adsorbency status. It flows easily 

An air purification process may need easy flowinry adsorbent. 
This material is an example of the inorganic adsorbents presently 
available. Investigation ot adsorbents included comparison of 
active carbor. with an active inorganic adsorbent (Mo 544) for 
the removal ot 'reon-11, Freon-12, C02, H2, moisture, ar.d 
background gases and vapors ~rem prepared streams ot "foul air." 
Adsorption, various desorptions, and heat activation were 
programmed in tests to comFare the two adso~bents. Pressure 
decrease and clean air purqe eftects are included. It was 
concluded that (1) MS ':>44 is a safer adsorbent than carbon in a 
regenerative process and will remove more unwanted components from 
toul air, (2) termination ot th~oughput in an air-purification 
adsorbent process is dependent UFOn the nature ot the gaseous 
co['lponents wh1ch are to be removed from foul air; (3) moisture is a 
principal adsorbate in an airpuritication adsorption process; (4) 
heatina is necessary for rapid desorption and for co~plete 
activation prior to subseguent adsorption in a regererative 
air-purification adsorption process.I# 

W. Ehnert. 

T~E REH~VIOP OF NITRIC OXIDE DURING ELECTROSTATIC GAS 
PURIFICATION. Uber das Verhalten des Stickstoffmonoxids bei 
der eleKtrostatischen Gasreinigung. Brennstotf-Chem. (Essen) 
9(7) :273-274, Sept. 1'166. Translilted from German as JPRS R
H">84-D. 

The eftects ot tield intensities, ionizing-electrode diameters, 
period ot stay ot the qas in the electrostatic ?Urifier, 
concentrations ot nitric oxide in c~e gas, and the presence 0f 
unsaturated compounds upon the deco~position of nitric oxide were 
measured by means of an experimental electro-filter situated in 
coke oven plant. ~itnin the ranqe of J to 3.~ kv/c~, the 
quantities of NO decline with increasing tield intensity, this 
decline amountinq to only about 10 to 20% at the tield strengths of 
2 to 3 kv/cm which are commonly use~ in coke-oven installations. 
Industrial-economic considerations however place a limit on the 
extent to which voltages can be increased in practice. The period 
during which tne gases remain in the tilter is a factor in the 
reduction of ~O content, hut "- doubling of this period from 6 to 
12 seconds results in a maximum increase in the decomposition rate 
or only 25'. The reduction in NO cends first to decline and 
then to increase as the diameter ot the ionizing electrode is 
increased. The most et+ective factor in the reduction of NO 
contents is the addition ot unsaturated compounds; thus the 
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addition ot 2.5 ml cyclopentadiene cu/m of gas increases the loss 
ot NO by a factor of q under certain experimental conditions. 
The experiments show that current commercial coke-oven 
practice results in reductions ot about 201 in NO content, and 
that an increase in the field strengths together with a rise in the 
unsaturated-compound contents can effect reductions of 50-60%.## 

03'.>36 

~UTOMOTIVE AIP POLLUTION III. (A REPORT TO THE U.S. CONGRESS IN 
COMPLI~~CE WITH PUBLIC LAW 88-206, THE CLEAN AIR ACT.) 
Prec;rint. 1965. 

Reduced exhaust emissions of hydrocarbons and CO have 
become a reality in California with the introduction of the 
196b-muael pdssenger cars and light commercial vehicles. 
Recognition of the need for still turther control measures is 
evidenced by the adoption ot nitrogen oxide standards by the 
California Board of Health. The Department of Health, 
Education, and Welfare is implementing the new responsibilities 
and authorities conferred by the Motor Vehicle Air 
Pollution Control Act. Standards tor the control of 
emissions from gasoline-fuelled vehicles are being developed 
accordingly, to become effective with the 1968 models. Some 
additional technical information has become available. 
Further studies of the etfect of ambient temperature on exhaust 
emissions indicate that low temFeratures tend to increase 
hyGrocarbons and CO, particularly following cold-engine starts. 
Preliminary results obtained from a study of the effect at leaded 
tuels indicate that combustion chamber deposits may not 
significantly affect the quantities oi hydrocarbons and CO 
emitted in exhaust gases. A survey being conducted to measure 
CO levels in urban ccmmunities suggests that human exposure 
to CO may be greater than routine atmospheric monitoring data had 
indicat~d. A number of new projects are being initiated by the 
Government to study the performance characteristics ot production
type exhaust emission controls in varied environments, to develop 
more definitive data on exhaust emissions from small cars and 
diesel-powered vehicles, to learn more about human tolerance of 
lead and CO, and to effect control of oxides of nitrogen. 
An expansion of industry research in automotive air pollution 
and its control is indicated by the recent activities of 
t<"chnical associations. (Author summary)## 

03983 

H. E'. Hartmann, G. M. Brown, B. R. Kean 

USE OF CHLOPINE DIOXIDE TO REDUCE VA~OJ~ PHAS~ GUM IN ~OWN GAS. 
J. Inst. Fuel (London) 39, (J07) 325-35, Aug. 1966. 

Vapour phase gum, caused by the condensation of trace amounts of 
nitric oxide, oxygen, and diolefins has caused troublesome 
blockages ot pilots and automatic control devices of JaS 
appliances. This paper deals with the prevention of 
minimizing ot gum in the gas by oxidation of the nitric 
oxide by chlorine dioxide. It is shown that 
chlorine dioxide will oxidize 953 or more of the nitric 
oxide, in concentrations of up to at least 24 p.p.m. in less 
thanntwo seconds, and that in favourable circumstances, gum 
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tormation will consequently be reduced to quantities too small 
to cause appliance complaints even though the reaction 
products are not removed. A considerable amount of-control is 
necessary to make the process operate etticiently and successful 
aoplication in any particular case will depend on the proper 
assessment ot individual conditions. The protective measures 
outlined in the paper were instrumental in eliminating 
corrosion tram the chlorine dioxide. (Author abstract modified)## 

0 4'i 1 fJ 

P A. ~,a leer an cl R. C. Doerr 

CA~ALYZEn NJTPTC OXIDF REDUCTICN WITH CARBON ~ONOXIDE. Ind. 
EWJ. Chem. Process Design Develop. 4, (:C) 1b8-91, Apr. 1965. 
(Presented betore the Division of Hater and Waste Chemistry, 
14/th ~eeting, American Chemical bbsociety, Philadelphia, Pa., 
Apr. 1%4.) 

ThP reductionot nitric oxide by carbon monoxide over a copper 
chromite catalyst trorn 115 to 270 c. and up to 1/36,000 hr. space 
velocity is discussPd. reduction of 90% at space velocities of 
1/16,000 nr. is obtained at temperatures exceeiing 200 c. At a 
given space velocity stepwise NO reduction is observed as a 
tunction ot temperature. Partial reduction of NO to N20 takes 
place at low temperatures, tallowed by complete reduction to N2 
as temperature increases. At 1/12,000 hr. inlet NO 
conc~ntratio~s between ~UO and 9000 p.p.m. do not effect reduction 
etficiency at temperatures exceeding 150 c. LXcess CO has no 
ettect. Water dnes not aftect NO reduction but leads to ammonia 
tormation. Oxygen it present preterentially oxidizes CO to 
COl. There must be sutticient CO to react with the 02 as 
well as NO tor eftectivµ reduction ot the ~o. This system 
has practical signiticance for NO removal tram automobile 
exhaust. (Author abstract)## 

0 4h J4 

T. "· Varshavskii, 
K. V. Zolotarev 

A. M. Denis0v, L. E. Zlatin, and 

S~CK~LESS CHAdGING CF COKE OVENS. 
(Fnqlish Transl.) (6) 2&-31, 19&5. 

Coke Chem. (USSR) 
Russ. (Tr.) 

A pilot-commercial smokeless charging plant has been built on 
No. 1 tattery at the Kemerovo Coke and Chemical Works along 
the lines ot those at VUKhIN and the Magnitogorsk 
Integrated Iron and Steel Wor~s. A new smokeless oven 
charqinq system has been devised and introduced on the No. 
battery at the femerovo Coke and Chemical Works based on 
separ~te consecutive emrtying of the char;iGg-car hoppers (4,3,2 
and 1) with suction of the charging gases only into the coke side 
coll0cting main. The possibility of the saleable tar being 
contamina•ed with ash or heavy tar products has been eliminated. 
4.0 tons/day ot high-ash tar was obtained from the co~e side 
colloctinq main. The nitric oxide content ot the raw qas from 
No. 1 battery is 1o.5 cc/cu meter. Accordingly it is vital to 
solve the problem ot how to remove the nitric oxide from the 
charning gases or how to isolate and utilize them without 
puritication. The satistactory operating results of the plant 
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enatle ~his system to be recommended for works which do not supply 
gas to nitrogenous fertilizer undertakings. (Author conclusions)# 
l: 

04899 

H. D. Daigh and W. F. Deeter 

CONTROL OF KITFOGEN OXIDES IN AUTOMOTIVE EXHAUST. API (Am. 
Petrol. Inst.) Preprint. (Presented at a Session on 
Automobile Exhaust Gas, 27th Midyear Meeting, American 
Petroleum Inst., Division of Refining, San Francisco, Calif. 
~ay 17, 19b2.) 

Large differences exist in the concentration of nitrogen oxides 
in the exhausts from different makes and models of vehicles and 
tor different moaes of vehicle operation. Maximum quantities of 
nitrogen oxides are emitted during high-speed cruising with large 
incremental increases occurring for each 10-mph increase in speed. 
Full-throttle acceleration is another mode of operation which 
causes the emission of large quantities of nitrogen oxides. 
Nitrogen oxides cµn be reduced by several methods. Modification 
of ignition advance and carburetion and changes in fuel composition 
reduced e~issions but did not achieve the 80-percent reduction 
which was the goal of this investigation. However, the use of 
recycled exhaust gas was effective, and reductions of 80 percent or 
more were generally obtained. A modified system for recycling 
exhaust gas was.developed which offers an operable, inexpensive 
method for reducing emissions of nitrogen oxides. Adequate 
vehicle performance was achieved by recycling the exhaust at 
elevated temperatures and by designing the system to shut off the 
flow at idle and wide-open throttle. Concentrations of carbon 
monoxide and hydrocarbons (the latter during deceleration only) 
were also reduced. Limited testing with this system did not 
reveal any adverse operating effects or abnormal deposit problems. 
The results indicated that moderate changes can be made in the 
ignition and carburetion of those vehicles requiring such changes 
wit~ little sacrifice of nitrogen oxides reduction. Individual 
inert gases, such as nitrogen and carbon dioxide, were equally 
ettect1ve for reducing nitrogen oxides emissions. The 
erfectiveness ~ppears to be due to a modification of the combustion 
process resulting in lower peak temferatures. A thorough study 
of combustion should be made to identify those conditions 
influencing the combustion phenomenon and to determine the 
optimum conditions for reducing the concentrations of nitrogen 
oxides. (Author ahstract)## 

04'162 

01. G. Lunche, 
Verssen 

E. E. Lem~e, R. L. Weimer, and J. 11. 

AIR POLLUTION ENGI~EERING IN LOS ANGELES COUNTY. Los Angeles 
County Air Pollution Control District, Calif. July 1, 1966. 
'> 1 PP· 

Los Angeles County, the largest heavily-industrialized, 
semi-tropical area in the world, is afflicted with a serious and 
well-publicized air pollution problem. This p=oblem is 
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accentuated by average wind speeds of less than 6 miles per hr., 
and temperature inversions on more than 260 days per year, which 
restrict dispersion ot the air ccntaminants generated by the 
activities of seven million people. Since 1939 population has 
more than doutled, industry has expanded from approximately 
6000 estahlishments to more than 20,000 in 1966, and automobile 
registration, gasoline consumption and tuels usage have increased 
sharply. In additjon to nearly two decades of· expenditures by the 
District tor research engineering and entorcement, industry has 
expended durinq this same period 127 million dollars for the 
installation of new control equipment units and 882 million dollars 
tor basic production equipment. This program is preventing some 
50H5 tens ot various air contaminants from entering the Los 
Angeles atmosphere each day. Of this total, control measures of 
the petroleum industry are resfonsible for remov1ng some 3425 tons. 
The prohibition or burning of high sulfur tuels accounts for 
another ~JS tons. The ban on single chamber incinerators and open 
burning prevents another 605 tons trom entering the atmosphere. 
The control ot air contaminants trom mineral ann metallurgical 
industries accounts tor another 420 tons. Of the 5085 tons of 
various air contaminants now prevented trom entering the Los 
~nqeles atmosphere trom stationary sources each day, 1195 tons are 
hydrocarhons, 1320 tons are S02, 1945 tons are CO, 470 tons 
are aerosols, and 155 tons are oxides ot nitrogen. The program 
will not be complete however, until eftective control over the 
qnsoline-powered vehicle, tuel oil burning and organic solvent 
usaoe is carried out.## 

0 'itJOJ 

.J. Fiala 

HOW THF CZECHOSLOVAK SYSTEM OF CLOSSD INLET AND EXHAUST CYCLE 
REDU~ES THE HARM~UL EFFECT OF EXHAUS~ GASES PFODUCFD BY INTERNAL 
CO~BUS1ION FNGINES. (Czech. Meter Rev.) 12, Sept. l'lb&. 

Two auto~otive emission control systems employing recirculation 
are described. From the driver's seat normal engine operation can 
be changed ir.to (1) a semi-open inlet and exhaust cycle with part 
ot the gases recirculating or (2) a fully closed cycle with the 
engine working independent of the suLrounding atmosphere without 
emissions and at low noise level. The catalytic chamber also 
usea with the semi-open system weighs 0.86 kg per liter for engines 
up to 40 liters operating at ur to 2000 rpm. The service life of 
the catalyzing charge is about 14 months depending on the way the 
vehicle is used. The chamber's dimensions are 500 mm x 300 mm x 
J50 mm. Its efficiency is up to 983 for co, 953 tor aldehydes, 
50% tor NOx, wh1le no traces of sox have been found in the 
arliusted exhaust gases. Th 0 closed cycle system brings the 
exhaust qas wixture to a regenerator chamber at 160 c where 
oxygen and hydrogen are generated from the carbon dioxide and 
w1ter vapor. The engine cylinders are charged with the oxygen, 
hydrogen and unburnt residues at aoout 3 kg/sq cm without 
supercharger. The light component of the fuel with hiqn fixed 
oxyg 0 n ~ontent is atomized in the induction manitold of the engine. 
The heavy component of the tuel with high hydrogen and carbon 
contents is iniected under high rressure directly into the 
cylinders. The superoxides ot sodium, barium, or even lithium 
may be employed in the regenerator. To make t~e adjusted gas 
~1xture richer with exygen a solid pyrochemical source of oxygen 
mav he employed, for example a mixture ot lithium perchlorate with 
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extra fine metal manganese and lithium peroxide. lithium peroxide 
oxidizes the manganese and is a catalyzer: making heat decomposition 
ot the lithium perchlorate possible and preventing the escape of 
free chlorine. The mixture in the shape of pressed bricks is 
equivalent in volume to liquid oxygen and can be made to operate 
by an electic ignitor. With the use of two-component fuel and 
the closed cycle system a longer time tor the mixing ot fuel in the 
working gas mixture and improvement of the combustion in the 
engine =ylinder:s is obtained. Due to this the impact load on the 
crankshaft mechanism in the internal combustion engine will be 
reduced and silent cunning of the engine obtained.## 

05048 

G. H. Peters, J. E. Aker, and E. F. Morello 

A SOLID CHEMICAL AIR GENERATOR. 
Seymour, Ind., Propellants Div. 
Sept. 1964. 55 pp. 

Amoco Chemicals Corp., 
(Re pt. No. AMRL-TDR-64...:71.) 

The development ot a solid chemical air generator: capable of 
producing a breathable, oxygen enriched atmosphere for possible 
space applications.was investigated. The direct decomposition of 
solid ammonium nitrate to produce the desired atmosphere was 
studied. This direct method ot conversion was found to be 
impractical as the reaction products consisted of nitrogen oxides 
regardless of the conditions of decompostion. Various catalyst 
systems tor decomposition of nitrous oxide were investigated since 
the reaction products contained about 403 of this gas and results 
indicated this gas could be controlled. screening of various 
catalyst systems produced nickel oxide, 0.53 rhodium on alumina, 
0.63 platinum on alumina, an1 cobalt oxide catalysts - all capable 
ot completely decomposing ni~rous oxide at high flow rates. The 
level of nitrous oxide in the reaction products could not be 
increased sutticiently to provide the desired oxygen level, and it 
was necessary to decompose the nitrogen dioxide present in the 
reaction gases. Catalyst systems based on barium oxide and sodium 
silicate were developed which decomposed pure nitrogen dioxide but 
were found to be partially deactivated by water formed in the 
ammonium nitrate decomposition. The oxygen level in the gas was 
increased to approximately 123 (363 of theoretical). A compact 
unit was developed that was capable of decomposing solid ammonium 
nitrate at a controlled rate on demand and partially converting 
the gases to provide an atmosphere containing about 123 oxygen.II 

0':>064 

R. A. Baker, Sr. and R. c. !:loerr 

CATALYTIC SEDUCTION OF NITROGEN OXIDES IN AUTO~OBILE EXHAUST. 
J. Air: Pollution Control Assoc. 14, (10) 409-14, Oct. 1964. 

The technical feasibility of using copper-containing catalysts to 
reduce oxides of nitr:ogen (NOx) in leaded automobile exhaust has 
Deen demonstrated. For:ty-four: catalysts wer:e screened and the 
parametr:ic effects (concentration, temperature, space velocity) 
developed tor the most pr:omising materials. One of the most 
promising was Q labocator:y-developed copper oxide-cobalt oxide 
-alumina catalyst which promoted greater than 903 NOx reduction 
ot 1500 ppm concentration after 350 hours exposure to leaded 
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exhaust at 10,000/hr space velocity and approximately 500 c. 
This same catalyst retained its activity atter exposure to air for 
eight hours at temperatures of 870 to 1000 c. This indicates it 
will r€tain actiqity if overheating occurs as a result of high 
speed driving. Design calculations based on this laboratory 
-developed material show that a device containing 0. 1 cu ft 
(12 lbs:) ot the catalyst, placed near the manifold of the 
automobile exhaust system, would remove about 86~ NOx without 
t~er~al overload or supplemental air systems. (Author 
conclusions) 11# 

O')O t!2 

MEC~ANIC~l DEVICEo ATTACK THE CAUSES OF SMOG. 
(6) 22-4, ~ar. 1':l, 1Y67. 

Prod. Engr. 

The problem of polluted air in most metropolitan areas is the 
result ot automotive exhaust products. The development of 2 new 
mectanical rather than catalytic smog control devices are the 
nitric oxide reduction system, NO~, which meters the exhaust 
tram e. car engine anrl recycles it for further combustion, and 
v 0 hicle vaoor recovery system to prevent unburned gasoline from 
escaping by evaporation. The new devices reduce or eliminate the 
em1ssio~s. Company tests, nitric oxide reduction system, and the 
vehicle vapor recovery system are discussed.## 

0 ':l1 4 <J 

w. F. Hamilton, 

S:-!OG ~ IJAT l':M F~JT. 
(Dec. 1, 19':>'1). 

M. Levine, and E. S:unon 

Lockheed Aircraft Corp., Burbank, Calif. 
4H pp. (Rept. No. 141bJ.) 

Techniques were developed tor simulating typical smog polluted 
atmospheres. Methods ~nd materials for reducing or preventing 
smoa formation as measurea by ozone level were studied. Several 
classes of materials were tound ettective in various degrees. 
BPst results were obtained by direct addition of iodine to 
polluted atmospheres. Additions were eftective both prior to smog 
0eneration by irradiation or after smog formation occurred. 
Attempts to introduce inhibiting materials in gasoline through an 
internal combustion enaine were unsuccessful. (Author abstract 
morlitie1) U 

u ':> 1 :, 11 

B. P •• Kerns 

CHFMICAL SUPFRESSIO~ OF NITROGEN OXIDES. 
corp., 0 ittsh1"rah, Pa., fleadquarters Mfg. 
6 pp. 

Westinghouse Electric 
Lab. (1%4). 

An approach to NO and N02 tume control by el1~ 1 nating the 
tumes betore thPir release tram pickling, milling and bright 
dipping solutions was investigated. Since classical chemistry 
shows a reaction between most primary amines and the oxides of 
nitro0en, a study ot an available, inexpensive, and readily 
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adaptable amide, urea, was undertaken. The investigations 
included a thorouah study of the urea-nitric acid-nitrogen oxides 
reactions for both copper and iron-68 analyses of the urea (for 
purity), and ot the evolved gases; and the effect ot the urea
nitric acid system on the various types of stainless steels and 
other metals which could be employed. A thorough study of the 
possible hazards of tte urea-nitric acid system was undertaken also 

In the case of chemical milling urea sucessfully lowered the 
N02 tumes to almost undetectable levels, but this treatment did 
not suppress the HN03 vapors which coincidentally are released 
tram these hot chemical millina solutions. Thus a small water 
scrubbing apparatus is still r~quired to prevent these vapors 
tram being released to the atmosphere. The use of a HN03-urea 
solution system produces a satin finish in less than half of the 
time now required to bright dip and release no toxic fumes to the 
atmosphere.## 

051~3 

P. D. Ko pa, F. G. Jewe~l, and F. V. Spangler 

EFFECT OF EXHAUST r,As RECIRCULATION ON AUTOMOTIVE RING WEAF. 
Calitornia Univ., Los Angeles, Dept. ot Engineering and 
Richtield Research and Development Center, Anaheim, Calif. 
(Apr. 1961). J9 pp. Rept. 61-20.) (Published in J. Air 
Poll11tion Control Assoc. 12 (5). 246-54 (May 1962).) 

The effect of exhaust gas recirculation on the wear of automobile 
engine piston rings was investigated by means of the radioactive 
isotope tracinq method. The experiments were performed on a test 
tacility specially designed for evaluation of lubricating oils, 
tuels and additives, for their effect on piston ring wear. The 
piston ring wear rate was recorded during a series of experiments 
at ditterent engine operating conditions and various amounts of 
exhaust gas recycling. At the same time, all engine parameters 
were recorded and the brake specific tuel consumption determined. 
The exhaust gas was analyzed for the nitrogen oxides content. 
When 12~ of exhaust gas was recycled into the inlet manifold the 
tallowing r:esults wer2 obtained: 1) a 95'1\ reduction of ring wear 
at a steady state engine operation, 2) a 503 reduction of ring wear 
when the engine was operated on a simulated traftic pattern, 3) a 
60 to !:JO 3 reduction in nitrogen oxides in the exhaust gas, 4) a 
53 increase in the brake specific fuel consumption. An attempt 
was made to explain experimentally and theoretically, the 
sur:prising ring wear reduction resulting from the use of exhaust 
gas recirculation. This report also presents the description 
ot the experimental facility. (Author abstract)## 

05211 

A SIMPLIFIED CONTROL SYSTE~ F0R NITROGEN OXIDES IN VEHICLE 
EXHAUST. Arco Chemical Co., Anaheim, Calif. Feb. 8, 1967. 
17 pp. (Also published as 90th Congress ("Air pollution--
1967, Part I (Automotive Air Pollution)" Hearings before the 
Subcommittee on ~ir and Watei; Pollution of ,the Committee on 
Public Works, U.S. Senate, Feb. 13-14, 20-21, 1967, pp. 
369-85 .) 
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Exhaust qas recirculation is an effective method for controlling 
nitroqen oxides in vehicle exhaust. A system has been developed 
tor practical aoplication to the present day automobile. The 
N-0-R system offers an attractive approach for controlling 
ratrogen oxides becil.use it is: 1) eftective - reducing nitrogen 
oxids 
oxides by 7':,3 to 853; 2) simple in design; 3) can be fabricated 
tram readily available materials; 4) located internally and does 
not contribute to congestion under the hood; 5) requires little or 
no maintenance; and 6) can be designed as an integral part of the 
engine at the time ot manufacture. (Author summary modified) 

U 5 30Y 

F. C. Betz and H. J. i:'eist 

CATALYTIC ~fT,,R3URNI~G Of ORGANIC AIR POLLUTANTS. 
('3erlin) 20 (6), 395-400 (June 1965) G€r. (Tr.) 

Technik 

Newly developed all-metal catalysts are discussed wnich are 
desionen on the basis of the building nlock assembly svstem; in 
practice, ttey achieve an average running time of 25,000-35,000 
working hours. A catalyst, which speeds up a reaction because of 
its Presence, without itselt participating in the reaction, 
reduces the decomposition temperature duriny combustion. A 
reaction temperature ot 250-350 C was dchieved with all-metal 
catalysts developed for catalytic exhaust gas purification. The 
cold exhaust gases tlow through a heat exchanger and are preheated. 
Then they are heated by means of oil burners, oas burners, or 
electrical heating elements until they reach the catalytic 
reaction temperature. A fan then moves tbe exhaust gases to the 
catalyst where the irritants are oxidized. The heat released 
during catalytic combustion is largely recovered in the heat 
exchanger and it is used for heating the cold exhaust gases as 
comhustion here is exothermal. At a reaction temperature of about 
250-350 c, all combustible components are oxidized in the exhaust 
nas. As a res~lt ot the tewperature increase in the exhaust 
gas in the catalyst, the positive heat change ot this reaction can 
measured which oives a figure directly proportional to the irritant 
concentration. The catalytic exhaust gas purification unit thus 
serves as a measurement instrument for the concentration of the 
exhaust gas. A measurement system used tor continual surveillance 
is presented in diagram. Applications of catalytic afterburning 
are discussed in relation to the following: drying and hardening 
processes, phthalic acid and maleic acid anhydride production, 
nitric acid production, NO/N02 reduction.## 

0'>3 /jl) 

Knop;:>, H. E. U. cToachim, and G. Baumann 

TH~ INFLUE~CE or GASOLINE INJECTION CN THE EXHAUST GASES OF MOTOR 
VEHICLES. (Beeintlussuna der Kratttahrzeugabgase durch 
Benzineinspritzung.) Motortech. Z. (Stuttgart) 26, (9) 353-61, 
Sept. 1Y65 and Bosch Tech. Ber. 1 (4), 2J6-20, (Sept. 1965). Ger. 
(Tr.) 

The emission of carbon monoxide, hydrocarbons and oxides of 
nitrogen iro~ various engines with intake-manifold fuel-injection 
systems, and in some cases tram their carburetor equipped 
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counterparts, was measured. Under steady running conditions, a fuel 
injection system offers advantages by making possible to adopt the 
characteristics from poin to point to obtain the most favorable 
exhaust conditions. This adoption is described for both a 
mechanically and an electronically controlled injsection system. 
Fundamental advanatages are obtained with a fuel-injection system 
under non-steady running conditions, during acceleration and on the 
overrun. A great influence of engine design on hydrocarbon 
emission is detectable. Gasoline intake manifold injection offers 
a sure way of meeting the current requirements of the California 
test of a CO content of 1.~ percent by volume. If the limit is 
going to be reduced to 1.0 percent as of 1Y70, as has been 
announced then it would seem possible to stay within this value 
through additional efforts. As shown in the exawples of the small 
and the large engine, it is possible to fultill the current 
hydrocarbon requirements of the test, provided the engine design 
taKes into account the demands made on the exhaust gas. The N02 
emission behaves exactly in an opposite fashion to th~ co and 
hydrocarbon emissions, because it is at a maximum when the other 
components reach minimum values. At the present state of our 
knowleage it is not possible to influence this through the mixture. 
It is fortunate that the percentage of nitrogen oxides at low 
partial load values of the Calitornia cycle is low. In principle 
it makes more sense to provide maximum combustion completion for 
the tuel in the combustion chamters, rather than to install 
afterburners. Injection offers the additional advantage of smaller 
tuel consumption and larger rotational momentum. 

0~401 

ATMOSPHERIC EMISSIONS FROM NITRIC ACID MANUFACTURING PP.OCESSES. 
Public Health Service, Cincinnati, Ohio, Div. of Air 
Pollution and ~anufacturing Chemists Association, Washington, 
D.C. 1%b. 96 pp. (999-AP-27.) 

Emissions to the atmosphere from the manufacture of nitric acid 
were investigated jointlv bv th<> Miln11t;;cturina Chemists• 
Assoc., Inc. and the U.S.P.H.S.; the study was the second in a 
cooperative program for evaluation o! emissions from selected 
chemical manutacturing processes. The report describes the growth 
and potential of the nitric acid industry, the principal processes 
tor production of nitric acid, process variables, emissions from 
plants under normal operating conditions, and the methods and 
devices used to limit and control emissions. The sampling and 
analytical techniques by which emissions were assessed are 
presented in detail. (Author's abstract) #e 

A. c. Stern 

PBOSPECTS FOP EXHAUST CONTROL BY ENGINE MODIFICATION. 
Preprint. (Presented at the Research Conference on Motor 
Vehicle Exhaust Emissions and Their Effects, Los Angeles, 
Calit., Dec. 7, 1Yb1.) 

Automotive research is much needed on internal combustion 
engines des~gned to reduce pollution emissions frore their 
operation. If progress is to be made towar~ the smog-free 
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automobile, a new sense of mission and a lot more fiscal support 
has to be given and competent researchers have to be encouraged to 
undErtake the work. Although we cannot predict the results of 
research, the several possible approaches which are available lead 
one to be optimistic as to the probability of achieving reduction 
in exhaust emissions by engine design modifications.#4 

0':>857 

D. P. Bar:nhart and E. K. Diehl 

CONTQOI Of NITROGEN OXID~S IN BOILER FLUE GASES BY TWO-STAGE 
COMBUS1 ION. J. Air Pollution Control Assoc. 10 (5), 
3'J7-4 1Jt (Oct. 1<J60). (Presente at the 52nd Annual Meeting, 
Air: Pollutio~ Control Association, Los Angeles, Calif., 
JunP 21-2b, 1YS<J.) 

Two-Stage Combustion with auxiliar:y-air ports above the 
bur~ers is an effective method for controlling the nitric oxide 
concentration in boiler flue gases while still maintaining 
accPotable toiler per:tormance. While utilizing this method of 
operation, with 953 of the combustion air through the burners, the 
nitric nxidP level was reduced nearly 303 with both oil and gas 
tiring. A rFduction of 473 occurred during full-load oil firing 
w~en the air tlow through the burners was 90%. The principal 
0ains made in bringing nitric oxide under control are summarized. 
Two-~taae Com~ustion together with manor changes to the burner 
(app-roach-cone vanes out and air registers wide open} has given a 
total n~tric oxide reduction ot 563 when tiring oil at full load. 
As mentioned previously, similar results can be expected in gas 
tiring. It aDpears that additional reductions in nitric oxide 
would be possible it the air flow through the burners were reduced 
another S or 101. The limit would te reached when combustibles 
(carbor .. co, etc.) were detected at the furnace outlet, or when 
the burnecs tecame unstable. The Southern California Edison 
Companv put the Two-Stage Combustion ~etbod into extended test 
operation at their El Segundo Stearn Station. Although the 
tnel-air rnixinq process reguires caretul balance between rapid 
mixing tor test combustion, and delayed mixing for nitric oxide 
rPduct~on, the change has not reguir:ed expensive equipment nor has 
it i~volve~ any extensive alterations to the boiler. This method 
ot ~urning has also been incor:porated in the design of two new 
toilers tor Edison's Mandalay Station and two for their 
Huntington fPac~ Station. Two-Stage Combustion is believed 
to be a pcactical operating method tor the control at nitric oxide 
ewission fro[ large qas- or oil-fired boilers. (Author summary 
mo,ji ~iec!) #tt 

0 'JfJ<J4 

~ •. ~. Richardson and W. c. Middleton 

EVALUATION OF FfLTERS FOR REMOVING IRRITANTS FROM POLLUTED AIR. 
He0tinq, Piping, Air Conditioning JO, 147-':>4 (Nov. 195tl). 
(Presented at the Meeting ot the Chapters Regional 
Committee tor qegion 4, American Society of Heat1na and 
Air ConditioniDa Engineers, Los Angeles, Calif., M~y 6, 
1 Y SH.} 
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Two air-tilter media were evaluated by their effectiveness 
in reducing human sensory i~ritation resulting from Los 
Angeles smog. The sensory response of one group of 
subjects working in a filtered atmosphere was compared with the 
response of another similar group working in a non-filtered 
atmosphere in identical, adjacent rooms. Sensory response 
was measured daily and simulaneous measurements of the physical 
composition of the air were obtained. Mcuh of the testing 
was with activated carbon filters varying in air detention 
time between 0.032 and 0.0030 sec. A significant decrease in 
irritation was recorded over the entire range of air detention 
times. Difterences in ettectiveness with respect to air 
detention time were not statistically significant, although a 
trend of decreasing eftectiveness was observed as air detention 
time was reduced. Effectiveness of activated carbon in 
removing oxidants was directly related to detention time. 
N02 was reduced by activated carbon during its early use. A 
particulate filter which ettectively removes particles having a 
diameter less than 0.05 microns was also tested. No decrease in 
sensory irritation was detected. Correlations computed between 
measurements taken in the non-tiltered atmosphere indicate that 
sensory irritation is highly related to oxidant level and 
moderately to temperature. (Author's summary)## 

N. A. R1chardson, W. C. Middleton, J. D. Isherwood, and 
B. Junge 

AN JNVESTIGATJON OF SYSTEMS FOR FEMOVING IRRITANTS FROM POLLUTED 
AIR. (In: First report of air pollution studies.) 
((Calitornia Univ., Los Angeles, Dept. ot Engineering.)) 
(Rept. No. 55-27.) (July 1Y55). 34 pp. 

A study has been initiated to determine the effectiveness of 
various types and combinations of filtering devices for removing 
the irritants trom polluted air. Because the irritants in 
"smog" have not been identitied, the performance of these systems 
will have to be evaluated directly in terms of human response. 
For this purpose, a questionnaire which assesses human sensory 
response to an air environment has been designed and tested. 
Filter effectiveness can be evaluated by measuring the sensory 
response ot a group of test subjects to a filtered environment and 
comparing it to the sensory response which the same test group 
would exh1bit in the absence of the filtering unit. The latter 
response must be ascertained by measuring the concentration of 
certain selected chemical substances at the filtering system inlet 
and relying upon a correlation between group response and the 
concentration of these chemical "indicators." The sensory 
response of three test groups to an unfiltered air environment was 
being compared to several chemical and physical measurements in 
order to establish correlations for use in tilter evaluation. 
Preliminary results suggest that oxidant concentration as 
measured Dy a phenolphthalein reaction mai serve as a good 
"indicator" of the severity .of "smog" irritation. (Author 
abstract moditied)## 
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Hirao, o. 

P~OBLEMS OF AIR POLLUTION DUE TO VEHICLE EMISS!O~S GASES. J. 
Japan Soc. Mech. Engrs. (Tokyo) 69,575, 1568-72, Dec. 1965. Jap. 

The reduction of air pollution due to automotive exhaust is 
estimated to cost the Japanese tax payer $42 million. Likewise, a 
great expense will be incurred in correcting pollution from steam 
power plants. Automobile exhaust causes poliution in local areas 
such as heavv traftic circles. The harmtul eftects of such 
pollutants as :o, S02, NO, hydrocarbonds, tormaldehyde, and dusts 
are discussed, expecially pollution due to CO. A supplement of 
secondary air to convert CO to C02, and the even distribution of 
gases to t~e cylinders would be useful in cuttinc pollution. The 
production of various hydrocarbons by the engine is tabulated. 
Another possible method tor lessening the concentration of 
automotive emissions would be in construction ot over- and under
passes to avoid bottlenecks on the highway. This method would be 
cheaper than design and installation of engine modifications for 
each- car. For example, it is estimated that it would cost $900 
million per year tor cars in the United States to be properly 
equipped to control automotive emissions, which money could more 
tavorab1y be used in carefully designed construction of 3000 miles 
ot high·•ay. 

06277 

(~rmy Chemical Center, Edgewood, Md.) (Technical Docu
mPntary Rept. No. SSD-Tl)R-62-177.) (Nov. 1962). 14 Pp. 

A TEST SEFIFS CONDUCTED TO DETERMINE THE FEASIBILITY OF USING 
WATER FOG OR A THERMAL UPDRA~T TO CONTROL OR DISPERSE THE FUMES 
RESULTING fRO~ SPILLS OP NITRCGEN TETROXIDE. 

?he otJect ot the work described in this report was to test and 
evC1l•1ate two diftprent metho_ds_ot _p_reventing large, 
concentrated clouds ot nitrogen dioxide from troveling for 
extended distances at ground level. T~ese clouds o~ nitrogen 
dioxide are the tumes which are generated from spills of 
nitrogen tetrcxide. Since these tests were designed as a 
teasibility study only, no atternFt was made to collect data; 
therefore, the results described in this report are strictly 
qualitative. The test results attained inoicated that the 
water tog system and the thermal updraft system are feasible 
and show much oromise as ettective methods for controlling fumes 
r~sult1ng from the spillaae of liauid propellants.I# 

0 637'J 

1. D. Decker 

INCINERATION TECHNIQUES FOF CONTROLLING EMISSIONS OF NITROGEN 
OXID~s. Preprint. (Presented at the 60th Annual Meeting, 
Air ~ollution Control Association, Clevelar.d, Ohio, June 
11-16, 1967, Paper No. 67-14'3.) 
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Three com~ercially available incineration systems for eliminating 
nitrogen oxides are described. ~he first system incoroorates the 
use or a two-stage catalytic reacto-r-and employment ot natural gas 
as a reducing tuel to totally reduce to nitrogen the oxides evolved 
from a nitric acid plant. The second type of incineration system 
incorporates the use of a carbon bed to smooth out the cyclical 
release of oxides such as from a lamp tilament core-dissolving 
operation, and selective catalytic reduction using a hydrocarbon 
tuel to reduce the oxides to nitric oxide. The t~ird system 
completely reduces the oxides evolved tram closed-reactor 
nitration-type processes. In this system, the oxides are used as 
the oxidizing agent in a direct flame reduction burner and the 
residual oxides are further reduced by a catalytic clean-up step.## 

06778 

(INDUSTRY AND ATMOSPHBRIC POLLUTION IN GREAT 3RITAIN.) 
Industrje et pollution atmospherique en Grande Sretagne. 
Centre Interprofessionnel Technique d'Etudes de la 
Pollution Atmospherigue, Paris, France. (1967.) 6 pp. Fr. 
{Rept. No. CI J10.)' (C.I.T.E.P.A. Document No. 24.) 

A summary of the basis ot governmental action in Great Britain 
in the struggle agains~ industrial emissions ~s outlined. 
The regulations imposed by the "Alkali Act" are in most cases 
based on "the most practical means." Standards are given for 
chimney heights. Statutory limits are given for various 
materials emitted such as hydrochloric acid, sulfuric 
acid, nitric acid, hydrogen sulfide, chlorine, arsenic, 
antimony, cadmium, and lead. The construction of tall 
buildings tends to reduce the benefits obtained oy tall chimneys. 
A better knowledge of the etfects of pollutants should be 
obtained so as not to burden industry with unnecessary expense in 
their control. It is urged that international standards 
tor emission be adopted.## 

Uot138 

A. F. Meyer, Jr. 

AIQ POLLUTION CONTROL IN THE DEPAFTMENT OF DEFENSE. 
(1'164). 

Preprint. 

As part of the over-all systems management procedures for 
development and procurement of weapons systems, special atteution 
has been given by the U.S. Air Force to the health hazards 
protection rea~irements associated with Air Force missile and 
space booster systems. As part of the mandatory programs, the 
possibility of environmental contamination o~ installations and 
adjacent civilian communities must be investigated. Directives 
have been issued by the military services specifying procedures to 
be followed from initiation of a concept involving use of 
potentially hazardous materials through ultjmate use and 
disposition (Exhibits c through E). The role of the Advisory 
Center on Toxicology is defined, and the means whereby military 
agencies obtain prompt advice and assistance outlined. These 
directives also provide tor the various services• methods of 
providing operational preventive measures, and those relating to 
their systems development programs. Actual launches from 
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operational strategic missile sites are not conducted except in 
e~ent of war operations. The principal air pollution hazards at 
operational mi~s1le sites arise from the possibilities of release 
at vapor from fuels or oxidizer during propellant transfer 
operations, or as part ot missile maintenance procedures. In the 
case of the Titan II weapons system, the propellants are a 
mixture of unsymmetrical dirnethylhydrazine and hydrazine 
(aeroze>ne 50), ar.d nitrogen tetroxide. These do constitute 
personnel hazards. Both are toxic and can be involved in 
pollution of the air. The Minuteman system uses solid 
propellants and no potential air pollution problem from that 
source exists at operational bases. Part of the initial site 
activation procedures tor these weapons systems included the 
collection of numerous environmental samples to determine the 
existing physical, chemical, and biological conditions of the site 
and adjacent areas. During propellant transfer operations 
qualified environmental specialists of the Medical Service and 
safety technicians are present with appropriate propellant vapor 
detection devices.~# 

'-!. c. Anderson, P. L. Pomeo and w. J. Green 

A ~c- 'A~ILY 0" CATALYSTS FC~ NITFIC ACID T~IL GASES. 
Engelhard Ind. Tech. Bull. '/ (3), 100-5 (Dec. 1g66). 

The palladium unitary ceramic catalyst remove oxides of nitrogen 
trom tail gases produced during the production ot nitric acid was 
evaluated. The new catalyst, provides excellent abatement at 
1'Jll p.s.i.g., using space velocities of 100,000. Ever. at 150,000, 
Y43 of the NOx was removed, with ammonia in only slight excess 
ovPr the NOx. Bench-scale and field experience have shown that 
the unitary ceramic catalyst is we~l adapted to the treatment of 
nitric acid stack gases.## 

Ob fJfo 7 

M. T. Dmi~riev 

vv~rcr OF IONIZING 
WI~HIN A FACTORY. 
na sostav voznukha 
Senit. (Gigiena i 
('TT.) 

RADIATION ON THE COMPOSITION OF T~E AIR 
(Vliyanie ioniziruyushchei radiatsii 

proizvodstvennykh pomeshchenii.) Hyg. 
Sanit.) JO (4), 44-50 (Apr. 1965). Russ. 

A study was mad" ot the efficiency ot the processes leading to 
the production of nitrogen oxides and ozone in the air under 
the action of ionizing radiation and neucrons. A comparison of 
the 1ata obtainea with concentrations ot nitrogen dioxide and 
ozone gases, termed in the air under natural c~nditions, made 
it possible to set the miximum permissible doses of ionizing 
radiation and that ot the integral neutron current in the air 
ot industrial premises. The following values of the permissible 
absorbed dos~ and the integral neutron tlux were obtained 530 r 
and 1.0x10 to the 1lth power neutr./cc tor 03 ano 70,000r and 
l.JxlO to the 14th power neutr./cc for nitrogen oxides. These 
values tor the maximum permissible absorbed doses and the integral 
neutron tluxes may be used as initial data tor determining the 
capacity o! ventilation installations in factories where the 
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personnel are subjected ot irradiation. Safe entrance into the 
roow atter the terminaticn of irradiation (when the radiation 
source has been automatically removed into a special well) 
will bg ensured by a ventilation factor of 36 during the period 
of irradiation, at a typical mean dose rate of 10 r/sec. If 
the volume of the roomsis, tor example, 150 cu m, the rate of 
the removal ot air should not be less than 1.5 cum/sec.## 

Ob877 

A. r. Ste-zhenskii and o. A. Zagorovskii 

POLLUTION OF THE URBAN ATMOSPHERE BY NITROGEN OXIDES. 
(K voprosu o zagryazenii atmosfery gorodov okislami azota.) Hyg. 
Sani t. (Gigiena i San1t.) 30 (6), 408-10 (June 1965). Puss. 
(Tr:.) 

The gmission of nitrogen oxides and a possible measure for 
reducing N02 content in the flue oases discharged by the gas 
turbine were discussed. Nitrogen dioxide content in flue gas of 
differ:ent installations are compared and the highest N02 content 
is found in combustion products discharged by the gas turbine. 
The most practicable and efficient method tor reducing the 
pr:oduction ot N02 is the r:educticn cf the cooling (quenching) 
rate of the combustion product by lengthening the gas line leading 
from the combustion chamber to the turbine and by a gradual 
feeding ot secondary air through a series of holes arranged at 
unitor:m intervals along the entire length of the gas line.## 

U7U9l 

REVIEW OF RESTRICTING GAS EMISSION FROM NITRIC-ACID PLANTS. 
( (VDI (Verein Deutscher Ingenieure) Kommission !\eini'.altung 
der: Luft, Duesseldorf, Germany,)) (VDI No. 2295.) (July 1963) 
Ger. (Tr.) 12 pp. 

The control ot nitrogen oxides during the production of nitric 
acid was discussed. Nitrogen oxides emissious are restricted by 
aosorpt1on, suitable discharge outlets, and on the basis of 
im1ssions. Because ot the particularities of nitrous gases, the 
content ot the waste gases cannot be completely controlled.## 

Billings, Charles E., Charles Kurker, Jr., and Leslie 
Silverman 

SIMULTANEOUS REMOVAL OF ACID GASES, MISTS, AND FUMES WITH 
MINERAL WOOL FILTERS. J. Air Pollution Control Assoc., 
H (J): 195-202, Nov. 1958. 20 refs. (Presented at the 51st 
Annual Meeting, Air Pollution Control Assoc., Philadelphia, 
Pa., May 2b-29, 1951:!.) 

Investigations have indicated that two in. ~hick filters at four 
lb/cu. tt. packing density will remove up to 803 of acid mist 
and up to ~~~ ot acid gases and fumes. Total filter life depends 
upon concentration of contaminant in the entering air. A 

E. Control Methods 271 



summary ot filter performance is given. Estimated operating life 
based upon one use of the filter material can be obtained from the 
data gi;en. With particulates such as ..iron oxide and fly ash, it 
has been tound possible to wash and reuse filters about ten times. 
When iron oxide was collected simultaneously with 502, filters 
were reused about eight times. Acid gas collection is 
siqniticantly improved by the presence of moisture on slag wool 
tilters. Mineral wool ~ilters have several features such as, low 
cost (about 1 cents/lg.), small tiber diameter (4 micron and 
ability to withstand high temferatures (1000 deg "'.). Slag wool 
will simultaneously remove sub-micron particulate materials with 
YO to 9~3 etticiency. Besistance to flow through two in. slag 
wool filters (with an HF efficiency of 95~) is on the order of 
one or two in. of water, or if continuously moistened, at most 6 
in. of water.## 

01':>'04 

Donahue, J. L. 

SYST~M DESIGNS FOP THE CATALYTIC DECOMPOSITION OF NITROGEN 
OYIDES. J. Air Pollution Cantrel Assoc., 8 (J) :209-212, 222, 
Nov. 1<J':J8. 6 refs. (Presented at the 51st Annual Meeting, 
Air Pollution Control Assoc., Philadelphia, Pa., ~lay 25-2<J, 
1 <J')8.) 

The control of exhausts tram industrial and chemical operations 
containing harmful concentrations of nitrogen oxides is 
accomplished ty catalytic reduction of the gases. Catalytic 
destruction ot nitrogen oxides, system designs currently in use on 
industrial applications, and operating pertorrnance are discussed. 
By mixing a hydrocerbon, or reactive tuel with the gases, and 
passing them through a catalyst, the end products are odorless, 
color-~ree, and harmless gases. Catalytic reduction of nitrogen 
oxides can be accowplished ~t either atmospheric or elevated 
pressure. The rnain components are the preheater, exhaust fan, and 
catalyst bed. As the process waste gases enter the system, they 
become mixed with and preheated by the recycled portion of the 
stream. The combined stream then passes the preheater. 
Following this, the reducing tuel is sparged into the system, and 
the combined stream enters the exhaust tan, is thoroughly mixed, 
and discharged through the catalyst element. Here, the oxidation 
ot the sparge fuel and reduction oi the nitrogen oxides takes 
place, with heat release in proportion to the sparqe fuel supplied. 
For elevated rressures designers now incorporate a Catalytic 
Pressure Reactor, installed between the process tail gas outlet 
and the expansion turbine. A dual result is thus obtained; the 
catalyst reduces the oxides ot nitrogen to produce a clear, clean, 
ettluent, and the power recovered through the turbine is increased 
many times by the greatly elevated temperature ot the aases. To 
date, there have been no reports ot personnel discomfo~t, or 
corrosion attributed to exhaust streams whose oxides of nitrogen 
content has been reduced by processing in a cat~lytic system. In 
every case, users report complete elimination ot the characteristic 
color and odor, which are otherwise strongly in evidence.## 
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Fidgway, s. l. and J. c. Lair 

AUTOMOTIVE AI~ POLLUTIO!: A SYST!MS APPROACH. J. Air 
Pollution Control Assoc., 10 (4): JJ6-JL!O, Aug. 1960. 1 ref. 
(Presented at the 52nd Annual Meeting, Air Pollution Control 
Assoc., Los Angeles, Calif., June 21-26, 1959.) 

The application ot systems engineering to the control at pollution 
tro~ automotive exhaust is illustrated. First, the design and 
complex mechanical function at the flame afterburner system are 
analyzed. The efficiency ot the device is discussed. Secondlj, 
an analysis is made of the natural meteorological modulation of the 
concentration at air pollution to form an estimate of the results 
that might be brought about by the control at emissions. By 
exawination at past records, September was tound to be the worst 
month of the smog season. Concentrations of ozone and carbon 
monoxide tor the month of September from 1955-1958 were studied. 
It was deduced, on the basis of analysis, that a pollutant which 
contributes to smog formation must be reduced in concentration by a 
factor of 2 or 3 in order to reduce the worst September 
experience to the level ot the best. The efficiency of control 
devices required to reduce today's pollution is calculated.## 

07881 

Grumer, J., M. E. Harris, v. R. Rowe, and E. 5. Cool<: 

EFFECT OF RECYCLING COMBUSTION PFODUCTS ON PRODUCTION OF OXIDES OF 
NITROGEN, CARBON MONOXIDE AND HYDROCARBONS BY GAS BURNER 
FLAMES. Preprint, Bureau ot Mines, Pittsburgh, Pa., 42p., 1967. 24 
refs. (Presented at the Symposium on Air Pollution Control 
Through Applied Combustion Science, 16th Annual Meeting, 
American Inst. of Chemical Engineers, New York City, Nov. 
26-JO, 1'167) 

Gas appliances designed to lessen the emi>sion ~f oxides of 
nitrogen. rarbon monoxide, and hydrnrdrbons, a1e desired. The 
formation and aecay ot oxides of nitcugen ~ad carbon monoxide in 
the secondary combustion zone of gas-burner flames were 
investigated as functions ot temperature, cooling rate (temperature 
gradient), and degree at recycling of combustion products into the 
prim~ry combustion zone of the flame; preliminary measurements were 
made on hydrocarbons trom flames. Fecycling, though effective in 
reducing nitrogen oxides concentrations in effluent from gas 
ap~liances, makes the flames longer and less stable. Nitrogen 
oxides may be reduced by keeping the primary combustion temperature 
as low as possible, preferably no higher than about 3,000 deg. F., 
and ~y startina to cool the combustion gases as soon as possible to 
about 2,JOU deg. F at which temperature concentrations of nitrogen 
oxides do not increase within the residence time in most gas 
appliances. Concentrations of carbon monoxide are lowered by 
recycling ot flue gases. The oxidation rate of carbon monoxide is 
strongly increased by increasing the oxygen coLcentration. 
Although the point has yet to be proven by future research, it 
appears that carbon monoxide concentrations may best be lowered by 
appliance designs that allo~ rapid induction of secondary air into 
the secondary combustion zones. Hydrocarbons can escape from gas 
burner flames by flowing from the preheat zone of partially lifted 
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tlaITes thr:ough the dead space into the sur:r:ounding cold atmosphere,,,,,,,,,,,, 
Pecyclinq ot combustion gases, very low fuel-air: ratio, and very 
high flow rates tend to pr:omote partial lifting of flames from 
burner ports. It is possible that the emission of hydrocarbons by 
gas apoliances may largely be avoided by designing for well-seated 
flames on burner perts. 

07HH4L 

M. LPW, R. Woodruff, W. Johnson, W. Musa 

JC~ EXC~A~G~~s TN PEMOVAL CF AIR CONTAMINANTS. San 
vrancisco Bay-Naval Shipyar:d, Vallejo, Calif., Chemical 
Lab.-8C:24-66, PF-1, ((JO)) p., March 1'!67. ( (50)) r:efs. 

DDC: AD tlOl:J060L 

~he ability of ion exchangers to be synthesized, modified, 
rngenerated, or used in customary form to react with gaseous air 
contamihants and eftect removal of these contaminants from air 
was studied. Pesults show that treated and untreated ion 
exchangers will react with a variety ot gaseous materials and 
thereby cause removal ot these ITaterials from air. Reactions 
which occur between ior. exchange resins and ionized reactants in 
auueous media will likely occur in gaseous systems. The 
possibilities ot reactions between exchangers and organic 
contarrinants at nominal temreratures cannot necessarily be 
toreseen. Favorable reactio~s between organic vapors and 
exchanged groups on ion exchange resins are being sought.## 

0 I l:l 'J 3 

Stern, Arthur c. 

ATR ~OLLOTICN CCNTF0L P80BLEMS FOR THE AUTOMOTIVE 
F!'JGINEEF. Preprint, Public Health Service, Washington, D. c., 
Notional Center: for Air Pollution Control. 15p., ( (1967)). 
(Presented at the National West Coast Meeting, Society of 
Automotive i::ngineers, Portland, ore9., Aug. 16, 1967.) 

The contribution of the automobile and other gasoline power 
vehicles to pollution are discussed. The adverse effects and the 
contribut1nq pollutants are cited. Control efforts are being 
uniertaken under the mandate of the Motor Vehicle Air Pollution 
Control §ct, which authorizes the establishment of standards for 
the emission or substances hacmful to public health. Compliance 
certification of new motor vehicles and engines and the technical 
problems involved are discussed. Arprcaches to vehicular-emission 
control are discussed, specially the icter-relationship of engine, 
tuel, a~d retinery design. The corresponding problems of the 
automotive engineer are cited. 

O'lU 7') 

Griswold, S. s. 

F:GULA~IO~ 0f NFW MOToq VEHICLES. Pre~rint, Fuhlic Health 
Service, Washincton, D. C., nivision o~ Air Pollution, 7p., 
1Y66. (Presented at t~e National Conference on Air Pollution, 
~ash1notcn, D. c., Dec. 12-14, 1966.) 
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The problem of air pollution from motor vehicles is discussed. 
The basis tor the aiscussion is the Motor Vehicle Air 
Pollution Control Act. It is an amendment to the Clean Air 
Act of 1963 and was signed by President Johnson on October 20, 
196~. Tt is designed to achieve uniform national control by 
limiting the emission trom all new motor vehicles introduced into 
commerce, whether manutactured in the United States or imported 
trom abroad. It authorizes the Secretary ot Health, 
Education, and Welfare to establish standa~ds for the emission of 
any substance which in his judgment is, or may be, injurious to 
public health or welfare and tc require compliance with these 
standards. At the same time the Act specifies that appropriate 
consideration be given to technological feasibility and economic 
costs in prescribing standards applicable to new motor vehicles or 
engines. Federal emission standards were f orrnally pro~ulgated on 
March 3C, 1966. These standards are applicable to the 1968 
model year and reflect those currently in effect in the State of 
California. To implement these standards, to test for compliance 
and, generally, to provide the necessary machinery for insuing that 
the public gets the control it needs, the Abatement Branch of the 
Division ct Air Pollution is establishing a fully equipped 
laboratory at the Willow Run Airport near Detroit. This 
laboratory also has the responsibility for evaluating the adequacy 
ot existing standards and the need for more severe standards and 
less complex test procedures. Field surveys of equipped vehicles 
in Calitornia and elsewhere are also being being conducted. 
Initial certification of new systems is approved on the basis of 
pertormance ct test vehicles, but the continued approval for 
succeeding years will be determined by the systems' effectiveness 
when evaluated under realistic driving conditions.~# 

OKOl:lO 

Kukin, :r. 

UTILTZATION OF ADDITIVES IN CONTROLLED COMBUSTION PRODUCTS. 
Preprint, Apollo Chemical Corp., Clifton, N. J., 11 p., 
1°b6. (Presented at the MECAR Technical symposium on 
Combustion and Air Pollution Control, Oct. 25, 1966.) 

Practical applications ot chemical additives for reducing air 
pollution wit~ petroleum fuels are discussed. Successful results 
have bePn achieved in the tield by the use of additives for fuel 
oils, both distillate and residual fuels. The major pollutants 
are: (1) black particulate matter representing primarily unburned 
hydrocarbons; (2) sulfur oxides (S02 and S03}. With 
distillate tuels, where the sultuG content generally is below 
0.5%, our primary concern is particulate matter and to a somewhat 
lesser degree, carbon monoxide, aldehydes and nitrogen oxides. 
With residual tuels, sulfur, as S02 and S03, is the dominant 
consideration, although the ability to reduce black smoke emission 
by means of chemical additive is certainly a valuable 
contribution to air pollution control. The three effective 
classes of chemical additives are: (1) combustion catalysts, (2) 
oil-ash slag moditiers, and (3) chemical neutralizing agents. 
In some cases, these chemical agents can be combined to give one 
Cc more benefits. In a recent trial at a power plant, one of our 
products, SSI-3(R), reduced the black ,smoke at the same time 
that it lowered the S03 content of the flue gas tram 90 to 5 
parts per million. The case histories cited show how chemical 
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ajditives are being used to reduce air pollution at the same time 
that they make their contribution to better overall fuel 
utilization. AAM#I 

0 8 1 5h 

Karacharov, '1'. s. and YP. I. Vorontsova 

EPFJCIFNCY OF MINEPAL POO~ FILTERS. In: Survey of 0. S. S. R. 
Literature on Air ?ollution and ~elated Occupational Diseases. 
Translated trom Russian by B. s. Levine. National Bureau of 
Sandards, Washington, D. c., Inst. for Applied Tech., Vol. 3, p. 
150-156, May 1960. 

CPS'l'I: TT 60-21475 

The efticiency ot bitumen treated mineral wool in an arc-welding 
shop as a dust remover was 80 percent, reaching 90 percE:nt and even 
higher in isolated cases. After filtering, the air dust content 
did not exceed 1 mo/cu m in a large ma;ority of cases. Filteri~g 
the air through a layer of mineral wool reauced its dust content 
tram 0.21 to 0.018 m7/cu m, w~ich is approximately a removal of 91 
percent of the dust. The content of oxides of nitrogen and of 
carbon monoxide in the recirculated air was below thP limit of 
allowable concentration. The use o~ mineral wool for the 
puritication ot air t~om arc-welding aerosols proved practical only 
w~ere the air load per 1 sg m of the filter-layer did not exceed 
450 600 cu m /hour; a greater load rendered the filter 
inoperative within a short time. The apparatus should be made up 
ot individual tilter cells and the mineral wool overlaid in a wave
like or zigzag manner. In computing the rate of air recirculation 
tha residual dust content should be taken into account. It is 
suggested that the air supplied to the shop dnring the cold seasons 
should be not less then 30 percent of the total unventilated air 
exchange, which amounts to 700-1,00 cu m/hour oer 1 kg of burned 
elPctrodes. In t~ese experiments, the dust-retaining capacity of 
sa m mineral filters averaged 200 g. With an initial air dust 
concentration ot 5 mq/cu m and a rate ot air passing of 0.5 m/sec, 
a tilter pad should last 25 hours or three working shifts. Where 
the initial dust concentration is greater than 5 mg/cu m, the time 
betwPen tilter changes should be shortened accordingly. The use of 
mineral wool for the purification of recirculatina air in arc
w0ldina shops ~ay be ~orP economical than the present fresh air 
method ny 4 to 8 times. 

OH1b2 

"1atsak, V. G. 

THE 0 0PIPICATION OF AIR POLLUTF~ BY VAPO~S AND GASES. In: Survey of 
ll. S. s. ll. Literature from Russiiln ty B. s. Levine. National 
Buceau ot Stanc'.ards, l\ashington, D. c., Inst. for Applied Tech., 
Vol. 3, 177-1d'i, May 1Y6'l. 

C"STT: ~T 60-2147') 

Methods tor the recovery and purification of noxious substances 
ei 0 cted by gHs exhaust and vPntilating installations are reviewed. 
It was tuund easier to purity exhaust gases than ventilating air. 
The methods include: Chemical purification method, Condensation 
method, Liquid absorption method, and Absorption by solid 
ahsorbents (adsorption). Present methods for air and gas 
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purification can be rendered close to 100 percent free of most acid 
and alkali gases, organic solvent vapors and some other gases. But 
no effective and cheap method has been found up to the present for 
the recovery of carbon monoxide. Purification of air from solvent 
vapors, such as gasoline, acetone, acetates, etc. can be used 
ettectively only in the case of tail gases and not in the 
purification of ventilating air, even though it is effective in 
both instances; the high cost makes its use for purification of 
ventilation air economically prohibitive. The possibility of using 
solid absorbents, such as activated charcoal and silicagel for the 
purification of ventilation air may apply to many cases. The 
primary obstacle lies in the high cost of adsorbent material and in 
the consumption of considerable electric energy in overcoming the 
pressure drop of recuperating installations. 

08181 

Varlil.mov, M. L., G. A. Manil.kin, and Y. I. Starosel'sk1i 

PU~IFICATION OF EXHAUST GASES OF A SULFURIC ACID TOWER PLANT 
BY A FLOWf.ETER PIPE TYPE OF APPAPATUS. Zh. Prikl. Khim., 
31(L):178-186, 1958. • 19 rets. Translated from Russian by B< 
s. Levine, U. S. S. R. Literature on Aii: Pollution and 
Related Occupational Diseases, Vol. 4, p. 68-77, Aug. 1960. 

CFSTI: TT 60-21913 

venturi apparatus for the recovery of spray, sulfuric acid 
aerosol, and nitrogen 0xides from the exhaust gases ot a sulfuric 
acid tower plant is described. The experimental arrangement 
consisted of two units: a small assembly, producing up to 50 
cu m/hour, and a larger one producing up to 500 c~ m/hour. In 
one apparatus, the fluid entered the main channel at an angle; in a 
second apparatus, the fluid entered tangentially and became 
distributed evenly over the perimeter of the diffuser. A third 
apparatus had a radial fluid feed in relation to its main axis. 
The separator walls of the small unit were arranged concentrically 
which forced the passing gas to impinge upon the s~rface of the 
liquid twice in succession. Another type of tube was tested in 
connection with the large unit. This tube had two radial fluid 
feeds set at 90 deg, and a separator or the type of abbreviated 
cyclone TsKTI. The power consumed in the operation of the 
tlowmeter tube type of apparatus in the purification of exhaust 
gases emitted by the tower nitrose system ranged between 5 - 6 
kilowatt-hours per ton of H2S04, or 10 to 1~3 of the total 
power used in the production of one ton of sulfuric acid by the 
nitrose method.## 

08344 

Shep~ard, Stanton v. 

COl\'IROL OF NOXIOUS GASEOUS i;:MISSIONS. Proc. 11ECAR Symp., 
New Development3 in Air Pollation Control, 
Metropolitan Zngineers Council on Air Resources, New York 
city, p. L 1-L 8 , Oct . 2 3 , 19 6 7. 3 refs. 

Several new developments hav2 taken place which have helped 
improve scrubber designs for controlling emission of noxious gases. 
Some maJor new technical developments have been: Greater use of 
the crosstlow scrubber design prir.ciple, availability of light 
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weight plastic tower packings, and wider acceptance of corrosion 
resistant glass reinforced polyester ~lastics. Some noxious 
oases commonly encountered are oxides of nitrogen, hydrogen 
chloride, hydrogen tluoride, silicon tetrafluoride, chlorine, 
chlorine dioxide, sulfur dioxide, hydrogen sulfide and mercaptans. 
In industrial applications, the removal ot noxious gases from 
exhaust air streams is most often accomplished by bringing the air 
streaw into contact with a liquid stream tor a certain period of 
time. The amount of time required to transfer the noxious gas to 
the liquid is a function of several factors. These are: Gas 
rate, liquid rate, solubility of gas, mechanism of contact, and 
scrubber type. The packed scrubber is used most often today for 
controlling emission ot noxious gases to the atmosphere. It is 
available in three basic operating designs: Counter current, 
cocurrent and crossflow. In the counter current packed design, 
the air stream containing the noxious gases is passed vertically 
uoward in orposite direction to the flow of the down coming 
scrubbing liquid. The cocurrent packed scrubber allows the air 
str£am and the scrubbing liquid stream to pass through the packed 
bPd in the same direction. In the cross-tlow scrubber the air 
strea~ movPs horizontally through the packed bed while the 
scrubbing liquid moves vertically downward through the packed bed 
and perpendicular to the air streams. Three relatively new tower 
packing shapes are being used more f reguently by engineers in 
designing scrvbber equioment for removing gases. These packing 
materials are constructed ot high density polyethylene or 
polvproaylene. This gives chem good resistance to corrosion and 
li0~t weight compared to ceramic ring and sadjle packing. Fiber 
re1r1forced plastics (commonly designated as !'RD) are being used 
more anj more to replace stainless steel, rubber and PVC lined 
steel an1 ott~r metallic alloys for scrubber bodies. FRP is a 
m1ter1al that uses a combination of polyester or epoxy 
thermosetting resins and glass fiber reinforcements to give a 
tinishei laminate that ~as excellent corrosion resistance, a high 
str0ngth to weight ratio, and light weight.I# 

0')340 

N•~w!iall, Henry v. 

Cn'Jm'>OL '1l' NIT!lOGl'N OXID:':'.' BY E'XllAUSI 1':':CIPCULA':'ION A 
PP"LI'iIN.',RY Tl'EORJ':TICAL STUDY. Preprint, Society of 
.~utomot.ive l'nigr.eers, 10p., 1467. 15 refs. (Presented at the 
~id-Year Meeting ot the Society ot Automotive Enaineers, 
Chicago, Ill., riay 1:io1g, 1Y67, Daper b704'Vi.) -

The control ot nitrogen oxi1es by exhaust recirculation has been 
evaluated theoretically by digital computer simulation of the 
engine cycle. Nitric oxide em1ss1on, power output, and fuel 
cnnsumpt1on have been consideced. P:r:eliminilLY results indicate 
thet ettectiven0ss ot the recircul~tion method ot nitric oxide 
cont~ol can be eccountea ~or by the attenJant s~ift in the peak 
tem~eratu:r:e chemical equilib~1um s~ecies dist:r:ibution. The 
analysis :r:nvEals that nitric oxide reduction is highly 
d~r~~den~ on t~pl-3ir ratio, and somewhat le~~s dPn~ndent on the 
t 0 mpe:ratu:r:·~ or u'cycled •exhaust qases. (Autltor's~ ahstract) ## 
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O<J70S 

Spaite, P. ~:. and J. H. Ludwig 

THE FEDERAL POLE IJ DEVELOPMENT OF METHODS TO CONTROL POLLUTION 
FROM STATIONAPY SOURCES. Preprint, Public Health Service, 
Cincinnati, Ohio, ~ational Center tor Air Pollution Control, 
12p., ((1967)). 

The Federal Government is currently engaged in a program to develop 
economical methods to control emissions from atmospheric pollution. 
T~e Federally sponsored work includes projects being conducted in 
government agencies, industry, research institutes, and 
universities. The combustion pollution control development project 
has three present goals: large-scale prototype and demonstration 
studies of processes tor control of sulfur oxides from power 
aeneration; an intensive search tor new sulfur control processes; a 
pro~ram to develop control ot sulfur emissions from sources other 
than combustion of fossil fuels. Future programs will depend on 
levels of Federal support. Pronosals for future programs are: 
increased support for engineering research and development; 
assessment ot sulfur oxide control processes associated with fossil 
fuel combustion; long-term work directed toward development of new 
processes designed to meet projected pollution control requirements 
beyond 1<J80; establishment of industrial-oriented studies; and 
develorment ot equipment. 

0'!77 j 

FAN SCFUBBER HALTS CORROSION ENDING NEED FOR ROOF REPAIRS. Chem. 
l'rocess., 31 (4) :f>7, April 1<J68. 

The manner in which escaping acid fumes were controlled at a 
particular plant is described. An existing system of water 
scrubbers was sunplanted by a separator based on a centrifugal fan. 
Flow through the separator is 14,000 cfm of an exhaust containing 
1~0 ppm ot nitric acid and nitrogen oxides and 350 ppm of 
hydrofluoric acid. M0st of the fumes are separated by centrifugal 
torce in the tan, into which 6 gpm ot water is sprayed. The 
partially cleaned exhaust then passes through a 48 x 80 x 6 in
thick polypropylene tilter which removes nearly all of the 
remaining wetted fumes. Fumes leaving the separator were reduced to 
tcace amounts. Scrubbing water requirements were reduced by 34 
gpm. The complete system was installed at a cost of $8100, less 
thatn $.70 ctm. 

097'!5 

Chatfield, P.arry.~. and Ray M. Ingels 

GAS ABSORPTION EQUIPB~Nr. In: Air Pollution Engineering 
Manual. {Air Pollution Control District, Countl,' of Los 
Angeles.) John A. Danielson (comr. and ed.), Public Health 
Serv1ce, Cincinnati, Ohio, National Center for Air Pollution 
Control, PHS-Pub-99'l-AP-40, p. 210-23L, 1967. 

GPO; tlUf>-614-30 
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Gas ahsorption equipment is designed to provide thorouqh contact 
between the gas and liquid solvent in order to permit interphase 
ditTusion of the materials. This contact between gas and liquid 
can be accomplished by dispersing gas in liquid or vice versa. 
Absorb<'rs tt>at disrerse liquid include packed .towers, spray towers 
and venturi absorbers. Fquipment that uses gas dispersion includes 
plat~ or tray towers and vessels with sparging equipment. The 
principles ot designing plate towers and packed towers are 
discussed in detail. The following items are included in the 
discussion on packed towers: packing materials, liquid dispersion, 
tower capacity, tower diameter, number of transfer units, height of 
a transter unit, and pressure drop through packing. An example of 
calculations involved in designing a packed tower for the removal 
ot NH3 is illustrated. Liquid tlow, pla~e design and efficiency, 
tlooding, liquid gradient on plate, plate s~acing, tower diameter, 
and the number of theoretical plates are included in the discussion 
of plate towers with specific e~phasis on bubble cap plates. An 
examolP ot the calculations involved in determining the number of 
plat~s re1uirPd and estimated diameter of a plate tower is 
illustrated. The choice of gas absorption equipment is usually 
between a packed tower and a plate tower. Both devices have 
advantages and aisadvantages. Factors which the final selection 
should be based upcn a=e listed. Spray-type absorbers and venturi 
absorbers are also briefly discussed. These towers are primarily 
used for removing particulates from gas streams, though they have 
some gas absorption applications. The gaseous air contaminants 
~ost commonly controlled Dy absorption include S02, NH3, NOx, 
and light hydrocartons. 

1 ()0. j 4 

~av, Hans and Harry Schulz 

A ~FW DISTRIBUTIKG INJECTION SYSTEM AND ITS fOTENTIAL FOP 
J~PPOVING FXPAUST G~S EMISSION. Society of Automotive 
Encrineers, Preprint, 10p., 1<J68. 24 rrcfs. (Present~d at the 
Automotive Engineering Congress, Detroit, Mich., Jan. 8-12, 
1Y68, Paper 680043.) 

The control principles and the design of a fuel in1ection system 
are described. In this system, injection time and injection 
rreSSULe dL~ cun~ro1lea independnnt of each other. The injection 
time is controlled by two rotating discs havinq slots, which are 
turnoble to each other and which au~ turned by the influence of 
a centr1tugal governor in connection with a three-dimensional cam. 
With the three-dimensional cam, a puncti~orm scanninq ot engine 
char~ctnristics can be realized. Scrne results obtained with 
this i~1ection system are sh~wn tor example, fuel quantity 
charActer1st1c, CO and n-hexane characteristic of a 4-cyl 
4-stro~e engine, injection pressure distribution dependent on 
crank ~ngle, and consumption loops for in1ection and carburetor 
nper~tion. (Authors• abstract, moditied)#1 

11 )_ j 4 

Y. c. ':'<?sooier, and H. E. Dachman 

?fl":l ~J;DITIV"S FOR TH'' SUDP 0 E.3SION O!' DIESJ:.L E:Xl-IAUST ODO'? AN[' 
SMC~~- PAPT I: PROPOSED MEC~AN!SM yoe SMOKE SUPPPESSION. 
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Preprint, American Society of Mechanical Engineers, New York 
, Hp., 1Y61::1. 28 refs. (Presented at the ASME Winter Annual 
Meetinq and ~nergy Systems Exposition, New York, N. Y., 
Dec. 1-5, 1Yfi8, Paper 61::1-'.<A/DGP-4.) 

~ combination of odor mask and barium containing additive in 
diesel· tuel is effective in reducing smoke, odor and 
irritation from diesel exhaust. It has shown no injurious effects 
or. tuel systems, exhaust systems or engines. This paper discusses 
the engine evaluation of these additives in American diesel 
engines. The major implications of using barium additives in 
the fuel are discussed as well as possitle mechanisms for their 
a~tion. Of special interest is a description of the results of 
using the Ricardo, high speed cine technique to visually study the 
combustion ot additive treated fuel. This technique sho~s in 
a spectacular way that s~oke clearing occurs principally in the 
comrustion chamber. (Authors• abstract, modified)## 

11'J,2 

s. Ruscher.burg 

EX9AUST GAS MEASUREMENTS DURING A SIMULATED TRAfFIC JAM IN A 
ROAD TU~NEL. ((Abgasmessungen bei simuliertem 
Verkehrsstau in einem Strassenverkehrstunnel.J) Text in German. 
Stadt:ehyqiene, 1Y(6):1UY-113, June 1968. 

Prior t:o the opening of the Klostervall-Glockengresserwall 
Tunnel, the Harnburq Construction Office for Bridge 
Construccion and Engineering, uci1izing 20 diesel trucks and 40 
gasoline-powered automobiles (Volkswagens), tested the 
etticiency ot the tunnel's built-in mechanical ventilators and 
studied the problem of diminished visibility from diesel exhausts. 
Schematic drawinqs of the S~m tunnel with locations of measuring, 
requlation, and warninq instruments are presented. A study 
was made of the carbon monoxide (CO), nitrous gases, and benzene 
hydrocarbons in the tunnel atmosphere while the vehicles, standing 
bumper to bumper, idled for 20 minutes to stimulate the worst 
possible traftic conditions. Following an initial increase during 
startup, the CO concentration decreased slightly and thereafter 
increased to 20 ppn with the diesel trucks after 50 minutes. CO 
increased to 330 ppm after 25 minutes and JSO ppm after 50 
minutes with the gasoline-powered automobiles. Neither the lower 
explosive li~it nor the maximum allowable hygiPnic concentration 
was reached for the benzene hydrocarbons. No evidence of any 
danger trom visibility impairment was found. Measurements made 
at the various measuring stations showed uniform distribution of 
CO in the tunnel although none of the air turbulence which 
would have beEn created by moving traffic was present. The 
ventilators were able to move the air coluffin towards the tunnel 
exit. The study shows that continuous surveillance of tunnel air 
tor CO is needed and that automatic installations for measuring 
an1 re9ulat~ng CO and for warning against it are preferred to 
manual operations.## 

12040 

Frankel, R. J. 

PROBLEMS OF MEETING MULTIPLE AIR QUALITY OBJECTIVES FOR 
COl\L-FIR!:D UTILITY BOILERS'. J. Air Pollution C:ontrol 
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Assoc., l'i(l):18-2J, Jan. l'i6lJ. l 6 ref. 

Gaseous wastes and particulate emissions are produced in the 
process of burning coal to produce electrical energy. In 
attempting to control tnese gaseous wastes, changes in the 
operation etticiency of boilers and secondary equipment are likely 
to u~sult, and in addition liquid and solid waste streams are 
produced. The interrelationships among the various forms of 
wastes and the effects of air quality control on process efficiency 
are often overlooked in studies of environmental quality 
manaqement. The study was undertaken to evaluate the technical 
alternatives tor handling gaseous and particulate emissions from 
coal-firert boilers and to determine the feasibility of meeting 
several standards simultaneously. The gaseous emissions of major 
importance in the combustion of coal are particulates, sulfur 
oxides and nitrogen oxides. Particulates can be controlled by a 
tradr~ oft a:i:ong further preparation at the mine (for additional ash 
rf'moval), tyue of boiler, use of dust control equipment and high 
stacks for for dispersion of residual emissions, if ambient air 
standards are considered. Sulfur oxides reduction depends 
cqrrentlv on tuel substitution, limestone aaditives in the boiler 
and some form ot contact process such as wet scrubbing, or the use 
ot high stacks. ~itroqen oxides control in coal fired boilers is 
restricted to small reductions by either changes in boiler 
ooeration, such as lower excess air levels, adsorption during wet 
scrubbinq or by dispersion trom high stacks. (Author's 
Abstract)## 

1 LIJ lJO 

NFW CIL AJDITIVES CONTPOL AIR POIIUTION. 
20(11) :'l, Nov. 1%f'. 

Chem. In Can., 

Two new products, one a paint, the other an oil additive, are 
prov1nq to be effective in control of air pollution. The first 
is a water base paint to prevent low temperature corrosion in 
commercial hot water or low pressure fire tube boilers. It must 
be applied every 1 to 4 weeks and protects completely against 
H2504 corrosion. ~he second fcrmulation is a multipurpose oil 
additive for industrial and power utility boilers where fire side 
surfaces are not readily accessible. The results show it to be 
particularly effective in alleviating hi9h temoerature slagging 
and corrosion, preventing corrosion and fouling of cold end 
boiler surf~ces, and reducing emissions of NOx, S03, and 
acid soot to the atmosphere.#~ 

1 2 Y 'JS 

Sarto, Jorma 0. and :>aul G. Fouts 

E~GI~E PXHAUST ~ECIBCULATJON. (Chrysler Corp., Hiohland Park, 
Mich.) U. S. Pat. 3 ,44~ ,846. 60., May 2U, 1'169. 6 refs. 
(Appl. Apr. '24, 19b7, H claims). 

A device is described for the recycling of exhaust cases in an 
internal combustion engine. The formation of nitrogen oxides 
does not become particularly objectionable until the combustion 
temperature exceeds about 2200 F, but the usual engine 
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combustion temperature, which increases with engine load or the 
rate ot acceleration at any given speed, frequently rises to 
about 2500 F. It is known that the recycling of at least 53 
and not more than 25~ of the total exhaust gases through the 
engine will reduce the combustion terr.perature to less than 
2200 F. The desired result is usually obtained with the ordinary 
engine upon the recycling of about 15% of the total exhaust 
gases. The invention comprises a bypass duct connecting the 
exhaust and inlet headers having its opposite ends in 
communication with the exhaust header adjacent the hot spot and 
with inlet header downstream of the throttle valve, the bypass 
duct also having a fixed restriction dimensioned so that more 
than 53 but less than 253 and usually about 153 of the total 
exhaust gases are conducted through the bypass duct when the 
pressure differential between the ends corresponds to cruising 
or part opeP. throttle acceleration conditions. 

12978 

Pabson, S. R. 

VER~TCULITE IN THE ABSORPTION OF GASES, VAPOURS AND FUMES. 
Ind. Chemist, vol. 37:21Y-220, May 1961. 

A m~thod tor the absorption of gases in low concentration is 
presente~. fxfoliated vermiculite is placed in horizontal beds 
containing 0.12 to 0.38 in. granules in a thickness of 2 ft. The 
vermiculite is impregnated with a liquid reagent selected 
according to th~ requirements of the gas to be absorbed. The air 
containing the gases to be absorbed flows downwards through the 
bed at 50 cu tt/m/sg tt surface giving a resistance of 2 in. wg. 
This corresponds to a space velocity of 1500 cu ft of gas/hr/cu ft 
ot material. The b~d remains effective for long periods depending 
on the reagent used and the type of gas absorbed, can be 
regEnerated an indefinite number of times. The process has been 
found particularly effective for the absorption of gaseous 
constituents in very low concentration which are otherwise not 
easily absorbed in liquid solutions. Some gas mixtures 
successfully absorbed by this method are diesel tumes, NOX, SOX, 
and odors. 

130111 

Goller, Edward s. 

CARURETOR CONTROL MEANS FOR INTERNAL COMBUSTION ENGINE. 
(Assignee not given.) U.S. Pat. 3,11116,1911. lip., May 27, 1969. 
1 ref. (Appl. June 21, 1967, 8 claims). 

Automobiles conventionally employ a butterfly valve in a 
carburetor to control flow of fuel to the automobile's engine. 
Upon deceleration, this butterfly valve is suddenly closed 
resulting in raw fuel being sucked into the engine. This raw fuel 
is not burned properly resulting in increased air pollution during 
deceleration. An invention is presented to provide means for 
automatically holding the butterfly valve opeq for a few seconds 
after deceleration is initiated to admit air into the carburetor 
downstream of the butterfly valve for forming a combustible 
mixture with the raw fuel hanging on the walls of the carburetor 
and intake manifold. The set screw which adjusts the idling 
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speed of the engine is replaced by a solenoid having its armature 
normally extended to give the engine d faster-than-normal idle. 
The armature is automatically withdrawn to give the engine a 
normal idle 3 to 10 sec after deceleration has begun. This allows 
for combustion of the raw fuel which collected in the engine when 
the butterfly valve closed. 

1 JO J3 

Grittinci, Margaret E., Frances w. Lamb, and Ruth E. Stephens 

METHOD OF CO~TPOLLING EXHAUST EMISSION. 
N.Y.) U.S. Pat. 3,449,063. 4p., June 10, 
May 13, 1466, 10 clal!'1s). 

{Fthyl Corp., New York, 
1%9. 5 refs. {Appl. 

A method is presented for reducing unburned hydrocarbons, carbon 
monoxide, and nitrogen oxides ot the exhaust gas from internal 
combustion enaines operating at an air/tuel ratio of 15 by 
contacting th~ exhaust gases with oxygen, ammonia, and a catalyst. 
Additional oxygen is tirst in1ected into the exhaust stream. 
Ammoniam carbonate is added and vaporized to ammonia by the heat 
of t~e exhaust gases. The ammonia, oxygen, and exhaust gases are 
then contacted with the cataly~t at a temperature between 600 and 
BOO F. The catalyst consists ot an alumina support impregnated 
with 0.001 to 25 wt' copper oxide and with 0.001 to 3 wt 3 
palladium. 

1J160 

Yita, Nobuyuki and Yoshiya Fuse 

EXPfRir?N1S TO INHI9IT NITROGEN CXID2S DEVELOPEJ WIT~I~ THE 
EXHAUST SYSTEM O~ DIESEL ENGINES. {Diesel haiki gasu chu no 
chisso sankabutsu no hassei yokusei ni tsuite no 2, 3 no 
1ikl<en). Text in Japanese. Nenryo Kyokaishi (J. Fuel Soc. 
JC\pan), !\H (504) :241-24'!, ~.pril 1'!69. 10 refs. 

Kitrogen oxides are the main comconents of narmtul gases which 
dPvelop within the exhaust system of diesel engines. 
Pxperiments were ~e~tormed using a one-cylinder Fulperland F-2 
diPsel engine {compression ratio of 22., 3 horseDOWPr, 1500 rpm). 
Nitrogen monoxide and dioxide were measured by Salzmann•s 
method. Conrentration ot nitrogen oxides ranged fro~ 180 to 550 
prm; the more the load on engine, including the numher of rotati 
rotations, the more was the concentration ot nitrogen oxides 
with the maximum concentration of 1200 rpm. The ratio of 
ni+rogen dioxide to nitrogen oxides decreased with the 
ir.creased load on the engine, and was not influencec bv the 
number of rotations. The development or nitrogen oxid~s was 
ettectively inhibited by sending the exhaust gas partially back 
to the pre-engine combustion chamber. Nitrogen oxides were 
slightly inhibited by increasing negative pressure within the 
engine chamber. However, engine power was decreased by this 
procedure. By delaying tne fuel inJection time, forwation of 
nitroqPn oxides was slightly inhihited without decreas1ng the 
ennine power. To confir~ these results, these experiments 
should be repeated usino a larqer diesel engine. 
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13198 

Jefferis, George C. and J. D. Sensenbaugh 

EFFECT OP OPERATING VARIABLES 
MODERN POWER STATION BOILER. 
Paper 59-A-JOH, 8p., 19~9. 9 
Meeting of the Arn. Soc. Mech. 
Nov. 29-Dec. 4, 1959.) 

ON THE STACK EMISSION FROM A 
Preprint, .~rn. Soc. Mech. Engrs., 
refs. (Presented at the Annual 
Engrs., Atlantic City, N. J., 

A series of tests on stack emission from an oil-tired boiler 
are described. The effects of windbox air admittance, oil 
te~perd~ure, burner tilt, excess air, and gas recirculation on 
the dust loading, the combustible content of the dust, and the 
concentration of nitrogen oxides were studied. In the first 
series of tests, closing the main air dampers slightly and 
opening the auxiliary dampers quickly produced large increases 
in dust loading and combustible content. When a wider range of 
damper settings was used, the dust-loading curve did not rise 
as sharply, and the combustible content was constant over the 
entire range of damper settings. The NO concentration decreased 
as the main air dampers were closed and the auxiliary ones 
opened. Increasing the oil temperature by 35 F halved the dust 
emission and reduced the combustible portion by 15 to 17%. The 
nitrogen oxides showed a decreasing tendency with increasing 
oil temperature. With excess air, the dust was reduced by 20%, 
and the combustible content by 173. However, increasing the 
oxygen percentage increased the nitrogen oxides from 184 to 258 
ppm. Burner tilt and gas recirculation appeared to be 
interrelated, since the dust loading increased with increasing 
gas recirculation at zero tilt. Other tests at positive tilts 
with varying gas recirculation gave a constant dust loading. 
The combustible car.tent was little affected by the quantity of 
recirculated gas, and the nitrogen oxides concentration decreased 
with increasing gas recirculation. 

13202 

Schmitt, Karl, Wilhelm Ester, Hans Heumann, and Harry Pauling 

NITROGEN OXIDE CONVERSION. (Hibernia Chemie GmbH, 
Gelsenkirchen-Buer, Germany, and Harry Pauling, Munich, Germany) 
U. S. Pat. J,4:d,071. 7p., July 1, 1969. 4 refs. (Appl. May 
1b, 1966, 29 claims). 

In the production ot nitric acid and other nitrogenous products, 
exhaust qas is produced which contains significant quantities of 
nitrogen oxides, particularly NO and N02. A process for absorbing 
these oxides an~ recovering them as ammonium nitrite includes 
adjusting the mole ratio of NO to N02 to 1 and then introducing 
the adjusted gas into an arnmoniacal solution of ammonium nitrate. 
The ammonium nitrate content of the absorbent solution is 
controlled so that the solution viscosity at any given 
temperature is higher than the viscosity of water at the same 
temoerature. When the ammonium nitrate concentration is 
maintained at about 40 to 50 weight percent and the absorption 
process is operated at 20 to 30 c, at least half the ammonium 
nitrite formation takes place at the liquid-vapor interface. 
The remainder ot the ammonium nitrite is prodµced in the gas 
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phase by successive absorption of small amounts of gaseous ammonia 
in the vapor ipace, where it is neutralized with water vapor and 
nitrogen oxide to form ammonium nitrates as well as the ammonium 
nitrites. ~hese dissolve in the absorbent solution. By 
preventing the development of easily decomposable ammonium 
nitrite mists, the process minimizes efficiency losses and 
explosior dangers. 

1320'> 

Markvart, Miroslav and Vladimir Pour 

SELfCTIVE REDUCTION OF NITROGFN OXIDES WITH AMMONIA. 
redukce kyslicniku dusiku amoniakem) Text in Czech. 
Prul!lysl (Prague), 19 (1) :8-12, 19b9. 12 refs. 

(Selektivni 
chem. 

In manutacturino nitrogen acids, catalytic reduction of nitrogen 
oxides in tall gases is the most effective method of 
neutralization. Using ammonia as a catalyst, nitrogen oxides 
can be selectively eliminated. The consumptivn of fuel using 
ammonia is approximately ten times lower than with other reducers. 
Tests were conducted to gain more information about the method. 
All measurements were taken under atmospheric pressure, and the 
reaction tooK place in the kinetic range. Nitrogen oxides were 
detected by the standard titrimetric method. catalyzers were 
prepared by depositing active metal on aluminium. In the 
absence ot oxyoen, the reduction is fastest on platinum 
catalyzers; 953 conversion is reached with temperatures above 
c. In the presence of oxygen on the same catalyzer, the 
tewperature may be as low as 180 c. The increase in speed of 
reaction is most evident with small concentrations. The activity 
ot the catalyzer is greatest when the amount of Pt is 13. In all 
ot the tests, the greater the speed of the gases, the higher the 
temperature must be. The only disadvantage of this method is 
that ammonia salts are generated that may deposit on the cool 
parts ot the reactor. 

1 3:2 'i>J 

Hollander, ?c;on 

FFCUCTION OF NITROGENOUS GASES 3Y CHARCOAl. (Bedukcia nitroznych 
plynov drevenym uhlim). Text in Czech. Ch<em. Prumysl, 15 (8): 
4Y8-':>00, 1gb5. q refs. 

Modern methods of reducing nitrogen oxides from emissions of 
industrial plants use catalytic reduction of nitrogen oxides with 
combustible gases. In the experiments reported, complete 
catalyst-free reduction of nitrogen oxides to elementary nitrogen 
was accomplished by the use ot charcoal. The gases were fed to a 
quartz reduction tower tilled with preheated granular charcoal 
followed hy washina with an indicator solution ot alpha
nanhthylamine, sulfanilic acid, and sodium acetate; drying with 
calcium chloride, a flow meter, and a dry air pump. Judged by the 
high sensitivity of the indicator, the etficiency of the process 
can he considered 1003. The remaining ash has a porous structure 
which does otfer noticeable resistance to the gas passing through 
it. At gas speeds of 0.08 or 0. 15 rn/sec the consumption of 
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charcoal is 40 kg/1000 cu m of incoming gas. The upper limit 
of speed for a grain of 3 to 4 mm is 0.29 m/sec. At higher 
speeds the consumption of charcoal doubles. The method is 
applicable ~o any industrial process in which nitrogen oxide 
concentrati0n is less than 50 mg/L of waste gases. The 
poss1bilities exist of adapting it to batch processes and of 
utilizing the generated heat of reaction. A minimum of equipment 
is required, and water is not produced as a by-product. 

1JJ94 

Austin, H. c. and W. L. Chadwick 

CONTROL OF AIR POLLUTION ~ROM OIL-BURNING POWER PLANTS. 
Fng., 82 (4): 63-66, April 1960. 2 refs. 

Mech. 

California law requires that stack-plume opacity not reach or 
exceed Ringelmann No. 2 shade for more than 3 min in any hr. To 
comply with this law, the Southern California Edison Company 
examined their industrial plumes. Gas emissions were measured 
for particulates, S02, SOJ, and NO. Plume opacity was 
found to be significantly affected by the amount and size of 
particulates, the amount ot SOJ present, and the amount of 
water vapor present. Particulate removal was found to be 
most efficient with the use of an electrostatic precipitator which 
removes about 90% of the particulate matter. The most effective 
removal of SOJ, S02, and NO, 75-90%, could be accomplished 
by the use of a vanadium catalyst at high temperature, followed 
by introduction of ozone and electrostatic precipitation. This 
process proves to be economically unfeasible, however. It was 
touni that NO formation is best limited by delaying the complete 
combustion in the boiler and protracting the flame path. 

13403 

Ganz, s. N., r. Y. Kuznetsov, v. A. Shliter, and L. I. Leykin 

REMOVAL OF NITROGEN OXIDES, SULFUR DIOXIDE, AND SULFURIC ACID 
MIST AKD SPRAY FROM INDUSTRIAL EXHAUST GASES USING ALKALINE PEAT 
SORBENTS. (Ochistka vykhlopnykh gazov ot okislov azota, 
sernistogo gaza, tumana i bryzg sernoy kisloty torfoshchelochynymi 
sorbetami v zavodskikh usloviyakh.) Text in Russian. Zh. Prikl. 
Khill'., 41 (4) :720-725, 1968. 1 ret. 

Studies on the purification of exhaust gases from the Mills
Packard process under industrial conditions revealed that the 
most eftective additive to the peat sorbents was ammonia, the 
sorption of gases producing a useful organomineral fertilizer. 
Addition ot the ammonia directly to the boiling layer of sorbent 
was the most efficient method, and three sorbent layers were 
used. Successive layer thicknesses were 200-300, 300-400, and 
400-450 mm with moisture content 35-40, 40-45, and 45-55 percent, 
resfectively. Faw material requirements for sanitary purification 
ot ~O,OOU cu m/hr are (in tons per hr): 0.294 ammonia, 1.5 dry 
peat, and 3 peat with 50 percent moist~re. The ton-per-hour 
trapping rate was: O.J1H nitrogen oxides, 0.405 sulfur dioxide, 
and 0.012 sulfuric acid. Data are given for.the effectiveness 
ot tne resultant fertilizer determined from agricultural study. 
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13451:l 

Pawlikowski, Stefan, Stanislaw Aniol, and Stanislaw Bistron 

!XPEPINENTS ON THE ABSOBPTION BY AMMONIA OF NITROGEN OXIDES 
THROUGH THE us~ OF NOZZLE SYSTEMS, ON A PILOT-PLANT SCALE. II. 
ABSORPTION BY SOLUTIONS CONTAI~ING AMMONIUM CARBONATE AND BICAR 
BONATE. (Proby arnor.iakalnej absorpcji tlenkow azotu w 
ukladach dyszowych w skali poltechnicznej. II. Absorpcja 
roztwore~ zawierajacym weglan i wodoroweglan amonowy.) Text in 
Polish. Przemysl. Chem., 43 (2): 80-BJ, 1964. 1 ref. 

Best results with respect to nitrogen oxide absorption by systems 
containing ammonium carbonate and bicarbonate are obtained when 
thP NH3:C02 ratio is set as low as possible. This results in 
thPrmal reactions which raise the temperature by only insignificant 
amounts, thus reducing the loss of ammonia by volatilization 
to 2 - 53 of bound nitroqen, vs approximately 303 by conventional 
absorptior. methods. The experimental plant, approximately one
tenth the size of a commercial installation, operated at high 
etficiency/ 90-99% in terms ot nitrogen absorption and 703 in 
terms ot total absorption. The yield was unaffected by changes 
in opera~ing parameters over a wide range. The process is 
safe, even when the reactor product becomes acid. 

1 3 ':J3':J 

Straschill, Max 

THE PEPPOCESSING OF NTTROGPN OXIDE-CONTAINING ~ASTE GASES IN 
PICKLING PLAVTS. (Die Aufarbeitung nitrosehaltiger Abgase in 
Peiz<>rei<>n.) Text in r;erman. Metall-:ieinigunq Vorbehandlung, 
12(11):21()-211, Nov. 1963. 3 refs. 

The most practical method for detoxirication of the nitrogen 
nxides that are present in pickling plant waste gases is through 
aos0L~tion ana dc>compos1Tion in aqueous solutions of alkalies, 
nrea, aminosulfonic acid or ammonia. Of these, the ammonia 
procPss, in which a mixture of the waste gases and ammonia is 
passed through an activated charcoal filter, possesses the 
advantage that the reaction which takes place at the filter 
yiPlds stable am~onium salts. Ttese do not attack the activated 
charcoal, and may be removc>d by scrubbing, thus restorinq the 
etticiency or the filter. Other procedures, such as adsorption 
ot the nitroaen oxides on activated charcoal, activated alumina, 
and ~ctivated silica are effective but rather expensive. 

1 J 'd I 

Ermenc, E. D. 

WISCONSIN PROCESS SYSTEM FOP PECCVERY OF DILUT~ OXIDES OF 
!UTPOGFN. Chem. Eng. Progr., S2 (11) :4ll8-492, November 1956. 
10 rPtS. 

The Wisconsin Process was proven technically feasible as a means of 
produc1na BN03. The recovery system operatea in accordance with 
desiqn, except tor minor mcdifications made in the field. Total 
co2t ot the nominal 40 tpd eq~ivalent 100% HN03 plant, including 
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engineerinq and cverhead, was slightly over $2,000,000, with about 
603 ot the cost in the recovezy system. The bulk of the operating 
costs also occurred in the recovery system. Since the system is 
not quite economical enough for the froduction of a cheap chemical 
like HNOJ in the u. s., it may have eventual use in the production 
ot N204 or recovery ot dilute nitrogen oxides for pollution 
prevention. There may still be areas in the world where the 
Wisconsin Process may be economic, farticularly where ammonia is 
expensive or not available. 

13538 

Childers, Eugene, Charles w. Ellis, and Donald J. Ryan 

METHOD OF REMOVING NITROGEN OXIDES FROM GASES. (Du ~ont De 
Nemours (E. I.) and Co., Will'lington, Del.), U. S. Pat. 3, 125, 408, 
March 11, 1964. 6 refs. (Appl. Dec. 19, 1955, 1 claim). 

A process for the disposal of stack gases containing nitrogen 
oxide fumes is presented. The waste gas is first mixed with an 
excess amount of a reducing gas containing 60-903 of an alkane. 
The mixture is passed over a platinum catalyst supported on 
activated alumina at a reaction temperature between 450 and 1000 
c, and a space velocity between 25,00G and 150,000 reciprocal 
hr/cu tt of catalyst. The nitrogen oxide fumes are reacted with 
the reducing gas to form nitrogen, water, and carbon dioxide 
which can be discharged to the atmosphere. 

Cohn, Johann G. E. 

METHOD OF PEMOVING NITROGEN OXIDES FROM GASES. (Engelhard 
Industries, Inc., Newar~., N. J.) U.S. Pat. 3,1Hl,727. lip., 
Jan. 21, 19b4. 9 rPfs. (Appl. Get. 12, 1956, 11 claims). 

A process is described for recovering heating values and purifying 
waste gases produced by the oxidation of ammonia in the production 
ot nitric acid. Waste gases are mixed with a hydrocarbon fuel and 
the mixture is passed over a 0.1 to 5.0% by weight rhodium and/or 
pall;i.dium .supported catalyst at the reaction temperature of 
700-72~ F. The heat generated in passing the mixture over the 
catalyst may be used to raise the gas temperature or to generate 
steam isothPrmally. Space velocity for the reaction may be in 
the range ot 60,000-110,000 standard vols cf gas/vol of 
catalyst/hr. The more hydrocar~on fuel used, the more complete is 
the removal ot nitrogen oxides. 

13062 

Ganz, s. N., A. I. Luk'yanitsa and L. i. Bel'china 

COMBINED PR0DUCTION OF IRON-NITROGEN ?ER7ILIZEqS AND 
POPIFICATION OF GASES PROM NITROGEN OXIDES. (Kombinirovaniye 
proizvodstva azotnozhelezistykh udobreniy s ochistkoy gaza ot 
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okislov il.Zota). Text in Pussian. 
1611, 1Y64. 2 refs. 

Zh. Prikl. Khim., 37(1):1609-

Wastp p1ckl1ng solution tram metal-working factories with an 
approximate content of 25% FeS04 and 4-53 free H2S04 can be used 
tor purification of waste gases containing oxides of nitrogen. 
An unst:i.ble complex (Fe (NO) S04) is formed when the gases are 
passPd through the pickling solution, which on heating breaks 
dowP to give FeS04 and pure NO, which can then be used to form 
HN03. Treatment of the terrous sulfate with ammonia and water 
gives a mixture ot iron hydroxides and arnrnoniu~ sulfate which can 
be used as fertilizer. In this pa?er, rates of absorption of NO 
and NO plus N02 by solutions of FeS04 were studied at var1ous 
conditions and concentratior.s of NO and NO plus N02. 

1 368'.J 

Ptroshchenko, v. I., A. N. Tseytlin, A. P. Zasorin, and V. s. 
7olotn.rev 

u-rLIZATION OF NITP~GE~ OYI~=s - BY-PRODUCTS OF CE~TAIN 
rrarstRIES. (Ut1lizatsiya okislov azota otkhodov nekotorykh 
rroizvod_o;tv) Text in Russi.an. Khim. Prom. (Moscow), 1 (1) :79-
f'O, 1Y61J. 

Production of nitric acid trom exhaust gas with high NO content 
as comparPd with exhaust gas with low NO content plus N02 is 
discussed. A nethod is desccibed which involves cooling the 
gasPs to 25-JU c, introducing additional air, and carrying out 
oxid:i.tion in a cooler-oxidizer. About 8% absorption is 
achinvnd with J53 nitric acid absorbent. Specifications for an 
operatinq installation wh1ch produces 2500 kg of 553 acid are 
given. A ~odified version using oxygen rather than air is 
(llent1oned. 

1no1 

Bylov, V. D., Yu. D. Znamenskiy, L. P. Ka pi tonova, 'an!! M. s. 
Shchedrov 

ON THE SULFURIC ACID METHOD OF COLLECTihG NITROGEN OXIDES FROM 
INCOMPLET3LY OXIDIZEJ GASES. (K voprosy o sernokislotnom 
metode ulavlivaniya oki3lov azota iz nedookislennykh gazov). 
Text in Russian. Zh. Prikl. Khim., vol. 35: 1503-150'.J, 19o2. 3 
refs. 

Incompletely oxidized gases were oxidized with a solution of 
H~OJ in YJ3 sulturic acid in a one-tray bubbling column to study 
aspects.at sulfuric acid collection ot nitrogen oxides. Maximum 
removal (7'9%) was achiev,-,d with a 'J% HN03 concentration and an 
input NO plus N02 concentration of 0.573 volume percent. It is 
conclud<'d that etfective sulfuric acid removal of nitrogen 
oxidgs with Yi3 sulturic acid can he accomplished after. 
preliminary oxidation with a 3-43 solution of HN03 in 933 H2S04 
when the oxidation and n.bsorption cycles are carried out 
separately in the liquid phase. 
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13718 

Trofimov, A. I. 

FfMOVAL o~ NITROGEN OXIDBS FROM COKE OVEN GAS. (Ochistka 
koksovogo gaza ot okislov azota). Text in Russian. Koks i 
Khuu., no. 2:42-43, 1Y66. 

An arrangement for removal cf nitrogen oxides from coke gases, 
installed at the Yasinovskiy Coal-Tar Chemical Plant. is 
described. It converts NO to N02 (in 110-120 sec at 70-80 C 
and 15-16 bar) , which in turn reacts with olef ins to form 
a resin which, after cooling to 30-40 c, is washed in a scrubber 
tilled with residue from 50 x 50 mm Raschig rings. The 
installation was designed for OFerating with a 0.83 oxygen content 
in the coke gas, but 0.4-0.53 oxygen is found sufficient, 
preclud1ng the need for introducing air. Operational reduction 
ot nitrogen oxides is from 12-18 to 2-J cc/cu m. This 
arrar.gement was installed at a cost of 234,000 rubles. 

1J7U1 

Ganz, s. N., R. I. Braginskaya, N. I. Gogodetskiy, and M. A. 
Lok shin 

ABSO~PTIO~ OF NITROGEN OXIDES WITH MILK OF LIME IN MEC~ANICAL 
AB~ORBFRS CF PILOT INSTALLATIONS. (Absorbtsiy3 okislov 
azota izvestkovym molokom v mekhanicheskikh absorberakh 
opytno-promyshlennoy ustanovki). Text in Russian. Izv. Vysshikh 
UchPbn. Zavede·nii Khim. i Khim. Tekhnol., 5 (1) :155-15Y, 1962. 
4 rets. 

Pilot operation of a 16 cu m-capacity absorber for absorbing 
nitrogen oxide with milk of lime was carri~d out for six months. 
Physicuchemicai and hyucodynamic tactors were studied to 
establish the dependence of degree and rate of absorption of 
nitrogen oxides by Ca(OH)2 solution on concentration of nitrogen 
oxides in the gas, and the dependence of the concentration of 
nitrite-nitrate salts and Cao in the solution on volumetric gas 
tlow rate and quantity of liquid in the apparatus. Experiments 
were made at 45-50 C and 55-60 C. Estimates indicate this 
method will give a ten-told reduction in the cost of HN03 
production, with an annual a~ortization cost of 10,500 rubles as 
compared with 165,600 rubles for existing methods. 

1J746 

Daniels, Farrington, William G. Hendrickson, and Elton Gordon 
Foster 

NITRIC OXIDE RECOVERY SYSTEM. (Wisconsin Alumni Research 
Foundation, Madison). u. s. Pat. 2,578,674. 1Up., Dec. 18, 
1q~1. 1J refs. (Appl. Mar. 28, 19~9, 18 claims). 

A process tor the recovery of nitrogen oxid~s from gaseous 
mixtures is presented. The nitrogen oxide-containing gas is first 
cooled and then drien by passing it through a body, shower, 
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str<'ctm, l.1yPt, or beri of soli·i atlsorben-t havinq a preteren1'ial 
artsorbab1l1ty toward water, and the dried gas is then contacted 
with a catalyst mass having the function ot accelerating 
oxidation of the nitric oxide content of the gas mixture to 
nitroqen dioxide. The dry qas mixture is contacted with particles 
ot a solid adsorbent, such as silica gel, which separates 
nitroqen dioxide tram the other cumfonents of the gas mixture. 
Adsorbed nitrogen dioxide is de-sorted by circulating hot 
nitroyen diox1dP through and in direct contact with the solid 
a~sorbPnt material. The rema1r1nq ad~orted N02 is flushed out by 
means ot hot dry air contacted with the solid adsorbent. ~hen 

NOi is to bE converted to HNOJ, oxygen-conta1n1na air is used, 
and when the N02 is to be linuified, hot ary cn2 or nitrogen can 
be us~~d. 

1 j :i ~,(l 

~~ocs~s FOR TPE REMOVPL Of N1TPIC OXI~E FRO~ GASES. (Shell 
[) p v cl '-' ~ m ,, r. t c 0 • ' s a n r r a n c is c 0 ' r:: ii l i f . ) u . cl • pa t. 1 ' !:l 8 g ' 5 4 7 ' 3 p. ' 
Nov. 2L., 19J2. (Appl. Mily 14, lYJl, .'CJ cleiims). 

A process for removing nitrogen oxides, p~rticularly nitzic 
oxi~e, trom waste gases comprises reduction of the gas with 
a chromous compound. The rrorlucts ot the reaction are frobably 
hydroxlam1ne or ammonia, depending on the conditions of the 
r~action. C~romous sillts of organic or inorganic acids may 
he used, and the reaction shoulrl take place at room ternperature 
ilS h1qh temreratures decrease the amount nf nitric oxi~e taken 
uc tv t~~ chromous salt solution. Neutr~l chromous 
co~poJnd~ which ilre water solJhle give the bebt re3ults. Under 
cert.11n c0nd1t1ons, it m~y ~e ~dvanta·J~ous to use chromous 
com[«Jun.:ls ir. the- .solid sti\te with or 1;i thou t ii support. 

TN"r1"1'l/,".'TL.t-:. 
11n r~f~~. 

C(!r·tr. ~r.g. Progr. Syll~. S.::r., 
A PEVT~W OF PJELISHED 
S7 (J">): JY-~O, 1961. 

In this rPVlPW and biblio~r:~~hy ot JJb articles on a1~ pollution 
contr·ol published from August 1YC,H thr:ou~h July 1Ybll 1 most of the 
ctrt1r1.~s ~rP w1t~1n tivP r3t~1or10s: research re~octs, 

~ 0 sc~1ptJ(1n~ ot spFCl~lc control ir1stdllat1ons, ~1scuss1on of 
cnnt rols tor Ct pn.Lt.lcular in i u~try or , qiv<:-•11 rrocp:;:,s, 
l1 l :Jc 11 :.; s lo n ~. n f a cl a:.:~ s o t c on t r o l J e v ice or t e ch n i q u ~.:; , o c 
ct0scr1; 1 t1on.:=-- 0£ cortrol er1u1pment... 'Ihe l·err.a.1n1nrJ µ.:ipers a.re 
1>'!<>•ral ri:LSCUSSlOI'.S Of ['OllUtlCO ['rOblPIT'S or control deV:LCeS. 
Tl1cJ:~0 articles d• 3 scr1h1nq ~esearch rc:,ults anJ th0s~ ot a 
110n( r,11 r:nt11rr ,jr~ rPv1ew1?d. Th~"::-:;e ar:d th2 rer:ia1f!1n'l rt=iterences 
'"' cnclu1P<: in • suh-iPct ir.'1«:< keyeu to e comPlPte t'ibliogr:aphy. 
'l' h i ~-. pr(~'...->(~ r t ii t 1 on i s il es i q n P ,4 t c r co v 1 d P ch 1:--:::i m 1 cal en <:1 i n PP rs w 1 th 
a nu1<1e to l'<-'CE·Pt OC'V>'lopnients anrl to ilSc;ist thP~ in solv1nc; their 
O\..'n p<)lJ ut ion prohlE";m:=-~. 
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13893 

Anderson, Cl. C., P. L. llomeo, and w. J. Green 

A NEW FAMILY OF CATALYSTS FOR NITRIC ACID TAIL GASES. Nitrogen, 
no. SO:JJ-36, Nov./Dec. 1967. 6 refs. 

A unitary ceramic cartridge was designed to act as a precious 
metal catalyst support. The suppori- r::onsists of a block of 
ceramic, through Which a multitude ot small parallel channels 
pass which are coated with the precious metal. Bench-scale 
and field experience have shown that the unitary catalyst is 
well-adapted to the treatment of nitric acid stack qases. Using 
natural ga3 as a fuel, decolorization of stack gases is 
effected using palladium as the catalyst on the ceramic support. 
The cer:amic structure is well designed for the two-stag~ 
catalytic removal of NO and N02 in gases containing more than 
the J3 m~ximum oxygen level required for one stage removal. 
By applyin~ platinum-alumina on the ceramic cartridge, excellent 
abatement (94%) of the nitrogen oxides present in the gases is 
ac~ieved at 100 psi and space velocities up to 150,000. 

1 3899 

Varlamov, M. L., G. A. Mana kin, Ya. I. Starosel'skiy, and 
L. s. Zbrozhek 

INVESTIGATION OF THE AMMONIA METHOD OF REMOVING NITFOGEN OXIDES 
FROM TH3 EXHAUST GASES OF A NITROGEN-OXIDE NITRIC-ACID TOWER 
SYSTEM. I. (Issledovaniye ammiachnogo metoda ochistki ot 
okislov azota otkhodyashchikh gazov bashennoy nitroznoy 
sernokislotnoy sistemy). Text in Fussian. Nauchn. Zap. 
Odessk. ?olitekhn. Inst., vol. 40: 24-33, 1962. 4 refs. 

Data from laboratory study of the removal of low concentrations 
ot n1 t rogen ox ides 11sing gaseous ammonia and ammonia water are 
presented. The use of gaseous ammonia, in conjunction with 
acoustic coagulation with an aerosol, yielded an average degree 
of removal ot 853 when incoming gases were highly oxidized. 
Nitrogen dioxide, and an equimolecular mixture of NO and N02, 
reacted with 82-93% completeness with gaseous ammonia, this 
value increasing slightly with increased reaction volume. A gas 
lift using ammonia water yielded 63.6% purification with a 
403 content of nitrogen oxides. The degree of oxidation of 
industrial exhaust gases is an imrortant factor determining the 
degrae of purification by this ~ethod. The data given 
corr~spond to an equimolecular NO and N02 mixture. 

1 J9~8 

Agnew, w. G. 

FUTURE EMISSION-CONTROLLED SPARK-IGNITIOK ENGINES AND THEIR 
FUELS. Proc. Am. Petrol. Inst. Sect. I II, vo,l. 49: 24 2-280, 
1':169. 26 refs. 
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Future trends in vehicle and gasoline design for the purpose of 
meeting increasingly strinaent air pollution controls are 
discussed. Federal exhaust emission standards for 1970 are more 
strinqent than those for 1969. standards now require 10% lower 
hydrocarbon and co emissions and measurement methods have been 
chan9ed from a concentration basis to a calculated mass basis. 
Emission control systems are improved and are integral with the 
power plant and the fuel syste~. Included in future plans are 
evaporative emission restrictions, nitrogen oxides emission 
control, and ~ore stringent hydrocarbon and CO emission controls. 
Pew devices available for control include large manifold air 
i~1ection reactors, catalytic converters, and alternate 
po~er plants such as gas turbines, external combustion engines, 
and electric propulsion. Attention will be given to reducing 
the extreme deviations of high volatility gasolines in the 
summer and lo• volatility gasolines in the winter and reducing 
eye irritation by reducing the amount of aromatic hydrocarbons 
in the engine exhaust gas. Propane may be used since it 
permits leaner mixtures. While emission standards are met, 
companies will try to maintain or imFrove present levels of 
driveahility, reliability, !uel economy, cost, and owner 
convPnience. At the same time, the oil industry will be making 
necessary changes to ensure that the new hardware systems will 
oper~te with the greatest possible satisfaction to the car owner. 

1JY87 

Abti-otf, J. and H. J,uther 

THE MEASUREMENT OF OXIDE OF NITROGEN EMISSION FROM OIESEL ENGINES 
AND ITS CONTROL BY MODES OF ENGINE OPERATION. (Die Messung der 
Stickoxid-~mission voe Dieselmotoren und ihre Beeinflussung durch 
Massnahmen am Motor). Text in German. ATZ (Automohiltechnische 
Zei.t:ochr:>.ft) (Stuttgart), 71(4):124-130, 1969. 14 refs. 

rndeavoring to lower the carbon monox~de and nitrogen oxide 
emissions by diesel engines, the authors carried out an extensive 
series ot measurements on three water-cooled four-cylinder and 
three air-cooled single-cylinder diesel engines, three of which 
had direct fuel injection, two were eguipped with a mixing 
chamber, and one worked by the 'M' method. The standard 
equipment of an internal combustion engine performance-test 
stand was augmented by apparatus for exhaust gas analysis. 
~uring engine operation, samples of exhaust gas were removed 
throuqh ~ tap from the exhaust pipe, cooled, dried, and conveyed 
through a branched pipe to three measuring stations. One part of 
the sample was analyzed in a flame ionization detector, another 
was usPd tor determination ot the co and C02 contents by 
recording infrared absorption analyzers, and the third part was 
tirst oxiaized and then admitted to a photometer for 
determination ot its total N02 content. In the oxidizer, 
developed by the authors for speedy intermittent oxidation of NO 
to Nn2, successive exhaust gas samples are pumped alternately 
into one of two oyid2tion chambers. The exhaust gas is 
pressurized, oxidized by compressed oxygen, and released through 
a pressure-reducing valve into the N02 photometer. In addition, 
the possibilities of lowering nitrogen oxide emissions were 
discussed: changing the fuel composition (cetane/alpha
methylnaphthalene mixtures) , the use of various ignition 
accelerators, recycling of the exhaust gas, changing the fuel
in1ection timing, or introducticn of water into the combustion 
chamber. 
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14007 

Hsieh, Yu Hsioh 

AN EXPERIMENT IN THE PRODUCTION OF NITROGEN FROM NITRIC ACID 
PLAN~ TAIL GAS. (Ts'ung hsiao suan wei ch'i chih ch'i t•an ch'i 
ti shih yen). Text in Chinese. K'o Hsueh T'ung Pao, vol. 10: 
307-308, 19~7. 6 refs. 

By passing nitric acid tail gas first an alkali scrubbing tower 
to remove C02 and then t~rough a catalyst rP~ctor to reduce N02 
and 02 in the presence ot excess hydrogen, it was found practical 
to recover nitrogen. Three types of catalysts were made by 
depositing Cu and Ni on soil diatoms: CuO:diatoms, NiO:diatoms, 
and cuo plus NiO:diatoms, all in a 1:9 ratio. The highest 
absorption rate could be attained with a sodium hydroxide 
concentration ot 1~ and a gas linear velocity of 0.2 m/sec. The 
concentration ot C02 could be reduced to 30 ppm. By using CuO 
with a firebrick carrier at a temperature of 600-650 c, a space 
velocity of 6000 reciprocal hours, and 4-63 excess hydrogen, it 
was possible to produce a gas with 1-~ ppm NO, 10-20 ppm 02, 
and 400 ppm NH3. By using the copper-nickel catalyst with 
diatoms as carriers at a temperature of 300-500 c, a space 
velocity of 1500 reciorocal hours, and 53 excess hydrogen, a gas 
with 0.4-0.7 ppm NO, 10-20 ppm 02, and 300-500 ppm NH3 could be 
produced with the content ot noxious gas within acceptable 
limits. The temperature ot reaction increases rapidly with 
oxygen content ot the tail gas and with space velocity. Since 
the reactor was ot simple construction, there was no way to 
control the temperature, and no tests were performed under 
conditions ot low temperature and high space velocity. 

1402~ 

Ryason, ?. r. and J. Harkins 

STUDIES ON A NEW METHOD Of SIMULTANEOUSLY REMOVING SULFUR DIOXIDE 
AND OXI9ES Of NITEOGEN FRON COMBUSTION GASES. J. Air Pollution 
Control Assoc., 17(12) :796-799, Dec. 1967. 13 refs. 

In this study, a high-sulfur fuel was used and S02 concentrations 
were measured ahead of and tallowing the catalyst bed to test 
the simultaneous reduction of S02 and NO. synthetic qas 
mixtures of S02 in N2 and CO plus C02 in N2 were combined in 
various proportions as the reactant gases. A number of different 
metals, supported on an alumina extrudate or on a silica gel, 
were tested tor the reduction of SG2. The test gas contained 
twice the stoichiometric amount of CO. Tests for S03 in the 
otfqases were negative, as expected in a reducing atmosphere. 
The COS concentration depended on the composition of the reaction 
gas wixture. Generally the mixtures stoichiometric in CO showed 
somewhat less reduction than did the mixtures containing a 
twofold excess of co. Reactant gas mixtures containing excess 
CO deposited sulfur in the cooler parts of the apparatus 
downstream trom the catalyst bed, but this amount was negligible. 
To utilize the reduction reactions in a practical system at 
relativ~ly high dilutions requires a catalyst, the most active 
being copper supported on alumina. Substantial reduction (90% or 
greater) can be achieved in 0.35 sec, corresponding 'tu a space 
rate of 10,000 vol/vol/hr. A side reaction of carbon monoxide 
with elemental sulfur to form cos reqaires that the initial 
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amount ot cc be stoichiometric tor the amount of S02 plus the 
NO present. To employ this method for the purification of flue 
gases would require near stoichicmetric fuel air operation 
of the furnace. Thermodynamic considerations show that the 
optimum initial ratio of CO to S02 is somewhat less than 2 to 
minimize the production of carbonyl sulfide. · Substantial 
reduction of undesirable sulfur comfounus and essentially 
quantitative reduction of oxides of nitrogen are possible with 
this method. 

140 31 

Harris, Samuel ~ •• Edwin F. ~orello, and Gavin H. Peters 

PROCESS FOR DECOMPOSITION OF OXIDES OF NITROGEN. (Standard 
Oil Co. Inc., Chicago) u. S. Pat. 3,459,494. 2p., Aug. 5, 
1969. 4 refs. (Dec. 14, 1966, 10 claims). 

A process is claimed that can provide as high as 98 to 100% 
decomposition of nitrogen oxides into nitrogen and oxygen. The 
method consists of contacting nitrogen oxides with a high-melting 
solid catalyst selected frcffi at least one member of the group 
comprised ot alkali metal oxides, alkali metal silicates, 
alkaline earth metal oxides, alkaliue earth metal silicates, 
and mixtures of these, at a temperature above 700 C for a time 
sufficient to accomplish the conversion. The contact of the 
nitroqen oxides with the catalyst should take place between 
about 700 c and 1100 C, and preferably between 800 c and 1000 c. 
The degree of decomposition will depend upon the particular 
catalyst and temperature used. Operating details and possible 
variations of the process are described. The effectiveness of 
the method contradicts previous assumptions of the great 
difficulty of carrying out such decomposition, an1 by eliminating 
the use of platinum and paladium as catalysts, reduces the cost 
and adds to the commercial significance of this conversion 
technique. The high degree of conversion would make possible 
the use of the resulting air mixture for human consumption; by 
producing a breathable, oxygen-enriched atmosphere, the process 
may have applications in space travel, reduction of air pollution 
trom industrial gas streams, purification of automobile exhaust 
gases, and reduced smog formation. For example a modification 
ot the process is described which produces automobile·exhaust 
emissions substantially free of all harmful nitrogen oxides; 
it is also contemplated that by use of this method, solid 
ammonium nitrate grains may be used as the source of nitrogen 
oxides in space exploration. 

14034 

Benson, Jack D. 

REDUCTION OF NITROGEN OXIDES IN AUTOMOBILE EXHAUST. Preprint, 
Society ot Automotive Engineers, Inc., New York, N. Y., 17p., 
1969. 11 rets. (Presented at the International Automotive 
Fngineering Congress, Detroit, Mich., Jan. 13-17, 1'169, Paper 
690019.) 

One of the reactants involved in photochemical smog is NOx, 
defined as the sum of nitric oxide (Nu) and nitrogen dio~ide (N02) 
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concentrations; NO, emitted by automobiles in exhaust gas, 
slowly oxidizes to N02 under atmospheric conditions. Although 
the control of nitrogen oxides from automobile exhaust is not 
yet required by law, several methods were investigated to 
determine how much control is possible and what penalties result. 
These methods involved spark timing, carburet1on, and exhaust 
recirculation. On one test car, a control syst~m was developed 
which reduced nitrogen oxides 743 while maintaining hydrocarbon 
and carbon monoxide control at current (1968) federal levels. 
However, a 13% loss in fuel economy was incurred, and driveability 
problems were observed. Application to other car models, deposit 
accumulation, durability, and performance under extreme weather 
conditions are all open questions at this time. (Author abstract 
modified) 

140 36 

·raylor, F. E. and F. M. Campau 

THE IIEC A COOPE,FATIVE FESEARCH PROGRAM FOR AUTOMOTIVE EMISSION 
CONTROL. Proc. Am. Petrol. Inst., Sect. III, vol. 49: 309-327, 
1969. 5 refs. 

The Inter-In,ustry Emission Control Program, which now is 
comprised ot six petroleum companies and tive automobile 
manutacturers (including tour foreign firms) , was established in 
1967 and expanded in 1968 to pcol the research efforts of the two 
industries in the design and development of a virtually 
emission tree, gasoline-powered vehicle. Specific targets 
call for a 90 to 97% reduction in the hydrocarbon, carbon 
monoxide, and nitrogen oxide emissions of a typical vehicle 
and are ained at imrroving the guality of the Los Angeles Basin, 
considered the most critical air shed area in the United States. 
Of some 17 research projects begun under the program, those 
associated with catalysts, thermal reactors, exhabst gas 
recirculation, and modification of fuel properties are receiving 
the major current attention, using techniques ranging from 
mathematical modeling to component hardware development and 
testing, to the building and testing ot complete conceot cars, 
which combine various emission control sub-systems into fully-
f unctioning automobiles for total emission evaluation, 
durability testing, and product acceptability evaluation. 
Descriptions of the various research problems and methods are 
given. Because of Federal emissions testing re~uirements, 
much ot the total effort is directed toward designing exhaust 
control systems that can operate at high efficiency almost 
from the moment of engine start-up. Summaries are given of 
the investigations underway that deal with the fuel and hardware 
compdnents of a spark ignition engine; these involve the 
development ot additives to suppress nitrogen oxide formation, 
hydrocarbon combustion-improving additives, hydrocarbon 
deposit-modifying additives, surface tension and emulsifying 
agents, and the study of the eftect of fuel volatility on exhaust 
and evaporative emissions. 

14054 

Ganz, s. N. 

ABSORPTION OF NITROGEN OXIDES BY SOLID ABSORBENTS. PART I. 
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(Pogloshcheniye okislov azota tverdymi sorbentami. Soobschchen·iye 
I). Text in Pussian. Zh. Prikl. Khim., vol. 31:138-140, 1958. 
5 refs. 

In a search for an effective solid absorbent for low-concentration 
(0.3-0.253) nitrogen oxides, experimental studies were made 
with activated carbon, aluminum silicate, silica gel, manganese 
dioxide, cupric oxide, hopcalite, and coke in conjunction with 
industrial qas trom a nitric acid plant. Data reflecting the 
relative effectiveness of these absorbents are plotted and 
indicate the descending crder given above. Hopcalite, Mn02, 
cuo and coke were difficult to regenerate, the first three of 
these being unsuitable because of the chemical nature of 
their. action. Complete desorption ot nitrogen oxides from 
carbon, aluminum silicate, and silica gel is difficult, . 
requiring temperatures on the order of 200-350 C. Aluminum 
silicate is regarded as the most suitable material based on its 
sufticiently hiqh absorbing capability, high mechanical strength, 
and ability to undergo hi~h-temperature regeneration. 

14073 

Lozhkin, A. F. and N. L. Subocheva 

1ECOVERY OF NI~ROGLN OXIDES FROM LOW-CCNCENTRATION GASES WITH 
ACTIVAT3D CA3RON IN l ~OVING LAYER. (Ulavlivaniye okislov azota 
iz nizkokontsentrirovannykh gazov aktivirovannym uglem v 

podv1zhnom sloye). Text in Russian. Sb. Nauchn. Tr. Permsk. 
Politekhn. Inst., no. 18:61-74, 1965. 14 refs. 

The absorbing capacity of grades KAD and AG activated carbon 
were found to he comparable when used in a stationary or 
movinq layer to absorb nitrogen oxides in low concentration 
(ahout 13). It was found that the higher the state of 
oxidation of the nitrogen oxides present, the greater the 
absorbing capacity of the activated carbon. The possibility 
o~ determining the linear rate ot carbon motion from data 
on the displacement of a point at constant concentration in a 
stationary layer is verifierl. During thermal regeneration, 
the absorbed nitrogen dioxide dissociates into nitric oxiae 
and oxygen, and there is an accomFanying combustion loss of 
carbon with the formation ot C02. This carbon loss amounts 
to about U.5% of the starting weight for KAD, and 0.43 for 
l\D carbon. 

140'U 

Kapa, R. D., R. G. Jewell, and R. v. Spangler 

EFFE~T OF EXHlUST GAS RECIRCULATION ON AUTOMOTIVE RING WEAR. 
J. l\ir Pollution Control Assoc., 12(5) :24b, 247-254, May 1962. 
b refs. 

As a means of controlling nitrogen oxides in automobile exhausts, 
it was found that exhaust gas recycling offers an effective 
method of controlling combustion temperature with the result that 
less nitrogen oxides are formed. To determine how exhaust gas 
re=ycling affects engine wear, a cooperative research program was 
undertaken by the Department of Engineering, University of 
California and the Pesearch and Development Center of the 
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Richtield Oil Co. At steady state engine operation, a 903 
reduction ot piston ring wear was registered when about 123 of 
the exhaust gas was recirculated back to the inlet manifold. 
Experiments per~ormed under simulated traffic conditions 
resulted in a sor, reduction of piston ring wear when 12~ of the 
exhaust qas was recycled. The temperature of the recycled gas 
did not alter th2 ring wear reduction etfect. However, when 
condensed water entered the engine inlet manifold, a substantial 
wear increase of the piston rinqs was recorded. No adverse 
effects resulting from exhaust gas recirculation regarding engine 
denosits and cleanliness were observed. No attempt was made to 
tind more optimal conditions by changing the standard tune-up of 
the engine with respect to spark timing or air-fuel ratio 
carburetor settings. (Author conclusions modified) 

1LI1 '.>'J 

Thomas, Fred W. 

TVA'S AIR QUALITY MANAGEMENT PROGRAM. Proc. Am. Soc. Civil 
Engrs., J. Power Div., Paper 6Ll83:131-1Ll3, March 1969. 18 refs. 

The air quality proqram of the Tennessee Valley Authority as 
related to its fertilizer and coal- and nuclear-fired power 
plants is reviewed. Preventive aspects ot pollution control are 
basic to the program designed for steam-electric generating 
plants. Plar.ts are located at sites where terrain is favorable 
to etfective dispersion, and air quality weasurements are 
recognized in plannLng and designing plant structures. The 
proaram is supplemented by an ~xtensive monitoring system for 
measuring sulfur dioxide, fly ash, ozone, and nitrogen oxide 
emissions. Mobile sampling equipment is used in conjunction 
with stationary monitoring systems because it appreciably 
shortens the period required to define air quality in the 
vicinity of a plant. TVA also conducts extensive research 
~tudies on plume dispersion, levels ot ground level tumiqation 
during inversion breakup, and chemical processes for the removal 
of S02 from tlue gas. At nuclear plants, an extensive network 
ot instruments monitors airborne particulates, radioiodine, heavy 
particulate fallout, and rainwater. TVA has sought to prevent 
deleterious eftects trom S02 emissions primarily through the use 
ot hLgh st~cks designed to limit 502 concentrations at ground 
level. As unit size and plant capacity increase, stack heights 
are being raised from 170 to BOO to 1000 ft. With increasing 
worldwide attention focused on techniques for converting S02 
to sulturic acid or fertilizer, TVA is now exploring the use 
ot limestone in pulverized coal-tired units and cyclone-furnace 
units. Where fly ash creates a nuisance problem. TVA is 
substituting 95% efficiency precipitators for mechanical 
collectors. 

141% 

Peters, !1. s. 

CAUSES, IMPORTANCE AND CONTROL OF NITROGEN/OXXGEN COMPOUNDS IN 
THE FIELD OF AIR POLLUTION. (Ursachen, Bedeutunq und Kontrolle 
dee Stickstoff/Sauerstoft-Verbindungen in der Luftverunreinigung). 
Text in German. Chem. Ing. Tech., 41 (10) :593-64LI, May 1969. 
13 refs. 
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In heavy smog, nitrogen oxide concentri!"tions of 1 to 3 ppm have 
been measured over some cities. Physiological effects on humans 
have been observed at 3 ppm and 8 hours of exposure. The 
nitrogen oxides in the atmosphere come mostly frcm motor vehicles 
and power plants, as well as from chemical plants, such as nitric 
acid production plants, plants for the recovery of catalysts, 
pickling plants, etc. In the gasoline powered engine, a high 
nitric oxide concentration is formed at ignitton temperature 
(2200 C). Since the gases cool rapidly to ambient temperatures, 
no equilibrium conditions can be attained and the nitric oxide 
concentration of exhaust gas is rather high. There are two 
possible methods of avoiding this. The ignition temperature 
should be lowered or the gas should be cooled at a slower rate. 
Otherwise, a catalyst should be found which speeds decomposition 
of nitrogen oxides at low temFeratures. There are also several 
methods for reduction of nitrogen oxides from stack gases. 
Adsorption on zeolites and certain other types of molecular 
sieves is a rather promising method. Intense research on these 
methods is recommended, since little is known about them. 

14l02 

Bjerklie, J. W. and B. Sternlicht 

CRITICAL COMPARISON OF LOW-EMISSION OTTO AND RANKINE ENGINE FOR 
AUTOMOTIVE USE. Preprint, Society of Automotive Engineers Inc., 
New York, 16p., 1969. 16 refs. (Presented at the International 
Automotive Engineering Congress, Detroit, Mich., Jan. 13-17, 
1969, Paper 690044.) 

Pankine cycle external combustion engines, which are currently 
used for low emission power plant systems, are considered in 
terms ot their application to automobiles meeting future pollution 
requirements. A comparative study of theoretical reciprocating 
and rotary Fankine cycle engines using steam and organic fluids 
with existing Otto automotive engines indicates that the 
performance of the termer should be superior with respect to 
size, torque, economy, emission, response, maintenance, and 
reliability. Use of external combustion, which means that the 
engine can use the same fuel burned in power plants, will reduce 
tuel cost and produce inherently lower emissions. With presently 
availabl~ tluids and with the most practical machinery presently 
known, the steam reciprocator is best able to co~pete with the 
Otto cycle engine. However, development of an 'ideal; lcw 
temperature, nontoxic, nonflammable tluid should lead to vapor 
engines significantly better than the reciprocating steam engine. 
These engines will require no regenerator or superheater and will 
not have the cost and size disadvantage of the steam system. 
Reciprocating vapor engines will develop very high torque merely 
by feeding high pressure vapor to the cylinder. It is hoped that 
chemical and petrochemical companies will concentrate on the 
development of the 'ideal' fluid. 

142~~ 

Paleari, c. and F. Renzanigo 

COM3USTION PRODUCTS OF DIESEL FUEL. I. THE EFFECT OF AN 
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IGNITIO~ I~PFOVING ADDITIVE ON THE NITROGEN OXIDE AND CAPBON 
MOSOXIDE CO~TEN1. (Prodotti di combustione di combustibili diesel. 
I. ~ffetti di un additivo promotore di accensione sui contenuti 
in ossido di azoto ed ossido di carboni0. Text in Italian. 
lliv. Combust., vol. 13:419-431, June 1959. 3 refs. 

Investigations were made on the eftect of gasoil compositions, 
the presence of ignition improvers, and ot engine operation 
conditions on the nitrogen oxide and carbon monoxide content of 
a c.F.R. F-3 engine exhaust gas. With all the gasoils used during 
these tests, the highest nitrogen oxide contents were observed· 
when the engine was running on intermediate loads. The effect of 
additives was seen only when the engine ran at minimum speeds. 
It was found that nitrate base additives reduce the exhaust gas 
CO content, particularly with low cetane nu~ber gasoils in 
engines on high loads. (Author summary modified) 

14297 

!!ind, c. J. 

CLEAN Aill AND THE bJESEL. Indian Eastern Engr. (Bombay), 
111 (L) :71-79, Feb. 1969. 

A detense of the diesel engine against criticism that it is a 
hPavy contributor to air pollution is presented. Under ideal 
conditions if all gasoline engines were replaced by diesel 
engines, the emission of carbon monoxide, aldehydes, and nitrogen 
oxides would be reduced, carbon dioxide, hydrocarbons, and soot 
would be increased, and sulfur dioxide would be unchanged. carbon 
dioxide is not seen as a health hazard, and hydrocarbons are not 
considered dangerous, as they are in parts of the u. s., because 
the other conditions necessary for the creation of photochemical 
smog, particularly climatic factors, are not present in the U.K. 
carbon monoxide, possibly the emission most hazardous to health, 
woul1 be reduced to almost negligible amounts. Sulfur dioxide 
would necessarily be kept to a minimum, since in diesel engines 
the sulfur content of the fuel 1s deliberately kept very low to 
reduce internal corrosion ot engines. In addition, because the 
diesel engine is more efficient than the gasoline engine, the 
absolute quantity ot fuel oil used would be reduced, thus lowering 
the total impurities discharged into the atmosphere. Efforts are 
underway to reduce the major pollutants from diesels: smoke 
(carbon) and odor (sulfur dioxide). Supercharging by making use 
of energy remaining in the exhaust gases to drive a turbine 
and compressor, is seen as one way of maintaining a satisfactory 
tuel/air ratio for smokel~ss operation and greater efficiency 
as fuel input is increased. Improvements in the combustion 
process are being investigated as an engineering goal and to 
reduce odo~ous emissions. 

1430Y 

Hunter, J. B. 

PLATINUM CATALYSTS AND AIR POLLUTION CONTROL. S. African Mining 
Eng. J., 1'168: 438-440, Feb. 23, 196.8. 1 ref. 
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A ceramic platinum catalyst support in the form of a honeycomb
like structure is described. The catalyst is a highly active 
platinum tightly anchored to a ceramic base by a new proprietary 
technique. This concept in catalyst packaging not only protects 
the ceramic structure against breakage but also allows for 
catalyst interchangeability. These catalysts were found to be 
usetul in elimirating nitrogen oxide tumes in systems where 
natural qas and purge qas were used as fuels. Examination of the 
catalyst after six months o! operation showed no sign of 
deterioracion. The catalysts were found to be effective for 
compl2te oxidation of organic contaminants and also in nuclear 
Power installations where intense radiation causes the 
decomposition ot water and the gradual rise in concentration of 
a hydrogen/oxygen mixture in a closec loop system. A major 
advantage ot the honeycomb catalyst is its exceptionally low 
pressure drop. Other advantages include more uniform gas. 
distribu~ior, greater structural strength, no attrition or loss 
ot tines, and no channelling or hot spots. From the standpoint 
ot sys~em design, the rigid structure also provides greater 
prOCPSS tlexihilitv. 

Lee, G. and A. c. Coulson 

THE DESIGN AND D~VELOPMENT OF GAS SCRUBBERS FOR THE 
EUROPA 1 UPP~R STAGES PROPFLLANT SYSTEMS. Weapons Fesearch 
fstablishmer.t, Salisbury, S. AustralLi, Dept. of Supply, TN DWD 
2!., 6'.lp., ~ug. 1968. 24 refs. 

CF~TI: N6~-27151:l 

The design and development ot gas scrubbers for the removal of 
N204, unsymmetrical dimethylhydrazine, and Aerozine 50 from 
nitrogen carrier streams are described. The final scrubber 
incorporates eight stages fitted with sieve plates made out of an 
aluminum alloy. At the base of the unit, a stainless steel float 
valve controls the water outlet tlow and maintains a gas-tight 
seal. The water flow-rate can be set at O. 5 gal/min. In the 
launcher installation, the umbilical mast vent lines to the fuel 
and oxidant sccubbers serving the second stage are fitted with 
nozzle plates at the scrubber inlet tlange. These control the 
gas flow rate. The vent lines from all the other places are 
titted with a flowrator and control valve, the arrangement being 
that manual control can limit the gas tlow rate and maintain it 
whil~ the pressure talJs. To allow tor imperfect scrubbing of 
N!.04 in the gas streams, the vent gases are led to 45 ft-high 
sTacks situated 750 tt trom the installations, and the effluent 
water is piped to soakage oits located at safe 1istances from 
inhabited areas. From the results, it was clear that high 
etticiencies are obtainablE when stripping the fuel gases from an 
inert stream, but it is not possible at any gas flow rate to 
remove N204 down to 5 ppm using this technique. In trying to 
nroduce a scrubber system capable of coping with the high impulsive 
tlows, it i~ probable that the best compromise for a gas scrubber 
was achieved. The scrubber is best suited to constant flow 
conditions or to tlow conditions which have a limited range of 
variation. 
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14333 

Dwyer, F. G. 

CATALYST SYSTEM KORPHOLOGY AND DESIGN. Franklin Inst. Research 
Labs., Philadelphia, Pa., Materials Science and Engineering Dept. 
and Public Health service, Durham, N. c., National Air Pollution 
Control Administration, Proc. First Natl. symp. on Heterogeneous 
catalysis for Control of Air Pollution, Philadelphia., Pa., Nov. 
19~H, p. 13-86. 13 refs. 

Common gaseous pollutants that are amenable to catalytic 
transformation are discussed. Sulfur dioxide is eliminated by 
catalytic hydrodesulfurization, oxidation with a vanadium 
pentoxide catalyst, or reduction with carbon monoxide in flue 
gases. Nitrogen oxides are eliminated by reduction with chromite 
and copper oxide catalysts, which lose their effectiveness. 
carbon monoxide is removed from atmospheric gases by catalytic 
oxidation. More is knowr. about the mechanism of CO oxidation, 
which is catalyzed by transition metal oxides and noble 
catalys~s, than about any other methods. carbon monoxide also 
can be oxidized in the presence ot H2 over Mn02, and indium 
doped zno, based on electronic charge transfer. Mechanisms 
tor the oxidation of hydrocarbons are similar to those for CO 
oxidation but more catalyst efficiency. Interaction of gaseous 
pollutants presents a problem in finding the right catalyst. 
The complexity ot the problem is seen in the exhaust from 
internal combustion engines. Here, CO and unburned hydrocarbons 
are converted by catalytic oxidation and nitrogen oxides are 
converted by catalytic reduction. The transition metal oxide 
and noble metal· catalysts must be supported on a base for ease 
ot handling, cost, and thermal stability. Problems encountered 
in treating industrial gas streams are those of dilution. A 
further complication arises if the diluent interferes in some 
manner with the reaction being catalyzed. Poisoning effects, 
which are present in all heterogeneous catalytic reactions, must 
also be considered. Although none of the catalysts is a panacea, 
each brings t~e solution of air pollution closer. 

143~~ 

Fukui, Syoze 

HYGIENIC CHEMICAL STUDIES ON PUBLIC NUISANCE BY INJURIOUS GASES. 
XI. FUNDAMENTAL STUDIES ON REMOVAL OF NITROGEN OXIDES FROM GASES 
BY TfiE TP.EATMENT WITH AMMONIA (NO. 2). ON THE MECHANISM OF 
REACTION BETWEEN NITROGEN OXIDES AND AMMONIA. (Yudoku gasu 
ni yoru kogai no eisei kagakuteki XI. Anmoniya shoriho ni yoru 
Chisso sankabutsu no jokyoho (sono 2). Chisso sankabutsu to 
anmoniya no hanno kiko). Text in Japanese. Eisei Kagaku 
(J. Hyg. Cheir,.), 13 (1): 22-28, 19o7. il refs. 

Treatment of waste gases with ammonia has previously been found 
ettectiv?. in removing nitrogen oxides. 1he present investigation 
concerns the mechanism of the reaction between nitrogen oxides 
and ammonia in the gas phase. The reaction proceeds according to 
the equation 2N02 plus 2NH3 yields NH4N03 pl~s N2 plus H20. If 
the n~monium nitrate produced by the reaction is removed by some 
mechanical means, the only qase emitted will be nitrogen. Since 
nitric oxide did not react with ammonia, it was oxidized to 
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nitrogen dioxide or nitrous anhydride by air and treated with 
ammonia. The reaction between nitrous anhydride and ammonia is 
N20J plus 2NH3 yields NH4N02 plus N2 plus H20. (Author abstract 
modi tieri) 

143I:'7 

Nabiyev, '1. K., A. A. I<ulik, P. T. l'ierenkov, and A. D. Tikhonenko 

"llRI?IC.~TION CF ~I71'0GE~ OF EXHAUST GAS IN THE PRODUCTION OF 
WEAK NIT~IC ACID FOR THE SYN7HFSIS Of AMMO~IA. (Ochistka azota 
vykhlopnogo qaza pri proizvodstve slaboy azotnoy kisloty dlya 
s1nteza ammiaka). Text in Pussian. Dokl. Akad. Nauk Uz. SSR, 
20(11) :17-20, 1%3. Y refs. 

The small amount of nitroqen oxides in exhaust gases was reduced 
by natural qas usins a nickel catalyst. On a platinum-nickel 
cafalyst, a volume rate of 2800 cu cm was obtained. Complete 
puritication occurred at 500-600 deg. The resultinq gas 
cont~ining Y3.e5~ n1troqen, can be usec for the synthesis of 
ammonia. A method is proposed for a sinsle-step conversion 
to a nitrogen-hydrogen mixture using water vapor and nitrogen 
ohta1ned by catalytic purification ot exhaust gas. 

14JW.J 

Pe'!:"ov, YP. v. 

A3SO~PTION OF NITROGEN 01ID~S BY MAGNESIUM, STRONmIUM, AND BARIUM 
HYDPO¥TDE3. (Poqloshcheniye okislov azota gidratami okislov 
milgn1ya, strontsiya, bariya). Text ir. Russian. Tr. Novocherk. 
Politerhn. Inst., vol. 121:'J7-b0, 1961. 4 refs. 

Absorption of nitrog~n oxides in concer.trations of 0.25, 0.5, 
and 1.03 •itn 1 flow rate of 0.5 liter/Qin at 25 and 35 Cover 
powdered magnPsium hydroxidP with a moisture content of 31 was 
studied experimentally. Absorption rate was found to drop off 
considPrably after 60-70 min, at which time the absorbent may be 
washed with water to rewove magnesium r.itrate ar.d nitrite. 
1'CxperiwPnts •·1th Ba (0'l) 2-8H'20 and Sr (OH) 2-<JH20 were carried out 
at 15 C with a nitrogen oxide concentration of 0.51 and a flow 
rate of 0.5 liter/min. The strontium hydrate crystals retain 
thPir physical properties much better than does the barium 
hydrate, which readily deliquesces, making it difficult to use 
as en absorbent. 

1441:'1 

van Der Dr i ft , J. 

CATALYTIC Rf~OVAL Qf NITROGEN OXIDES F~CM WASTE GASES OF NITRIC 
ACID PLANTS. A ~ET~0D ~OP THE PREVE5TION OF AIR 0 0LLUTION. 
(Ka~alyt1sche verw1Jderinq van N-oxyden uit afqewerkte qassen 
van salpeterzuurfabr1eken. Een methode voor ce bestrijding 
van luchverontre1niging). Text in Dutch. Chem. Tech. 
(Amsterdarn), 24 (10): 301-305, 1':l6<J. 11 refs. 

304 NITROGEN OXIDES BIBLIOGRAPHY 



Removal ot nitrogen oxides trom nitric acid plants can be 
achieved by catalytic decornoosition or reduction. The catalytic 
decomposition follows the reaction 2NO yields ~2 plus OL. With 
a cooper-silica gel catalyst, the nitrogen oxide content of 
waste gas was reduced from 892 to 277 ppm at 510 c. The 
reduction method uses hydrogen, natural gas, or ammonia as 
reducing agents. Various installations tor the removal of 
nitrogen oxides trom waste gases are describeci. A heat 
exchanger is used to lower the temperature of waste gases . 
from around 'l15 C to 300 C after reduction. Several commercial 
catalysts are described. In an experiment using ~oneycombgrid 
HCM-S-YOO and ammonia, waste gas of 100,000 vol/vol catalyst/hr 
contaJ.nJ.ng 0. 391 nitrogen oxides and J% 02 (inlet temp. 286 C) 
was reduced to 50 ppm N02 and 86 ppm NO plus N02. Using 0.3% 
Pt on a Torvex ceramic honeycomb and natural gas, waste gas 
ot 100,000 vol/vol catalyst/hr containing 0.31 nitrogen oxides and 
2. 'l8'11 02 (inlet temp. 440 C) was reduced to 58 ppm nitTogen 
oxides. 

14':>33 

~ METHOn ?OR THE RECOVERY OF NITqOGEN OXIDES. {Werkwijze voor 
het winnen van stikstofoxyden). Text in Dutch. (Universal 
Oil Products Co., Des Plaines, Ill.) Dutch Pat. 6 ,607 ,036. 13p., 
Nov. 2'>, 1<l6fi. (Appl. May 23, 1':166, 8 claJ.ms). 

The system is particularly suited to handling tail gases from a 
nitric acid tactory and trom the lead chamber process of a 
sulfuric acid :actory. This rnethoci also gives a uistinct 
improvement in the output of a nitric acid plant. The waste 
gas is passed over a ~ed ot adsorbing coal particles followed 
by a hot fluid desorption medium to remove the adsorbed nitrogen 
oxides tram the particles. The dPsorption medium consists of 
steam at about 10 atm at a temperature greater than 157 C and 
preferably more than 177 C. The nitrogen oxide-containing steam 
J.s cooled and the mixture obtained is returned to the adsorption 
zone of the nitric acid pl~nt. The desorption medium can also 
bP hot air. The depth ot the bed should not exceed O.Jm to 
prevP.nt a large pressure drop. The stream waste gas through 
the adsorption bed J.s diverted upon saturation with nitrogen 
oxides to another ted of adsorbing coal. The coal in the first 
bed is then desorbed until the second bed is saturated and 
the cycre is repeated. Waste gas fro~ sulfu~ic acid plants is 
treated the same way. The advantages ot this method are better 
removal of nitrogen oxides with cost reduction, since no extra 
tuel is reguirect. Due to integration ot the units for 
preparation ot acid and tor recovery, higher output is obtained; 
output ot a nitric acid plant can be increaseJ by 53 by more 
comrlete USP of N02. 

145J1 

Fyzat, n and J. c. Guibet 

SI~ULATION OF THE FORMATICN OF NITRIC OXIDE DURING COMBUSTION IN 
AN ENGINE. (Simulation de la format~on d'o~yde nitrique au 
conn; de la combusti.on dans un moteur:). rext in French. Rev. 
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Inst. I'ranc. Pet role Ann. Combust. Liguides (Paris), 22(10):1530-
1 ')48, 19~7. 3 refs. 

si~ulation ot nitric oxide emission in engine exhau~t gases by 
calculation trom the pressure-time diagram was used in a computer 
prooram to determine the best combustion process with respect 
to nLtric oxide formation and engine efficiency. The calculation 
ot the pressure ti~e diagram was.first reviewed. Optimum 
operation was shown to correspond to rapid and relatively late 
comrustion. The theoretical calculations of optimum 
comrustion could be at least partially reproduced in actual 
runrinq conditions. 

14')54 

Ste<·hensf':iy, A. J. and v. S. Luk'yanchikov 

NITPIC OXIJP ?OPMATJON TN GAS TURBINES. (Ob obrazovanii okisi 
azota " kamerakh sgoraniya gtu). Text in Russian. Fiz. 
GorEniya, Ak:ad. Nauk ll.~r. SSR, Respub. Mezhvedom. Sb., 1966:91-
YJ. S refs. 

Tt is Ps~imated that existir.g gas turbines discharge 3 kg of 
Nn2 per ton of natural gas consumed, or 720 tons of N02 per 
1uun kW of useful power per year. The NO concentration in gas 
tur~ine exhaust reaches 0.2 vol 3. Calculations indicate that 
coolinq of thP exhaust gases with secondary air at a rate of 
1 OOl' d00/sec will assure almost comrlete dissociation of NO 
to N:! and 02. 

1 u r, u 'l 

H'lmblin, Cl .. J. J. and '1. J. Faust 

CAmALYTIC SYSTE~S FOR LEADED AND nNLEADED GASOLINE EXHAIJSTS. 
Franklin fnst. ~esoarch Labs., Philad•,lphia, Pa., :'laterials 
Sc1Pnce and fnaineering Dept. and Public Health Service, Durham, 
~- C., Naticnal Air Pollution Control Administration, Proc. First 
Natl. Svmr. on Heteroqeneous Catalysis for Control of Air 
PolJ.11t1on, rh1ladelph1a, Pa., Nov. 19t.l8, p. 131-159~ 

The problems of achieving complete catalytic combustion of 
oxiaizable components other than unburned hydrocarbons, carbon 
monoxiae, and nitrogen oxides are discussed. A catalyst 
placed in the exhaust system must be capable of dealing with 
lead, haloaens, sulfur, and phosphorus in ~11 combinations with 
oxygen and with each other. The catalyst must have a size and 
shape consistent with requirements for good flow distribution 
and low pressurP drop. The catalyst bed itselt and the 
individual particles must also not be subject to plugging 
by particulate matter. A catalytic converter lowers the 
concRntrations of all pollutants in the exhaust gas stream 
and 1oes not wanutacture any new ones. The automobile 
~anutdcturers achieved significant reductions in carbon monoxide 
and hydrocarbon ewJssion levels by controlling carburetion and 
ianition and by a~ding secondary air to the exhaust system. 
However, the still lower levels of emission desired after 1970 
will he dJtticult to attain without further losses in vehicle 
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pertormance. They may even be unattainable without catalytic 
converters. 7he use of present-generation catalysts may permit 
the recovery of the pertormance that already is sacrificed 
by engine modifications. The development of catalysts which can 
operate successfully for extended mileage en leaded fuels was 
accomplished. The performance of catalysts on unleaded fuels 
is outstanding. With leaded or unleaded fuel, a catalytic 
converter coupled closely to the exhaust manifold, under any 
engine operating conditions, assures lower emission levels 
than any other. system. 

146 30 

Schmidt, Alfred and ~erdinand Weinrotter 

PROC~ss AND EOUIPMENT FOR THE REMOVAL OF NITROUS GASES 
FRO! WASTE GASES. (Verfahren und Vorrichtung zur Entfernung von 
nitrosen Gasen aus Abgasen). Text in German. (Lentia G.m.b.H., 
Munich) W. German Pat. 1,07".>,571. 4p., Feb. 18, 1960. 1 ref. 
(Appl. May L, 1958, 7 claims). 

A process is described tor the removal of nitrous gases from 
waste gases, primarily from nitric acid factories. These gases 
are treated with a solution of magnesium nitrite, nitrate, 
and maanesium hydroxide and carbonate. ~agnesium hydroxide and 
carbon2te bind nitrous gases bv formin~ magnesium nitrite. The 
latter is decomposed by heating to temperatures between 140 
and £00 Cat 3 to 6 atm according to the equation 3Mg{N02)2 
plus 2P20 yields Mg{NOJ) 2 plus 2Ma{09)2 plus 4NO. A scrubbing 
solution concentration of 200 to 300 g magnesium nitrite/l 
must be maintained. The solid substance in the solution may not 
exceed 203. The NO liberated in the process can be re-used, 
and the magnesium hydroxide which separates in crystal form can 
be recirculated. ~lkali or alkali earth nitrates are added to 
the magnesium nitrite solution prior to re-use of the scrubbing 
solution. The equipwent for the process consists of a 
conventional scrubber, a container heated by pressurized steam 
tor decomposition of the magnesium nitrate lye, a reaction 
chamber, a chamber tor oxidation of NO, and inlet, outlet, and 
return pipes. 

146J1 

M~THOD FOR THF COMPLETE REMOVAL OF NITROGEN OXIDES. {Werkwijze 
voor het volledig verwijderen van stikstotoxyden). Text in 
Dutch. {Hibernia-Chemie G.m.b.H., Gelsenkirchen-Buer, West 
Germany and Harry Paulinq, Munich) Dutch Pat. 6,606,577. 13p., 
Nov. 21, 1966. {Appl. May 13, 1'l66, 23 claims). 

The invention describes a method tor the complete removal of 
nitrogen oxides from waste gases using ammonia with recovery 
of nitrogen as ammonium nitrate. First, the nitroqen oxides 
are completely oxidized and the mixture of NO and N02 is washed 
with ammonium nitrate solution of fixed maximum and minimum 
ammonia content, i.e., a maximum wate~ vapor: ammonia ratio 
of L:l and a minimum ratio of 100:1. The ammonium nitrite
containing solution obtaine1 is converted into ammonium nitrate 
solution with the help ot nitric acid. The concentration of 
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ammoniun r.itrate in the solution shoulj be so high that its 
viscosity is equal to or greater than that of water at the same 
temrPrature; at a ~orking temperature of 20-30 c, this 
concentration should be from 40 to 503 by weight. There should 
be at least two, ann pretereably three er more washers and the 
solution passing tPrough the scrubbers should contain at least 
O.j-j% by wt tree a~monia. Each washing stage in the gas washer 
installations should have its own inlet and outlet so that they 
are connectEc in series in the direction of gas flow and in 
parallel in the direction ct solution flow. The degree of 
oxidation of the gas, after passing through half or 2/3 of the 
washing stages, is corrected to 50~. A washing stage with mild 
n1tr1c acid should be added after the washing staaes with 
ammonia. ThP nitric acid content of the ammonium nitrate 
solution is t1xed to be 0.5-1.53 and never to exceed 33. The 
solution is vigorously stirred after mixing with air 
circ1Jlation. The nitric acid il:i11nonium nitrate solution is 
circulated with one or more giant air pressure pumps and cooled 
it n2cPssary. 

14bJ2 

~aa~ec-S~it, A. J. 

AENOVAL a~ PAPTICULATF AND GASEOUS CCNTAMINA~TS ~RO~ POWER PLANT 
FLUf GASES. Air Pollution Control Assoc. Los Angeles Nest Coast 
Sr~ct ion, Proc. ':'ech. Meet. Au:: Pollution Control As!"oc., llest 
C'nast ~ect., 1st, Los Angeles, 1g57, p. 102-110. 

~ethods tor the rPmoval of power plant flue gases are discussed. 
Two pilot plants 1n operation at the El Segunco Steam Station 
are workino on thP teduction of sultur trioxide. One is an 
APqA unit working on the hot side of the air pre~eater, and the 
o•her is a Western °rec1pitation unit operatino on the cold 
side ot thP air preheater. Many ~chemes tor t~e removal of 
su1+ur d1ox1dP and nitrogen oxides are also being tested with 
flue gases pumped from one stack tnrough the laboratory and 
out tc ~he other stack. Through the loop in the flue gas line 
goes 100 cu tt/min of tlue gas of relatively constant 
composition and temperature. Processes such as washing with 
water to re~ove 502 were considerej but were not economically 
teas1ble for large plants. Other processes, such as scrubbing 
wit~ ammonium sulfite are not applicable in their present state 
to s•ack qases containing low concentrations of S02 found from 
the combustion of 011. A dry scrubbing method usina adsorption 
charcoals has promise in that charcoal has a remarkable ability 
to remove sultur trom large volumes ot flue gas and can be 
reused. Since considerable adsorption of S02 from flue gas is 
possible at 150 F, cooling the gas is not necessary. The 
desorption can be accomplished with steam, aqueous a~rnonia, or 
heat1na. In this procedure, S02 is recovered in concentrations 
ot ~U-75i and vo or N02 is also adsorbed. The breakthrough 
point tor n1tro 0en oxides occurs much earlier than for 502. 
Since the adsorption boundary ot 502 is sharply defined, there is 
the interesting possihility of eluting the two components 
seaaratelv at ~itter0nt column heights. A continuous flow system 
coul~ then be adopted tor each ot the sections. For the cor.trol 
ot n1troaen ox1aes, the possibility exists of decomposing them. 
Another approach consists ot reduction with carbon, co, hydrogen, 
or methane. Application of this method to the power plant 
probl0m 1s d1t•icult, because tlue gas contains excess oxygen 
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whic~ rapidly consumes available reducing agents. Nitrogen 
oxides removed by oxidation with HN03 does not work at low 
temperatures. A great deal of research is needed to make these 
proposed schemes economically feasible. 

1 46 J 3 

Var:sh·avsi<:iy, 1. L., L. s. Zolotarevskiy, and A. I. Frenkel' 

ON THZ LIBZPATION OF NITROGEN OXIDES IN ENGINES WITH EXTERNAL 
CARDURETION OPERATING ON FUEL GASES. (0 vydelenii okislov 
a7-ota v dvigatelya~h s vneshnim smeseobrazovaniye~, 
ispol'zuyushchikh gazovoye toplivo). Text in Russian. Gaz. 
Pro~., 11(7):36-39, 1966. 6 refs. 

It was experimentally contirmed that the principle pollbtants 
trom engines operating on fuel gases with lean mixtures are 
nitrogen oxides. There are two aFproaches to the reduction 
of thesP. pollutants: shift to a richer mixture (alpha less than 
U.Y) or to a leaner mixture (alpha greater than 1. 35); the 
first being used only in special cases because of the resultant 
hiqh fuP.l consumnt{on rate. Adjustment to give minimum yield 
ot nitrogen oxides requires a leaner mixture than is possible 
tor gasoline-operated engines. The use of tuel gases for 
automobiles operating in large cities is seen as a possible 
prospect. 

14664 

Atsukawa, Masumi, Yoshihiko Nishimoto, and Naoyuki Takahashi 

STUDV ON THE REMOVAL OF NITROGEN OXIDES FROM EFFLUENT STACK 
G.\SES. Mitsubishi Heavy Industries, Ltd., Tech. Rev., 
':l(2)·1~!Y-1J'>, May 1%R. Y refs. 

Pilot plant tests ot the Mitsubishi Frocess for removing nitrogen 
oxid_es trom stack gases demonstrat<> tha+ nitrogen oxides can be 
economically reduced to less than 0.021 of gas content. By 
limitinq threshold concentrations of nitric acid to 200 ppm 
or below, the method should meet the removal requirements of the 
major sources of nitrogen oxide emissions: metal pickling 
plants, nitric acie plants, chemical Flants using nitric acid, 
nitrat~, and nitrite plants. Nitric oxide is conve~ted to N02 
by either homogeneous or catalytic oxidation, while nitrogen 
compounds are recovered through absorption of stack gases in 
wetted-wall towers packed with PVC sheets. Homogeneous oxidation 
is a slow process and requires large equipment. However, this 
equipment is easy to operate. Catalytic oxidation can be 
pertormed on small-scale equipment, but the catalyst is affected 
by water, dust, and mist present in the effluent gas and 
regeneration is necessary. The PVC eguiFment has a large 
absorption coetficient and a sm~ll Fressure drop. 

1 ~76':l 

Ryason, Porter Paymond 

METH0D OF RFMCVING SULFUR DIOXIDE AND NITROGEN OXIDES FROM GASES. 
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(ChP.vron Research co., San Francj.sco, Cf.) u. s. Pat. 
3,ll'.:>ll,3'.>5. 3p., July 8, 1969. (Appl. May 20, 1966, 6 claims). 

A catalytic process for the removal of sulfur dioxide and 
nitrogen oxides frorr- flue gases is described. The.flue gas 
reacts with a copper, silver, nickel, molybdenum, palladium, 
or cobalt catalyst on alumina support in the presence of carbon 
monoxide at 750 F foe at least 0.1 sec. The carbon monoxide 
is at least 753 of the stoichiometric amount necessary to 
redu~e the sulfur dioxide and other oxidizing gases in the 
mixture. 

1ll~O1 

Constantinescu, Mircea, Euqenia Platon, and Olga Tibrea. 

P?OCEDURE FOR ELIMINATING OIIDES CF NITROGEN FROM GASES USED IN 
AMMONIA SYNTHESIS. (Procedeu de eliminare a oxi2ilor de azot 
din ga<.ele tolositP. la sinte?.a amoniacului). Text in 
Romanian. (Ministry of Chemical Industries, Bucharest) 
Socialist Republic of 'lomaIJia Pat. S0557. 2p., Feb. 26, 1968. 
1 ret. (Appl. March 18, 1967, 1 c_laim). 

The pat0nted improvement consists of adding 5-60 mg/l sodium 
dichromate to the wash w~ter, or.e advantage thus offered being 
tne oxidation ot NO to N02 an1 N203, wnich then dissoive more 
readily in the wash water instead of escaping into the air. 

Olcott, Thomas M. 

D~V~LOrMENT AND DESIGN OF AN ISOTOPE-HEATED CATALYTIC OXIDIZER 
TPACS CONTA~INANT CONTROL SYSTEM (U). Lockheed Missiles and 
Space Co., Sunnyvale, Calif., Siotechnology Organi2ation, 
Con trnct llAS 1-7U33, NASA CR-66739, 277p.,. Feb. 28, 1969. 79 
refs. 

N b'l-1tl755 

The development and design of an isotope-heated catalytic 
oxi~izer trace contaminant control system is described. The 
p~6gram included establishing pre- and post-sorbent bed 
desighs to control potentially poisonous contaminants (e.g., 
R2S, NOL, S02, and NHJ) and to control contaminants that 
ffiight pro1uce undesirable products. Lithium hydroxide was 
selected as the pre-sorbent material. The sizing of the pre
sorhent bed was accomplished by establishing the stoichiometric 
quantity of lithium hydroxide requi..red to remove the poisonous 
contaminants and by establishing a satisfactory dynamic 
performance level. A trade-off was made between the weight 
penalty due to the bed and canister fixed weight and the weight 
penalty associated with the fan head rise required for flow 
to establish the bed configuration. To determine the pre
sorbent bed requirements, a regenerative charcoal main sorbent 
bed system, suitable for the proposed program, was postulated, 

·and its effect on the contaminant load was assessed. A 160-
day evaluation test of the pre-sorbent bed, catalytic oxidizer, 
and post-sorbent bed was conducted. Tests established the 
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tabrication and joining techniques and the compatability between 
the isotooe heat source materials of construction. Additional 
tasks included evaluation ot candidate electric heater concepts 
tor use in a simulated isotope heat source and evaluation of 
thermal insulation concepts. The insulation performance was 
better than expected and resulted in the reduction in the required 
insulation thickness from 1.~-1.0 inches. Solid insulation was 
selected tor the final design. The detailed design of the 
isotope heatPd catalytic oxidizer system included a stress 
analysis o~ the main structure and a review of the thermal 
characteristics. The resistively heated unit is an exact 
duplicate ot the radioisotope-fueled unit, except that the 
thermal power is obtai~ed from a resistively heated element located 
in the tuel cavity, and heater element and thermocouple leads 
pass through the heat exchanger core. (Author abstract 
modi tied) 

141350 

Trayser, D. A., F. A. Creswick, J. A. Gieseke, H. P. Hazard, 
A. E. Weller, and D. W. Locklin 

A ST~DY OF THE INFLUENCE OF FUEL ATOMIZATION, VAPORIZATION, 
A~1 MIXING PROCESSES ON POLLUTANT EMISSIONS FROM MOTOP-VEHICLE 
POWF~PLANTS. Battelle Memorial Inst., Columbus, Ohio, 
Columbus ~abs., Contract CPA 22-69-9, Phase Rept., 145p., 
Annl JO, 19n9. 120 refs. 

A study ot automotive engine induction systems was conducted. 
The objective of this P-on-experimental ~rogram was to explore 
incentives and approaches for reducing exhaust emissions by 
extending the lean-mixture operating limit through improved 
induction-system performance. The study was divided into four 
major subtasks: development of mathematical descriptions of 
induction-system phenomena; evaluarion ot methods for measuring 
mixture characteristics; conception of approaches to the 
definition and measurement of mixture quality; and evaluation 
ot alterHative atomization methods. The results of this study 
indicated that extension of the present limits, made possible 
by improved air-fuel distribution, can lead to modest but 
worthwhile reductions in emissions ot both unburned hydrocarbons 
and carbon monoxide and to substantial reductions in the emission 
ot nitroqen oxides. Minimizing or eliminating the liquid-fuel 
tilm on the intake manitold walls was concluded to be the most 
promising approach to achi~ving improved distribution. The 
liquid tilm can be reduced by employing atomizing devices that 
will produce droplet sizes approaching 10 to 20 microns under 
all operating conditions, by designing the induction system 
tor minimum impaction ot tuel droplets, and by heating the 
manitold walls to vaporize the fuel that is avoidably impacted. 
Fecommendations included an experimental program comprising the 
design, fabrication, and evaluation of an induction system with 
a carburetor employing an alternative, improved atomization 
dqvi~e and a low-impaction intake manifold. 

14402 

Andersen, L. B. and Ii. F. Johnstone 

GAS ABSO?PTION AND OXIDATION IN DISPERSED MEDIA. 
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Am. Inst. Chem. Engrs. J., 1 (2) :13':>-141, June 1955. 8 refs. 

The absorption and suhseguent liguid-phase reaction ot oxygen was 
studied with two types of dispersion apparatus: the Venturi 
atomizer and the fritted-glass disperser. The systems studied 
in both devices included the absorption of atmospheric oxygen 
bv catalvzed sodium sulfite solutions and the simultaneous 
absorption of atmospheric oxygen with nitrogen dioxide and 
with sulfur dioxide by water. Very large values of the liquid-
t il m mass transfer coefticient tor oxygen absorption were 
measured in the atomization zone of the Venturi atomizer. 
Over-all recovery efficiencies were less tha~ 2.33 for nitrogen 
dioxide but reachec as much as 223 for sulfur dioxide. Oxidation 
efficiencies for sodium sulfite solutions ranged up to 80%, 
depending on the operating conditions. The fritted-glass 
disperser gavP recovery etficiencies of nitrogen dioxide as high 
as YO% trom air containing 103 of the gas. The recovery 
etficiencv decreased at low concentrations of nitrogen dioxide 
for both the Venturi ntomizer and the fritted-glass disperser. 
(~uthor abstract modified) 

14Y '>':> 

Pa.b.;on, s. P. 

T?E J?VSLOPMENT OF AN EXT~ACTION PLANT FO~ THE ?LIMIKATION OF 
BLASTING ~8~ES. South Atrican Institute ot Mining and 
Metallurgy, Johannesburg, ~rans. Seventh Commonwealth ~ining 
an1 ~etall. Cona., vol. 2:75g-774, 19b1. 20 refs. 

Nitrous tumes produce acute toxic eftects and, when inhaled in 
gross concentrations together with siliceous dust, can 
accelerate the development of silicosis. Methods for extracting 
the oxides ot nitrogen from fumes caused by underground blasting 
were investiqated. A detailed description is given of laboratory 
work to analyze the compositicn ot fumes released iP blasting; 
the tumes were found to contain nitric oxide, nitrogen dioxide/ 
tetroxi1e, and nitrogen trioxide, with nitric oxide being the 
most signiticant for the problem or fume elimination. Poth 
laboratorv extraction tests and underground oxidation tests were 
carried out; the most successful results were obtained with a 
combined mettod of simultaneously oxidizing the nitric oxide and 
ahsorbing the oxidation Froducts. An extraction plant was 
developed, tasea on the use of alkaline potassium permanganate 
sol~tion impreqnated on verFiculite; the performance of the 
trial tilter showed tre eftectiveness of a single vermiculite 
bed, at least 2 ft thick, impregnated with d solution of 51 
NaCOJ and 5% KMn04 in oxidizinq and absorbing the nitrous fumes; 
extraction is good up to 55 f.p.m. 3ecause the bed loses a 
considerable portion of its absorbing power atter extended use, 
the air s~oulct be by-passed 1uring normal ventilation bPtween 
blasts to reduce decomposition of the permanganate by the air. 
Despite the good extraction obtained, air from the filter should 
still be mixed with ventilating air to a dilution of not less 
than 5 to 1 betore supplying the air to workinq places. The 
desiqn of a suitable fume extraction plant is described. 
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14967 

Hein, G. M. and R. B. Engdahl 

A STUDY OP EFFLUENTS FROM DOMESTIC GAS-FIRED INCINFRATOFS. 
(American Gas Association, Inc., New York, Proj. DG-3M, 27p., 
June 19S9. 24 refs. 

Measurements were made of the effluents from nine domestic gas
~ired incinerators, including two new prototype models, five 
new commercial units, and two older units. Standard test charges 
that typified wet domestic wastes and dry combustible materials, 
and two special refuse mixtures were burned. A free-standing 
chimne~ provided natural draft for the units. Sampling and 
analytical techniques were based on recognized methods. The 
concentrations in ppm in the flue gas and the emission rates in 
pounds per ton of refuse burned were determined for aldehydes, 
nitrogen oxid~s. organic acids, ammonia, and hydrocarbons. Grain 
loadings and emission rates were determined for particulate 
matter which included tarry organic materials. Odor and smoke 
density were also determined. Results demonstrated that 
significant reduction in emissions has been achieved through 
recent improvemen~s in incinerator design. When wet domestic 
wastes ar~ incinerated in new units, of up to 6-fold decreases 
in the rate ot aldehyde emissions are achieved. Decrease in 
organic acids is 3-fold; decrease in saturated hydrocarbons is 
H-fold. Although nitrogen oxides have increased 3-fold because 
of increased gas in the afterburner, their concentration is 
still lower compared to other combustion sources. Smoke, odor, 
and particulate matter emissions decreased to acceptable levels. 
Comparison of these emission rates with those from municipal 
incinerators shows that the new improved gas-fired domestic 
incinerators have lower particulate emissions, and, in general, 
equally low emissions of gaseous pollutants. Emissions from 
improved gas-fired units were in most cases lower than those from 
other incinerators and large gas- and oil-fired industrial heating 
units; they were much lower than those from automobile exhaust. 
The results of the study provide a basis tor modification of the 
present restrictions in certain areas on the use of gas-fired 
domestic incinerators and tor confirmation of their present 
acceptance in other areas. 

Lee, R. c. and D. B. Wimmer 

EX9AUST E~ISSIDN AEATEMENT BY FUEL VARIATIONS TO PRODUCE LEAN 
rCMBUSTION. Preprint, Society of Automotive Engineers, Inc., 
New York, 2Up., 1968. 15 refs. (Presented at the National Fuels 
and Lubricants Meeting, Tulsa, Okla., Oct. 29-31, 1968, 
Paper 6 8C76 S'.) 

Differences in the power producing capacities and exhaust 
emission characteristics of various spark-ignition-engine fuels 
are frequently obscured by interacticns involving the particular 
engine syste~ used in the comparison. In an attempt to 
minimize this ('roblem, gasoline, propane, methane, and a 
hydrogen-methane tuel qas wei:e compared in a single cylinder 
engine und€r conditions that were optimum for each fuel. The 
resulting data, coupled with an estimated du~y cycle 
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representative of traftic service, permitted the development 
ot internally comparable data on fuel consumption and exhaust 
emissions. Smog-inducing hydroc3roon emissions trom the exhaust 
of a propane-fueled engine can be less than 133 of t·he minimum 
value obtainable with a gasoline fueled engine. Such emissions 
would be substantially eliminated with a well designed methane 
engine. Engines designed for propane and methane should have 
substantially nc carbon monoxide in the exhaust, and only 
qo-50% 3s much nitric oxide as an engine cesigned for gasoline. 
In addition, lower specific fuel consumptions are possible with 
proparP and methane. These benefits are primarily the result 
of better !Pan combustion performance with the two gaseous 
fuels. It is recognized that a fuel gas that miqht be 
steam-reformed from a liquid fuel would have even better lean 
mixture combustion behaviour and lower emissions than prgpane 
or mPthane. (Author abstract modified) 

15Ul:l7 

Mucskai, Laszlo 

TH~ PROCESS OF OXIDATION OF NITROGEN OXIDES IN THE PRESENCE OF 
FQUI~DLFCULAP NO + N02 ABSOPPTION IN THE DILUTE TAIL GASES OF 
NITPIC-ACID PLANTS. (Nitrogenoxid oxidacioja hig nitrozus 
gazokban ekvimolekularis NO + NC2 iolyamatos abszorpcioja mellett) 
TPxt ir. Hungarian. !"lagy. Kem. F'olyoirat, 67 (11) :488-ijYO, 1961. 

ret. 

A differential equ~tion is derived that gives the incremental 
change in the partial pressure of nitrogen dioxide as a function 
of incremental change in nitric oxide concentration, oxygen 
concentration, the concentration of an inert gas, and the total 
pressure. The above conditions refer to the tail gas of a stack 
at a plant ~here nitric acid is manufactured from nitric oxide, 
so1ium cartonate, and water; the tail gas (NO and N02) 
concentration is 0.7-1.0 vol3. Subsequently, the equation is 
used to derive another difterential equation rendering the time 
needed to accomolish an incremental change in NO concentration. 
This latter ditterential equation is considerably simplified 
so that it can be integrated. The resulting equation is 
presented in the torm of a nomogram that can be used to 
c11lculate the volume of the absorber column or the' oxygen 
concentration or the time needed to pertorm the reaction. 

1':J100 

Szepesy, Laszlo and Allesandro R. Siona 

RE,OVAL OF TRACE AMOUNTS OF NITRIC OXIDE BY ADSORPTION. (Kis 
mennyisegu nitrogen-monoxid eltavolitasa adszorpcioval). Text 
in Hunoarian. Magy. Icem. F'olyoirat, 71 (9) :399-403, sept. 
1Yb':J. b refs. 

The presence of C.1-0.S ppm nitric oxide during the nitrogen 
washing ot synthesized ammonia might result in an unexoected and 
powerful explosion. This study investigated the feasi~ility of 
~o removal by adsorption and seleccion of the most suitable 
adsorbent. For the test work, NO was produced by Emich's method, 
and NO 3D~lysis was oertorroed by tne Saltzman method using a 
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LanaP ColoriMeter. Three kinds of ion-exchange material 
(TRA 400, HlAC A 17, and I~AC C 12), two kinds at molecular 
sieves (SA and 13X), silica gel, and activated carbon were used 
as adsorbent materials; all materials were in the form of 
30-4J mesh sieve fraction. Only the SA molecular sieve and the 
activated carton (Carlo :O:rba, Norit) gave appreciable 
brea~through times. Test results of dynamic adsorption 
measurements are present~d for the two chosen materials, giving 
the velocity of progression of the adsorption zone as a function 
at NO concentration and linear gas velocity, and the adsorption 
isothe=mal lines in the investigated concentration regime 
(0-H and 24 P?In) for activated carbon. 

1':>1 ':>2 

Schwanecke, Pudolf 

WASTE GAS CLEANING ~HROUGH COMBUSTION OF NITROGEN OXIDES. 
(Ahgasreiniqung durch Verbrennen van Stickstoffoxyden). Text 
in German. Zen tr. Arbei tsmed. Arbei tsschutz, 19 (9): 262-264, 
1'lo'i. ::! refs. 

Various methods for elimination of NO and ~02 from waste gases 
are reviewed. Absorption at the nitrogen oxides on silica gel 
has recently interested the nitric acid plant3. Water vapor 
is used tor desorption, and the recovered nitrogen oxides are 
returned to the nitric acid plant. It no recovery of the nitrogen 
oxides is desired, they can be removed from waste air by 
scrubbing wi~h water or bases such as sodium hydroxide or 
ammonia water. The reaction follows the equation 3N02 + H20 yields 
<~N03 i NO. As can be seen, only N02 is removed. A patented 
process tor dissociation of NO and N02 in the reducing part of 
the tlame is based on the reaction of carbon monoxide with N02 
and NO in a flame sustained in an atmosphere of low air. The 
reaction tallows the equation 2NO + 2CO yields N2 + 2C02. It 
has also bePn discovered that the nitrogen oxides dissociate 
in an atmosphere of 20% or more PXcess air. The process depends 
on the thorough mixing o! the gases with the flame, as 
accomplished by atomization. In a chemical plant, NO and N02 are 
eliminated by a combination of scrubbing and combustion. Nitric 
oxide escapes from the scrubber at a rate of up to 30 cu m/hr with 
a temperature of 30 c. It is mixed with air and atomized with 
the fuel oil in a rnuftle furnace; it serves as combustion air and 
as an atomizing agent for the tuel oil. About 3 to 5 ppm of 
NO and NO< were measured in the waste gas of the furnace. 

1">270 

Schmidt, Karl-~eniz 

ME1'H0.D FOR !lEMOVING NJ·TPOGEN OXIDFS, FROM GASES THROUGH CATALYTIC 
REDUCTION CF THESE suesT~NCES TO NITROGEN. (Vertahren zur 
Entternung von Stickoxyden aus Gasen durch katalytische 
Reduktion derselber. zu Stickstoff). Texf in German. Hamburg 
r;aswe::ke, G.m. b. H., Pamburg) w. German Pat. 1, 25Y, 298. 2p., 
Jan. 2">, 196H. 1 ref. (Appl. Aug. 29, 1964, 2 claims). 
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A method tor removing nitrogen oxides from ;,iaste gases, flue 
gases, etc. involves catalytic reduction of these oxides to 
nitrogen at high temperatures in the presence of ammonia or 
compounds which liberate ammonia. Appropriate catalysts are 
oxides of the sixth to eighth subgroup of the periodic table 
ot elements. Because these catalysts are resistant to sulfur, 
sulfur-containing gases, primarily flue gase~, can be freed of 
their nitrogen oxides. Chromium and/or iron oxides are 
particularly effective catalysts. The reaction follows the 
equation 102 + NO + 2NH3 yields 2N2 + 3H20. The reaction 
temperature can range from 150 to 300 c; about 250 C is 
preferred tor dry gas and above 300 C for very moist gas. The 
advantages ot this method are that (1) any concentration of NO 
and N02 is removed completely, even when sulfur is present, (2) 
no s:::rubbing process is necessary, (3) no by-product 
accumulates, and (4) the nitrogen oxides are converted in 
oxidizing atmosphere. Two practical examples are given. In the 
first case 2~0 kq catalyst were used per 300 cu m flue gas/hour. 
The dirty gas had a NO content of 120 ml/cu m and ~ N02 content 
ot 15 ml/cu m. After catalytic reduction the nitrogen oxides 
concentrations were less than 0.01 ml/cu m. In the second case 
the gas contained 3000 ppm which were reduced to less than 0.1 
ppm. 

15271 

Andersen, Eolg~r c. 

CLEANING OP INDUSTRIAL GASES WIT9 PRECIOUS METAL CATALYSTS. 
(Industrielle Gasreinigung mit Edelmetallkatalysatoren). Text 
in German. Dechema Monograph., 4C (616-641) :325-33, 1962. 
2~ refs. 

The applications of platinum metals as cat~lysts for rPmoving 
acetylene from olefins, cleaning coke-oven gas, and treating 
residual gases frorr the nitric acid production are reviewed. 
O! the family, platinum palladium is particularly suited for the 
hydration of acetylene so that only a few ppm remain. Recent 
laboratory tests indicate that at gas throughputs of up to 
4500 standard cu m/hr/cu m catalyst, the addition of hydrogen 
can be reduced to a ~ole ratio between hydrogen and acetylene 
o:!: 2. In the case of coke-oven gases, acetylene, nitrogen oxides, 
carbon oxysulfide, and diolefins are converted into harmless, 
easily remov2ble compounds by palladium and ruthenium catalysts. 
Catalytic treatment o= residual gases from nitric acid 
production has threP. goals: the removal ot noxious components, 
recovery ot the nitrogen in pure form for re-use at the ammonia 
synthesis, and production ot heat. Recent laboratory tests show 
that the process can reduce the nitric oxice content of waste 
gases to Y ppm. 

15321 

Eberan-~berhorst, P. 

FOR~lRD-LOOKING EXHAOST GAS RESEARCH ~O~ THE AUTO~OTIVE PETROL 
ENGINE. (Abgasforschung zukunftsweisend fuer den Pahczeug
Otto-motor). Text in German. Motortech. z. (Stuttgart), 
30 (Y): 315-323, Sept. 1Y6Y. 18 refs. 
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The intluence ot engine operation modification on the emission of 
such exhaust gas components as CO, hydrocarbons and nitrogen oxides 
is discussed. The use ot an ev1porator helps reauce carbon 
monoxide emission to the lowest possible concentration. A spinning 
motion in the air intaKe nipe also reduces the CO content. The 
type ot carburetion has almost no effect on the CO or hydrocarbon 
emission. Study ot the influence of temperature cooling agent on 
hydrocarbon errission showed that emission could be considerably 
reduced by raising the temferature or the agent. When the engine 
acts as a hrake, hydrocarbon emissions jump to hiah concentrations 
due to misfiring. Spiral-like intake pipes or vortex-imparting 
installations in the intake system, tangential inlets or deflector 
valves have a considPraole influence on hydrocarbon emission, which 
is decreased because the wall layer is completely burned due to 
the higher turbulence. This however, costs power. Compression 
ot the intaY,e air and spark timing also reduce these emissions. 
With a commonly used idling mixture containing 33 co, the 
hydrocarbon ewissions of a 1-liter four cylinder engine_ were 
reduced from 1720 ppm at 30 degree ignition advance to 180 ppm 
at 1~ degree ignition delay. The emission of nitrogen oxides can 
be reduced by exhaust gas return to the fresh air which reduces 
the caloric value ot the tuel/air mixture and by water injection 
into the intake pipe. Tests with the latter method showed that 
nitrogen oxide emi~sions could te reduced from 2000 ppm to 583 ppm. 
At lamda equal to one, a 20% addition of exhaust gas has the same 
Ptfect as water in1ection at a water to fuel ratio of 1:2. 

15322 

Teske, Wolfgang 

AIR POLLDTICN CONTROL IN THE CHE~ICAL INDUSTRY. (Luftreinhaltung 
in der chemischen Industrie). Text in German. Zentr. 
Arbeitsmed. ArbeLtss<::hutz, 19 ( 10): 289-294, 1969. 11 refs. 

Emissions developing from chemical production processes can be 
reduced either by moditi<::ation of the process itself or by 
cleaning the stack qas. As an exam~le ot the first anproach, 
the so-called double contact process is described. Sulfur 
dioxide from pyrite roasting is converted by catalytic oxidation 
with atmospheric oxygen to SO). Py addition of water, the 
latt~r is converted into sulfuric acid. The reaction is not 
complete; in the tirst stage of the process, 90% of the S02 
is converted to S03, which is removed frow the reaction gas 
mixture by absorption. The remaining 10% S02 is converted to 
S03 in the second stage. The residual S02 concentration in the 
cleaned gas lies between 0.5 and 0.7 g/std cum. The emission 
ot KQ and N02 can ~e reduced by the use of higher pressures either 
during combustion or prior to absorption. The dust emissions 
from acetylene production can be reduced through the construction 
of a completely closed furnace from which no ~aste gas can 
escape without having first been cleaned. For cleaning of waste 
qases, there are several wet and dry methods. Hydrogen sulfide 
and carbon disulfide from the manufacture of synthetics are 
removed from the waste gas by adsorption en two layers of 
activated charcoal. Silicon tetrafluoride and hydroqen fluoride 
can ~e removed by venturi scrubbers, by Doyle scrubbers, where 
the gas is accelerated in an annular nozzle so that it hits the 
scrubbing liguid at high speed, by cyclone scrubbers, or by 
spray chambers. 
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Rvason, norter Raymond 

PROCEDUP~ FOR ElIMINA~ION ov NOXIOUS CONSTITUENTS OF.EXHAUST 
OP FLUE SASES. (Procede d'elimination des constituants nocifs 
ctes gaz d'echappement ou de cheminees). Text in French. 
(C'hevron ciesearch co., Calif.) French Pat. 1,523,6.35. Sp., 
'1"ly J, 1%i:J. 1 ref. (Appl. May 1':i, 1967, 6 claims). 

The invention concerns a procedure tor elimination, at elevated 
temperatures, of S02 and r.itcog<>n oxides (NOx) present in waste 
CJas;,c; containino carbon monoxide in the ratio o-f at least o. 75, 
and ~ore commonly 0.8 to 2, molecules of CO for every oxygen atom 
nresPnt in S02 and NOx. These gases are brought into contact 
tor at least 0.1, and preferably about 0.2 to 0.5 sec at a 
tenoerature ot at least 4CO, and preferably about suo to 650 C, 
wit~ a catalyst consisting of Cu, Ag, Ni, Mo, Pd, or Co cations 
a1sorbe1 on ar. alumina agqlomerate i~ amounts of about 0.2 to 2.0 
we1nht 'o+ the alumina. To convert the metal cation to the 
Pla~an+al state, the dri 3 d catalyst may be heated to about 480 
+a 6~0 c and maintained in a hydrogen atmosphere at that 
+emcerature tor O.~ to 2.0 hrs. The catalyzed reactions: S02 + 
2ro violrlc; 1/:2 52 + 2C02 o.nr1 21;ox + 2Y (CO) yields 'l2 + 2x (C02) 
are ~hown to rrcceea under the above conaitions very nearly 
to completion. 

~~~ GAS ENr~I~~ q~VIVAL. 

Jan. 1'->, 196Y. 
Desinn Comi:onEonts Eng., no. 2: 10-13, 

A iescription of the hot aas engine used to decrease air 
pollucion by diesel tames is presented as developed by the 
Philics ~esearch Laboratories at Eindhoven in Holland. All 
hot gas 0 ngines deFend on compressing a qas at high te~perature 
an1 exn!ndino it •o a low te~nera+Grc, allowino the gas tc do 
war~ on a piston. Heat is conserved within the engine by 
iacoroorat1nq a heat exchar.gec between the permanently hot 
chawber and t~e cermo.nently cold cha~ber. The reaenerator 
Cc.'C•'ivrs heat trom the media ducir.9 expausion and returns it 
to ~~o ~adia during recompression, when the gas is again pushed 
bick into the ~at cbimber. ~ost of the multi-cylinder engines 
are b"tse1 on work carried out en single-cylinder units. The 
invention ot the rhonbic drive enaaled the use of the out-of
p~isa layout an~ obviated the nePd tor the ~ressurized crankcase. 
!t consists ot a 0eomgtric shape enclosed by the piston rod yoke 
a~d 1isplacer rod yo~e, and their associated connecting rods 
at •nv position durin1 the engine cycle. The working gas is 
maintained at hi1h pcessure by ,n ancilliary oump which serves 
to vary tha nean effective oressure ~ithin the cylinder and 
the power develooed by toe engine. A cylinder burner air 
prPneatec shrouds the nest of heater tubes during engine 
ocer,ition. 'ff.e •coll-sock' seill is used to se."\l-the-piston rod 
ani crevent oil from entering the cylinder trom the crankcase. 
An•lvses ~arried out on the burner exhaust gases revealed 
the tallowing: 1-2 P?m of unbuc~t hydrocarbons, 0.007-
0.0JU« carbon ~onox1ie, and 100-200 cpm nitrogen oxides. 
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Jackson, Marvin w. 

EXHAUST HYDROCABBON AND NITROG~N OXIDE CONCENTRATIONS WITH AN 
ETHYL ALCOHOL-GASOLIIE FUEL. PreFrint, Society of Automotive 
Enaineers, Inc., New York, J3p., 1964. 29 refs. (Presented 
at SocJety ot Automotive Engineers summer ~eeting, Chicago, 
June H-12, 1964.) 

The exhaust hyjrocarbon and nitrogen oxide concentrations of a 
single-cylinder engine operating on a 253 wt ethyl alcohol-753 
ria_s.olin<> fuel are compared to those of the same engine operating 
on gasoline. Comparisons at an air-fael ratio below 15.3 indicate 
that ajding ethyl alcohol to gasoline reduces exhaust 
hydrocarbon concentrations bat increases nitrogen oxide 
concentrations. At an air-tuel ratio higher than 15.3 ethyl 
alcohol reduces both hydrocarbon and nitrogen oxide concentrations. 
However, tests at the same air-tuel ratio indicate that ethyl 
alcohol increases surge anc, in some cases, results in a power 
loss. To overcome these performance problems, the ethyl 
alcohol-gasoline tuel must be operated at about the same percent 
theoretical air as gasoline and comFarative tests at the same 
percent theoretical air show that the additive has little effect 
on exhaust hydrocarbon and nitrogen oxide concentrations. The 
fuel mixture cfters no prowise for reducing pollution by 
automobiles. (~uthor abstract modified) 

1~o20 

Ohyil, Masaaki 

NITBOGEN 0¥IDES FRO~ STATIO~APY COMBUSTION FURNACE. 
(Koteinenshosochi tarano c~issosankabutsu). Text in JaFanese. 
Sanqyo Koqai (Ind. Public Nuisance), 5(8) :448-450, Aug. 25, 1969. 
HJ r~fs. 

Sources of nitrogen oxides in the atmosphere and existing methods 
ot control are reviewed. Nitrogen oxides are monitored mainly by 
electrical conductivity measurements or photo-electric 
colorimetry. In urban areas, they are primarily produced by the 
comoustion ot heavy oil, gasoline, or coal. The automobile 
exhaust is the main source of ambient nitrogen oxides, which are 
produce1 by the oxidation ot nitrogen in the combustion chamber 
air of the engine. Their amoun~ is determined primarily by the 
tuel ratio. Nitroaen oxides emission from stationarv combustion 
turnaces, o~ the other hand, are not very serious at"present, but 
have growinq importance. Nitrogen oxides are more difficult to 
control than sulfur oxides; control is effected either by a wet 
sy3tem using venturi scrubbers, or a dry system using adsorbents, 
such as an active carbon. Several ways are described for 
controlling combustion. It is emphsized that tho3e methods of 
combustion control do not apply to other harmful pollutants. A 
methoa of simultaneous removal ot sulfur dioxid3 and nitrogen 
oxides is also described, together with the use of a catalyst for 
converting SC2 and nitrogen oxides into sulfuric and nitric acids 
respectively, and subsequently removing these acids by rinsing. 
Future development of control techniques is desired. 
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Newman, Daniel J. 

ELIMINATTON OF NITFQGEN OJIDES FPQM GAS S7REAMS. (Chemical 
Constn:ction Corp., ~'ew York) U. S. Pat. 3, 467, 492. 6p., Sept. 
16, 1969. 2 r'2fs. (Appl. Nov. 6, 196:J, 1 J clai!l's). 

Conventional processes for Pliminating nitrogen oxides from waste 
qas streams, such as tail qases from nitric oxide production, 
involve reacting me~nanP with waste ~ases ic one catalytic step, 
after which the waste gas is passed through a waste ~eat boiler 
and/or a gas tur~ine; or in two catalytic heds with intermediate 
cooling. The tormer method presents difficulties in design and 
operation; the second requires an intermediate exchacger or 
boiler, as well as ancillary control devices. In the present 
inventi~n, nitrogen oxides are eliminated by a sequence involving 
two or more catalyst beds. The waste gas stream is divided into 
at least two portions; one portion is heated to 100 v and mixed 
with a proportion ot methane less than the ctoichio~etric 
re~uirement tor complete reaction with the oxyqen acd nitrogen 
oxides contained in t~e tirst Fortion. The gas mixture is then 
passed t~rouqt the first bed where the stream temperature is 
raised to lUG0-1400 ~. Because the r~action with methane is not 
complete, the catalyst bed is not sutiectea to overheating and 
dete,ioration. The reacted gas mixture from the first bed is 
t~0n qupnch-cooled to goo F by the adJition c£ a second portion of 
metb~n0 and cold waste qas. It only cwo 0eds arP used, sufficient 
meth'lne Lo aude-1 bPtw2eil heds to react with all the ni troaen 
oxirlPs, and a final reactPd stream free of nitrogen oxides is 
produced trnm the second bed. Advantages of thP process are the 
sunstantial s'lvings resulting f rcm the elimination ot the 
intermei1ate exchanger and reduction ot the six of the heater 
r2qu1r~i to preheat gases. In addition, improved operation is 
~rovije1 hecause the valves controlliny the ~low ot waste gas and 
intermPdi'lte mixtures can ~e O?erated at low temperature. 

1 "y 1 r, 

?lPkhot<:in, V. F., A. P. Kitts, and 5. s. Gavlovskaya 

f1YAt''IICS O" 30PPTION OF ;HTQ'l,~SN CXIi)'.::S SY 1\V-17 A:J;:i "DE-10P ANION 
c:x;;t.~c;.: ":05INS. J •. "lppl. Chem. TJSS? (i::ugiish translation from 
~ussian or: ?h. Prikl. Khiw .• ), 42(7):1410-141J, J•1ly 1969. 8 refs. 

Ion exchange resins are being used increasingly in the sorption of 
corrosive oases, but the dyna~ics of sorption by ion exchangers are 
relatively unknown. An invescigation ot tne dynawics ot sor~·LOn of 
nitrogen oxides by AV-17 and ~DS-10? anion exchanae resins showed 
that swollan FilE-10~ resins have the lonqest time of protective 
action. Sorption by an EDE-10P resin is-most eftective at low 
linear gas VPlocities ani at concentrations of n1troaen oxides 
not exceertina 4/ma 1. These are the concencrations Present in 
wast 0 gases from ~itric acid production proc~sses ~a.which gases are 
passed throu"~ al~aline absorbPrs before being discharged to the 
atmosµhere. r study ot the teasability of install1nq anion 
exchanger tilters atter the absorbers could help solve the ~roblem 
of complete rnrnoval ot nitrogen oxides trom industrial waste gases. 
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EFFECTS-HUMAN HEALTH 

00033 

A. E. Swann, Jr., D. Brunol, o. J. Balchum 

PUL~ONARY RESISTANCE MEASUPE~ENT OF GUINEA PIGS. Arch. 
Environ. Health, 10 (1) :24-J2, Jan. 1965. (Presented at the 
47th Meeting, Federation at American Societies for 
Experimental Biology, Atlantic City, N.J., Apc. 1963.) 

A method toc measuring total cespiratocy flow resistance (thorax, 
lungs, and airways) in guinea pigs was modified tor use in a long
tecrn, day-to-day exposure at guinea pigs to the ambient air 
pollution ot the Los Angeles basin. The principle of the 
method involves the use of an imposed pcessure or volume change, 
sine wave in form and at a freguency such that the mechanical 
reactance is zero. At this poir.t, the mechanical impedance is 
purely flow resistiv-=, and tlow resistance (R) may be 
expressed as a ratio of pressure (P) anci flow (V) amplitude, 
R=P/V. The method is sensitive enough to measure acute changes 
in guinea pigs exposed to 5 ppm of S02 oc 5 ppm of N02. 
Fesponses varied fcom animal to animal ana tor the same 
animal with repeated exposuce. The cesponse to 5 ppm S02 was 
much greater than to the 5 ppm N02. This may be due to 
different action at the two within the animal. The 502 may 
cause constriction of the airways either by dicect contact with the 
airways or by ceflex action or both; whereas, the N02 may only 
act by dicect ~ontact on the airways or the rnembcanes of the 
gas exchange acea. The speedv return to normal after the S02 
is stopned would tend to favor the retlex action. Inspiratory 
resistances decreased taster than expicatory cesistances ducing 
the recovery period. This indicates constriction of the airways 
attec S02 exposuce.## 

00084 

G.J. Doyle, N. Endow, J.L. Jones 

SULFUR ~!OXIDE POLE IN fYE IRFITATION. 
Health, Vol. 3:657-667, Dec. 19f>1. 

Arch. Envicon. 

An eye-icritation panel was exposed to steady-state reaction 
mixtures generated in a ~20 cu. tt. irradiated stirred-flow 
reaction chamber. The reactants tor one set of exposures were 
usually O.l to 2.0 ppm by colurne of olefins and N02 in 
purified aic. Qeaction residence times ranged fcom 1 to 2 hrs. 
S02 was used as an additional reactailt (at a concentration of 
about o.,1 ppm) in a comparable set of experiments. The 
ceacting mixtures were evaluated tac celative eye-irritating 
ability, with and without S02. Aecosols derived fcom the 
co-photo-oxidation of S02 and from SC2 itself probably have 
little ettect on the eye-ircitating abil~ty of ic~adiated reaction 
mixtures. The net effect at the addition of SC2 to the olefin 
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reaction mixtures is a slight decrease in eye irritation 
accompanied by the appearance ot an aerosol. Trace concentrations 
of branched internal olefins, specifically 2-methyl-2-butene, 
and ot a cyclic olefin, cyclohexene, van produce significant 
amounts of irritants other than tormaldehyde and acrolein. While 
no conclusions on the identity ot these irritants can be drawn from 
the rlata, it is speculated that they may be compounds of the PAN 
type and/or reactive or unstable reaction intermediates. The 
use ot dynamic (stirred-flow) conditions considerably enhances 
the sensitivity of subjects to the irritants. Indications are 
that small changes in the flow tield about a subject's eyes may 
have large effects on response to the irritants in the 
tlowing air. Addina isobutane, a branched-chain paraffin having 
a tertiary hydrogen atom, to 2 photooxidizing isobutylene-N02 
mixture produced no significant P~tect, either on the course 
of the reaction or on the eye irritation. This finding held 
true both with and without S02. A small decrease in eye 
irritation was experimentally observed, but there are not 
sufticient data to demonstrate that this etfect is statistically 
sign~ticant. The rate ot response to an eye irritant is 
a function o~ the chemical nature of the irritant or 
irritants. Fthylece and proylene, ole~ins important in auto 
exhaust, can produce significant eye irritation at realistic 
atmospheric concentrations.•~ 

001 6'> 

M. Kleinteld 

ACij~~ PUL~ONAPY EDE~A O? CHE~JCAL ORIGIN. Ind. Hyo. Fev. 
I, (2) 1-10, Dec. 196'>. (Reprinted 1rom the Arch. Environ. 
"ealth 10, 942-l>, June 1'!6'>.) 

six instances ot pulrnorary edema due to toxic exposure to ozone; 
nitroqen dioxide, cadmium oxide tumes, nimethyl sulfate, hydrogen 
sultide and hydrogen fluoride are presented. ~he problems of 
d1aqnosis are discussed. In view of the unusual severity of these 
case>s, th.> iollowing points were stressed: (1) the need of the 
physician to he aware ot the possible indust~ial origin in all 
instances where the cause ot the pulmonary edema is obscure; (2) 
the importance of careful observation of the patient known to be 
exnosed to an agent capable of producing a delayed pulmonary edema, 
<>ven in the ir.itial absence ot any symptoms; (3) sipce certain of 
thesP aqents, such as ozone and hydrogen sulfide, can act on the 
central nervous system to produce respiratory depression, it is 
contraindicated to administer morphine in these instances. 
Digitalis likPw1se has no place ir the management of pulmonary 
edema caused by exposure to the chemicals mentioned. The 
e~1('r:tive treatment is primarJ ly preventive, which calls for proper 
ventilation ot the woik environment and an adequate knowledge of 
the operational processes ?nd procedures. The immediate treatment 
should ir,clude the tollowinq: (1) oxygen under controlled 
positive nressure to the inspiratory cycle, (2) nebulized bronchial 
dilator,; for the bronchi.1.l spasw, (3) steroids ir. the more severe 
cilses, (4) l'road-soectrum antibictics for superimposed bacterial 
infection, ('>) nebulized ron1rritant bronchial detergents for 
incrPasing rr.ucous secretion, and (6) tracheostomy as indicated. 
(Author)<# 
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00180 

J. A. Sirs 

THF USF OF CAFBON MONOXIDE TO PREVENT SICKLE-CELL FOR~ATION. 
Lancet 1, 'l71-2, May ll, 1963. 

The study was undertaken to establish whether ligands such as 
carbon monoxide and nitric oxide would reverse sickling, and to 
explore the possibility of reducing the degree ot sickle-cell 
formation in vivo ty supplementing oxygen with a low concentration 
ot co. Both in vitro a11d in vivo studies are discussed. In 
order to study the eftects of CO, a mask was placed over a 
patient suttering trora the sickle cell disease and during the 
period of controlled breathing, he was given a total of 25 ml of 
CO, correspondi~g to an estimated ll3 saturation of COHb in the 
red cells. Blood sampling revealed an initial concentration of 
10.23 sickle cells with a standard deviation of plus or minus 
2.53 and only 3.9 plus or minus 1.53 sickle cells after the 
addition of CO {Pless than 0.05). A more detailed examination 
ot this approach is s~gqested.44 

00189 

T. Dalhamn and J. Sjoholm 

STUDIES ON S02, N02, AND NH3: EFFECT ON C!LIARY ACTIVITY IN 
PABBIT TRACHEA OF SINGLE I3 VITRO EXPOSURE AND RESORPTION IN 
'll\ilBIT NASAL C~VITY. Acta Physiol. Scana. {Stockholm) 58, 
287-91, 19o3. 

One ot the factors which determine the toxicity of pulmonary 
irritant gases, etc., presumably is their action on the ciliated 
epithelium of the respiratory tract. The degree to which such 
oases are resorbed in the mucous layer of the respiratory passages 
must also be taken into account when hygienic limits and allied 
questions are discussed. The present paper illustrates these two 
factors, viz., ciliostatic action and resorption, by experiments 
with three common respiratory irritant gases--sulphur dioxide, 
nitrogen dioxide and ammonia. As regards concentration required 
to arrest tracheal ciliary activity in' vitro, the three gases 
variPd considerably. The degree ot resorption in the upper 
respiratory tract also showed wide variations. It seems probable 
that a gas which even in low concentration rapidly impairs ciliary 
activity and which is resorbed to a relatively slight degree can 
penetrate ieeper into the bronchial tree and thus, on the stated 
assu~ptions, be more toxic than gases with the reverse 
characteristics. {Author) #~ 

003UH 

H. Eeil'lann 

EFFECTS OF AIR POLLUTION ON HUMAN HEALTH. world Health 
Organiz~ticn Monograph Ser., No. 4o (Air Pollution), p. 
15'1-220, 1961. 

As one chapter ot a WHO Monograph on "Air Pollution," this 
paper covers the state ot knowledge and wbrld trends in research 
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on t1e ~ftec~s or suc:h uollntion on hu:nan health. The acute au: 
pol l•1ti::in 00::.sod"s in th 0 f"<>usfc' Vallt-y, Donora, London, and 
Poza ~~c~ ~rP rev10w~rl. Dat1, ceus~s, aLd effects fo~ each 
0rJ1,;'1dP ,-;c0 discusse·L '"h<" syuqctoms ot illness and orqanic 
'ln1 ''Y"• 0 !ric ethect3 c1"sult:i1t9 team rna:ior rollutants such as 
c~~tnn ~on~1cid~, sul~ 11c ~nd n1troq~L oxides, ozo~2, heryll1um, 
tl 110:1~~~, 1ProJllPr,10ns, ~arc111oqcns and pesticides are 
cic•sc•-it,e>d. "urthPr rPse>arch to dPmonstrate tl:at specific 
uoll•1tants or cor,f)inat:J_ons thereat can cause ill health is urged 
in order: •o obtain data to haldnce health effects against 
econ~mic dspects for the Durpose ot clearing the air. The 
maxi~um allowable conc:entrations tor community air, published by 
th0 1ussi1n~. are considered inadeguate to solve the air pollution 
uroble~. ~owever, studies alr~ady made of the effect of low-level 
concPntrations have been usPd as a base, despite controversy, to 
r:edu,:e ;iollution in many locations.## 

00J1 !. 

Spicer, .Jr., 
K0 rI.", K. E. 

P. B. Storey, 
3tanditorrt 

W. K. C. :1organ, 

V~.,I~TIO~ IN ?~SDIPATO?Y ~UNCTION I~ SfLECT~D PATIE~TS 

-~ 'l D 1 T 5 ., r.: J. Ar I 0 ~; Tc A n p 0 L Ul TI 0 N • Am • Re v. 
Rnsrir-1t. Jisease:3 8, /O'l-L', Nov. 1'~62. (Presented at the 
~~0 ting ot the American Thor1c Soc~ety, Cincinnati, Ohio 
Mav 2!.-24, 1961 and at the Air 0 ollution Medical ?esearch 
Cont,oren<>', Los AnaelPs, Calif. Dec. 4, 1961.) 

Authors prPsent data from samples collected from a group of 150 
p~tients with chronic obstructive airway disease who reside in 
a 4U by 20 Qlock >rea in the city of Baltimore. The results 
obtained are as follows: (1) °"l-e patients become better ana worse 
toqe+h<>r. This is in ·the presence of po3sible non homogeneity 
of t~e group and strongly suggests to authors that they are 
intlue>nced by something common to their common environment; and 
(2) rt would aopPar that thP patients physiologic changes are 
ralated to env1ron~ental t~ctors. However, at the present the 
authors ac<> unable to accept a si~ple cause and effect 
relationship with any one pollutant. Rather, this appears to be 
a co~plex p~oblern involving combinations ot factors with subtle 
variations around the theme ot environmental changes. (Author)## 

0 iJ 3 JL! 

H. V. ".'homas, P. Wrirrht, ilnd P. K. Mueller 

~~sPnNSE OF PA".' LUfG MAST C~LLS TO NI".'ROG~N DIOXIDE INHALATION. 
Pr 0 rrint. J. ~ir Pollution Control Assoc. 17, (1) 33-5, 
Jan. lYG/. (Presented at the 5Y th Annual Meeting, Air 
Polluticrn Control l\ssociation, San Francisco, Calif., June 
20-24, 1~~~. raper No. ~0-1Y.) 

I::ri"an•_ •1ases in concentrat_ions that occur in polluted 
atmospheres might play a role in the degranulation and histamine 
release processes ot mast cells in lung cissue. To test this 
hypothesis, young rats weiqhinq 140 to 150 gms were exposed to one 
cum nitrogen tor one hour. One group was killod immediately, and 
another group 2u to 27 hrs. atter exposure. A third was 
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exposed to 0.5 ppm nitrogen dioxide for four hours and killed 
immediately. Animals serving as controls were placed for an 
hour into the exposure chamber ventilated with ambient air. 
Standard histological preparations were made after carnoy•s 
tixative and subsequent staining with toluidine blue. The mast 
cells ot the control animals appeared relatively intact with no 
evidence of disorientation. The cells of the animals exposed to 
102 and sacrificed immediately revealed rupture and loss of 
cytoplasmic granules with some disorientation. These changes vere 
observed in the pleura, bronchi and surrounding tissue with the 
effects more marked in the mediastinum. The mast cells of 
exposed animals sacriticed about 24 to 27 hrs after discontinuing 
the exposure showed in some cases a combination of ruptured and 
intact cells with a predominance of the latter, and in other cases 
could not be differentiated from the controls. These findings 
indicate that 24 hrs or more are required to reverse the acute 
effects of 102 inhalation. The toxicological implications will 
be discussed. The release of granular substances in the lung 
tissue when N02 is inhaled signifies the onset of an acute 
inflammation. (Author)## 

00338 

J. T. Davidson, G. A. Lillington, G. Haydon, and K. 
Wasserman 

THE ANATOMICAL AND PHYSIOLOGICAL CHANGES IN THE LUNGS OF RABBITS 
EXPOSED ~o N02. Preprint. (Presented at the 59th Annual 
Meeting, Air Pollution Control Association, San Francisco, 
Calif., June 20-24, 1966, Paper No. bb-6.) 

The objective of this study was to determine the effect of 
continuous exposure to N02 on pulmonary function and to seek 
physiological elucidation oJ the nature of pul~onary lesions. 
Pulmonary function studies under general anaesthesia were carried 
out on 20 normal rabbits aged bet~een 6 months and 1 year (control) 
and on 13 experimental animals of the same age after 3 to 4 months' 
exposure to N02. In addition, some of the experimental animals 
were restudied 4 days to one month atter the termination of the 
exposure period. The overall picture which emerged from 
respiratory function tests on rabbits exposed to 8 to 12 
parts/million N02 continuously for 3 to 4 months, was one of 
severe airway obstruction with marked hyperinflation and arterial 
oxygen desaturation. The hypoxemia was not associated with 
hypercapnia and most likely was the result of abnormal 
ventilation-perfusion ratios associated with nonuniform airway 
obstruction rather than hypoventilation. Although the static 
pulmonary compliance recorded in the experimental animals was not 
statistically different from that of the controls, it tended to be 
reduced. A clue to the nature of the lesion associated with the 
physiological derangements described here, can be obtained from the 
results of the recovery experiments. The major and rapid reversal 
in airway obstruction, oxygen desaturation, hyperinflation and 
decreased pulmonary compliance points to an inflammatory lesion or 
plugginq of the smaller airways by mucus rather than to the 
destructive process which persists after the animals are removed 
trom the N02.11# 
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()(j 3 34 

G. c. E'uell, and r>. K. t-:ueller: 

LU~G COLLAGEK \ND ELASTIN DENATU2ATION IN VIVO FOLLOWING 
!~HAl~TIO~ OF NITROGEN ~I0XIDE. Preprint. (Presented at the 
~Yth Annual M~eting, Air Pollution Control Association, 
San "rancisco, Calif., aune :!0-24, 1'J6b, Paper No. G6-7.) 

ThP conversion ot excised rabhit lungs to a lipid-free 
powder im~ediately following inhalacion of nitrogen dioxide is 
descr:ibed. From this material, the structural prot~ins collagen 
and elastin were isolated by a combination of solvent extraction 
~nd enzymatic hydrolysis. From the spectra obtained 
by ditferential UV spectrophotometry, eviaence is presented 
to show that each of the proteins underwent a change in 
confor:mation following the inhalation of one ppm ~02 for one 
hour. This change appPars to be reversible. The r:elat~onship 
ot respiratory function to in vivo alteration ot molecular 
c;tr:ucture is niscnssed. (Auther' S abstract) ~ll 

C. fl. Hine, P. D. Cav'llli, and R. R. Wright 

?~SEA3CH ON TH~PAPY OF FUL~O!ARY EDEMA ASSOCIATED ~ITH 

OXTDI7:::~'.3. 11ine labs., Tnc., Sdn Francisco, Calif. 
('.lcqit. 'lo. A~PL-TP-65-17t!) Nov. 196':>. 40 pp. 

C:'STI, DDC: AD b28 :,g3 

An Pvaluation vas made ot candidate therapeutic agents for: the 
treatment ot acute pulmonary edema resulting from nitrogen 
dioxide exposure. Treatments consisting of hypdrbaric air and 
oxyo2n; tracheal toilet; ethyl, isopropyl, and octyl alcohol 
vapors; hynralazine; bethanechcl; physostigmine; and isoproterenol 
aerosols produced no chanqe in the mortality, survival time, or 
lung/body weig!tt ratios ct rats sufferin_g frcm N02-induced acute 
pulmonary edema. Putin in large doses caused a decr:ease in 
mortality and an increase in survival time of exposed rats. 
Tntrdvenous infusion ot isoproterenol caused a decrease in 
mortality in rabbits exposed to N02. The effectiveness of 
hycerbar1c oxygen, hydrocor:tisone, rutin and oethanechol against 
moderate exposure to N02 was determined by solver.t uptake 
mic,asqrem0nts with rats. Oxygen administered 4 hours after 
exposure incceased solvent urtake. There were no significant 
etfects due to the other compounds. (Author Abstract)## 

0042Y 

A. A. Thomas 

LO~ AMBIENT r>RESSOP! ENVIRONMENTS AND TOXICITY. 
"nviron. Health Vol. 11: J16-J22, Sept. 1'!65. 

C"STT, DDC: AD 628 ':>66 

~rch. 

A unique inhalation exposure facility has been built to study the 
ettects ot low at@osp~eric pressure and oxygen-rich atmospheres on 
the ~haracteristics ot truly uninterrupted, long-term, continuous 
exposur2 to toxic chemicals. The tirst experiments reported 
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herein include exposure of a large number of mice, rats, dogs, and 
monkeys to graded doses of ozone, nitrogen tetroxide, and carbon 
tetrachloride in a 100~ oxygen atmosphere at 5 psi pressure for 2 
weeks duration. Further, a 90-day exposure to 5 psi 100% oxygen 
of a similar animal complement is also reported. Biochemical and 
enzymatic changes related to toxic exposure are discussed together 
with the future experiments planned for this facility.## 

001173 

F.G. Hueter, G.L. Contr.er, K.A. Busch, R.G. Hinners 

BIOLOGICAL EFFECTS OF AThOSPHERE~ CONTAMINATED BY AUTO EXHAUST. 
Arch. Environ. Health 12, 553-60, May 1966. (Presented at 
the 58th Annual Meeting, Air Pollution Control Association, 
Toronto, Canada, June 20-24, 1965.) 

This report represents a status summary of the biological results 
obtained from the chronic exposures of experimental animals to 
various concentrations of irradiated and nonirradiated auto 
exhaust for periods of 6 weeks to 23 months. The chronic exposure 
of experimental animals to various concentrations of irradiated 
and nonirradiated auto exhaust-air mixtures resulted 
in significant biological effects indicating the following: 
irradiated auto exhaust (1) increases the susceptibility to 
pulmonary infection and chronic disease during the latter 
halt of the animal• s lifetime, and (2) markedly decreases mouse 
tertility and decreases the survival rate of infant mice; 
both raw and irradiated auto exhaust cause a stress and adaptation 
response in mice as measured via spontaneous activity, increase 
bone lead concentrations, and increase the amount of nonfunctional 
or abnormal lung tissue. No experimental atmospheric effects 
were observed concerning: mortality; histopathology; growth
bodyweight; immunology; hematology restricted to erythrocyte count, 
erythrocyte cell size distribution, hematocrit or hemoglobin 
concentration; blood 02 and C02 values; oxygen consumption; or 
pulmonary function in relation to permanent impairment. Further 
studies are indicated to elucidate more fully the affected 
biologic parameters.## 

00499 

M. Corn and G. G. Burton 

THE CONCENTRATION AND DISTRIBUTION OF IRRITANTS IN POLLUTED 
ATMOSPPERES. Preprint. (Presented at the American Medical 
Association Air Pollution Medical Research Conference, Los 
Angeles, Calif., Mar. 2-4, 1966.) 

Consideration of maximum recorded u.s. concentrations of single 
gaseous or particulate pollutants indicated that alterations in 
airway resistance and lung compliance in animals or man have not 
been demonstrated after inhalation of single irritants at these 
concentrations. At this time it is difficult to speculate on the 
acute or chronic changes produced, if any, in these functional 
measurements by inhalation of complex mixtures of low 
concentrations of individual irritants. Certainly, eye 
irritation demonstrates that effects which are not predictable on 
the basis of the action of a single irritant are produced by 
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mixtures ot irritants. Airborne particulate irritants should be 
assessPd with respect to aerodynamic p-article size, because (1) 
chemical cowposition ot particles has been demonstrated to vary 
with size> and (2) only certain particle sizes present in polluted 
atmospheres are capable ot reaching receptors after inhalation by 
man. Among th~ defects of present routine sampling methodologies 
are: (1) size distribution of sampled particles is not known; (2) 
the optimum density of sampling stations tor the procurement of 
reliable results is unknown, and (3) the irr~tant potential of 
pollutant mixtures is not taken into account when single pollutants 
are evaluated. (Author summary)## 

00501 

F. J. Fairchild, II 

TOLF8ANCE ~ECHANISMS AS BIOLOGIC DETERMINAKTS OF LUNG RESPCNSES 
TO INJUPICUS AGEN"'S. Arch. Environ. Health, 14(1):111-12b, 
Jan. 1Yb7. (Presented at the American ~edical Association 
Air Pollution ~edical ?esearch Conterence, ~os Angeles, 
Calif., Mar. 2-4, 1'J!i6.) 

This presentation has attempted to focus on the conditions and 
characteristics of tolerance developmentas a biologic factor 
relative to the response ot the lung to in]urious agents. 
Besides insight to the possible mechanism accounting for 
tolerance, attempt was made to point out practical implications 
ot the tolerane phenomenon. Thus, the protective mechanism of 
tolerance is primarily directeQ atainst the acute and subacute 
ettects ot deep-lung irritants. The realization of the 
d 0 qree of tolerance and cross-tolerance which develops in 
animals, duringintermittent exposures of varied concentrations, 
brings up the tate ot lun1 tissue, as well as the whole 
orqan1sm, which is protected against the edema producing 
properties of irritants. Besides edemagenesis, irritants provoke 
another lung reaction, i.e., proliferation of cellular 
elements in the deeper reccesses, which in some instances may 
prove tatal. The alterations induced by more subtle, chronic 
exposure which should be ot concern since tolerance does not 
appear to inhibit these; it anything, the tolerance mechanism 
may Permit provocation ot conditions such as emphysema, 
fibrosis, and may permit provocation ot conditions such as 
emphysema, tibrosis, and other aging phenomena. Studies have 
sho~n that chronic exposures of 0.1-0.2 ppm of produced 
myocardial tissue damage in rabbits and mice, as well as 
significant increase ot first and second generation neonatal 
wortality. In animals, at least, repeat exposures to low 
concentrations ot deep-lung irritant such as are not innocuous 
ever. thouqh tolerance mechanisms are operative. (Author's 
sumw0ry) ## 

OU':> OH 

P. T:'. Morrow 

~DAPTATIONS OF THB FESPIRATORY TaACT TO AIR POLLUTANTS. 
Arch. Envircr.. Health 14(1):127-136, Jan. 1967. 
(Presented at the Awerican Medical Association Air Pollution 
Medical Pesearch Conference, Los Angeles, Calif., 
M.'lro 2-4, 1gt6.) 

328 NITROGEN OXIDES BIBLIOGRAPHY 



This paper briefly describes the criteria tor establishing certain 
biological responses as adaptations. The adaptations of the 
respiratory tract to air pollutants discussed in this paper are: 
increased endocytosis to the adaptagents, insoluble dusts; 
increased mucous secretion to the adaptagents, respiratory 
irritants; and the development of tolerance to the actue edema 
produced by the adaptagents, oxidants. Some other adaptates 
ot less significance are also discussed. For each of the 
principal adaptations, an attempt was made to provide some 
mechanistic basis. An increase in long term research on low 
dose effects and an epidemiologic approach to the procurement 
and assessment ot normal physiological parameters are needed. 
(Author's Abstract)## 

0050Y 

Q. N. Myrvik D. G. Evans 

METAnOLIC AND IMMUNOLOGIC ACTIVITIES OF ALVEOLAR MACROPHAGES. 
Arch. Environ. Health 14 (1) :Y2-96, Jan. 1967. (Presented 
at the American Medical Association Air Pollution Medical 
Pesearch Conference, Los Angeles, Calif. , Mar. 2-4, 196 6.) 

Normal alveolar macrophages develop a marked increase in 
metabolic activity of the gluconic shunt pathway following 
phagocytosis of heat-killed BCG. A rise in lysozyme and 
acid phosphatase also was observed about 5 to 7 days after 
intratracheal injection of BCG. A similar lag in the 
occurrer.ce ot a bactericidal factor against Mycobacterium 
smegmatis was observed following int~atracheal 
injection of living M. smegmatis. These observations suggest 
that alveolar macrophages respond adaptively to 
their phagocytic load and that metabolic stimulation may be a 
prereguisite to' immunologic expression. Nitrogen dioxide 
was tound to suppress metabolism ct alveolar macrophages as well 
as their phagocytic function. It is proposed that 
certain pollutnats could impair the immunologic capacity of the 
respiratory tract leading to chronic low grade pulmonary 
infections. Allergic responses, as well as primary tissue 
damage caused by proliferating microorganis~s, may contribute to 
the pathogensis of air pollution disease. (Author abstract)## 

00511 

'L E. Pattle P. Down 

LUNG SURFACTANT AND ITS POSSIBLE REACTION TO AIR POLLUTION. 
Arch. Environ. Health 14(1) :70-76, Jan. 1967. (Presented 
at the American Medical Association Air Pollution Medical 
Research Conterence, Los Angeles, Calif., March 2-4, 1966.) 

An outline is given ot the knowledge of the alveolar 
surfactant, its function and the possible reaction of the 
surtactant with atmospheric pollution, ot which there is no 
experimental evidence available. The difficulty of 
obtaining such evidence, with special reference to an imaginary 
investigation of the ettect of nitrogen dioxide on the surfactant, 
is discussed in this paper.## 
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0 05 1 lJ 

w.s. Spicer, Jr. 

EFFECTS OF AIR POLLUTION AND METEOROLOGIC FACTORS ON 
NOPMAL SUBJECTS AND PATIENTS WITH RESPIRATORY DISEA~E. 
Preprint. (Presented at the American Medical Association 
Air Pollution ~edical Research Conference, Los 
~.ngeles, Calif., Mar. 2-4, 1966.) 

~hether one subscribes to the thesis that maJor chronic 
obstructive lung diseases are the result ot long-term 
repetitive exposures to a variety of environmental agents, 
freguently acting in combination, or allows the possibility 
ot such diseases beina initiated by a single inhalation 
experience with respiratory viral agents or toxic chemicals, 
it is qenerally accepted that all members or the population 
who are comparably exposed are not equally likely to acquire 
severe disease. This human-environmental multivariate 
interaction was investigated through the physiologic monitoring 
of small qroups of normal subjects and diseased individuals. 
2t was hoped that patterns ot respiratory functional variations 
miaht become aoparent which are common to groups of subjects; 
that t~e nature of these patterns might give an indication 
as to the irlentity, intensity, and duration of the stimuli 
ana physiolcqic responses; and that tnis might lead to the 
physiolocic grouping ot individuals leading to detection of a 
seornent of the population particularly susceptible to chronic 
ohstructive respiratory disease. This paper is an attempt 
to sumrrarize the major portion of this work to dat. Pesults 
suggest that acute and long term patterns of variation in 
rPsriratory function are present in normal subjects and in 
patients with chronic o~structive lung disease while they 
are in ambient, urban, i~side and outside environments; that 
subjects within groups undergo sirrilar variations in respiratory 
tunction; that these changes are not simply random, but, to 
a large extent, are the result of meteorologic and air pollutant 
stimuli. Correlations between temperature and long-term 
respiratory functional changes were found in normal subjects. 
Eiqrly s~aniticant correlations ~etween two hour levels of 
S02 occurrir.g approximately 3~ hrs rricr to subject testing 
and mean group airway resistance values were found in 
ambulatory patients and in normal subJects confined to a special 
hospital w1rd. The S02 levels at which these occur are well 
witr.in those commonly tound in many communities.## 

001)2/. 

.~.P. AltshullPr, D. Klost<>rman, 
,1. F. S 1. gs by , ... • r . 

P. W. Leach, and 

THS IFPA"lATION OF SI6~LE AND ~ULTI-CONPONENT HYDROCARBON -
A~D ALDEHVDP - NITFIC OXIDE ~IXTURES I~ AIR UNDER DYNAMIC 
~~D STATIC VLOW CONDITIONS. Preprint. 19b4. 

An investigation has been made of the chemical, aerosol plant 
da~age, and ey<> irritation ettects ot irradiating various single 
hydrocarbon - aldehyde or multi-component hydrocarbon NO 
systemo under dynamic tlow conditions. The systems investigated 
included the following individual hydrocarbons which were 
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irradiated in the presence of NO (and traces of N02) : 
ethylene, 1-butene, 1,3-butadiene, toluene, xylene, and 
1,J,5-trimethylbenzene, n-hexane, 3-methylpentane, 
2,4,4-trimethylpentane, and cyclohexane. Mixtures of hydrocarbons 
including ethylene and 1-butene; ethylene, 1-butene, and 
trans-2-butene; and ethylene, 1-butene, trans-2-butene, and mixed 
xylenes also were irradiated in the presence of nitrogen oxide in 
air. In addition the photooxidation of the formaldehyde oxygen, 
·propinaldehyde - oxygen, formaldehyde - NO and propionaldehyde 
- NO systems were investigated. In these dynamic 
irradiation experiments the 4 paraffinic hydrocarbon NO systems 
produced neither oxidant nor plant damage. In all of these 
systems NO was only partially converted during irradiation and 
N02 did not peak. When 0.5 ppm of ethylene, 0.5 ppm of an 
ethylene - butene-1 mixture, or 0.5 ppm of xylene was 
irradiated with 1 ppm of NO no net oxidant and no plant damage 
occurred. At ethylene or toluene concentrations between 3 and 6 
ppm with 1 ppm of NO, irradiation produced oxidant but no plant 
damage of either the ozone or PAN type. Many of these 
mixtures did react somewhat with the disappearance of part of the 
hydrocarbon and the formation o.f significant yields of 
tormaldehyde or aliphatic aldehydes. Propionaldehyde when 
irradiated in the presence of small traces of nitroaen oxides 
produced severge plant damage. (Author abstract)## 

00637 

S. D. Murphy, C. F. Ulrich, S. H. Fra!!kowitz, and C. 
Xintaras 

~LTERED FUNCTION IN ANIMALS IN6ALING LOW CONCNETRATIONS OF OZONE 
AND NITROGEN DIOXIDE. Am. Ind. Hyg. Assoc. J. Vol. 
25:246-253, June 1964. 

~uantitative measurements of respiratory function cf guinea pigs 
were made before, during, and after exposure to low concentrations 
ot ozone, and nitrogen dioxide. The earliest effects detected 
during exposure to either of the gases were increased respiratory 
treguency and decreased tidal volume. These effects were noted 
during 2-hour exposures to concentrations of ozone as low as 0.34 
ppm or within 4 hours of expos~re to N02 at a concentration ~f 
5.2 ppm. Previous exposure to ozone did not result in tolerance 
to the respiratory function changes produced during exposure to a 
1.5-ppm concentration of the gas. Voluntary running activity of 
mice was depressed during exposure to concentrations of ozone 
between 0.2 and 0.7 ppm and to N02 concentrations of 7.7 to 20.9 
ppm. (Author abstract)## 

00638 

P. A. Kenline 

OCTOBEP 1963 NEW ORLEANS ASTHMA STUDY. 
Health Vol. 12:295-304, Mar. 1966. 

Arch. Environ. 

This paper reports on aerometric activities carried out in 
New Orleans from Oct. 3 through Nov. 5, 1963. The objectives 
ot these activities were to establish any difference in air 
gu~lity between asthma outbreak days and other days, evaluate 
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geoqraphic acd temporal variation in pollution characteristics, and 
evalua~e various uncommon methods of measuring air pollution. 
(Authoc abstract)## 

00h3Y 

M. B. Gardner 

PIOLGGICAl EFFECTS OF URBAN AT~ POllUTICN. III. lijNG TUMORS IN 
~IC.". P.rch. Environ. Eealth Vol. 12:J05-JlJ, Mar. 1966. 

This paper reports the long-term ettect of inhaling Los Angeles 
amhient air upoc the incidence of lung adenomas in several inbred 
str~ins of mice. Despite the absence of histopathologic evidence 
tor any speciiic acute effect related to ambient air pollution in 
the experimental mice colonies, the statistical evidence of this 
study indicates a strong likelihooo that ambient Los Angeles 
atmosphere does possess a definite though slight activity in 
promoting pulmonary adenomatous tumors in aging inbred mice. 
These findings offer further evidence that some lung tumorigenic 
activity does exist in the indigenous respiratory environment.## 

1".L. Estes, C.P. Pan 

FPSPON5S OF FNZYME SYSTEMS TO FHOTOCHE~ICAl REACTION 
PF:ODUCTS. Arch. Ecvll:on. Health Vol. 10 (2) :207-212, Feb. 
1Yc~. ( 0 resented at the Seventh Annual Air Pollution 
~Rdical '1°search ConferPnce, Los Angeles, Calif., Feb. 
10-11, 1464.) 

Exposure to photoctemical reactio~ products inhibited the activity 
ot glutamic dehyirogenase trom Escherichia coli. With a 
gl1!tamcte substrate tr.e inhibition increase11 at a rate comparable 
to the inhibition of the growth of the cel~s. Considerabl] less 
inhihition was observed tor the reaction in the reverse direction. 
With increasinq formaldehyde concentrations, the reaction of 
alutamic dehydroqenase tram mammalian source was more rapidly 
inhibited in the reverse than in the forward direction. From 
thP data to date, it appears that only at very low concentrations 
coulrt tormaldehyde produce the relationshir of the reactions 
observed ~1th the photochemical reacticLJ products. There is no 
evidence, however, that such concent~at1on would produce 
comparable ~aonitudes ot inhibition with time. (Author 
s•1111mary) ~# 

P. fl. Buc~ley O.J. Balchum 

A(UT~ AND CHPONIC EXP05UHFS TO NITROGEN DIOXID:. Arch. 
".nviron. Health Vol. 10 (2) :220-22J, Feb. 1Y65. (Presented at 
the Seventh Annual Air Pollution Medical Sesearch 
Contererice, Los .~r,geles, Calif., l'et. 10-11, 1964.) 

This study was an attempt to measure some or the metabolic 
eftects ot the air pollutant ~02 on lung and other body tissues. 
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To relate changes in oxyqen consumption and enzyme activities in 
organs to lenqtp of exposure it would be well to subject a series 
ot animals to a single concentrtion of K02 (15 ppm, for example) 
and study tissues tro:n animals (exposed and contr:ol) during regular 
intervals after: the initiation ot the recimen. This would 
clar:ity the observations in oxygen consu;ption of liver homogenate. 
It would also be of value to expr:ess enzyme activity in terms 
of substrate utilization in order: to obtain mor:e infor:mation about 
the specitic activity of the tissue tomogenates.## 

\l\lbb':> 

D. "R. Rounds F. F. Bils 

Ef"ECTS OF AIF POLI IJTANTS ON CELLS IN CULTURE. Ar:ch. Envir:on. 
Health Vol. 10 (2) :251-259, Feb. 1965. (Pr:esented at Jhe 
sev~nth Annual Air Pollution Medical Research 
Conterenc~. Los Angeles, Calif., Feb. 10-11, 1964.) 

From an an3lysis oi oxygen consumrtion rates, all cell types 
tested in vitr:o showed a par:tial but r:ever:sible inhibition in 
oxidative activity dur:ino tr:eatment with NaN02. Mor:pholoqical 
studies ot livina cells with phase contr:ast micr:oscopy and of 
fixed material with the electr:on micr:oscope r:evealed that the 
alveolar wall cell showed changes in the shape ot the nucleus and 
the ultr:astr:ucture of the mitochondr:ia dur:ing ~02 treatment. 
Thes~ changes may otter: the oppor:tunity to descr:ibe and 
quantitatP tne biological etfects of NC2 and possibly, of other 
air pollutants. (Author: summ3ry)## 

OL'bt!:l 

O.J. Balchum, !l. D. Buckley, P. Sher:win, ~;. Gardner 

NITFOGEN DIOXIDE INHALATIOP AND LUNG ANTIBODIES. Arch. 
Envir:on. Health Vol. 10 (2) :274-277, fel::. 1965. (Pr:esented 
at the 5everth Annual ~ir: Pollution ~edical Fesearch 
Conterence, Los Angeles, Calif., Feb. 10-11, 1964.) 

A cir:culating substance or: lung tissue antibody has been 
tound to appear: in the serum of guinea pigs inhaling 
nitrogen dioxide in concentr:~tions of 5 ppm and of 15 ppm. It 
can be detected in dilutions ot serum gr:eater: than 1:100,000 
by its proper:ty ot agqlutinating latex par:ticles coated with 
normal lung pr:oteins.•# 

UU77<J 

fi.E. Swann, Jr:., ['. !lr:unol, L.G. Wayne, O.J. Balchui'I 

BIOLOGICAL E!FECTS OF UFBAN AI~ POLLUTION. II. CHVONIC EXPOSURE 
OF GUI!lEA PIGS. Arch. b;!env1ron. :JEalth. Vol. 11 :765-769, 
Dec. 1Yo':>. 

Guinea ?iqs have been directly exposed to ambient Los Angeles 
air: tor two years. r.onthly measur:ements of their: total expiratory 
resistance were made plethysmogr:aphically, and compa~ed with those 
ot guinea pigs br:eathing air filtered through activated-charcoal. 
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Variations in resistance occurred from month to month, but no 
ditterence in resistance was natPd between guinea pigs residing 
in ambient air a~d those livinq in filtered air. Total 
pul~onary rPsistance apreared to increase with aging. During the 
sPcond ye~r ot their life span, the mortality of guinea pigs 
living in ambient air was slightly greater than of those living 
in tiltere,j air, b•it this difter<>nce was not significent at the 
':>~ level by the> chi S'JUare test. (Author surr,mary) 4# 

AF 0 0LLIJTION ~NJ fiE:HTP.. Bull. :LY. Acad. :-Jed. 
42, (7) 5~8-b1Y, July 1966. 

Acute episodes of mortality and morbidity furnish strong 
support tor a casual relationship between air pollution and 
in1urious etferts. The following cocclusions ~ere established: 
(1) Air pollution in episodes ot high levels is harmful and 
car: be leth'!l. (2) Although chronic etfects have not yet been 
cte~onstrated, it si reasonable to presure that since episodes 
brrJUght acute s1ckness and d;oath, exposure to lessPr 
concPntr~tions for prolonaed periods will have effects. (3) Not 
all •he in~urious pollutants have been identified, nor have their 
adverse etfects been deti~itely and specitically established. 
recommendations arP made based on the conclusions. (Author's 
.=;urn rr ~ rv) tt-tt 

r·?O\" Tl'XICUlC''~i A REVIfW OF RFSEAFC!i PNC! Hl!lllS'IPIAL 
FX 0 ~PI~~rE, lYC,U-1~64. Arch. Environ. Health lU, 819-31, 
'.'a y 1 'JG'>. 

~•e rise of ozone as an important air pollutant and component 
ot oxidant swog SErves as the cause tor this review of research 
ar~ industrial experience in ozone toxicology for the period 
1•1c,u-1°fiu. After a br1Af intro,juct1on, the author discus:;es 
t~e ITTAtPrial under thP tollowinq subJEct headinos: Fftects on 
Man; ~xtra-pulmonAry Pttects an Man; fftects in 
Rri~als Acute Toyocity; Factors httecting Toxicity; 
Tolerance ~~velopment: Cross-Tclerance; Chronic Toxicity; 
~t~ncts lD lower Orqan1sms and C~ll ~tructures; 

Jnt.er'!ctio!1s; iLd fechaniSlllS. ## 

T'r~P'TlCifl 4ayrlon 

E~PHYSE~A AF~fP 10~-L=V~L EXPOSUR~ TC NOi. Arch. Fnviron. 
P0alth, Vol. ~:12':>-H, Jan. 19h4. (Prescctcj at t~P Sixth 
~rnual Air Pcllut1on ~Pdical Qesearc~ ConterencP ~an 

fc,cicc1sco, Calif., J,'ln. 21:l-2'1, 1Yf3.) 

21oloqical sequela~ ot lon~-tPr~ exposures to low concentrations 
oi n1t~osen d1ox1rle have h~ccm~ ot intPrest b~c1use oxides of 
n1trooen ar0 a rPgular constitu0nt of srnoo. CucrPnt studies have 
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det~rmined the maximum nitroagn dioxide concentration in air that 
does not cause death from ac~te pul~onary edema and allows rats to 
survive tor several months. At this and at lower concentrationa, 
lona-ter~ ettects ar~ being studied ir.itially, with particular 
attention to the pulmonary pathology.## 

00932 

T. F. Huber, s. W. Joseoh, E. Knoblock, P. L. 
Pedtearn, and J. A. Kar~kawa 

NEW ENVIPONMENTAL RESPIRATORY DISEASE (YOKOHAMA ASTP.MA) 
(PRELIMINARY P":PORT). Arch. Ind. Hyg. Occupational i'led., 
Vol. 1U:J<J9-40tl, 1954. (Presented betore the National Academy 
of Sciences-National Research Council, Division of Medical 
Sciences, Subcommittee on Atmospheric & Industrial Hygiene, 
1954, and the Committee on Sanitary Engineering and 
Environment, 19~4.) 

The clinical teatures are presented of a new environmental 
respiratory disease occurring in certain areas of Japan during the 
winter months among t~e United States military personnel. From 
preliminary atmospheric data there appears to be a correlation 
between the incidence of this environmental respiratory disease 
entity, the concentration of air contaminants, and smog 
tormations. Ot the air contaminants investigated, only the 
et~er-soluble aerosols and dust appear to have significant 
correlation with the incidence of this respiratory entity. 
Adrtitional investigations will be required to corroborate the 
above suggeste~ correlations. (Author suwmary)## 

OIJ4JJ 

M. R. Purvis and F. Ehrlich 

EFFiCT OF ATMOSPHERIC POLLUTANTS ON SUSCEPTIBILITY TO RESPIRATORY 
I~'FFCTION. II. EFFECT OF NirPOGEN DIOXIDE. J. Infect. 
Dise'l.ses, Vol. 11J: 72-76, Aug. 1963. 

~ ~-hour exposure of mice to as little as 3.5 ppm of nitrogen 
dioxide signiticantly increased their susceptibility to respiratory 
intection initiated by challenqe with an aerosol of Klebsiella 
pneumoniae. This ettect was observed up to 27 hours after 
exposure. Intected animals exposed to 25 ppm of nitrogen 
dioxide tor 2 hours showed an increased mortality rate and 
decreased survival time. This effect •as evident up to 72 hours 
atter infection. Exposure to 2.5 ppm of nitrogen dioxide for 2 
hours did not induce any ch'lnqes in susceptibility to infection. 
(Author summary)#~ 

OO'lHO 

L.s. Jatte 

TH~ BIOLQGICAL EFFECTS OF PHOTOCHEMICAL AIR POLLUTANTS ON MAN 
A~D ANIMALS. Am. J. Pub. Health, 57 (8) :1269-1277, Aug. 
1'167. (Presented at the Annual Meeting, ~merican Public 
Health Association, San Francisco, Calif., Oct. J1 - Nov. 4, 
1%6.) 
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Common manifestations of atmospheric photochemical smog are eye 
irritation, respiratory distress, haze formation (reduction in 
visibility), peculiar odors, characteristic vegetation damage, and 
excessive cracKing of rubber products as well as the presence of 
unusually high levels ot oxidizing substances identified as 
photochemical oxidants. The photochemical oxidants are a major 
class of compounds tound in photochemical smog. They consist 
of a complex mixture of atmospheric oxidizing substances 
whichvary in time and place and which are not completely defined 
chemically. They can be measured routinely in comm~nity 
atmospheres, however, and analyzed collectively for "total 
oxidant", the net oxidizing effect of all such substances in the 
atmosphere, thus serving as useful indices at effective levels 
ot photochemical pollution. Ozone and perocyacyl nitrates 
(PAN compounds) have been identified as important oxidants found 
in photocfiemic;il smo<J. A r:eview of the important adverse effects 
at atmospheric photochemical smog on man and animals expressed in 
terms of atmospher:ic "total oxidant" concentrations is presented 
based on published reports and some yet unpublished reports and 
research findings. Additionally, data based on laboratory 
exposures ot man and animals to ozone and PAN compounds ar:e 
reviewed. An understanding of the effects of these individual 
oxidants in pure form contributes substantially to our knowledge 
ot the eftects of the ambient photochemical "total oxidan~" 
mixture. The photochemical oxidants, particularly ozone, are 
sever:e r:esp1rator:y irritants which cause temporarily impaired lung 
function in man and animals in short exposur:es. In prolonged 
exoosur:es, there is an incr:ease in mortality of newborn animals as 
well as of animals exposed to respir:atory infection. Recent 
studies indicate a decr:eased bir:thrate of laboratory animals 
in ptolonhr:t rxpodures to synthetic photochemical smog. 
Additionally, late studies have shown that an increase in lung 
tumor formation occurred in aging mice exposed to atmospheric 
photochemical snag over a 16-month study period when compared to 
contr:ols exposed to filter:ed air. (Author abstract)#I 

OOYY2 

W.J. Jacumin, D.P. Johnston, L.JI. !l1pperton 

EXPOSURE OF MICPOORGA'IISMS TC LOW CONCENTRATICNS OF VARIOUS 
POLLUTANTS. Ind. Hyg. J., 25 (6) :595-600, Dec. 1964. 

A technique for: nxposing microorganisms to air-borne 
toxicants was developed. Serratia marcescens were exposed to 
irradiated atnospher:e of clean air, No2 at 0.5 ppm, hexene-1 at 2 
ppm, and ~o2 plus hexene-1. Only those containinq No2 differed 
s1qnificantly from clean air, suggesting that hexene-1 played no 
major r:ole. The technique has inherent difficulties, limiting 
its application pending tur:ther development. (Author abstract)## 

OOYYU 

S.TJ. '.'lurohy, H.V. Davis, V.L. Zaratzian 

BIOCHEMICAL EFFECTS IN RATS FROM IRRITATING AIP 
CONTl\MI'IAWJ'S. Toxicol. Appl. Pharmacol., 6 (5) :520-528, 
S0pt. 1 Yfil\. 

The ettect ot intalation of acrolein vapors on the activity 
of several enzvmes of male rat tissues was investigated. 
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Slevated hepatic alkaline phosphatase activity occurred following 
continuous 40-hour exposure to acrolein at concentrations as low 
as 2.1 ppm. ~xposure to higher ccncentrations for shorter 
periods of time also increased liver AP activity, but the 
ettect was not constant with a constant Ct. Inhalation of 
ozone, nitrogen dioxide, formaldehyde, and sulfur dioxide also 
increased liver AP activity. It appears that the hepatic AP 
respons~ is a nonspecific effect and may be a symptom of the 
alarrn-rea.ction to stress. (Author summary)## 

01040 

r.. B. HayJon, G. rreema!l, and N. J. Furiosi 

COVEPT PATHOG~NESIS OF N02 INDUCED EMPHYSEMA IN TRE PAT. 
Arch, Environ. Health Vol. 11:77f:>-783, Dec. 1965. 

The authors previousl.y have reported effects on rats trom exposure 
to 25 opm N02. Additional studies of the pathogenesis of 
emphysema induced by 12 ppm and of other effects resulting from 4 
a!ld !J.H pp:n ot N02 ace r:eported. Also, reversibility of the 
process followinq exposure to 25 ppm are described. Rats 
exposed to 12 ppm dev0loped respirato~y Qisease similar to 
emphysema in humans. At the lcwer concentrations, the process was 
relatively covert and survival longer. A relationship appears to 
exist between concentration X time to the degree of pulmonary 
disease. In discussing extrapolation ot their results to humans, 
it was indicated, the combination of widespread low level 
conce!ltr:ations of N02 in the air and the transient intermittent, 
very high concentrations inhaled with tobacco smoke may contribute 
to chronic obstructive respiratory disease.## 

01077 

I. I. LUbOW8 

T9? EFFECT OF AIR POLLUTANTS ON THE SKIN. "DERMATI1IS URBIS." 
Gener:al Pract-ice 27(5):10-1, 27, May 1964. 

In older individuals the visible signs of aging skin may become 
more apparent when continuously exposed to air pollutants. Thus, 
the existence of a condition which may be refer:r:ed to as "city 
skin" is conceivable. It appear:s justified to conjectur:e that the 
pollutants which presen~ respiratory nazards, with continuous 
long-term exposure, will also affect the epidermis and cutaneous 
system. The deposition cf soot and dust on the skin affects 
bacteri~l growth and subsequent physiological activity. Contact 
dP.rmatitis due to airborne contactants such as smoke and 
insecticide sprays is common, as well as indus~rial d2rmatoses 
related to acids, organic sulfides, and other substances. It 
s2ems 101ical to attribute the dermatoses of the hands and face to 
the irritating pollutants of indust~ial cities. Pr:ophylactic as 
well as remedial topical formulas must bE> dE>vised to overcome this 
ins11ious ettect ot air: pollution.## 
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010'JO 

s. D. Murohy 

A REVIEW OF EFF~CTS ON ANIMALS QF EXPOSURE TO AUTO EXHAUST AND 
SCME OF ITS COMPONENTS. J. Air Pollution Control Assoc. 
1tl(tl) :JOJ-tl, Aug. 1':!64. (Presented at the 56th Annual Meeting, 
Air Pollution Control Association, Detroit, Mich., June 
<J-13, 1'-l6J.) 

Tne several series ot experiments that are summarized in this 
report have demonstrated that respiratory function and 
activity patterns ot experimental animals are altered during 
brief exaosure to irradiated air:auto exhaust mixtures at 
concent~~tions of total exhaust that were only two to thiee times 
those that occur in certain urban communities during maximum 
periods ot photochemical air pollution. These physiological 
alterations are reversible tollowing a single exposure of a few 
hours duration. ouali~atively difterent effects on respiratory 
frequency and ti~al volumes occurred as a biphasic response during 
a sinqle tour-hour exposure to exhaust. The data indicated that 
the qualitative nature ot the physiological response was dependent 
upon the relative concentrations ot individual constituents with 
qualitatively ditterent physiological actions. This may be 
im?ortant to the development and evaluation of control devices or 
~ethods, since the elimination ot one or a class o~ chemical agents 
may shitt the phvsiological-ettect balance toward that produced by 
another agent or class of aaents that still remain. (Author 
sum~ary •oditie~)#I 

0 11 6 l:l 

R. F. Lutrner, K. A. Pusch, and P. L. DeLong 

EFF~CT OF NITRIC OYIDE, NITROGEN DIOXIDE, OR OZONE ON BLOOD 
CAR~OXYH~MOGtOEIN CONCENTRATIONS DURIKG LOW-LEVEL CARBON MONOXIDE 
EXPUSU~BS • Atwos. 'Onviron. 1, 45-8, 1'!67. 

Comrared to exposure to CO alone, no enhancement of blood 
carboxyh2moglobin conrentrations was observed following 8-hour 
exposures ot rats and mice to low levels cf CO plus NO, No2, 
or OJ. (Author abstract)~# 

0 11., 'J 

A. J. Hon'.Jur, G. de J. Lee, R. Marshall, and F. D. 
Stott 

RES!ARC~ ON TAE DYNAMICS OF 0 ULSATILE BLOODFLOW TN THE HUMAN 
?fJU:OHA:lV AFTC'llIAL SY"Tf:~1. Ox'.'ord Un::.v.' (England)' 
qartcliffe In~irmary. Sept. 1'l61. J4 pp. 

CPSTI,0DC: AD 6J1Y20 

D~tails ot the final design ot a pneumatic flowmeter whole body 
plethysmoqraoh svstem are given. The system permits continuous 
measurement ot pulmJnary capillary bloodtlow in man during 
simultaneous intravascular pressure ~easurements. Physiological 
sturti8s making use ot the system are described. The rate of 
U8ta~e ot N20 trom the lungs of subjects within the body 
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plethysmoyrap~ were measured through several cardiac cycles during 
slov expiration atter a single breath of 803 of ~20 in oxygen. 
The orotile ot N20 uotake that is obtained throughout the 
cardiftc cycle directiy corresronds to the pulmonary capillary 
blood tlow rate at all instants throughout the cardiac cycle. 
This oattern is pulsatile with each heart beat. Preliminary 
studies ot the relationship betwe 0 n pulmonary capillary blood 
tlow an1 pulmonary arterial pressure were carried out in normal 
subiects and in patients with mitral stenosis. In normal subjects, 
the fastest race of ?Ulmonary capillary blood tlow occurs 
approximately 0.2 seconds after the peak pressure rise in the 
main pulmonary artery. This time lag indicates a source of 
interest for subsequent study both in normal subjects and those 
with pulmonary hypectension. Another study was that of time 
relationships between oxygen uptake and C02 elimination that 
take place at the luno alveoli capillary interface as a result of 
pulsatile pulmonary c~pillary blood flow. It was tound that 
oxygen dit!usion and transport from the lung alveoli is 
pulsatile ana corresponds closely to the capillary blood flow 
pattern obtain°d from the N20 measurements. Although C02 is 
£0 times more diffusible than oxygen, C02 elimination studies 
in the olethysrnograph indicate that this gas leaves the blood 
tlowinq through the lung capillaries at almost the same time that 
oxygen enters the blood during its pulsatile flow through the 
alveolar-capillary bed.#~ 

u 1176 

G. de J. Lee, '.<. r-:. Marshall, and F. D. Stott 

F~SEARC9 ON TEE DYNAMICS OF PULSATILE PLOODFLOW I~ THE HUMAN 
POLMONARY AFPTZRIAL SYSTEM Oxford Univ., England, Radcliffe 
Infirmary. Ape. 1960. 30 pp. 

CFSTI,DDC: AD 6j1'!1'! 

Continuation ot work on apparatus to ferform continuous 
measurement in man ot pulmonary capillary blood tlow with 
simultaneous intravascular pressure measurement is described. A 
pneumatic f lowmeter has been built which can continuously record 
gas tlow tro~ a 1500 whole litre whole Dody perspex plethysmograph 
when a human subject wit~in it inhales nitrou~ oxide gas. While 
the tlowmeter was being completed, prototype ~ulmonary bloodflow 
studies were carried out in the dog using the plethysmograph
nitrous oxide method. In making comparison of this method with 
the standard Fick (oxygen) method, it is found that the ratio of 
nitrous oxide to the ~ick cardiac output estimation was 1:04 with 
no systematic variation. With the combined plethysmograph
flowmeter method, a phase lag between pulmonary vascular pressure 
gradient and pulmonary capillary blood flow was confirmed but no 
detailed analysis made. Using combined broncho-spirometric and 
plethysmog~aph-nitrous oxide techniques, studies of pulmonary 
capillary bloodtlow of each lung separately were made in dogs in 
whom one main pulmonary artery had b€en tied when the dog was a 
puppy. Although there was no oxygen uptake from the operated 
lung, there was considerable N20 uptake.· Responses of the 
human systemic and pulmonary vascular systems to intravenous 
synthetic angiothensin were studied using standard techniques. 
The cardiac output tell as a result ot a bradycardia without 
~ite~ation in stroke volume. There was a marked rise in systemic 

00 pressure indicating an increase in total peripheral 

F. Effects-Human Health 339 



resistance. A slight increase in pulmonary vascular resistance 
was also detected. Both right and lett atrial pressures rose 
during the infusion.## 

01J24 

E.J. Fairchild, II, S.D. Murphy, H.E. Stokinger 

PFDTECTION EY SULFUR COMPOUNDS AGAINST THE AIR POLLUTANTS OZONE 
AN~ NITROGEN DIOXIDE. Science, Vol. 130-861~862, Oct. 2, 
1Y'.>Y. 

Two distinct but related path~ays of protection against the 
lethal etfects of ozone and nitrogen dioxide are shown by (i) 
simultaneous inhalation of compounds that rurnish -SR or -ss-, 
or both, and (ii) by injection of thiourea derivatives several 
days prior to exposure to these oxidant gases. The mechanism of 
(i) is believed similar to that proposed for the action of 
radiation-protective compounds; that of (ii) involves the 
development ot a tolerance initiated by the thiourea against the 
oxidants. (Author abstract)~# 

01 J30 

J. L. svirbely and 13. E. Saltzman 

OZON~ TOXICITY AND SUBSTANCES ASSOCIATED WITH ITS PRODUCTION. 
A.11.A. Arch. Ind. Health 15, 111-!:i, Feb. 1957. 
(Presented at the 17th Annual Meeting, American Industrial 
1-'yqiene Association, Philadelphia, Pa., Apr. ;!ti, 1956.) 

The d~ta obtained from acute inhalation studies indicate that 
ozone per se is a highly toxic substance to rats, mice, and 
hamsters. The ozone used in these exposures was generated from 
various gas mixtures and with two different ozonizers varying in 
current density. nfrared analysis of the scrubbed compressed 
air used tor the toxicity studies indicated that no traces of 
organic impurities could be detected. Tests for possible ozone 
contaminants, such as oxides of nitrogen hydroqen peroxide, and 
:':'refi radicals (l-'02, OH, H03, 04, etc.), in ~ specially 
cons~ructed mass spPctrometer failed to reveal significant amounts 
ot these substances, and, consequently, it is improbable that they 
attect the toxicity of ozone in laboratory animals. The injurious 
ettects at ozone appear to be lessened by a previous exposure to 
rela~ively low concentrations of ozone for a short period. This 
tolerance was apparent for at least tour and one-half weeks after 
exposure. (Author summary)## 

u 133'> 

D. L. Cottin and E. J. Blommer 

ACUTE ~OXICITY OF IRRADIATED AUTO EXHAUST INDICATED gy ENHANCEMENT 
OF MORTALITY FROM STREPTOCOCCAL FNEUMONIA. Arch. Environ. 
Health, 1'.>(1) :36-38, July 1967. (Presented at the 59th 
Annual Meeting, Air Pollution Control Association, San 
Francisco, C~lit., June 20-25, 1966, Paper No. 66-22.) 
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Exposure of mice tor 4 hours in each of 10 replicated experiments 
in atmospheres of auto exhaust yielding 100 ppm carbon monoxide, 
o.J~ to 0.67 ppm oxidant, U.50 ti 1.UO ppm nitrogen dioxide, and 
U.03 to 1.96 ppm nitric oxide and subsequent exposure to 
streptococcus aerosol produced a fivefold increase in mortality 
over those receiving only filtered air and identical simultaneous 
exposure to streptococci. Actual mortality for mice exposed to 
auto exhaust was 107 out ot 200 and tor those exposed to ambient 
air, 22 out of 200. Studies to determine the end point of effect 
showed that mortality was enhanced by exhaust containing as little 
as 2~ ppm CO and 0.15 ppm oxidant. These results indicate 
toxicity of auto exhaust for mice at levels tor the~e two 
components well below peak ambient concentrations. (Aut~or 

abstract)## 

01J4b 

J. M. McNerney and J. D. Mu.cEwen 

COMPARATIVE TOXICITY STUDIES AT PEDUCED AND AMBIENT PRESSURES. 
I. ACUTE RESPONSE. Am. Ind. Hyg .. Assoc. J., Vol. 
26:~6B-:.-n, Dec. 1'J.b5. 

Comparison of the acute response to toxicants at ambient and 
reduced pressures (5 psia; 100% 02) were made by exposing monkeys, 
dogs, rats, and mice tor 2 weeks ot continuous inhalation exposure 
to N02, OJ and CC14. The experimental results show a 
detinite reduction in the toxic response to the pulmonary irritants 
N02 and Ol at reduced pressure when compared with ambient 
pressure exposures. With CC14, a systemic toxicant, no 
significant difterences between the animals exposed at aCTbient or 
reduced pressure were observed. (Author abstract)## 

0 lJbY 

J.!L Mccarroll, E.J. Cassell, W.T. Ingram, D. 
Wolter 

HEALTH AN~ THF URBAN FNVIRONHENT: HEALTH PROFILES VERSUS 
ENVJROH1E~TA1. POLLUTANTS. Am. J. Public Health, Sb (2): 26b-
2/5, Feb. 1966. (Presented at the 92nd Annual Meeting, 
Epidemiology ~ection, American Public Health Asscciation, 
New York City, Oct. 7, 1Y64.) 

A severe and continuing air pollution problem in Ne~ York City 
was demo~strated. The etfects o! this pollution on the health 
of the average city dweller are subtle end often masked by symptoms 
stemming from other causes. Nevertheless, careful analysis 
o~ variations in health of a sizable population followed forward 
in time may discriminate between these different etiologic 
factors. SuDjecting such repetitive observations to the types 
ot discriminatinq analysis being developed may permit 
identitication of many unsuspected health effects of atmospheric 
pollution. (Author summary)## 

01402 

A. P. Altshuller, L. L. Klosterman, P. w. Leach, I. 
J. Pir.dawi, and J. F:. Sigsby, Jr. 
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pqonUCTS AND RIOLOGICAL EFFECTS FROM IRRADIATION OF NITROGEN 
OXIDES WITH PYDROCA?BONS OF ALDEHYDES UNDER DYNAMIC CONDITIONS. 
Intern. ,J. Air Water Pollution, Vol. 10:81-98, Feb. 1966. 

~easurements have been made for chemical reactants and products, 
condensation reuclei and aerosol formation, eye irritatipn and plan~ 
damage when a wide variety of individual hydrocarbons or aldehydes 
or mixtures of hydrocarbons are irradiated with nitrogen oxides 
under dyr.amic conditions in a large chamber. Comparison of these 
results under tlow conditions with static measurements also made in 
this study show that significant differences do occur in the 
chemical results obtained. Under dynamJc chamber conditions, 
irradiated hiaher molecular weight paraftinic hydrocarbon-nitrogen 
oxide systems appear to be unreactive. The amounts of individual 
oletins consumed in irradiated multi-component olefin-nitrogen 
oxide mixtures are the same as in single component olefin-nitrogen 
oxide mixtures. When aro~atic hydrocarbons also are included in 
the multi-component mixtures, interaction effects are observed. 
The results of the present study show that irradiated aromatic 
hydrocarbon nitrogen oxide mixtures not only undergo chemical 
reactions but also cause appreciable levels of eye irritation, 
plant damage and aerosol formation. It also has been shown that a 
representative higher molecular weight aliphatic aldehyde, 
propionalde~yde, when irradiated with nitLogen oxide will produce 
eye irritation, and moderate to heavy plant damage. The 
corresponding irradiated formaldehyde-nitro~en oxide ~ixtures did 
not cause damage to any ~f the plant varieties investigated. 
Using dynamic chamber conditions irradiated synthetic mixtures 
containing nitroqen oxides and the initial concentration levels of 
both olef ins and aromatic hydrocarbons pLesent in an irradiated 
automobile exhaust system will reasonably well reproduce the 
oxidant, aldehyde, eye irritation and ?lant damage levels measured 
in the irradiated auto~obile exhaust mixture. It is not possible 
to reproduce these results obtained for an irradiated automobile 
exhaust system, b! irradiating nitrogen oxides and the initial 
oletin or aro•stic hydrocarbon levels only. These results prove 
that aromatic hyarocarhons as well as olefins contribute a 
significant portion oi the reactivity of irradiated automobile 
exhaust mixtures.•~ 

0146~ 

G. !". uoyle, N. Endow, and J. L. Jones 

Tqs RFFECTS o~ ~HDTOCE~MJCAL A~ROSOLS CN EYE I~RITATION (FINAL 
t>:Ol'T.). Stcnford "esearch I'lst., south Pasadena, Southern 
Ccilitorr.ia Labs. Junf' 1961. 

An eye-irritation panel has benn exposed to many steady-state 
reaction mixtures gener~ted in a 520-cubic-foot irradiated 
stirred-flow reaction chamber. The rf'actants for one set of 
exoosures were trace concentrations (usually 0.2 to 2.0 ppm by 
volume) ot various hydrocarbons, predominantly olefins, and 
nitrogen dioxjde in purified air. Reaction residence times 
ranged from one to two hours. Sulfur dioxide was used as an 
al'!ctitional reactant (at a concentration of about O. 1 ppm) iri a 
comrarable set of experiments. ~he reacting mixtures were then 
evaluated tor relative eye-irritating ability with and without 
sulfur dioxide. In addition, the reactants and some of the 
reaction products, especially formaldehyde, were determined, and 
the light-scattering and particulate content of the mixtures were 
roeasured. Some of the conclusions drawn on the basis of the 
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conditions ot reaction and exposure used in this study are: (1) 
Aerosols derived from the cophotooxidation of sulfur dioxide and 
trom sultur dioxide itself probably have little, if any, effect on 
the eye-irritating ability of irradiated reaction mixture; (2) 
Trace concentrations ot branched internal olefins, specifically 
2-methyl-2-butene, and ot a cyclic olefin, cyclohexene, can 
produce significant amounts of eye irritants other than 
formaldehvde and acrolein. (3) The use of dynamic (stirred-flow) 
condition~ considerably enhances the sensitivity of subjects to the 
irritants; (U) Adding isobutane to a photooxidizing 
isobutylene-nitrogen dioxide mixture proauced no significant 
ettect; (5) 'I'he rate of response to an eye iriitant is a 
function of the chemical nature of the irritant or irritants; and 
(6) Ethylene and propylene catt produce significant eye irritation 
at realistic atmospheric concentrations. (Author summary 
moditied) ## 

01520 

T. D. Sterling, J. J. Phair, s. V. Pollack, D. I\. 
Schums!cy, and I. DeGroot 

URBAN MORBIDITY AND AIP POLLUTION (A FIPST REPT.). 
Environ. Health, Vol. 13: 158-170, Aug. 1966. 

Arch. 

Hospital admissions in Los Angeles were correlated with air 
pollution measurements and meteorological data. Once the effect 
ot the day of the week was corrected, fluctuations in air pollution 
and morbiaity correlated extremely highly for relevant diseases.## 

.::. L. Jones, ll. Fndon, E. A. Schuck, R. G. Caldwell, 
C.J. Doyle 

A ?BOGRSSS REPORT ON THE CHE~ISTPY OF COMMUNITY AIR POLLUTION. 
Stanford Research Inst., South oasadena, Southern 
Calitornia Labs. Jan. '>, 1962. 59 pp. 

When mixtures of propylene and nitrogen dioxide in 
concentrations of O. 1 to 1. U part per million (ppm) were 
photochemicalJy reacted by irradiation with near ultraviolet light, 
the reaction products were irritating to the eyes of human test 
sub1ects. 'I'he inter.sity of the ultraviolet light used in these 
laboratory exreriments was comparable to 7:00 to 8:00 a.m. fall 
sunlight. Preliminary additional work on ethylene reaction 
mixtures, which were irradiated with near ultraviolet light 
correspondina to 12:00 noon su~mer sunlight intensity, 
detinitely rroduced eye irritating reacton product mixtures. 
The evidence from infrared spectra of precipitated model aerosols 
to~med hy the photooxidation of lower olefin homologs nitrogen 
oxides sulfur dioxide mixtures at 50% relative humidity indicated 
that the principal constituent ot the aerosol was sulfuric acid. 
A study of the dark reaction of ozone with olefins has been 
initiated. Preliminary experimental results indicate that a 
kinetic reaction mechanisw based on a simple bimolecular 
reaction between ozor.e ar.d an olefin cannot account for the 
experimental results obtained to date. Some the-oretical 
quantum mechanical calculations have been maqe that 
satistactorily account fer some of the experimental rate constants 
in the literature. (Author summary modified)## 
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0160J 

E. ~-. Schuck, G.J. :Joyle, N. Enjow 

A PFOGPESS FEPORT ON ~HE PHOTOC9EMISTRY OF PO:LUTED 
ATMOSPHEP~S. Stantord Research Inst., South Pasadena, 
Southern California Labs. Dec. 1960. 122 pp 

During the photooxidation ot olefins, ttree reactions apoear 
imoortant: the reaction of olet1ns with oxygen atoms, with ozone, 
and with active intermediates. The active intermediates may be 
tree radicals or zwitterions. The rate of disappearance of 
olefin, over and aboife that accountable by reaction with oxygen 
atoms and ozone, has teen term0d the "excess rate." The 
importance of active intermejiates in the mechanism of olefin 
photoox1dation is sugoested by these o~servations: 1. Some 
products cannot be accounced for by siropl~ ru?ture of the double 
bond. 2. The excess rate is rroportional to the square root of 
th~ lioht intensity and to the souare root of tbe initial nitrogen 
dioxide concentration. The maJOr products of the photooxidation 
are produced by ruoture of the double bo~J, leading to various 
carbonyl compounds. However, significant amounts of 
tormaldehyde and acetaldehyde are torme~ tram olef ins in certain 
cases in which tnese comrcunds could not bE termed by simple bond 
rupture. Secondary photooxidation or the initi~l products can 
also contr1hute to the products. Alkyl nitrites were identified 
amonq th~ minor products cf oletin photooxidatior. These 
nitrites are probablv ccntributinq to olefin ox:dation since, as 
was shown previously, alkyl nitrites pro~ote Jestruction ot olefins 
as well as does nitr1c oxide or nitroyen dioxide. MEdium to 
sever 0 eye :rritaticn was obtained with photcoxidation of mixtures 
containing 0.5 ppm each ot certain olefins and nitrogen 
dioxide. These concentrations are comparable to those existing 
in the Los Angeles atmosphere. The amount or eye irritation 
caused by ohotooxidation of auto exhaust probably may be reduced 
most efticiently by control of olefins rather than by control of 
oxiaec ot nitrogen. ~his s•atement is ~ased on studies ot olefin 
mixt•1res or the type found in auto exhausi:; these stu,iies st,o• 
that, under certain circumstances, reduction of the oxides of 
nitrogen can lead to an increase rather than a ~ecrease in eye 
irritation. (Author summary)## 

0 160'-l 

J. Tosen C.!'. Dohnn 

FELAT!ONS~IPS OF ACUTE RESPJRATOPY DI~EASE TO MEASUREMENTS OF 
AT~rs 0 H~qic POLLUTTO~ AND LOCAL METEOROLOGICAL CONDITIO~S (FINAL 
pvu1.). Penr,sylvnnia IJ'l1V., Philadelphia, !ienry Phipps 
Inst. Hc>nrv Ph1pps In::>t., Pennsylvania Univ. Viar. 1Qf''). 
3 H pt1. 

Three vears• stu~ies of the relationship between industrial 
aDsecteeism to upper respiratory infections and conconitant air 
pollution mPasurements and climatoloqical data are sunmarized. 
The purpose is pri~arily to investig~te methods of handling 
availaDle data, and there are no nttempts to hypoth~size causative 
machani~ms between the several compon~nts. :he varinhles 
considered ar• related in tiroe to a tixed geographical location, 
which 1s Metropolitan ?hiladelphia. T~~ study perioo beqan in 
Sep+emb•?r, 191'0 and ended in December, 1'!bJ. ## -
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R. Ehrlich 

EFFFCT OF AIR POLLUTANTS ON RESPIRATORY INFECTION. 
I:nviron. Health. 6, (')) 76-80, May 1963. 

Arch. 

It is apparent from the experimental data that ozone and nitrogen 
dioxide increase the susceptibility of laboratory mice to 
respiratory intection caused by inhalation of Klebsiella 
pneumoniae. Sufficient information is available which indicates 
that exposure to air pollutants can reduce and make the 
tracheobronchial tree mere vulner1ble to airborne bacteria. If 
the concentration of the pollutant is sutticier.tly high, permanent 
damage can occur. The experimental data obtained are 
compatible with a picture cf transient damage of approximately 
one day, varying with concentration, followed by essential 
recovery, insofar as mortality is concerned. At lower 
concentrations this damage is probably only temporary, and 
recovery follows. (Author summary moaified) ## 

01 fl Ofi 

P. Kot in J .L. Falk 

ATMOSPHE~IC FACTORS IN PATHOGENESIS OF LUNG CANCER. 
Advan. Cancer Res. 7, 47')-')1l!, 19bJ. 

In this review ot the atmospheric factors in the pathogensis 
of lung cancer, the subject is considered under the major 
headinqs ot: general epidemiological considerations, experiraental 
considerations; bioassay studies, clinical lung cancer; and 
etiology ot lung cancer. There is a bibliography of 194 
reterenc.es. ## 

0 HJ')') 

J.E. Remmers o. J. !lalchum 

EFFFCTS OF LOS ANGELES URBAN AJR POLLUTION UPON RESPIRATORY 
FUNCTION OF EMPHYSE~ATOUS PATIENTS (REPT. ON STUDIES DONE FROM 
JULY 1, 1Yb4 - "'EB. 1, 1gb5.) Preprint. 1965. 

Four patients with chronic hroncho-pulmonary disease have been 
studied under conditions during which ttey breathed either highly 
filtered air or the a~bient Los Angeles air. Patients residing 
in the tiltered air rooms and who had moderately sevece emphysema 
showed improvement in lung measurements. Oxygen consumption 
dPclined steadily while the patients were residing in the 
filtered air rooms. The significance of this is not known and 
will be studied further. (Auther abstract)## 
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o. J. ilalchum, R. Buckley, 
H. S•ann, ar>d T. Pall 

S. Levey, J. Bertolino, 

STUDT".S IN EXPEPIMFNTAL EMPHYSEMA. Arch. Envl.ron. Health 8, 
132-~, Jan. 19o4. (Presented n.t the Sixth Annual Air 
Pollution Medical Pesea~ch Conterence, San Francisco, 
Cali t., Jan. 28-2'!, 191-iJ.) 

Serum antibodies to lung tissue are produced in guinea pigs 
injected with lung homogenate trom anl.mals exposed to noxious 
gases and trom normal animals. Microscopic sectl.ons of the 
lunas revealed the presence of an interstitial pneumonitis. 
Guinea pigs adwinistered the supe~natant obtained by low-speed 
centritugation ot homologous lung homogenate, and others injected 
with the sediment obtained by high-speed centrifugation of this 
supernatn.nt, developed marked changes in the pulmonary vasculature 
and interstitial pneumonitis. These pathological alterations of 
the lungs are presumed to be a result of antigen-antibody 
reactions. Morpholoaical alterations reseEbll.ng those of human 
emphysena were not detected. (Author summary) I# 

01Y 1 f:> 

V. A. "'Jazn.nov. 

cnIT~RIA AND METHODS FOR ESTABLISHIHG MAXIMUM PEP~ISSIBLE 

CONCPNTPATir.Ns OF AI~ POLLUTION. Bull. world Health Organ. 
(Geneva) 32, JB'J-'JB, 1465. 

Exoerience in the USSP in establishing standards for air 
pollution cont~ol is described. It is emphasized that health 
considerations must be main criterion l.n aeciding perrnl.ssible 
co~centrations, which constitute the ''hygienic" standards 
ultimatelv to be achieved. Economl.c and technological reasons may 
dictate temporary "sanitary" standards, which modify the 
requirements ~or a lil"1ted period. "Technological" standards 
rel3te to the economic and technological consequences of air 
pollution n.nd do not concern hPalth. The maximum permissible 
conc 0 ntrations of toxl.c substances used l.n toxicology and 
industrial hyol.ene are not sutfic1ently stringent for general use, 
and control standards are therefore based on the results of tests 
cn.rried out on animals and human subjects. Tests on animals show 
that certn.in concentrntions ot toxl.c substances cause functional 
ch1n<12s (e.g., in higher nervous actl.vl.ty, cholinesterase 
activity, and excretion ot coproporphyrin) as well as a number of 
protective ad1ptatl.onal reactions. The results are used to 
establish maximum permissible concentrations of pollutants Wl.thin 
a 24-~our peri0d. Tests on human volunteers provide a basl.s for 
determining the maximum averaqe concentrations at a qiven time. 
Reactions to odorous substances oive the olractory threshold and 
the level ot concentration causino respl.ratory ard visual 
retlexes, as well as subsensory effects such as changes in light 
sensitivity and in the activity ot the cerebral cortex. 
Morbidity statistics also provide evidence ot harmful pollution, 
but cannot serve as a basis tor establl.shing maximum permissible 
co~centra+ior>s, which should aim not only at preventing illness 
hut n.lso ~t avol.dinq pathological and adaotational reactions. 
(Author abstract)4~ · 
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0 lY 87 

P. G. 'linners 

~~GINEFRING THE CHRONIC EXPOSURE OF ANIMALS TO LA30RATORY 
PFODUCED AUTOMOBILE EXHAUST. J. Air Pollution Control 
Assoc. 12, ~27-30, Nov. 1962. (Presented at the 55th Annual 
Meeting, Air Pollution Control Association, Chicago, Ill., 
'1ay 20-24, 1%2.) 

A laboratory tacility designe~ for studies to determine the 
ettects ot lifetime exposure of experimental animals to auto 
emissions is described. The emissions produced simulated 
atmospheric concentrations and conditions generally found in the 
air ot a city like Los Angeles.## 

0211 b 

TOXICITY OF NITqOGEN DIOXIDE. 
(4) 10, Sept. 1Y6b. 

Stanford Res. Inst. J. 2, 

The toxicity of N02 is being dtudied by Stantord Research 
Institute because of its occurrence as a combustion product in 
smog, in tobacco smoke, and its production also as a reaction 
product ot ensilage. In general, for the higher concentrations of 
N02 (4 purn and above), the deleterious eftects were roughly 
proportional tp concentration and duration ot exposure. Young 
rats exposed to 12 ppm N02 continued to grow for the first nine 
months, but at a reduced rate. The lungs became considerably 
larger and heavier. At 25 ppm N02 rats gained little or no 
weight during the 43 days exp~sure, but developed lung disease. 
WhPn returned to clean air, they gaiped weight rapidly and their 
breathing improved. All rats, at rest, exposed to all 
concentrations ot N02 breathed more rapidly than the controls. 
'!'he rise in resoiratory rate ro•1ghly corresponding to (3 
The rise in respiratory rate roughly corresponding to N02 
concPntration. It is important to note that at the low 
concentration ot N02, such as can occur in severe smog, the 
disease, known medically as emphysema, could not be induced in the 
rat within its normal lifetime. Hence it is unsafe to conclude 
that, because highe~ concentrations of N02 can be damaging, even 
tatal, to rats, low concentrations are harmful to the lungs of man. 
That remains to be demonstrated, although the evidence is 
suggestive. U 

02213 

J.T. Mountain 

DETECTING HYPFRSUSCEPTIBIL!TY TO TOXIC SUBSTANCES AN 
APPRAISAL OF SIMPLE BOOD TESTS). Arch. Environ. Health 
o, 3':>7-ti':>, Mar. 19fi3. (Presented at t,ile 27th Annual Meeting, 
Industrial l'yqiene Foundation, Pittsburgh, Pa., Oct. 24-25, 
1%2.) 

From observations of an apparent aggravation of a hereditary 
defect (Wilson's oisease) by exposure to vanadiu~ and from 
work on laboratory anirnals'made tolerant or susceptible to ozone 
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and nitrogen dioxide, the conclusion has been crawn that the 
susceptibility of the individual in relation to environmental 
exoosure should be a matter of concern. It is pointed out that 
tests tor detecting susceptibility to hemolytic effects from drugs 
and other chewicals have been developed which can also be useful 
in predicting na individual's response to conaitions associated 
with his employment. A number of factors such as stress, diet, 
and disease are known to affect erythrocyte and tissue enzyme 
activitv and are discussed in relation to their contribution to 
the phy~ioloaic burden imposed by the workina environment. 
TPsts tor detection or chemically sensitive red blood cells are 
considered in rPferencE to their use in distinguishing persons 
hypersusceptible to effects from exposure to substances encountered 
in iridustr:..al operations. (Author summary)## 

022.! l 

S.D. Mprohy, C.E. Ulrich, U.K. Leng 

AlTFQ~D ~UNCTION IN ~~IMALS INHALI~G CONJUGATED ~ITPO-OLEFINS. 

Toxicol. Appl. Pharmacol. 5, (3) 319-JO, i1ay 1963, 
(Presented in part at the Th1rd Inter-American Conterence on 
C'ccnpational Medicine and Toxicology, Miami, Fl3.., Aug. 
1'<11 1.) 

Increased total pnlwonary flow resistance and ti~al volumes and 
decreased respiratory rates of quinea pigs and decreased 
voluntary activity of mice occurred duri~g inhalation of the 
vapors ot con1ugatec nitro-olefins at concentrations near or below 
the threshold for human, sensory detection. Increasing 
concentrations incrPased the magnitude ot the effects. COmfarison 
ot the ettects of 2-nitro-2-butene, 3-nitro-3-h2xene, and 4-
nitro-4-nonPne indicated that the effectiveness on [Ulmonary 
function was inversely related tc the carbon chain length. 
HowPver, 4-nitro-4- nonene was slightly ffiore active ~han the 
butene and hexene in producing depression of mouse activity. 
At the low concentrations tested, the effects of nitro-olef ins 
were reversible when the animals were returned to clean air. 
Injection at atropine sultate overcame the increased pulmonary 
tlow resistance induced by 4-nitro-4-nonene. The response of 
animals to inhaled nitro-clefins gualitatively resembles 
ettects which have teen observed when animals inhale high 
concentracions of Jrradiated automobile exhaust. T~ese effects 
are, however, relatively nonspecific 3.nd are produced by several 
other irritating v~pors and gases which have been shown to be 
present in measurable quantities in exhaust mixtures. (Author 
summary)~# 

M. C. 'lattiqelli, 
" J. Mannella 

T. F. Patch, "'· Hengstenberg, and 

T~ITIATED THYMIDINf LABELING IN THE STUDY OF ACUTE I~JUFY FROM 
AI'> POLLUTANTS. Arch. Environ. Health 12, 747-':>0, June 1966. 
(Presented at the Eastern Section Meeting, American 
'l'horacic Soci"'ty, Hartfcrd, Conn., Oct. 22, 19n5.) 

"'he need to q~uantify pulmonary injury in small laboratory animals 
exposed to irritant aerosols has suggest~d the use of DNA 
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synthesis rate as indicator of cellular homeostasis. Labeling 
DNA synthesis by an autoradiographic technique employing 
tritiated thymidine, the effects of inhaled mixture of diluted 
diesel exhaust, of nitrogen dioxide, and of phosgene, in separate 
experiments, were followed over a period ot a few days from the 
inhalation. The preliminary results indicate that the DNA 
synt~esis rate offers the advantage ot a simple numerical index, 
well suited to guantitying injury. However the sensitivity of 
this method appears limited to the effects accompanied by 
histological abnormalities. 7he tirst evidence of char.ge 
aooears within one or two days from the exposure and it tends to 
d~sappea~ a week or so atter the exposure. (Author summary)## 

02277 

H.E. Swann, Jr O.J. Balchum 

BTOL8GICAL EFf~CTS OP URBAN ira POLLUTION. UV. EFFECTS OF ACUTE 
SMOG EPISODES ON RESPIRATION OF GUINEA PIGS. 
Arch i::nvir:on. Health 12, b98-704, June 196b (Presented at the 
25th Annual Meeting, American Industrial Hygiene Association, 
Philad<>lphia, !'a. Apr.. JU, 19b4.) 

Measurement of total expiratory flow resistances were made 
on guinea pigs on days of unusual conditions of weather and smog. 
When these resistances were compared with routine monthly 
measure~ents on the same animals, signiticant increases in 
resistance were found at oxidant levels ot approximately 
0.30 ppm or more. Also, significant increases in resistance 
were observed when approximately 403 of alert levels of the 
oxides of nitrogen, carbon monoxide, and hydrocarbons were 
present. Only when high temperature was accompanied by 
approximately 0.30 ppm oxidant did a significant increase in 
resistance occur. During a smog episode when alert levels of 
oxidant and 253 of alert levels of carbon monoxide and 
hydrocarbon were recorded en two successive days, older gunea 
pigs breathing ambient air had highly significant increases in 
resistanc~. Alert smog levels apparently act as a respiratory 
stress which was more obvious in the older animals. Some 
animals had little or no response to the smcg while some 
animals greatly responded and had quick recovery; other 
animals greatly respcnded to the smog and had a slow 
recovery or no recovery and died. This suggests a possible 
1ndiviaual ditterence in sensivity to smog among animals of the 
same

1 
species. The pathological findings on the two animals that 

died during the episode indicated severe pulmonary 
abnormality. Also, some animals that died within 45 days 
tollow1ng the episode and had high resistances during the episode 
also had patholoqical pulmonary changes. Gowever, others that had 
high resistances and died had no such alterations. Althouah high 
smog levels produced a significant increase in pulmcnary , 
resistance, ttis response may er may not be related to the 
degree of impairment.## 

023.0b 

K. M. Sancier, G. Freeman, J. s. Mills 

EL~CTRON SPIN RESONANCE OF NITRIC OXIDE-HEMOGLOBIN COMPLEXES IN 
SOLUTIO~. Science 1J7, (3532) 75Ll-5, Sept. 7, 1962. 
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~he electron spin resonance spectra ot solutions of nitric oxide
hemoqlobin and nitric oxide-methemoglobin, and whole blood treated 
at roo~ temperature with nitric oxide, all exhibit resonance with 
a line width ot H3 gauss, a g-value ot 2.03, and a spin intensity 
corresponding to one unpaired electron spin per heme. The 
minimum detectable concentration of these nitric oxide complexes 
in solution is 0.00001 ~- Solutions were stable in a nitrogen 
atmosphere but when exposed to air in the absence of nitric oxide 
the spin intecsity decreased with z halt-life of about 5 hours. 
A prPliminary examination of hlooc ot rats exposed for 1 and 9 
days to 10 ppm of nitric oxide in air showed no electron spin 
resonance. (Author abstract)~~ 

0 2 3 32 

T. R. Lewis, F. G. Hueter, and K. A. Busch. 

EVFFCTS OF ATMOSPHERES CONTAMINATED WITH IRRADIATED AUTOMOBILE 
FXHAJST o~ PrP~ODUCTION OF MICE. Preprint. 1966. 

The exposure of mice to irradiated automobile exhaus~ prior to 
matinq signiticantly impaired reproductive function in male 
membecs ot sexual pairs. The imFairment was expressed at various 
stages or reproduction: conception, tecundity, ~nd infant 
survival. These ettects imply that the chromatin content of the 
sperm was altered. This experiment suggests mutational effects on 
mammalian cells from comronents or subsequent products cf 
irradiated automobile exhaust. Significantly, the concentrations 
ot these pollutants were similar to those present in many urban 
communities today. A direct toxic eftect on infant mice was noted 
during postnatal exposure to irradiated automobile exhaust. 
Death rates during the first 8 days of life were higher compared 
to those tor controls. (Authors• summary)## 

024HJ 

G. Fr~eman, N. J. "'uciosi, and G. 3. Haydon. 

rfFEC~S o~ CONTINUOUS EXPOSUP"' OF O.H PPM N02 ON ~ESPI?ATION 

OF PATS. ~rch. En'liron. f'ealth 13, 4~4-6, Oct. 196f .• 

Fats were exposed during their natural lifetimes to 0.8 ppm of 
No2 and examined for clinical and anatomical changes. They grew 
normally and their behavior was ~Lmilar to that of coctrols, 
except tor a sustained elevatLon in respiratory rate of about 203. 
Tachypnea began almost immediately upon exposure acd became 
exaggerated during the latter rart ot life. Occasional minimal 
chacges in morphology ot bronchiolar epithelial cells were not 
accompanied by either microscopic or gross criteria ot obstructive 
disease. The persistent tachypnea suggests, however, that 
exposure of a species with a longer lite span might develop lesions 
like those in the rat breathing concentrations greater than 0.8 
ppm. ~lso, adjunctive pollutants and diseases in man may enhance 
the effects ot low concentrations. (C'.uthor summary)## 
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02~3Y 

(INHAL~D NOXIOUS POLLUTANTS.) Pollutants nocifs inhales. 
(Pact of Chapter 1: Les pollutions et "nuisances d'origine 
industcielle et urbaine. Tome 1. Leur prevention et les 
pcoblemes scientifigues et technigues qu'elle pose en France.) 
Premier Ministre, Delegation genecale a la recherche 
scientifique et technique. 13-7, June 1966. 

This information on inhaled noxious pollutants, which is 
presented in brief semi-outline form, deals with: chronic and 
acute effects, influence of dusts on the lungs, influence of 
non-carcinogenic pollutants, influence of bacteria and viruses, 
and principal areas of concern in rese~rch. Pollutants must be 
considered both for their independent effect and for that which is 
conditioned by the state of health of the person such as that of 
persons with cardiovascula= impairment or chronic bronchitis. 
Reactions from a number of pollutants, including ozone, nitrous 
vapors, and carbon monoxide, ace of great concern. Research 
studLes are being pursued with synthetic atmospheres in relation to 
synergistic actions; with studies of the atmosphere in certain 
areas ot Paris during a normal period and during a period of 
smog; with toxicological studies of certain chemical agents, 
particularly sulfur dioxide, carbon monoxide, and various fluorine 
compounds, with a view of fixing their limits of tolerance; with 
the carcinogenic potential of chemical agents as pollutants; and 
with consideration of the respiratory tree as influenced by inhaled 
che~ical agents and studies of respiratory insufficiencies. This 
intocmation is given in a section of Chapter 1 of this monograph. 
## 

02617 

H. G. Boren 

CARBON AS A CAR~IER MECHANISM FOR IRRITANT GASES. Arch. 
Environ. Health 8, (1) 119-24, Jan. 1964. (Presented at the 
Sixth Annual Air Pollution Medical Research Conference, 
San Francisco, Calif., Jan. 28-29, 1963.) 

The question of whether focal areas ot lung damage can be 
produced by mechanisms which concentrate relatively large amounts 
ot irritant gases in sharply localized portions of lung has been 
investigated by exposin1 mice to carbon with absorbed N02. 
Neither a group of control nor mice exposed to inhalation of 
carbon alone demonstrated any anatomic abnormality of the lung. 
Mice inhaling N02 in concentrations of 250 ppm oc greater 
developed pulmonary edema, but neither single nor repetitive 
exposures pccduced pacenchymal lung lesions. Mice exposed to 
inhalation of carbon upon which N02 was absorbed developed focal 
destructive pulmonary lesions. The thesis is presented that 
carbon acted as a carrier mechanism whereby high local 
concentrations of N02 within the lung ~ere achieved. carbon is 
not considered to be a unique particulate carrier nor is N02 
considered to be a unique absorbed irritant to produce the 
observed effects. The significance of carbon insofar as air 
pollution is concerned is not only that it indicates the 
inhalation ot potentially polluted air but also that it at times 
may allow the transport ot damaging substances into the lung, 
depending upon the conditions present when the carbon was formed 
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anrJ. the subse~uent history of the newly formed carbon particle 
betore 1t is inhaled. (Author summary)## 

02842 

f'. W. Korth 

EcFFCTS OF TPF RATIO Of HYDROCARSON TO OXIDES OF NITROGFN IN 
IPQADIATED AUTO EXHAUST. Public Pealth Service, Cincinnati, 
Ohio, Div. of Air Pollution, 64 pp., Oct. 1966 

c[l'W Y'J~-AP-20 

As a part ot a ser1es ot investigations of the problem of vehicle 
exhaust as an air pollutant, rhctochemical reactions are being 
st11d1ed in detail by the use of large dynamic 1ci::arJ.iat1on chambers. 
In these studies exhaust, qenerated by test vehicles oc a 
dycamo~eter, is diluted with air and irradiated to simulate the 
etfects of sunlight unrJ.er mixing conditions similar to those in the 
atmosnhere. The irradiated nixture is usea to studv chemical 
reactions and to evaluate plant damage and human ey~ 1rritation. 
In this second series of irradiation tests perfor•ed by the 
Public 'lealth Service, the cati_o of total hydrocarhon (HC) to 
oxirJ.es of nitrogen (NOx) was var:ied between 1-1/2 and 24. 
Hydr:ocarbon concentrat1ons were varied trom 3 pnm to 12 ppm total 
carboc; oxides of n1troqen concectrations were vacied froffi 1/4 ppm 
to 2 pp~. Greatest plant damane occurred when both the ~C/NOx 

ratios and hvdrocarbon concentratLons were high. The levels of 
eye irritation were h1ghest at the h1gher chamber hydrocarnon 
concentcations. ?or c qiven hydrocarbon level, chemical reaction 
rates were highest at the high HC/~NOx ratios. (Author 
abstract)## 

u 28 71 

'1..'":). 2.0s:rian, 
F. n. Stott 

A.J.Eononr, t; de J. lee, R •. 1arsha 11, 

A METHOD FOP MEASUFING TNSTANTAKEOUS ?UL~ONASY CA?IlLARY 3~00DFLOW 
A >JD "I G Y '!' VENT" ICU LA R ST P 0 K 1: V 0 LUM E IN '1 A N. Cl in • Sc l • 2 6 , 
(:C) 24-/-'10, AP!l. 1<J64. 

C?STI,rDC AD 636062 

A pneumatic tlowmeter has teen des1gned for use with tho 
whole body plethysmograph in crder to measur:e the rate of 
instantaneous oas exchange within the lungs. The ~lowmeter has a 
linear response fro~ 0-200 mls./~ec., and a uniform r~5[ons2 
un to 1U c./sec. ~he rate or N20 uptake by the lunos ~as ceen 
r 0 corded using the plethyswo---body pleth 
recorded us1no the body plethys~ogr:aph a~d pneu~atic !lcw~eter in 
order to me;i_sure right ve11tric•1lar stroke volumP. ;;-." c 1 ::-,Jiac 
011tr:,11t measured by this wethod correlates closely with thP 
res~lts oatrtinPd hy t~e Fick method. Simult6neo~s ~r0•suro dnd 
tlow meas11i:emu1ts with1n the ~ulmonary arterial svste~ cH1 !.w 
rnadP during cardiac catheterisation in ~an. Clinical 
apnl1crttions qt the technique are discussed.II 
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02%9 

H. Petri 

ASSFSSING THE HEALTH HAZARDS OF GASEOUS AIR PDLLUTI8NS. 
(English Transl.) 25, (10) 50-7, Oct. 19b5. 

CFSTI: TT 66-~1040/10 

Staub 

Manv gases and vapours in molecular dispersion have 
pathophysiolo91c eftects, that is, effects dangerous to health. 
various substances can be detected by smell even if present in air 
in s~all quantities, and at a certain concentration they may 
become a nuisance; these substances are, tor instance, mercaptans, 
butyric acid, acrolein and amines, sucn as trimethylamine; hydrogen 
sulphide, carhon disulphide, pyridine, etc. cause nuisance at 
slichtly higher concentrations. Sulphur oxides, hydrogen fluoride 
and other acid aerosols, further, ozone, chlorine, bromine and 
nitrous ~ases are dangerous to health, because they irritate body 
tissue. As a result of the increase in road trattic the 
odou~less carbon monoxide has become very important. The 
biological assessment of gas or vapour emission with regard to 
their ettect on man, and special effects of these substances are 
disc•1ss~d in detail. (Author summary)## 

0 JO fJ l 

11.s. Spicer, Jr., w. A. '.'einKe, H. D. Kerr 

EFFECTS OF ENVIRONMENT UP0N 1lESPI?ATC'1Y FUNCTION. II. DAILY 
STnDIES IN PATIENTS WITH CHRO~IC CBSrRUCTIVE LUNG DISFASE. 
Arch." Environ. Health 13, 753-G2, Dec. 1966 

The ettects of selected meteorologic changes and air 
pollutants upon the mean daily values of ten respiratory 
function tests obtained from small groups ot patients with chronic 
br0nch1tis or bronchial asthma have been assessed for two 
seven-wee~ study periods. A logical biostatistical approach, 
which places chief reliance upon the multiple regression 
technique, has teen used tc sort out maJor effects from a mass 
ot data. The most important environmental-physiologic 
relationships appeared to be those associated with temperature, 
wind speed, barometric pressure, and sultur dioxide levels. Two 
distinct patterns of physiologic response were found. In the 
trnal analyses, total lung c<1pacity ('ILC) and residual volume 
(P.V) were used to exemplify the volume group and airway 
resistance at functional residual capacity and percentage at the 
torced bit al capacity exhaled in three seconds ("l'V 3. 03) the 
"resistance" group. Airway resistance and TLC increased as 
temperture decreased. ~irway resistance increased and 
FEV J.0% tell in both patient groups and RV increased 
in patients with asthma either 14 or 3b h~urs (or both) 
t0llowinq a rise in sulfur dioxide in the second study where the 
range at sultur dioxide levels was greater than in the first 
studv. hirwav resistance i~creased and fEV 3.03 decreased 24 
hour~ atter a"tall in tarcmetric pressure while TLC and RV 
rose in patients with chronic bronchitis 1~ hrs. after a drop in 
wind soeed. Particular care has been taken to ooint out that a 
direct cause and effect relaticnship cannot be implied from these 
s1gnit 1cant tinc'inos. (Author surrmary) #JI 
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0J1s1 

M. Corn and G. Burton 

THE IRRITANT POTENTIAL OF POLL~TANTS IN THE ATMOSPHZR1'. Arch. 
Environ. Health 14, 54.-16, Jan. 1967. (Presented at the 
Fiqhth Annual American ~edical Association Air Pollution 
Medical Research conference, Los Angeles, Calif. Mar. 2-4, 
1%b.) 

Trritant sutstances have been thought of as producing acute, and 
eventually chronic, surface intlarnmation of tissues. Over t~. 
last ten years the me2ning of the term "irritant" has been 
altered; it is now used to describe a group of substances which 
elicit other types of hu~an and animal responses, as well as 
intlammation. Concentrations, size and distribution of irritant 
substances in polluted atmospheres and the concept of the nature of 
irritants are described. Author recommends that airborne 
particulate pollutants should be assessed with respect to 
aerodynamic particle size because chemical composition of 
particles has been demonstrated to vary with size, and only certain 
particle sizes present in polluted atmospheres are capable of 
reaching receptors after inhalation by man. Among the defects 
ot present routine samplinq methodologies are size distribution of 
sampled particles, the optimum density of sampling stations for the 
procurement of reliable resul+s, and the irritant potential of 
pollutant mixtures when sinqle pollutants are evaluated.## 

0 J2 14 

R~POBT ON THE RESULTS OF INV~STIGATION OF THE EFFECTS ~-

AUTOMOBILE EXHAUST ON THE HUMAN BODY. Kuki Seijo (Clean Air 
-J. ,/a pan -~ ir Cleaning P.ssoc., Tokyo) 4 ( 1): JS-43, 1966. 

The measurement ot CO, soot, nitrogen oxides, S02, S03, and 
hydrocarbons and their medical psychological effects on the human 
body were investigated in September, 1965 in two regions with 
contrastinq amounts of daily tratfic. A quiet region to be 
considered was the vicinity of Ohara-~achi Setagaoya-ku, 
To~yo and the other was in the vicinity of National Hygienic 
Laboratory at Yoga-cho Setagaya-ka, Tokyo. The results are 
stated categorically tor each air pollutant. To determine environ
mental effects meteoroloqical data were supplied by Tokyo Dis
trict Central ~eteorological Observatory. 

'l. P. Sherwin, S. Winnick, and P. D. Buckley 

THE R~SPONSE OF LACTIC ACID DEHYDPOGEN~SE PCSITIVE ALVEOLAR CELLS 
IN THE LUNGS OF GUINEA PIGS EXPOSED TO ~02. Preprint. 1966. 

A method has been developed for determining the ratio of alveolar 
cells to alveoli, utilizing lactic acid dehydrog,e_nase reactivity 
ot alveolar cells to identity tre cells and gelatin inflation of 
the lung to permit counting of the alveoli. Ratios have been d 
determined on the lung sections trom guinea piqs previously exposed 
to NfJ2 (1 '> ppm continuously tor U·ree months) and have been 
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compared with those of lungs from control animals. Significant 
differences were found between the two animal groups and the ratios 
within each group have been found to be consistent. Applications 
foe related areas ot investigation have been suggested. (Author 
summary)## 

03257 

P. D. Buckley and o. J. Balchum 

EFFECTS OF NITROGEN DIOXTDE ON LACTIC DEHYDROGENASE ISOZYMES. 
(Arch. Environ. Health 14. 424-8, Mar. 1967.) 1965 

Lactic dehydrogenase (LDH) isozyme patterns were examined in 
guinea pigs atter 26, 33 and 40 days continuous exposure to 15 ppm 
nitroge dioxide (N02). Isozymes were separated trom lung, 
liver and kidney tissue homogenates from exposed and unexposed 
animals by disc electrophoresis. Gel samples were incubated with 
NAO and lactate, and nitro-BT tetrazolium was employed as 
coupling agent. Relative distributions of the isozyme was 
determined by densitometry. Inhalation of N02 resulted in a 
decrease in the relative amounts of the tast-moving (aerobic) 
isozyme and an increase in the slow-moving (anaerobic) isozyme in 
lung. Isozyme patterns in liver and kidney were not significantly 
altered tallowing any of the exposure periods. (Author summary)## 

032 ':>8 

R. D. Buckley and o. J. Balchum 

ENZYME ALTERATIONS FOLLOWING NI~ROGEN DIOXIDE EXPOSURE. 
Environ. Heal th 14. 687-Y2, May 1967 .) 1966 

Oxygen consumption aldolase and lactic dehydrogenase 

(Arch 

determinations were performed on guinea pig lung, liver, kidney and 
spleen tissue homogenates following continuous exposure to 10 ppm 
nitrogen dioxide for varying periods of time. Inhalation of 
N02 resulted in increased oxygen consumption values in lung but 
also in kidney tissue tor each exposure period. Oxygen 
consumption in liver and spleen homogenates was significantly 
elevated tallowing thirty-two days exposure but did not show a 
consistent increase after other exposure periods. Aldolase 
activity was significantly elevated in lung following twelve days, 
and in lung and liver following thirty-two days exposure to N02. 
Significant decreases in aldolase activity were noted in lung, 
kidney and spleen after twenty-six days exposure. LDH values 
were increased in lung, liver and kidney as a result of inhalation 
ot N02. The possibility of the presence of circulating 
substances resulting from the interaction of N02 and lung or 
blood tissue, and/or a ge.nera 1 physiological 1 stress' reaction 
were suggested as possible explanations for enzyme and oxygen 
consumption alterations observed in kidney, liver and spleen. The 
possible effects of respiratory infection on the metabolism of 
lung tissue was also discussed. (Author summary)## 

OJ261 

V. ~ichters, R. P. Sherwin, R. D. Buckle.y, o. J. 
Balchum, and Ivler 
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PSCUDOMO]AS: DELAYED OCCURRENCE I~ LUNG TISSUE CULTURES FROM 
GUIN"'A PIGS EXPOSED TO N02. Arn. Rev. Respirat. Diseases 
94, (4) ':>69-73, OCT. 1966. 

In a tissue culture study ot the lungs ot guinea pigs previously 
exposed to 1U ppm ot N02, it was noted that numerous cultures 
produced Pseudomonas aeruginosa atter one week or more of in 
vitro lite. This previcusly unreported phenomenon is considered 
to be uniaue since bacterial contamination or the use ot infected 
tissud fo~ culture results in diverse types of bacterial growth, 
either shortly after explanaticn or after the use ot contaminated 
media. Furthermore, luna cultures ot non-exposed guinea pigs were 
only occasionally positive tor Pseudomonas aeruginosa and t~ere 
were no instances of bacterial growth ot any type in the numerous 
cultures of various other tissues, human and animal, prepared 
simultaneously in an identical manner. Finally, thP nurnber cf 
guinea pig lunqs yielding cultures positive for Pseudornonas 
increase1 in accordance with the duration of prior exposure of the 
animals to N02. (Author abstract)## 

OJ270 

W. J. Hamming and R. G. Lunche 

EFFFCTS OF F~ISSIONS OF ORGANIC SOLVENTS ON LCS ANGELES 
PH010C!1EMIC~.1 SMOG. Proc. Tech. Meeting West Coast 
Section, Air ~olluti0n Contcol Assoc., 3rd Monterey, Calif., 
1%3 l':d-~4 pp. 

Trcadiation ot mixtures of solvents and nitric oxide or solvents 
and auto exhaust will produce ozone, aerosols and eye irritation. 
The aromatic solvents produce the most eye irritation, and their 
ettectiveness is about 6/10 of that of auto exhaust. The mixed 
retones and chlorinated hydrocartons are the next most active in 
producing eye irritation, and their effectiveness is about 1/5 that 
ot auto exhuast; methyl ethyl ketone, the low-boiling alkanes, and 
the mixed alcohols are on the average, much less active in 
nroducing eye irritation. The high-boiling alkanes are 
unreactive. Pelative to their effect on aerosol formation, or 
growth ot aprosol, the solvents tested may tentativeli• be listed in 
tr<> following order: 1. Aromatic Solvents, at 2 ppm - J. 2 ppm 
auto exhaust greater increas2 in growth ot aerosols 2. 
Chlorinated Eydrocarbons Next in oraer half the effect of 
aromatics or less 3. Mixed alcohols = Questionable effect on 
a<'rosol growth 4. LB Alkanes Questionable ef:"ect 5. Mixed 
Ketones = May have slight effect fi. MEK !io effect 8. HR 
Alkanes - No eftect. There is a aeneral tendency for hiqh 
concentratio~s of solvent to form more ozone than low -
concentrations. The quantiti 0 s of ozone formed by irradiation of 
various solvents have the following orders ot magnitude: (a.) 
Aromat1cs and EB alkanes produce about 1/15 ppm ozone per ppm 
ot solvent. (b.) IB alkanes and chlorinated hyirocarbons 
proauce ahot~t: 1/:!0 pprn ozone P"r ppm of solvent. (c.) Mixed 
kPt:one (probably the active cnP is isoDutyl ketone), 1/25 pfm ozone 
pPr FP~ ot solvent. (d.) Mixe:J. alcohols and '1"K forir about 1/30 
ppm ozone per ppm solvent. >hPn mixed with auto exhaust at only 
4 ppm the IG al~anes, H~ alkanes and mixed ketone show ozone 
tormation that has s1gniticant ~ifterence trom that of auto 
exhaust aloce. lnder similar conditions both aromatic and 
Cl-HC show positive, but signiricant effect on ozone formation. 
A larger and more significant eftect might b~ shown is 8 pfm of 

356 NITROGEN OXIDES BIBLIOGRAPHY 



these solvents had been used. ~~e effect of solvent on the 
tormation ot ozone when mixed with auto exhaust is much less than 
when they are mixed with nitric oxide and irradiated.## 

OJ39ll 

F.J. Catcott 

EFFECTS OF AI~ POLLUTION ON ANIMALS. World Health Organ. 
Monograph Ser. 41) (Air Pollution), 1961. pp. 221-31. 

The report of animal worbidity and mortality which followed 
major air pollution episodes would be regarded critically. 
The investigations of these acute and intense exposures to air 
pollution have been done retrosoectively. It is significant 
that the owners• reports of injury to animals could not be 
corroborated by professional observers at the Donora disaster. 
The high rate of animal mortality which allegedly occurred at 
Poza Rica is generally in contradiction to the 
inform~tion concerning the relative susceptibility to air 
pollutants ot animal species which have been studied 
experimentally. The synergistic roles of physiological and 
ot external environmental intluences on reactions to air 
pollution indicate that the interactions of many factors may be 
necessary to produce critical situations. In contrast to the 
paucity ot information concerning natural exposure to most air
borne pollutants, the effects ot fluorides on animals have been 
detined well. Laboratory research has provided important 
informaticn concerning the effects of specific pollutants on 
animals. Mice, rabbits, guinea-pigs, rats and monkeys have been 
utilized to demonstrate the toxic properties of such air pollutants 
as sulfur dioxide, sulfuric acid, hydrogen sulfide, ozone, nitrogen 
dioxide, organic compounds, and some dusts. Information which has 
been obtained by artitiicial exposure of animals is providing 
some indices ot both human and animal eftects to be expected from 
natural exposures. A well-integrated attack, in the field and 
in the laboratory, will be necessary to divulge the true details 
of the biological effects of ?olluted air. (Author summary 
modi!ied) #ii 

0 Ji: 21 

H. H. Schrenk, H. Heimann, G. D. Clayton, W. M. 
Gatater, H. Wexler 

AI~ POLLUTION IN DONORA, PA. (,EPIDEMIOLOGY OF THE UNUSUAL 
SMOG ?PISODE OF OCTOBF.R 1q4e, PREL:MINARY REPORT). Public 
Health Bulletin No. 306. 1949. 20 3 pp. 

GPO, HEw 

In the latte~ part of October 1948, Donora, Pennsylvania, a 
town ot about 13,000 population, containing a zinc plant and a 
steel and wire plant, experienced a la~ge number of acute illnesses 
and 20 deaths during a heavy smog. This report is based upon a 
c~retully made epidemiological study, approached from the 
biological, the engineerinq, and meteorological point of view. 
The dat~ collection began atter the episode was over and included: 
(1) Studies ot acute morbidity by house-to-house vanvass, records 
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ot tatal and hospitalized patients, and finally, study of general 
morbidity; (2) Study of chronic morbidity by dental 
examinations ot school children, by certain chest 
roen•genograrns, and morbidity ot selected groups of 
inrlivirlu~ls; (3) Study of mortality records of the community 
and cowparino them with similar records of ne1ahbor1ng towns; (4) 
~tmospheric studies ot air pollutants; (5) Evaluation of 
industrial plant et fluents; (6) I:valuation oi ;;ir contaminants 
tr om ot hRr sourcPs; (7) De!"cription ot thR topography of the 
v,1llPy in which the town is loca.t<>d; (HJ M1crometeorological 
st1JcHes of the vall<'>y; (O) Descr:l[iticn of the weather during 
th~ ;;cute <'>pisode in October, 1948. Detailed ~escriptions 
o• the methods used ar:e pr:esentPd since it was believed they 
woulj be use~ul to other makino similar studies. The study 
show<C>d th;;t the cause ot the episode was an accumulation 
in the atmos~here of che~ical irritants, th1~ accumulation 
result1nq From th0 weather inv~rsion which existed in this 
part of the countr:y durino the fateful days. ~he parts played 
bv all sources of chemical air contami~ation are discussed. A 
section is devotPd to discussing the specitic aq<C>nt or agents 
p~obably r:esponsible tor thP illnesses, ani it is deduced that 
nn one aient can be indicated. Jt was likely that it was due 
t"u ' chemical irritant (possibly sult1ir dioxidP) plus particulate 
mattPr, ;;lt~ouqh, because ot the lack of Knowle1ge about the toxic 
ettects ot low concentrations ot the irritant qases, this cannot be 
s1id wito certainty.## 

D. D. V3n Slykc>. 

THE ~AS~S O~ ~HE 9LOOD. 
Y., L;ccture Ser iPs No. 41. 

C"STI: BNL Hqtl (T36n) 

Brookhaven Natl. 
Nov. HJ, 1964. 

Lab., Opto:i, N. 
20 pp. 

Sloo1 01ses and their physiological and meaical sionificance are 
discussed in this review. ~hose contained in the blood in 
s10 n1 t ic;i n t ar.;o unt •1nder ord ini'lry con di t ion:c. a re f'2 and ~ 2 t:na t 
are ilbsorb 0 rl t~om thP air:, and C02 that is ~roj~ced in the body, 
the vost important to existence being 02. The poisonous effect 
ut CO CT!S was Jemonstrated by ~aldane's study o• coal mine 
disaster:s in which h<> show<C>d that co disrlacEs 02 from 
comh1nat1on with herrogloh1n, thDS depriving hemoqlobin of its 
a~1l1ty to suprly oxygen to jorJy •issues. co has more than 200 
t1~e~ as great an att1n1ty as 02 for heroglobin, so that if the 
air hreath0d has one part per thousanl ot co, half ot the 
h~~u1lch1n will combine with CO. Various other 
h11hl1Ghts l~ th1; 1Lela ot medical research are discussed briefly • 
• 4 

lJ 3':>21 

B. A. Crose; and I. A. Silver 

n'!I7 ACTIVITY IN THE ~YPOTHAL~~us AND 1HE SYMP~THSTIC RESPONSE TO 
HY 0 0SIA ~ND HVDERCAPNL~. ":xn. Neural. 7, ('i) J7':>-43, Mat 

J'lC, CFSC'J: AD 63.<l:JO J 
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The activity ot 232 neurons in the hypothalamus and other 
torebrain regions was recorded with stereotaxically oriented steel 
microelectrodes in rabbits under light urethane anesthesia. 
Inhalation of N2 or N20 for 10 to 30 sec reduced brain oxygen 
tension by 30 to 90 per cent and accelerated the firing rate of 
21 per. cent of neuron tested. Slowing to hyposia occurred in 36 
per cent. Inhalation ot 80 per cent C02 and 20 per cent 02 for 
~ to 15 sec elevated brain oxygen tension and 90 per cent of the 
neurons tested gave a response to this stimulus. In the 
hypothalamus thirty-one of torty-six neurons were accelerated by 
hypercapnia. A high proportion of tested neurons ir. the posterior 
and lateral areas ot the hypothalamus were excited by hypoxia, 
hypercapnia and pain or auditory stimuli. In addition to the 
ettects on neuron firing, hypoxia and hypercapnia produced a rise 
in arterial pressure, bradycardia and an activation of the 
electrocorticogram. Similar changes were elicited by electrical 
stimulation of the sympathetic zone of the hypothalamus. It is 
suggested that the cerebrovascular supply may be regulated in part 
by "sympathetic" neurons in the hypothalamus responsive to hypoxia 
or hypercapnia. (Author abstract)## 

03530 

w. D. Wagner, o. J. Dobrogorski, H. E. Stokinger 

AN~AG~NISTIC ACTION OF OIL MISTS ON AIP. POLLUTANTS (EFFECTS ON 
OXIDANTS, OZONE AND NITROGEN DIOXIDE). Arch. Environ. Health 
2, 523-34, May 1961 

Both mineral and motor oil mists are capable of reducing acute 
lethal eftects of the respired oxi.d_ants"'- ozo~ and _nitrogen 
dioxirte, in mice. The protection is demonstrable only after 
a latent period following exposure to the oil mist; simultaneous 
exposure to oil mist and oxidant results in a moderate 
intensification of toxicity. The protection following a single 
tew hours' exposure to the oil mist persists for several days, 
but is no longer demonstrable atter 8 or 9 days. The protection 
is r.ot markedly dependent on concentration above a minimal time
intensity ot the oil mist exposure; 1 ppm oil mist, if inhaled 
for a tew days, will provide measurable protection. The 
ettective particle-size range of the oil mist tor the mouse 
was tound to lie between 0.5 and 1.2 micron mean diameter at a 
standard geometric deviation of 1.6. Histologic examination of 
the respiratory tract was characterized by marked macrophagic 
mobilization and infiltration following an oxidant or oil-plus
oxidant exposure, but not from an oil exposure alone. Despite 
protection ot the lung from the acute effects of potent respired 
oxidants, tolerance ot ozone developed., indicating incomplete 
protection (surface covering) of the lung by oil. Repeated 
inhalation of oil mists tor a few weeks appears to result in a 
decrease in the protection. A tentative mechanism of oil-mist 
protection against the oxidant3, 03 and N02 has been 
proposed. ! Author summary)## 

03603 

W. M. Diggle J. c. Gage 
TPE TCXICITY OF OZONE JN THE PRESENCE Of OXIDES OF 
NJTFOG~N. Brit. J. Ind. Med. (London) 12, 60-4, 1955. 
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The concentration of ozone which causes 503 mortality to rats 
and mice 2xposed for one period ot four hours has been tound 
to be in the region of 10 to 1L p.p.m. The cause of death 
is acute pulmonary oedema. Dilute mixtures of ozone and 
nitrogen dioxide in air react in part to give nitrogen 
pentoxide, thP amount produced depending on the concentrations 
ot the reactants. The toxic ef tects of ozone a~d nitrogen 
pentoxide are qualitatively siwilar, though the latter is about 
three times as active as the fcrmer. The eftects are 
ad~itive and the abserved increase in the toxicity of an 
ozone atmosphere brought about by the presence of oxides 
of nitroqen can be adequately attributed to the 
nitrogen pentcxide present. The effect of these abservations on 
the assessment ot the toxic hazard from industrial ozone 
concentrations is discussed. (Author summary, modified)## 

OJb 1 g 

FVALUATIOK OF TH~ HAZARDS OF OZONE AND OXIDES OF NITROGEN 
("ACTORS MOPI:'"YING TOXICITY). L M. A. Arch. Ind. 
Henlth 'lo. 1~: ltll-<JO, March 1957. (Presented at the 
International Ozone Conterence, Chicaqo, Ill., Nov. 30, 
1 '!Sh.) 

Sxperimental evidence is presented that ozone in single 
acut~ exposure is a highly poisonous substance to laboratory 
animals. No experimental evidence was round that this 
toxicity is modified to a significant d~gree by the presence 
ot nitroqen oxides that may accompany ozone production. 
seven factors have been experimentally found that may modify 
the toxicity of ozone. Four of these, youth, physical exertion, 
alcohol, and respiratory infection, tend to augment the 
i~iurious response or act to t~e detriment of the host; the 
remainder, intermittent exposure, premedication, and 
pre-exrosure, either reduce or eliminate the injurious effects 
ot ozone. Consideratio11 has been given these fa<::tors in the 
e'"al11ation ot possible hazards to populations from ozone
containing srrogs. (Au th or summnry) ## 

0 J67" 

c. r. Th::op 

T~FLOE~CE OF NITPCG1'N OXIDES CN THE TOXICITY OF OZONE. 
Chem. Soc. (News 1'd.) 19(12):6tl6-6tJtJ, June 25, 19111. 

J. Am. 

This re?ort points out a possible cause or discrepancy between 
investigators of the toxicity ot ozone, shows how the source of 
ozone intluences the toxicity, and illustrates with test data 
which have been obtained over a period of years in this laboratory. 
Tasts on B. coli, weevils, and algae show a large difference of 
toxir1ty batween pure ozone and ozone containina nitroaen oxides. 
The variance ot opinion in the literature on oz~ne toxicity is 
probably due to results o8tained with ozone containin1 varying 
amounts of nitrogen oxides. Ozone f::ee o: oxides of nitrogen is 
non-toxic in concentrations below 20 parts per million. ozone 
plus nitrogen oxides may be more to~ic thnn nitrogen oxides alone 
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and should be investi?ated further. Ozone containing 47 percent 
nitrogen oxides has bactericidal properties in concentrations over 
J parts per million, but pure ozone does not exhibit bactericidal 
properties below 50 parts per willion.## 

0 j 8·1 3 

Vernet, E. H. 

ANALYTICAL CONTROL OF CONTAMINANT CONCENTRATION IN EXPOSURE 
CHAMBERS. In: ?roceedinqs of the Conference on Atmospheric 
Contamination in contined Spaces: 30 March - 1 April 1965, 
Aerospace Medical Research Lab., (6570th), Wright-Patterson 
AFB Ohio, Contract AF 33(657)-11305, Proj. 6302. 
AMRL-'l'R-65-230, p. 27-33, Nov. 1965. 4 refs. 

CFSTI, DDC: AD 629622 

Methods used at the Toxic Hazards Research Laboratory in the 
control of low concentrations_ Qf__C!)Qtam11_1ants introduced into 
exposure chambers of various sizes are outlined. For ozone the 
method consists of pumping through a glass sampling tube or 
tonometer, and isolation of the sample after sufficient pumping 
tor equilibration. The tonometer has a sidearm which can be 
capped for sub-sampling by syringes or which may be ~sed for the 
addition of reagent solution. This method of sampling has proved 
superior to fritted bubblers. For nitrogen dioxide, the 
Saltzman method is used. For carbon tetrachloride, gas 
chromatography is used. Analytical techniques described require 
relatively simple operations which a technician can carry out with 
ease and precision. With this system, satisfactory control was 
maintained over contaminant concentrations in exposure chambers.## 

0382() 

llcNerney, J. r.. 

PRELIMINARY RESULTS OF TOXICITY STUDIES IN 5 PSIA 1003 OXYGEN 
ENVIRONMENT. In: Proceedings of the Conference on 
Atmospheric contamination in Confined Spaces: JO March -
April 1965, Aerospace Medical Research Lab., (6570th), 
b8wright-Patterson AFB, Ohio, Contract AF 33(657)-11305, 
Proj. 6302, AMRL-TR-65-230, p. 98-123, Nov. 1965. 

CFSTI, DDC: AD 629622 

A <JO-day continuous exposure of mice, rats, beagles and monkeys to 
a 5 pounds per Equare inch absolute and 100~ oxygen environment 
produced the following pertinent results: A Wistar-derived 
strain ot rats proved to be sensitive to altitude conditions early 
in the exposure (15% mortality within 14 days of exposure) whereas 
a Sprague-Dawley-derived strain proved resistant. A possible 
association of increasing serum glutamic pyruvic transaminase 
levels in beagles with length of exposure was found. Except for 
these tactors, the experimental animals gave nc apparent indication 
ot being stressed throughout the expsoure. A one-year study has 
bee~ initiated to determine if the enxyme change was due to 
sampling or is indicative of an accumulating stress. No 
significant increase in the toxic response ot animals to inhaled 
atmospheLic contaminants (carbon tetrachloride, nitrogen dioxide, 
and ozone) under conditions of 5 psia and 1003 oxygen was noted 
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w~on compared with animals exposed under normal atmospheric 
conditions (exce!Jt in the case of mice exposed to carbon 
tetrachloride). Based upon mortality data, a definite reduction 
in toxic responoe to pulmonary irritants was £ound in the presence 
of reduced pressure (5 psia) and 1003 oxygen when compared with 
ambient pressure at the same concentration tor t~o weeks continuous 
exposure. Tnis difterence in toxic response may be a beneficial 
etfect derived tram the increased partial pressure of oxygen in the 
experi~ental chambers even though total pressure has been reduced. 
specifically, th~s is an increase in oxygen parti~l pressure from 
anproxi~ately 150 millimeters Hg p02 to 255 millimeters Hg 
p02. This increase in oxygen tension at the pulmonary surface 
may be actinq therapeutically against the pulmonary edema 
produced by the lung irritatns, ozone and nitrogen dioxide. In 
the case of carbon tetrachloride, a systemic toxicant, no such 
benefits were observable.## 

0 J!J 21 

Back, K. c. 

~EVIE~ O? AIR FORCE DATA FROM LONG TERM CONTINUOUS EXPOSURE AT 
AMBIENT PRESSURE. !n: Proceedings of the Conference on 
Atmospheric Contamination in Confined Spaces: 30 March - 1 
April 1965, Aerosriace Medical Pesearch Lab., (6570th), 
Wrigh~-Patterson AFB, Ohio, Contract AF 33(657)-11305, 
Pro]. b302, AMRI.-TR-b5-2JO, p. 12ll-133, Nov. 1965. 

CFSTI, DDC: AD 629622 

Work which was performed under Air Force sponsorship in the area 
ot e~vironmental toxicology of space cabin atmospheres over the 
past 5 years is described. This work gave the warning that 
materials in trace quantities could prove toxic when presented to 
animals over long continuous exposure periods. ?our exposure 
chambers were constructed for this work. T~is permitted use of 
one for a control qroup ot animals and three for contaminant 
exposure chamters. All animals were follo•ed by a number of 
clinical laboratory examinaticns before, during and following the 
90-day exposure, and the animals were terruinallv qiven stress 
tests and the~ necropsied with both gross and microscopic 
examination of tissues. Carbon tetrachloride, while not causing 
death at 25 ppw, did cause serious clinical and microscopic liver 
chancres in all animals exposed. The livers of the rats were so 
much involved that the pathologist made a diagnosis of "cirrhosis". 
Phenol caused absolutely no problems whatsoever at the 5 ppm level 
HydrogPn sulfide (20 ppm) did produce deatn in rats and mice, 
but none in monkeys. Methyl mercaptan (50 ppm) caused serious 
problems and death 1n 40% of the monkeys and 433 of the mice. 
Tests were conducted to t1nd out whether animals could perform 
strenuous tasks following the go-day exposure and to compare the 
long term, continuous toxicity of some propellants, and propellant 
types in which the Air Force has an interest. Hydrazine, 
unsymmetrical dimethyl hydrazine, nitrogen dioxide and 
decaborane were tested as candidate materials. The results are 
discussed. llll 

362 NITROGEN OXIDES BIBLIOGRAPHY 



03822 

Sieciel, J. 

RFVIEW OF AMBIENT PRESSURE ANIMAL EXPOSURE DATA FROM SELECTED 
NAVY COMPOUNDS. In: Proceedings of the ConferencE on 
Atmospheric Contamination in Confined Spaces: 30 March -
April 196:i, Aerospace Medical Research Lab., (6570th), 
~right-Patterson AFB, Ohio, bBcontract AF 33(657)-11305, 
Pro-j. 6JO:Z, Al'RL-TR-65-230, !:l· 134-147, Nov. 1965. 

CFSTI, DDC: AD 62q622 

studies have heen oriented toward operational requirements in a 
resolution of existing or anticipated problems, although basic 
research aspects are included in the Navy mission. For example 
there was, and still is, o constant need to search for better 
methods of contaminant generations, for ffiore reliable methods of 
analysis and monitoring, tor new bio-chemical predictors, and for 
new ways of getting more information from the exposed animal. 
Some chamber modifications, animals used, parameters studied, and 
clnsses of waterials studied are discussed. Experimental results 
and plans tor the future for the Navy Toxicology Unit are 
sum!'lnrized. ## 

HuetPr, F. G. 

LONG TF.RM INP.ALATION EXPOSURE EXPERIENCE WITH REFERE~CF TO AIR 
POLLUTION. In: Proceedings of the Conference on 
Atmospheric Contamination in Confined Spaces: 30 March 
Aor1l 1q65. Aerospace Medical Research Lab., (6570th), 
Wright-Patterson AFB, Ohio, Contract AF 33(657)-11305, 
Proj. 6302, AMRL-TR-65-:<30, p. 148-16'.:>, Nov. 1965. 

CFSTI, ~DC: AD 6:ZY622 

As part of the overall program by the Division of Air Pollution 
the Laboratory of Medical and Biological b8sciences has been 
charcred with studyirg the biological eftects of plants and 
animals, including man, of chronic exposures, long term exposures 
to air pollution as it exists in the ambient atmosphere of 
communities. The concentration has been or. mixtures of normal 
air pollution, not single agents or simple mixtures of pur~ gases. 
The initial studies discussed primarily are concerned with 
chror.ic exposure to auto exhaust-contaminated atmospheres, both 
raw auto exhaust as it comes frc~ the tail pipe, as well as 
irradiated auto exhaust which simulates the photochemistry that 
occurs due to sunlight. The results ~ith laboratory animals are 
discussed.#~ 

OJB:i3 

R. Ehrlich 

EFFFCT OF NITROGEN DIOXIDE ON RESISTA~CE TO RESPIRATORY 
INFECTION. Bacter.iol. llev. 30, (3) 604-14, Sept .• 1966 

The effects of acute and chronic exposures to nitrogen dioxide, 
one of the most abundant atmospheric contaminants in many 
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communities, on the resistance to infection produced 
by respiratory challenge with airborne Klebsiella pneumoniae is 
discussed. The reduction in the resistance to infection by a 
synergistic etfect provides a sensitive indicator ot the 
bioloqical eftects of nitrogen dioxide. A single 2-hr exposure of 
inbrPd mice to 3.5 ppm ot N02 before or atter respiratory 
challenge with aerosol of K. pneumoniae significantly 
increases the mortality. The same erfect produced in 
sguirrel monkeys and h~msters required JS ppm for 2 hr. The 
effect of a sinqle 2-hr. exposure was not persistent and a return 
to normal resistance to intection occurred in 24 hr after the 
N02 exposure. Exploratory studies at the mechanism ot the 
increased susceptibility tc infection suggests that the 
NOL permits better coloni~ation in the lungs of mice and 
hamsters. Extrapolation at this work to man er to the resistance 
to other species ot pathogenic organisms can be only 
spec u 1 at i ve. #ff 

03ll'JU 

C. H. 
G. H. 

[line, r. fl. 
ra.~ahashi 

Meyers, F. Ivanhoe, s. Walker, and 

ST"lPLE TESTS o~ RESPJ?ATOPY FUNCTION AND STUDY OF SE~SOJY PESPONSE 
IN HU"lAN SIJEJECTS EXPOSED TO RESPBA70RY TRACT IR~ITANTS. 

Proc. Symp. Human Exposures to Air Pcllutants, Fifth Air 
Pollution Medical Res 0 arch Cont., Los Angeles, Calif., 
nee. 4, 1Y61. pp. 20-JB. 

Thi~ repoct summarizes two basic studies regarded by the 
investigators as necessary antecedents to the orderly development 
of rPsearch in chronic obstructive ventilatory disease. One study 
ev;iluated the degree of sensory responses a~d the threshold of 
detection for several agents. The sensory resnonses in this study 
were c;irried out primarily to determine whether changes in 
respiratory tunction would be achieved at levels at which there was 
no significant sensory response to irritant gases.~# 

OJ97H 

s. w. Nicksic, J. H;irk:ins, L. J. Painter 

STATTSTTCAL SUPVEY OF DATA FELATING "o HYDROCAr90N ~ND OXIDES OF 
NITROG~~ RELATIONSHIPS IN PHOTOCH~MICAL SMOG. Intern. J. Air 
Water ?ollution 10, (1) 15-2J, Jan. 1'166. 

Pesults tram various photochemical irradiation charaber experiments 
were ex;imined by statistical procedures to Jeterm1ne the etfect 
ot hydroc;irbon and oxides at nitrogen concentrations on eye 
irritation. The regression equations are given together 
with graphs drawn trom these equations. Sorae aspects of the 
practical interoretation at the results are discussed. Data on 
existing ambient concentritions at hydrocarbon and oxid~s of 
nitrogen in t~e Los Angeles at~osohere are compiled. (Author 
abstract)## 
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04213 

I. G. Mobbs, G. D. Parbrook, and J. ~cKenzie 

THE EFFECT OF VAFJOUS CONCENTRATIONS OF NITROUS OXIDE ON THE 
24-HOUF !XPLANTED CHICK E~BRYO. arit. J. AnaesthPsia 
(Altrinchara) 38, (11) 866-70, Nov. 1966. 

The ettects of nitrous oxide on the early explanted chick embryo 
were investiqated using the technique of New (1955). After 22 hr 
incubation tne embryos were explanted and exposed for a further 24 
hr to the tallowing gases: air, nitrous oxide (25 per cent), 
nitrous oxide (60 per cent), and nitrous oxide P9 per cent). 
The oxygen concentration was maintained at normal levels 
(20.'J per cent) and the balance of the gases was nitroqen. In a 
fifth trial a ~O per cent nitrous oxide-40 per cent oxygen mixture 
was used. Atter exposure the Pmbryos were examined under the 
dissecting microscope and in histological sections. These 
revealed no ettect on the chick embryo after treatment with 
nitrous oxide for 24 hr. (Author summary modified)~# 

v. P. Pariboic n.nd F. A. Ivanova 

AI~ T!MPERATU9ES AND THE TOXIC EFFECTS OF NIT~OGEN OXIDES. 
Fed. ?roe. (Transl. Suppl.) 25, (5) (Part II) T851-3, 
Oct. 1960. Russ. (Tr.) (Gigiena Truda i 
Protess1onal 1 nye Zabolevaniya (Mosco>') 9, (7) 22-4, 1965.) 

The intluence of temperature on the toxicity of the nitrogen 
oxides to mice is reported. The nitrogen oxides were produced 
by the action at nitric acid on copper and the proportions of 
NO and N02 ~ere est1mated. The mice were exposed to various 
concentrations of nitrogen oxides over the temperature range 
10 to J5 degrees C in desiccators. The toxic effects were least 
at 15 degrees c. There was less methemoglobin in the blood 
at high temperatures. The toxic etfects of the nitrogen oxides 
are greater at high temperatures because of the disturbance of 
heat regulation and reduced oxygen consumption. At low 
temperatures the toxic effects are increased by increased 
methemoglobin formation and the disturbance of heat regulation.## 

0424J 

B. Petr and P. Schmidt 

EFFECT OF AIR POLLUTED WITH SULFUR DIOXIDE AND NITROGEN OXIDES. 
(Vozde1stvie na orqanl.zm atmosfernogo vozdukha, zagryaznennogo 
sernistyra angidridom i okislami azota.) ayg. So.nit. 31, (7) 
111-21, July 1966. Russ. (Tr.) 

CFSTI: TT 66-51160/7-Y 

An attPmpt was made to provide n.nswers to questions 
concerning the ettect of atmospheric air polluted with sulfur 
dioxide and nitrous gases on the health of children living in 
such environments over long periods; to find. out the nature of the 
combined chronic ettect of these health hazards in the 
atmosphere, and to formulate preventive measures for reduction 
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of the harmful effect of the polluted atmosphere. Tnvestigations 
were carried out in two areas, in the environs of the towns 
Lovo~ice and Pardubice. In each area, three groups of children 
were studied living under very similar economic and climatic 
conditions, which differed only in the degree of atmospheric 
pollution. It was tound that residence in an environment 
polluted by a mixture of both pollutants has more serious effects 
than a stay in an environment polluted mainly by one of them 
(S02), provided the ratio of the two substances is 1: 1. It the 
nitrogen oxides are present in excess over the concentration of 
sulfur dioxide, the eftect ot the mixture is potentiated. If the 
concentration of sulfur dioxide is higher with respect to that of 
nitrous gases, the effects of the two mixture constituents are 
mutually neutralized and the eftect ot the mixture is attenuated.## 

04600 

J. J. Bonica 

TREA7~ENT OP THE ACU~E lFSPIRATOPY DISTRESS SYNDROME WITH 
P~OLONGED 0 ESPIRATCRY THERAPY AND NITROUS OXIDE (ANNUAL 
PROGRESS REPT.). Washington Univ., Seattle, Dept. of 
Anestheiology. Oct. 15, 1~64. 18 pp. 

DDC: AD 450 380 

Clinical investiaation into the frequency, etiology, and therapy 
of the Acute Respiratory Distress Syndrome, particularly that 
following cardiopulmonary bypass procedures, revealed that the 
appearance of the syndrome is related to the duration of the 
bypass, the degree of hemolysis, certain forms of hypoxia, and the 
use of hypothermia. Current therapy at this institution is 
directed towar1 combatting the severe atelectatic tendency of the 
lungs with respiratory volumes and rates which far exceed the 
"normal" respiratory requirements. Nitrous oxide has been 
administered to twenty patients for lengths of time varying from 
twenty-four hours to five days tc provide analgesia and anmesia for 
the per101 of respiratory care without observing the detrimental 
side ettects reported by other authocs. (Author abstract)## 

04698 

S. D. Murphy 

MECH~NISM OF T~8 EFFECT OF ~CROLEIN O~ RAT LIVER ENZYMES. 
Toxicol. Appl. Pharmocol. '/ (6) 833-43, Nov. 1965. 
(Presente1 in part at che Third Annual Meeting, Society of 
Toxicology, Williamsbui::g, Va., Mar. 9-11, 1964.) 

Liver alkaline phosphatase and tyrosine-a-ketoglutarate 
transaminase activities were markedly increased in rats at 5-12 
hours after injection or inhalation of acrolein. These 
ettects could be prevented or substantially reduced by prior 
adrenalectomy or hypophysectcmy or by pretreatment of the animals 
with chemicals which inhibit protein synthesis. The data 
suggest that the irritant action ot acrolein stimulates the 
pituit>ry-adrenal system, leading ro hypersecretion of 
glucocorticoids which act to induce or stimulate the sythesis of 
increased amounts of the enzyme proteins by the liver.## 
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0119611 

S. N. Rokaw anrt F. Massey 

AIR POLLUTION AND CHRO'IIC RESPIRATORY DlSEASE. Am. llev. 
1lespirat. Diseases 86, (5) 703-11, Nov. 1962. (Presented at the 
Fifth California Air Follution Medical Research Conference, 
Los Angeles, Dec. 4, 1961.) 

This report sum~arizes 18 months of a longitudinal study of the 
effects of environmental variables on pulmonary function in a 
relatively stable group of severely involved, chronic respiratory 
patients. Concurrently, a partial study of pulmonary responses 
to environment was made in subjects with no known respiratory 
impairments, selected from hospital personnel. The study was 
conducted at the Rancho Los Amigos Hospital, a chronic disease 
center for the County of Los Angeles. The data resulting from 
the studies of the patients and collected from the environmental 
monitoring equipment were validated and transmitted for 
biostatistical analysis at the Western Data Processing Center. 
Programing designed for the IBM 7090 was employed. Methods of 
combinatorial analysis and multiple regression were employed to 
detect relationships between the observed variations in pulmonary 
function test results and the conditions at the time of and during 
various periods preceding the time of testing, i.e., 211, 48, or 82 
hours prior time blocks.## 

04966L 

AIR QUALITY CRITERIA FOR THE PHOTOCHEMICAL OXIDANTS. Public 
Health Service, Washington, D.C., Division of Air 
Pollution. Sept. 1966. 276 pp. 

This document surveys published (and about to be published} 
scientitic information on the occurrence of photochemicai oxidants 
in polluted air and the effects of those oxidants on various 
receptors. on the basis of this survey, criteria are presented 
for the informational use of municipal, state, and interstate air 
pollution control agencies. The sources of the photochemical 
oxidants, methods of measurem~nts, and typical atmospheric 
concentrations in various communities are described. current 
information on the relationship between the 
photochemical oxidants and eye irritation and other effects on 
humans, various effects on animals and plants, effects on 
materials, and effects on visibility (haze formation) are 
summarized. This review includes results of both laboratory 
studies and ambient air exposure studies, and, for man, the 
results of industrial and experimental exposures and the findings 
of clinical and epidemioloqical studies. Tables summarize the 
reported effects of ambient photochemical smog. Supplemental 
data are provided to cover the effects of pure ozone or peroxyacyl 
nitrates--both important atmospheric photochemical oxidants--on 
plants, animals, and humans exposed in laboratory studies by 
various investigators. A bibliography at the end of the document 
lists the important references reviewed in its preparation. 
(Author introduction modified)## 
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049tl1 

Jl. A. Kehoe 

AIR POLLUTION AND COMMUNITY HEALTH. Proc. Natl • 
Pollution Symp., 1st, Pasadena, Calif., 1<J49. pp. 

.\ir 
115-20. 

The nature and extent ot the effects ot industrial air pollutants 
upon health are matters tor speculation. The. facts that can be 
brought to bear uoon the subject are derived from three 
principal sources. The first source is the literature of 
industrial toxicology, industrial medicine, and industrial 
hygiene. It may be generalized that a systematic study 
ot the composition of the atmosphere of working places and 
concurrent clinicaJ study ot relevant groups of workmen has 
yieljed the wost pertinent information available as to the 
eftects ot specitic industrial products upon health. The second 
source ot information is the occurrence of air pollution episodes; 
each ot these incidents, in sc tar as they have been subjected to 
investigation has yielded information. A third source of 
information has been that ot the statistical correlation of 
trends in the incidence of carious diseases, with trends 
in atmospheric pollution. The apparently significant and relevant 
facts derived from these three sources are discussed.~# 

0'> 170 

L. G. Wayne 

THE CHEMISTRY OF UPBAN AT~OSPHERES (TECHNICAL PROGRESS 
REPOPT-VOLUME III). Los Angeles County Air Pollution 
District, Calif. Dec. 19b2. 223 FF· 

A major part ot the research conducted by the Los Angeles 
County Air Pollution Control District has been concerned with 
the ettects of fuel comrosition on smog, potencies of various 
compounds as precursors of eye irritation, identification and study 
ot reaction products in fhotochemical systems, and plant bioassay 
ot pollute1 atmospheres. These studies have been supplemented by 
research proJects ot other institutions. The objectives, methods, 
and findings of such recent research in smog chemistry comprise the 
subjDct matter ot the following chapters. The status ot research 
dealing with eye irritation as a manitestation of photochemical 
smog, including some discussion of the biometric concepts involved 
in the measurement ot eye irritation are discussed in Chapter 2. 
Various suggestions as to the chemical identity ot the eye 
irritants are critically considered. Harmful effects ot smog on 
plants are discussed in Chapter J. Participation of various 
primary and secondary contaminants in the photochemical reactions 
in smog is studied in Chapter 4. Detailed consideration is 
given to the light-absorbing characteristics of primary pollutants 
and the c~emical consequences ot light absorption. Evidence 
about the development ot photochemical products as secondary 
poll~tants is critically reviewed, with special attention to the 
role and identity of a unique class ot compounds, first discovered 
in the co~rse of smoq research, known originally as "Compound 
Jf". il reaction catalogue has been compiled (Chapter 5) listing 
the elementary reactions known or suspected to be important in the 
development of Fhotochemical smog. The experimental evioence 
regarding the importance ot airborne particulate matter in the 
chemistry of air pollution is reviewed in Chapter 6.## 
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U~2Y~ 

D. M. Pace, J. P. Thompson, E. T. Aftonomos, and H. 
G. o. Holck 

THE ~?FECTS OF N02 AND SALTS CF N02 UPON ESTABLISHED CELL 
LI~ES Can J. Biochem. Physiol. (Ottawa) 39, 1:147-55, 
1961. 

The ettects of several concentrations of 'N02, NaN03, and 
NaN02 respectively, upon strain L, mouse liver cells, and 
HeLa cells, were studied and a modified system designed to permit 
continuous exposure of cells to air pollutants is described. In 
NCTC medium 109 containing serum, cells tolerate concentrations 
of N02 up to 4100 p.p.m. and some may even tolerate 8600 p.p.m. 
Pernoval of the seru~ lowers the lethal concentration of N02 to 
less thaq 100 p.p.rn. It the cells were covered only by a thin 
film of ~SS (balanced salt solution) medium, a concentration of 
100 p.p.m. N02 proved toxic within 1/2 hour. If, however, the 
N02 concentration was reduced to 5 or 10 p.p.rn., cells survided a 
daily 8-hour exposure but many, if not most, of the cells were dead 
after several days. The presence of as little as 25 mgl NaN02 
retarded proliferation. On the other hand, NaN03 was 
tolerated well in the three cell lines tested; HeLa cells seemed 
to be the most sensitive ot the cell strains with respect to these 
salts. (Author abstract)## 

U'JJ91 

Saric, M. 

OCCCPATIONAL EXPOSURE AS A FACTOR IN RESPIRATogy IMPAIRMENT. Arhiv. 
Hig. Rada Toksikol (Yugoslavia). 1,., 3:i7-b0, 1963. 

A review ot the literature data on the effect of specific 
substances - common in industry as environmental pollutants - upon 
respiratory organs is presented. Included are such topics as 
respiratory diseases caused by gases, vapors and mist, the 
physiolo?ical action of irritating chemicals, and occupational lung 
cancer. Chronic bronchitis in industry is discussed separately, 
especially trom the point ot view of long-term effects of irritant 
gases and inert dust exposure. ~ part oi the review relates to the 
ctiaanostic problems ot bronchitis, as well as to the study of the 
so-called obstructivP ventilatory diseases of the lunq in relation 
to occupation. 

0'>~14 

M. Sherman 

TOXICITY OF NITROGFN OXIDES (WITH SUGGES~IONS FOR FURTHER 
RESEARCH). Preprint. (1901). 

A general survey ot the known facts and suggestions for further 
research are included. The topics discussed are nitric oxide, 
nitrogen dioxide, acute and chronic toxicity, pathologic features, 
studies ot eye irritation, and nitrogen pentoxide. Considerations 
tot tuture research include: acute and toxicity studies, effect of 
concentration and time, and nitrogen oxides with other smog 
components.## 
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U 'JR 19 

Schuck, E. A. and N. A. Renzetti 

EY~ I~~ITATIONS FORftED DURING PHOTOOXIDATION OF HYDROCARBONS IN 
THE PRFSENCE OF OXIDES OF NITROGEN. (J. Air Pollution Control 
Assoc.) 10 (1), 389-92 (Oct. 1960). (Presented at the SJrd An
nual Conference, Air Dollution Control Association, ·Cincinna
ti, Ohio, ~ay 22-26, 1960.) 

Individual hydrocarbons were irradiated with near-ultraviolet light 
in the presence of nitrogen dioxide. Two products of the 
photooxidations, formaldehyde and acrolein, were found to be eye 
irritents and to account tor the majority of the observed eye 
irritation tound in the photooxidized systems studied. At the 
concentrations present in the photooxidized mixtures, epoxides, 
mast aldehydes, ketones, nitrites, ketene, ozone, alkyl nitrates, 
and acyl nitrates were not eye irritants. Terminal olefins in 
qeneral led to the greatest amounts of irritation. Internal 
oletins were of lesser importance in the formation of eye irritants 
in spite of their rapid rates of reaction. Saturates did not 
contribute to eye irritation because of their slow rates of 
reaction. (Author summAry modified) 

US~!:i:Z 

T?,C: 'lEALTH HAZARDS OF COMMUNITY AIR POLLUTION. (Senate 
Co~mittee on Public Works, Washington, D.C •• Subcomwittee 
on Air and l>ater Pollutio!l, June 7, 1966.) 64 pp. 

In tPstimony before the Senate S~ecial Subcommittee on Air 
and Water Pollution on June 7, 1966, the Secretary of 
Health, ?ducation, and ~elfare said: "~here is no doubt 
that air pollution is a contributin~ factor to the rising 
incidence o~ chronic rPspiratory diseases - lung cancer, 
ewphysema, bronchitis, and asthma." This summary of the results 
at scientific studies of air pollution ~nd human health 
provides documentation of the Secretary's statement. The topics 
covered are: luna cancer, c~ronic bronchitis (and associated 
respiratory diseases), etfects on laboratory animals, 
radioactibe materidls, sulfur oxides, carbon monoxida, oxides 
at nitrogen and other tacets ot the ill eftects of air pollution. 
There are onR hundn~d sixty one (161) references.#~ 

Ofi04K 

f".. c. Battigelli, 
A. P. Thomas 

F. Hengstenberg, R. J. Mannella, and 

MUCOCIL"':l\RY AC'CIVlTY. Ar:ch. Environ. Health 12(4) :460-466 
{P.pril 1Y66). (Pi:esented at the JOth Annual Meeti'.lg, 
Tndu~trial Hyaiene Foundation, Pittsburgh, Pa., Oct. 20-21, 
1%':>.) 

The mucociliary activity ot resFiratory epithelia, although well 
known ovar many years, has only guite recently assumed new 
importance, being recognized as one of the basic functions that the 
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respiratory apparatus applies in responding to unfavorable 
environments. Physical, chemical, and biological "noxae" have 
been studied in their effects on the mucociliary activity of lower 
animals, mammals, and in man as well, with techniques that have 
proved accurate and reproducible. In thia paper a brief review is 
given ot these methods and of the results of investigations 
particularly related to the effects ot air pollutants. Results of 
investigations on the eftect of diluted diesel exhaust on the 
tracheal escalator of rats are summarized. An important finding 
is that exhaust dilutions that are without measurable effect on the 
respiratory resistance of human subjects are actually able to 
induce changes in tracheal clearance in some of the animals exposed 
tor prolonged duration. With higher levels of exposure tracheal 
clearance ot small mammals is affected with greater frequency. 
The removal of animals from the exposure invariably restores the 
original level of activity within a tew days. The particulate 
content of the exhaust appears to play an important role in this 
type of respiratory injury. (Authors' summary)## 

ObO SJ 

w. C. Cooper and I. !l. Tabershaw 

~IOLOGIC EFFECTS OF NITROGEN DIOXIDE lN RELATION TO AIR QUALITY 
STANDA 0 DS. Arch. Environ. Health 12 (4) :522-530 (Apr. 196b). 

Data on the biological etfects ot nitrogen dioxide on man and 
lower animals over a wide range of concentrations is reviewed and 
tabulated. Present evidence suggests that long-continued 
exposures should not exceed the range 0.5 ppm to 1.0 ppm. This is 
based on the evidence of increased mortality in lower animals 
exposed to aerosolized micro-organisms after N02 exposures and 
the pathologic effects demonstrable in animals continuously exposed 
to levels in the range of 4.0 ppm to 5.0 ppm. Brief exposures of 
a general population should not exceed 3 ppm over a period of 1 hr. 
This is based on the possible potentiation of infections and on 
the odor thresholj. The recommendations relate to the possible 
etfects ot N02 on health alone. They do not consider 
potentiation or additive effects nor any contributions to plant 
damage and visibility. (Authors' summary modified)## 

P. J. Bryan 

INSTRUMENT~TION FOR AN AMBIENT AIR ANIMAL EXPOSU~E PROJECT. 
J. Air. Pollution Control Assoc. 13 (b), 254-65, June 1963. 
(Presented at the 55th Annual Meeting, Air Pollution 
Control Association, Chicago, Ill., r.ay 20-24, 1962.) 

A comprehensive physiological study en the problem of air 
pollution from automobile exhaust was started by the 
University ot Southern Calitornia under a contract with the 
U.S. Public Health Service. several different types 
ot experimental animals, including mice, rats, guinea pigs, and 
rabbits, were to be exposed at tour separate locations 
in the Los Anoeles Basin. In determining the possi~le 
biological eftects of automobile-related air pollution on test 
ania~als, the planned studies included those for cancer, lung 
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function, blood analysis, enzyme determi~ations, and tissue 
tests. ~he animals were divided into 2 groups, one being 
supplied untreated ambient air, and the other purified air 
tor a control. All other environmental conditions were 
designed to be as nearly identical as possible. The d~sign 
ot facilities, including ambient air room ventilation and control 
room air puritication systems, is discussed. In the design of 
tacilities, the most important problem encountered was that of 
existina limitations on air purification systems. The 
experimental design concept used in this project called for no 
alteration ot the breathing air Frovided to control animals 
except f ~r the removal ot air contaminants. It was r.ot 
possible to provide such a system in which removal of CO, lo~er 
molecular weight hydrocarbons, and NO, could be 
accomplished ettectively. Experience to date, however, indicates 
that the air purification system selected aoes remove 03, higher 
molecular ~eiaht hydrocarbons, N02, and tilterable blacr 
aerosols quite effectively. The conclusions to date are 
limitea. However, it is concluded that additional design 
and evaluation projects are necessary in order to im?rove 
ventilation and air purification equipment design for 
environmental exposure pr.ojects.#f 

U i:i .!U 1 

Stc>ad~an, 8. I., F. A. Jones, D. s. Rector, and J. Siegel 

FFFICTS ON EXFERIMENTAL ANIMftLS o~ LONG-:ZRM CONTINUOUS INHALATION 
0" NI'l'~OG>~N DIOXIDE. Toxicol. ~ppl. Dhiirmacol. 9 (1), 160-70 (July 
1%n). 

One preliminary acut~ 8-hour study at a concentration ot 1~3 mg/cu 
w of nitrogen dioxide, and one JO-day repeated study at a level of 
bl mq/cu m were conducted. Both exposures pro8uced marked lung 
irritaticn and high mortality in all species. The gross pathologic 
tindings in the lungs ot surviving animals indicated hemorrhagic 
pulmonary edema in the 12J mg/cu m study, and vascular 
congestionand focal hemorrhage in the 67 mg/cu m study. Five 90-
day continuous studiPs were run at 0.9, 1.0, 9.2, 21.3, and 21.6 mg/ 
cum of nitrooen dioxide. Except for a possible slight weight loss, 
there were no eftects noted at U.9 and 1.0 mg/cu At 9.2 mg/cu m 
there was ~ signiticant increase ot ~ortality in quinea pigs and 
rA.bbits, 3nd at the 21.J and 21.b mg/cu rn levels ttere was a 
sioniticant increase in mortality in all specic>s except the dog. 
Min1mal piitholooic lunq chanqc>s were seen dt the highest 
concentrations. cuwulA.tive 30-, 60-, and 90-day mortality data for 
the continuous exposu~e studies indicate that one cannot safely 
extr3polate !ram the 30-day results to anticipate the effects which 
rnay occur arter 90 days. Care should also be taken in extrapolating 
continuous-exposure guidelines trom data obtained in repeated
exposure studies. It is believed that the submarine guideline of 
O.':i prm (U.Y mg/cu m) will not cause any un':oward e!fects in 
pnrsonnel exposed continuously tor 60 days. Tho choice of 
analytical procedure is cr1t1cal in rneasucing the concentration to 
which animals are exposed. Abscrption ot samples in O. 1 N NaOH is 
not satistactory. Absorption dicectly into the nitriting reagent 
is the method of choice. (Authors! summary) 
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Ob2b4 

A. P. Krueger 

AIR IONS AND PHYSIOLOGICAL FUNCTION. J. Gen. Physiol. 
45(4), 233-41 (Mar. 1962). 

Studies on air ions and physiological runction wece designed to 
determine air ion effects on bacteria and the mammalian trachea. 
In bacteria, the only clear-cut action attributable to air ions 
was an increase in the rate of death. Observations on excised 
tracheal strips and on exposed tracheas of anesthetized rabbits, 
mice, rats, guinea pigs, and monkeys indicated that positive ions 
produce: (a) cecreased ciliary activity, (b) contracture of the 
postei:ior tracheal wall, (c) exaggerated vulnerability to trauma, 
(d) vasoc:onstriction, and (e) increased rate of respiration. All 
tive eftects are seen in the anesthetized tracheotomized animal 
and the tirst three are seen in the isolated strip. In studies 
at gaseous ion ettects on the catalytic activity of a modified 
Keil~n-Harti:ee pig heart homogenate, we found that oxygen anions 
have a direct effect on cytochrome oxidase and accelerate the 
cytochrome-linked conversion of succinate to fumarate. This 
would suggest that tpe same action may produce a cytochrome-linked 
oxidation of 5-HT.## 

ObJ41L 

w. B. House 

TOLfQANCE CFITEQIA FOR CONTINUOUS INHALATION EXPOSURE TO TOXIC 
MA'!'Ellil\LS (III. EFFECTS O'I ANHlALS OF 90-DAY EXPOSURE TO 
HYDRAZINE, UNSYMMETRICAL flIMETHYT.HYDRAZINE (UDMH), DECABORANE, 
~ND l>lITflOGFN DIOXIDE). Midwest Research Inst., Kansas City, 
f'lo. (Feb. 1%4). '12 pp. (Technical Rept. ASD-'!'R-61-519 
(III) 

DDD: AD 4402751 

Monkeys, i:ats, and mice were exposed for 90 days to: (a) hydrazine 
(1. 0 ppm), (b) unsymmetrical dimethylhydrazine (UDMll) (0. 5 ppm), 
(c) decaborane (0. OS porn), and (d) nitrogen dioxide (5. 0 ppm), to 
determine the inhalation toxicity of these agents after continuous 
exposure. Mortality was high among the animals exposed to 
hydi:azine and decaborane, whereas the losses ot animals exposed to 
UDMH and nitrogen dioxide were relatively low. All three 
species exposed to hydrazine developed fatty changes in the liver. 
In additioni rats and mice had lung lesion. Liver degeneration 
was involved in monkeys exposed to UDMH, whei:eas kidney and heart 
lesions were predominant in rats, and brown pigments, probably 
hemosiderin, were deposited in the liver of mice. Monkeys on 
decaborane exhibited tatty changes in the liver and occasional 
involvement at the kidney and heart. '!'he most marked pulmonary 
lesions in rats wei:e found in those exposed to decaborane, and lung 
involvement was also prevalent in mice. Tue least pathological 
changes were observed in animals o~ nitrogen dioxide. Monkeys 
showed liver deaeneration occasionally, whereas both rats and 
mice had lung lesions. !o trace of any of the test compounds was 
tound in the blood of monkeys. Mite infestation of the lung, 
prevalent among controls as well as treated monkeys, masked 
possiole lesi0ns in this organ which may have been caused by any of 
the tour chemicals. Changes in physiological state of animals as 
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determined by clinical laboratory evaluations, including functional 
tests and/or hematology, blood chemistry and urinalysis, were 
relatively few in number. (Author abstract)## 

06600 

Bils, F. F. and J. C. Tlorr,anovsky 

ULTFAST~aCTURAL ALT~RATIONS OF ALVEOLAR TISSUf OF MICE. II. 
SY'-:T'i":TTC i'HOTOCR'O~IUL S"lOG. Arch. Environ. Health, 14 (6): 
844-85~, June 1gb7. 15 refs. 

T~e possibility ot usi~g artificial photochemical smog was 
investiqated. ~ale ~-strain mice were exposed for three hours to 
previously ircadiated synthetic atmospheres which initially 
contained propylene, nitric oxide, carbon monoxide, and water 
vapor to simulate the oxidant concentration produced during a heavy 
smog peak. The lungs ot these treated mice showed a pattern of 
ultrastructural alterations of alveolar tissue similar to that 
ot tissues in heavy natural smog. Wall cell lamellar bodies 
generally increased in size and number in exposed 8-month-old mice, 
but only tempocarily. Delaying death only 12 hours allowed the 
lungs to return to normal. Some permanent changes seemed to occur 
in exposed respiratory tissue of 15-month-old mice. Peasonably 
good recovery of smo~-disrupted alveolar and capillary lining 
cells took place, but few wall cells remained. "lore extensive 
iisorganization of wall cell cytoplasm and disruption of lining 
membranes occurred whe~ the 20-month-old mice breathed the 
synthetic smog and delayed death allowed further damage and 
reve~led cell debris in the alveoli. since the synthetic smog 
produce~ cytological etfects similar to the heavy Los Angeles 
smog, it may prov<> to be a useful tool in further studiEs 
conc 0 rning the gttects 'or photochemical smog on biological systems. 

Ob64U 

.~. c. Battigelli, R. J. Mannella, and T. F. Hatch 

ENvIQONMENTAL ~ND CLINICAL INVESTIGATION OF WORKMEN EXPOSED TO 
DT~SPL E~YAUST IN PAILDOAD ENGINE HOUSES. 
121-4 (Mar. 1964). 

Ind. Med. Surg., 33, 

W1th1n t~e limits ot e~posure to diesel exhaust products, of 
locomotive repairmen in three representative railroad engine houses 
over a per:iod up to 15 years (average duration of 10 years), 210 
wor~ers (avarage age -- SO years) did not show any significant 
differ:ence ir. pulmonary tunction per:formance from a group of 154 
railr:oad yard workers (average age -- 50 year:s) of co!'lparable job 
status but without history of exposure to diesel exhaust products. 
Environmental studies in two engine houses revealed levels of 
exposure to sever:al known constituents of diesel exhaust which wer:e 
well within the tolerable limits ot these substances considered as 
serarate agents. These low values support the negative medical 
and physiological tindings. In contrast, this investigation 
suqgest3 higher treguency ot respiratory complaints, physical 
examination of abnormalities of the chest, and decreased pulmonary 
tunction and pertormance of cigarette smokers compared to 
non-smokers regardless ot occupation. (Author:s• summary)## 
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06675 

?'.. Ya. Lindberg 

EFFECT OF SUPERPHOSPHATE PRODUCTION DISCHARGES ON CHILDREN'S 
REALT~ • U.S.S.R. Literature on Air Pollution and Related 
Occupational Diseases, Vol. 7, 284-8, 1962. (Gigiena i 
Sanit. ,) 25 (5), 89-96 (1960). Russ. (Tr.) 

CFSTI: 62-11103 

In ocdec to assess the possible health effects of emissions from 
a superphosphate plant, the frequency of upper respiratory illness 
was stujied in 2053 children. Of this total, 1375 children 
lived in the vicinity of the plant and 678 were controls. Air 
samples were taken in the inhabited zones around the plant at 
distances of 500 and 3000 meters. The concentrations in excess 
of allowable limits are given foe 502, H2S04, F, and NOx. 
Most ot the children involved in the study were given either 
x-ray oc fluoroscopic chest examinations. The results of these 
examinations were correlated with tuberculin skin tests. The 
data indicated that children residing in the area of the 
superphosphate plant had a higher frequency of both upper 
respiratory ailments and tuberculosis.## 

06')89 

Sterlinq, 1'. D., s. V. Pollack, and J. J. Phair 

U~BAN HOSPITAL MORBIDITY AND AIR POLLUTION. 
Arch. Environ. !iealth, 1~ (J): Jb2-374, Sept. 

(A SECOND REPORT.) 
19E7. 3 refs. 

This analysis deals with morhidity as indicated by the length of 
stay in the hospital of admitted patients. Length of stay 
represents a weasure ot severity of illness which might be more 
indicative of stresses encountered than admission rate in itself. 
Also, responsiveness of a hospital patient to a particular 
pollutant can be related meaningtully especially if the latter is 
measured in close proximity to the place of confinement. This 
method may be more sensitive than studying hospitalized cases 
coming from various areas of the city, albeit that the service 
areas ot individual hospitals have a tendency to be fairly 
restricted and specific. The investigators were given access to 
large data-sets in Cincinndti, Ohio and Los Angeles, 
California. The data were in such a form that they could 
readily and cheaply be processed by automatic data equipment. The 
Cincinnati data recorded accorded them the opportunity to test 
out some ot their hypotheses on a relatively small volume of data. 
Additionally, they were able to develop the relevant computer 
techniques and programs. ~he acauired facility in understanding 
and technique was then applied to the more voluminous Los Angeles 
data. 7hisreport concerns itselt with the analysis of the 
relation between air pollution and length of stay of patients in 
the larger Los Angeles hospitals serving Blu~ Cross 
admissions.## 
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Ub717 

Waqn~r, W. D., 
Stokinqer 

B. R. Duncan, P. G. Wright, anj n. E. 

FXPFRIMENTAL STUDY OF THRESHOLD LI"I~ OF H02. Arch. Environ. 
Health, 10 (J) :4'>':>-46f>, March 1965. 34 refs. -(Presented at the 
Annual Meetirg, American Industrial Hygiene Assoc., 
Washington, D. C., May 17, 1'162.) 

In an attempt to provide intormation on long-term nitrogen 
dioxide toxicity, three chronic animal studies that both included 
and bracketed the present threshold limit of 5 ppm were 
p<0>rforme.1. six s.recies ot laboratory animals (dog, rabbit, guinea 
pig, rat, hamster, mouse) were exposed daily for perioos up to 18 
mo~ths to oure nitrogen dioxide at closely controlled 
concentratio~s ot ':> ppm, the present threshold limit, and levels 
one tifth as high, 1 ppm, and five times greater, 2':> ppm. Control 
oroups were used throughout the studies. At no exposure level did 
changes ~n hody weight, hematologic values, or biochemical indices 
deviate signiticantly from the control data. Studies with a 
spontaneous pulmonary tumor-susceptible strain ot mice suggested, 
under these conditions ot exposure, a possible tumorigenic 
acceleratlra capacity tor N02. Pespiratory function test 
results on exposed rabbits were equivalent to the controls, with 
the exception of the 2':> ppm group, which indicated a slight and 
transitory elevation in mean 02 consumption. Tolerance in aging 
rats and mice to acute le•hal effects ot N02, followina 
extended periods of development from exposure at 5 ppm and 25 
ppm, was achieved to a significant degree. Detailed histologic 
evaluation ot tissues of serially sacrificed exposed animals and 
their controls presented no evidence, with any of the animal 
scecies used, t~at ritrogen dioxide, iL the concentrations 
e~ployed anc in the duration of ex2csures, had any demonstrably 
morpholocic ettect on either production ot pulmonary lesions or the 
suscept1bility of the animals to a pulmonary inflammatory frocess. 
Thes~ data present reliable evidence tor the present 5 ppm 
threshol~ limit value tor nitrogen d1oxiae, with the added caution 
~hat 5 ppm should represent a ceiling on tne basis of suggestive 
lune tumorigenesis.~~ 

u Fi/ 4') 

G. P. Havdon, 
W'lsserm'ln 

J. 'I. Davidson, G. II. Lillin9ton, and K. 

NIT~OG~N DJOXIDf-INDUCEJ EMPHYSEMA IK 9ABBITS. 
Q<esFirat. Di:;Pases 'J'l, ('.:>) 7'J7-'30':J, ~ay 1967. 

~m. ~?V. 

A study was made of the pulmonary pathology in rabbits after 
exposure to an atmosphere containing d-1~ pfm ot nitrogen dioxide. 
This work is en extension ot similar work done with rats by 
Freeman et al. in whict anatomic changes associated with 
emphysem'l developed with excoeures to nitrogen dioxide at levels 
belo~ those that cause acute pulmonary eaema. qaLbits were 
continuo~sly exposed to an at~osphere of d-12 ppm of nitrogen 
dioxide tor l ~o 4 months. Histopathological examination was 
wade ot the lunas ot 18 rabbits that survived and of 3 rabbits who 
were allow 0 d to recover tor one week to a month. Irreversible 
destructive changes i~ the alveolar walls, accompanied by an 
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abnormal enlargement of the distal air spaces were seen in the 
lungs ot the exposed rabbits. The changes were compatible with 
diagnosis ot emphysema. Reversible histopathologic changes in the 
bronchioles appeared to account tor the increase in the non-elastic 
resistance measured in some of these rabbits. Two processes are 
postulated which might initiate the pulmonary emphysema. In one, 
the principal injury produces focal tissue necrosis in the alveolar 
walls that leads, perhaps, to elastic tissue destruction followed 
by abnormal enlargement of the peripheral air spaces. In the 
other, the principal injury causes a chronic airway obstruction, 
leading to hyperinflation ot the lungs, which may be followed by 
tissue injury and various degrees ot tissue disruption.## 

06746 

J. T. Davidson, G. A. Lillington, G. B. Haydon, and K. 
Wasserman 

PHYSIOLOGIC CUANGES IN THE LUNGS OF RABBITS CONTINUOUSLY EXPOSED 
TO NITROGEN DIOXIDE. Am. Rev. Respirat. Diseases 95, (5) 
/90-fi, May 1967. 

Experiments were carried out to determine the effect of prolonged 
continuous exposure to 8-1l ppm ot nitrogen dioxide on the 
pulmonary function in rabbits and to obtain a physiologic 
explanation ot the nature of the lesion. Raobits were exposed 
continuously to 8-12 ppm of nitrogen dioxide for 3-ll months. 
Pulmonary function studies were carried out on anesthetized 
controls and experimental animals studied LI aays to one month after 
the termination ot the exposure. The functional residual capacity 
increased as did the nonelastic resistance. There was no 
significant change in the carbon dioxide tension. On removal from 
the exposure chamber, the physiologic changes were completely 
reversed. Pathologic studies suggest that the obstructive changes 
are caused by bronchiolitis. Destructive changes that persisted 
during ~he recovery period resemble emphysema, but were not 
sutticiently severe to have resulted in significant physiologic 
abnormality.#~ 

07138 

Yanysheva, N. Ya. 

THF ZFFECT OF. ATMOSPHEilIC AIR POLLUTION BY DISCHARGES FRCM 
ELECTRIC POWER PLANTS AND CHEMICAL CONBINES CN THE HEALTH OF 
NFAR9Y INHABITANTS. U.S.S.R. Literature on Air 
Pollution and Related Occupational Diseases, Vol. 
1:98-lOq, Jan. 1960. (Also published in Gigiena i Sanit., 
(!J): 15-:lCJ, 1957 .) Translated from Russian. 

CFSTI: TT 60-21049 

A study was made of the eftect of industrial discharqes on the 
health ot inhabitants of a large industrial center the 
atmospheric air of which was being polluted by the discharges of 
several production and manufacturing plants. A study was made 
ot the degr:ee of atmospheric air i:ollution with dust (fly ash), 
SO:l, sulfuric acid aerosol, hydrogen sulfide, chlorine, nitrogen 
oxides, and phenol. Air samples were collected by the 
·~piration method under the smoke plume coming ~ram smoke stacks 
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at distances ranging from 200 to 2,500 meters from a chemical 
combine and an electric power olant, and up to 800 meters from a 
phenol producing plant. The morbidity rate in two villages in the 
industrial area and one village in a control area was studied. 
Pollution ot the atrwspheric air with dust (fly ash), sulfurous 
oas, hydrogen sult1de in concentrations many times above the 
allowable li~its and of aerosols ot sul~uric acia and chlorine in 
concentrations 4ust above the allowable limits, as well as the 
oxides of nitro~en and phenol within the limits of allowable 
concentrations deleteriously attectea the population's health. 
It was concluded that the above mentioned pollutants produced 
the tallowing pathologic results: a) Increased by several times 
the treguency of occurrence among children and adults of diseases 
ot the respiratory organs, of the nervous system, of the organs of 
vision anj of the skin. b) Lo~ereJ the resistance of the 
population tc such intectious disease as the grippe and angina. 
c) Tnduced in children a state ot susceptibility to the 
development ot rickets and anemia, and ~rou~ht about early 
manitectatiol!s of diftuse oneumosclerosis in isolated cases.## 

0-, 1b2 

E. r,. Fer:-ris, Jr. and N. R. Frank 

A!Q ~OL~DTTON AND DIS~ASE. 

Auq. 1Y64. 
Anesth<-'.c;iolcgy 25(4) :470-478 

Atmospheric pollution can be classified under three headings: 
general, occupational and personal. The components are cornflex 
and variable so that it is difticult to extrapolate the prevalence 
ot disease in one area to that of another unless the two have 
s1m1l'r chPm1cal compositions. Signir1cant exposures can occur at 
work and may rroduce impairment ot respiratory function. It is 
emphasized that tobacco smoking, and particularly cigarette 
smokinq, is a most i~portant tactor in the causation of chronic 
nonspecitic respiratory disease. Much research has been done to 
elu,-i,j,1tP •h<:> mechanism whereby such changes are inr1uced but 
s~ec1t1c answecs canc~rn1nq thP mechanis~s have not be~n 
torthcom1nq. Tabl,os are inclucled showing tn,es of atmospheric 
pollution; rompar1son of los AngRles and Lonuon types of 
pollution; cateqor1es of airborne materials wit~ selected examrles 
that may occur in industry and that may cause disease; aae 
standardized rates o~ respiratary diseases ty tobacco us~ge and 
s0x; aq? stand,1rdized rcites (%) ot respiratoi:y JisPase by current 
c10arettP smokina habits an~ sPx.•I 

0717J 

D. ~Pnschler, F. fla hr., and W. Assmann. 

CO~DITIONS FOF AN TNC?EASE IN TOL~~ANCE U20N ~EPEATFD 

INllALATION (If IPPITPTI~G GASES :rnrctl CAUSE PULt'.JNARY E:JEMA. 
((W1rkungsbedinaungen einer Toleranzste1yerung bPi wiederholter 
Fin at mu no von LungPnocem erzeu,3enden Re1z;asEn.)) P.rch. 
F x 0t1. path 01. D h ilr m ,Jr. 0 l. v 01. 2 4 'J : j Ls- j 4 2 ( N 0 v • 6 ' 1 9 6 4) • 
Ger. 

Opinions ~r€ d1vPr~0nt concP~n1nq the etfect at lon11-t2rm 
inhal1tion ot lo~ concentrations o: gases and aerosols which can 
c~us2 nulmocary edema. This paper investiyates the time 
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relationships in the formation of increased tolerance to such 
qases, its duration, the influence of time and concentration, and 
the pathological-anatomical reaction ot lung tissue to the 
preliminary treatment. After the protective mechanism was 
proved to be independent ot the chemical structure of the 
irritant, N02 was chosed as representative of the gases causing 
pulmonary edema. r.ost ot the laboratory animals used were 
inbred mice ot the CFW and NMRI families (Zentral-institut fur 
Versuchstierzucht, Hannover), which were brought into the test 
weighino 18-22 gm. Increased tolerance to high concentrations of 
N02 was obtained by exposing the specimens to 40 ppm ~02 for 
one 6-hr period. The protection reaction first appears within 24 
hr. Maximum frotection occurs in 2-5 days and is largely gone 
after 10 days. Repeated preliminary exposure with the same 
concentrations at 4-day intervals does not increase the amount or 
duration of protection.## 

07174 

H. w. Schlipkoter and A. Brockhaus 

TESTS O~ THE EFFECT OF GASEOUS AIR POLLUTION ON THE DEPOSITION AND 
ELIMINATION OF INHALED DUSTS. ((Versuche uber den Einfluss 
gasformiqer Luttverunreinigungen auf die Deposition und 
Elimination inhalierter Staube.)) ZBL Bakt. 191(12):339-344 
Dec. 19b3. Ger. 

To be injurious to men, suspended particles in the atmosphere must 
be inhaled and deposited in the lungs. Only particles smaller 
than 5 microns and especially smaller than 1 micron can 
penetrate into deep sections ot the lungs. Other important 
factors are the type and dissolvability of the dust as well as the 
volume and frequency of respiration. To determine the deposition 
ot dust in lungs, it is necessary to determine the difference 
between the dust content of inhal?d and exhaled air. A test 
conducted to determine the eftect of gases found in large cities 
on the amount of dust deposited in lungs utilized a mixture of 2 
types or soot with air which was sprayed and measured with a 
special apparatus. Spectrophotometric and quantitative methods 
were used to cetermine the amount of dust deposited in the lungs of 
test persons who respired at a rate of 13 breaths per minute, 
temperature ot 2J deg. C, and a humidity of about 683. Typical 
gases mixed with the test suspension in the dust chamber were 
502 and C02 or N02 in concentrations which correspond to the 
MAK values. An increase in dust deposition in the lungs was 
observed only when nitrogen gases were inhaled simultaneously. 
Further tests showed that the elimination of deposited dust from 
the lungs is hindered by S02 and 503.11 

071'!1 

G. D. Parbrook 

EXPOSURE OF EXPERIMENTAL ANIMALS TO NITROUS-OXIDE-CONTAINING 
ATMOSPHERFS. Brit. J. Anaesthesia (Altrincham), 39 (2) ,114-8 
(1 %7) • 

The results cf e posures of experimental animals to atmospheres of 
r.itrous oxide, n trogen, and oxygen_for prolonged periods in 
special ventil3t on units are reported. The animal cage is placed 
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in a clear plastic bag and the atmosphere -is recirculated through 
soda lime and activated charcoal with the water vapor being 
condensed out in a cold trap. Fresh gases ar 0 metered into the 
svstem from rotameters and the oxygen is maintained at 21 plus or 
minus 1.53. Guinea piqs and rabbits were unsuitable for further 
study because ot a weight loss of over 53 after 48-hr exposure to 
b03 nitrous oxide. Mice and rats were more satisfactory for 
prolonged nitrous treatment. In a series with mice the 603 
nitrous oxide was associated with a 5% weight loss which was 
avoided in a series treated with 403 nitrous oxide for b days. 
The ~ouse appears to be the experimental animal of choice where 
it is essential to avoid any secondary eftects from mild appetite 
reduction and slight weight loss.~~ 

07240 

Petr, '3. and P. Schmidt 

THE INFLU~NCE OF THE ATMOSPHERE CONTAMINATED BY SUL~UF DIOXIDE 
AND NIT~OUS GASES ON THE HEALTH OF CHILDREN. ((Der Einfluss 
der durch Schwefeldioxid und Nitrose Gase verunreinigtan 
Atmosphare aut den Gesundheitszustand der Kinder.)) Translated 
from German. z. Ges. Hyg. Grenzg. (Berlin), 13(1) :J4-38, 
Jan. 1967. 4 refs. 

Evidence that sulfur dioxide and nitrogen gases which are 
effective in low concentrations also produce changes in the 
individual indicators of group diagnostics is demonstrated. 
Dltterentiation was made between effects on control groups and 
the group from the polluted atmosphere as well as between the 
influence ot roth the combined effect of sulfur dioxide and 
nitrogen peroxide and the effect ot sulfur dioxide alone. The 
rnetho~ ot the erythrogram is also described. This method is 
based on the increase of the number of erythrocytes in children 
living in air-polluted areas. The methernoglobin level in the 
blood ot children is significantly increased by the air pollution 
caused by nitrogen peroxide in the surrounding of large chemical 
works. Thus, another possihle cause of the development of 
inapparent ~ethemoglobinemia in school children between the ages of 
e to 10 is explained. (Authors• summary, modified)## 

() / 'J 4 1 

P. Pol u,. ?. laur<'nt, C. H. r;uyotjeannin, D. Thin 

A~ OCCUP~TIONAL DISEiSE OF CHIMN~Y SWEEPS CLEANING OIL-FIRED 
FURN~CES. (Pathologie Frotessionnelle des rumistes 
eftectuanl le ramonaqe des chautferies a mazout.) Text in 
French. Arch. Maladies Profess. Med. Trav. 3ec1Jrite 
Social (Faris), "2.F, (4-5): 435-446, April-May 1967. 8 refs. 

The trequent and consistent symFtorns experiencej by cnimney 
sweeps cleaning oil-fired furnaces appear to present a new 
speclfic syndrowe. ~ost of the ettorts of industrial 
hvgi 0 nists have been concentrated on the oollution in the air and 
not much has teen done on the chemistry o~ soots. Findings, 
hypotheses as well as suggestions tor control are presented. 
A table is aiven •hich cowpares the sy~Ftoms of the workers 
such as icritation cf 'he eyes, the upper respiratory tract, the 
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mouth, and skin as well as serious deterioration of their clothing. 
The men also complained of loss of appetite, nausea, vomiting, 
lack ot coordination at ~ovements, amnesia, and headache. In the 
same table in parallel columns are listed the symptoms of exposure 
to vanadium, sulfur dioxide, and oxides of nitroqen. Based on 
an examination of the soct involved it was concluded that the 
vanadium was not involved in the symptoms of the chimney sweeps 
and that the sultur content of the fuel was an important factor. 
It is recommended that fuels low in sulfur be used, that the 
optimum combustion conditions be ~aintained by keeping the 
temperature at the flame down by a high excess of outside air. 
Electrostatic precipitators can cut the emission of S03 by 
50%. The injection at magnesia in the vicinity of the flame can 
meutralize the S03< The use of industrial-type vacuum cleaners 
otters a method of furnace cleaning without an occupational 
exposure.## 

07842 

J,ewis, T. R., F. G. Hueter, and K. A. Busch 

IRRADIATED AUTOMOBILE EXHAUST. (ITS EFFECTS ON THE 
REPRODUCTION OF MICE,) Arch. Environ. Health, 15 ( 1): 26-35, 
July 1961. 20 refs. 

This study attempts to define the relative importance of 
pre-exposure of each member at the sexual pair to irradiated auto 
exhaust, and exposure of the female partner and her litter, 
following removal of the male with regard to conception, fetal 
development, fecu~dity, and infant survival. There were 150 
virqin temale mice preconditioned to either filtered air or 
irradiated aut0mobile exhaust for 46 days, who were randomly paired 
with 150 similarly preconditioned males. All mice were 12 to 13 
weeks ot age at the time of mating and were caged individually 
during the preconditionino period. Males and females were 
paired randomly to term approximately egual numbers of sexual pairs 
(1H or 1Y) in each of eight treatment groups. The experiment was 
repeated with a new population of mice of the same strain 15 days 
atter completion o1 the tirst investigation. The adverse effects 
of pre-conditioning male mice with irradiated auto exhaust on 
conception, implantation ot fertilized ova, fecundity, and infant 
survival appear to be induced by a ccmmon mechanism. This is the 
first experiment the ~esults of which imply mutational effects on 
mammalian cells by components or subseguent products of 
irradiated auto exhaust. An effect of the alteration of one 
environmental factor in this investigation, i.e. atmospheres to 
which the temales were exposed, was evidenced by mild stress on 
litter sizes·. Litters born in an atrr.osphere of irradiated auto 
exhaust showed a marked increase in mortality in both experiments, 
but the magnitude oiffered.,# 

0 7847 

Cotfin, D. L., B. J. Blommer, D. ,,. Gardner, and R. 
Holzman 

EFFECT OF AIR POLLU~ION ON ALTERATION OF SUSCEPTIBILITY TO 
PULMONARY INFECTION. Preprint, Public Health Service, 
Cincinnati, Ohio, National Center for Air Pollution control, 
((18))p., ((1%7)). 20 refs. 
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Expo3UrP to ozone, nitrogen dioxide, and artifical auto smog 
increases the susceptibility ot mice to experimental infection by 
K. pneumoniae, Streptococcus, and D. pneumoniae. Minimal 
effective concentrations for 2- to 4-hour exposure are: 3.5 ppm 
for ~02, 0.08 ppm ~or 03, and 0.15 total oxidant for auto smog. 
The effect appears to be augmented by alterations of the 
environmental temoerature; tolerance to ozone is manifested. 
Continuous PXposu~e to 0.5 ppm N02 for 6 months produced 
similar results. Exposure to the pollutants results in increased 
survival time ot aerosolized ~acteria within the lungs, an effect 
also noted from treatment with cold, hypoxia, and alcohol. 
Studies ot cells washed trom the bronchial trees of rabbits 
exposed to ozone indicate that exposure is tallowed by an influx of 
polyrnorphonuclear leukocytes and a corresponding diminution of 
pulmonary alveolar macrophages. The latter cells also 
exhibited a reduced ability to phagocytize streptococci when the 
oroanisms wer0 applied in vivo. (Authors' abstract)## 

0793~ 

Hernandez-Gutierrez, :. 

A!P POLLUTION BY CARaON MONOXIDE. ((La polucion del aire por 
ox1do de c'irbono.)) Text in Spanish. Ar.ales Med. Cir. 
("larcelona), 'i2(1):5:3-71, Jan. 196b. 

In adiition to a comprehensive review on the physiological effects 
and significance of co pollution, the entire field of air 
pollution is reviewed. Data are given on the amounts of various 
pollut3nt3 and their ettects on health and the economy. The 
amounts of pollutants discha=ged annually into the air in the City 
o~ Barc~lona are: 600,000 tons of water vapor, 850,000 tons of · 
co2, eo,ooo tons of co and JS,000 tons of S02. Snow which 
tell in 1962 and in 196~ incticated that the air over Barcelona in 
24 hours contained betYeen J90 and 580 tons of dust, 6 tons of 
nitroqen oxides, and 1Y.5 tons of S02 and S03. The average 
and maximum values of carbon monoxide in various cities are 
pre3ented and in !ondon ranqe from an average of 1.8 ppm to a 
maximJm dur1n0 a smog of 200 ppm. In garages the 
concentration may be as high a3 1.250 ppm and concentrations of 
20~ npm :ir~ not uncommon. The various methods for measuring CO 
are outlinea and contcol is discussed.## 

U YIJ :!6 

M3cEwen, .Jamos D. and Pober': P. Geckler 

CO~DARATJVE TOXICITY STUDIBS ON AVIMALS EXPOSED CONTINUODSLY FOR 
rE~IODS ury TO 90 DAYS TO N02, OJ~ ANC CC14 IN AMBIENT AIR 
VS. 'i PSIA 100'!, OXYGEN ATMOSPHE:RE. In: Proc. 2nd Ann. 
Con~erencP A•mospheric Contamination in confined Spaces, 
4 and~ ~ay 196b, Aerospace Medical Research Labs., 
Wright-P.:i1:1:erson AP3, Ohio, Aerospace Cledical Div., 
AM~L-TF-66-120. p • .!Jl:J-257. Dec. 19b6. 6 refs. 

P'STI, DDC: AD 646512 

The data obtained trom a 90-day continuous exposure of animals to 
the industrial threshold limit value (TLV) of N02, 03 and 
CC14 are presented. ~nimal exposure tacilities ot the 
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Aerospace Medical Pesearch Laboratories were used for the 
YO-day continuous experiments. The atmosphere compositions were 
1003 oxygen at 260 mm Hg pressure and air at either 820 (rho 02 = 
1'>Li mm Hg) or 7Li0 mm Hg (rho 02 = 1Li!l mm Hg) pressure. The 
data are unremarkable except for the deaths at 720 mm Hg pressure 
in the m~one exposures. Mice appear somewhat more 
sensitive to ozone than the other species. Guinea pigs also 
showed mnrtality upon exposure to ozone, which was the only 
material to which this species was ex~osed. Note that most of the 
deaths occur.red during the tirst half of the 90-day exposure 
suggesting snme degree of adaptation in the survivors. The data 
are consistent with the hypothesis that the animals first respond 
to the atmospheric cor.taminant and then adapt to the changed 
environment. The data do not, however, reveal significant 
difterences between those animals exposed to contaminants at 
reduced pressure in 1003 oxygen and those exposed at normal 
atmnspheric pressure (7Li0 mm Hg). With respect to the clinical 
data, although the values of serum enzymes of exposed animals were 
difterent from the control values, no adverse effects on the 
experimental animals were noted. It appears clear that the TLV 
tor space applications may not be radically different from 
industrial Tl~ if only the tactors of continuous dosage, 
reduced pressure, and pure oxygen atmosphere are considered.## 

0802'1 

Patrick, R. L. 

PATHOLOGICAL PFFECTS OF EXPOSURE TO PULMONARY IRRITANTS AT AMBIENT 
AIR VS. '> PSJA 1003 OXYGEN ATMOSPHERE FOR PERIODS UP TO 90 
DAVS. In: Proc. 2nd Ann. Conference P.tmospheric 
Contamination Confined Spaces, Li and '> May 1966, 
Aerospace Medical Research Labs., Wright-Patterson 
APB, Ohio, Aerospace Medical Div., AMRL-TR-66-120, p. 
:lo0-262, Dec. 1Y66. 

C?ST!, DDC: ADoli6512 

A study to compare the toxic effects of contaminants under 
conditions ot 5 psia (pounds per square inch, absolute) and 100~ 
oxygen and under normal atmospheric conditions is described. 
Mortality and pathologic alterations were evaluate~ in monkeys, 
rats, and dogs exposed continuously to various concentrations of 
nitrogen dioxide and ozone tor 14 days. Animals were exposed to 
these compounds, sacriticed, and exa~ined grossly at the Toxic 
Hazards Fesearch Unit. Tissues were sent to the Laboratory 
tor Experimental Biology to he examined microscopically. All 
three species exposed to two concentrations of N02 and ozone 
showed greater mortality at ambient conditions that at altitude. 
Animals dying early showed similar changes under both conditions. 
Survivors ot each group showed similar changes except in isolated 
instances. Alveolar hemorrhage and edema were the most 
prominent changes associated with early death. It would seem that 
~ psiz, 1003 oxygen offered some degree of protection against 
alveolar hemorrhage and edema. In some groups inflammatory 
changes were more marked under altitude conditi~ns; however, this 
is thought to retlect the longer survival of this group.## 
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Fink, D. R., T. H. Shepard, and R. J. Blandau 

TJORATOG.SNIC AC"'IVITY OF NITROUS OXIDE. Nature (London) 
;!14('>084):146-148, April 8, 1967. 18 refs. 

Exposure ot pregnant rats to an atmosphere containing 45 to 50 
percent nitrous oxide resulted in foetuses with abnormalities of 
vertebrae and ribs, and in death and resorption of foetuses. The 
lethal eftects seemed to he selective, for surviving foetuses 
showed a smaller male/temale sex ratio than did the controls. 
Species ditterences, and the long duration of the reported 
experiments, prevent any extrapolaticn to clinical conditions. 
However the rat and man are similar enough in the susceptibility of 
their r.ervous and haemopoietic svstems to depression by r.itrous 
oxiae to raise the guesiion of a.similar vulnerability in respect 
to congenital mcltormations. 

oeu54 

Gross, Paul, 
deTreville> 

William E. Rinehart, and Pobert T. u 

TH1' "rl:LMC'NA>'Y 8EACTicJNS TO TOXIC GASES. .~m. lnd. Hyg. Assoc. 
J., 2~ (4) :.i1'1-JL1, Jul7-Pug. 1967. 8 refs. (Presented at the 
Annual ~eetino, American Industrial Hygiene Assoc., Chicago, 
Ill., May 1-1~, 1467.) 

The 1eep p~lmonary response to toxic gases depends upon which of 
the two compor.ents ot the alveolar wall is respondir.g, the 
capillary or t~e alveolar membrane. Injury to the ca~illary 
results in pulmonary edema or bronchopneumonia, whereas a dose of 
irritant inJurinq substantially only the alveolar ~embrane causes 
the latter to rPspond with the development ot a multi-layered cell 
mass that is supported by argyrophilic ribers. Peceuse 
collaqPnization of this strorna does not usually occur, such septal 
lesions caused by noxious gases resolve. The respiratory 
bror.chiole is the site ot predilection of lesions causea by deep 
lunJ irritar.ts because ot delayed clearance in this region. 
(Autrorc;' abstract)## 

OtiL34 

DISCUSSION ON RESPIRATORY DISEASE AND POLLUTANT FXPOSUFFS. 
IT. L~BO~AT0°Y R':LATI01'SHIPS. Arch. Environ. Health, 
Vol. d, p. 141-152, Jan. 196~. 

A discussion on the l~boratory relationships of respiratory 
disnase and pollutant exposures is presented. Latex 
aggluti11ation text in NO;! exposed animals, relatior.s!1ip between 
ski11 sensitivity and ser.sitivity of the bronchial mucosa, and 
mechanism ot action in chronic lung disease are discussed.## 
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08238 

DISCUSSION ON RES~lKATORY DISEASE AND POLLGTANT EXPOSURES. I. 
LABORATORY RELATIONSHIPS. Arch. Environ. Health, Vol. 8, p. 129-
131, Jan. 1Y64. 

A discussion on the laboratory relationships of respiratory disease 
and pollutant e_xpo.sures is presented. The ta te of the reabsor:bed 
carbon in these animals exposed to inhalation of carbon alone, 
etfP.cts on circulation ot exposur:e to N02 plus carbon, differen
ces in circulation with difterent sized carbon particles, mechanism 
mater:ial and the possibility of using carbons from different 
scurces are discussed. 

08403 

Hamming, Walter J. and ~ohert D. MacPhee 

RELATcONSHIP OF NI~ROGEN OXIDES IN AUTO EXHAUST TO EYE 
IRRITATION--FURTHER PESULTS OF CHAMBER STUDIES. Atmos. 
Environ., 1 (~): 577-584, Sept. 1967 10 refs. 

Two 1100 cu tt environmental chambers were utilized for 
irradiation ot low concentrations of auto exhaust under static 
conditions. The chambers were constructed of glass panels with 
aluminum frames. Artificial lights were used. Eye irritation 
was determined by human panels at various times during ~he 
irradiations. Two irritation ~axima occurred during a static 
test. The first peak has not been correlated with any functions 
ot the reactants or products. However, the second eye irritation 
peak is shown in this paper to be related to several entities, 
among which is the NOx detect. (Authors• abstract) II# 

0842J 

Gross, ?aul, Rob•~rt •r. P. deTreville, Mary A. B'lbyak, 
Marianne Kaschak, and Ethel B. Talker 

EXPERIMF!TAL EMPBYSEMA. EFFECT OF CHRONIC NITROGEN DIOXIDE 
EXPOSURE AND PAPAIN O! NORMAL ANC PNEU~OCONIOTIC LU!GS. Arch. 
Environ. Health, 16 (1): 51-58, Jan. 1968. 7 refs. 

The extent to which pneumoconiosis may determine or affect the 
development oi emphysema in small animals was investigated. 
Quartz, coal, and blast turnace dusts were injected 
intratracheally into hamsters, quinea pigs, and rats. One group 
of animals was pastured for two weeks and another group for 10 
weeks. Animals from the latter group were injected 
intratracheally with papain. Both groups were then exposed for 
one year (two hours per day) to concentrations ot nitrogen 
dioxide (t.02) ranging on an average trom 22 to 74 ppm. In 
guinea pigs this exposure resulted in multiple small foci of 
emphysema with a prevalence ot only 153. More animals without 
pneumoconiosis developed this emphysema than did animals with 
pneumoconiosis. Hamsters also developed emphysema, but this is 
believed to have been spontaneous becduse more animals not exposed 
to N02 developed emphysema than those exposed. In the hamsters 
as in the guirea pigs, the emphysema was found predominantly in 
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tissue unaffected by dust. Intratracheal injections of papain 
caused weight loss or reduction in weight gain in control 
animals. In pneumoconiotic animals, this effect of papain was 
less mar~ed. Also, pneumoconiotic animals appeared to have less 
severe emphysema than the control. Pneumoconiotic foci in lungs 
do not determine the location ot emphysema whether experimentally 
produced (guinea pigs, rats, and hamsters) or naturally 
occurring {hamsters). Chronic exposures to N02 had no 
accelerating or collagenizing effect on experimental silicosis or 
on the pneumoconioses caused by ccal or blast turnace stack dust.## 

0 84 ,'4 

?~ckney, Jack D., 
Qounds, Donald E. 

Bils, Robert !'., Evans, r.ichael J., and 

?U~C~IONAL AND MOPPHOLOGICAL RESPONSE or IN VITRO LONG AND 
rYOCARDIAL TEST OBJECTS TO EXPERIMENTAL GAS ENVIRONMENTS. J. Air 
Pollution Control .~ssoc., 18(1) :9-11, Jan. 1968. 7 re!'s. 
(Presented at the 60th Annual Meeting ot the Air Pollution Control 
Association, Cleveland, Ohio, JL1ne 11-16, 1967.) 

Innovations in the use ot lung and myocardial tissue in vitro have 
permitted continuous morphological observation of cells treated 
with a controlled gaseoue environment. The mammalian tissues are 
covered with a dialysis membrane and cultured in a Pose chamber 
contair.inq a large gas phase. Test gases can be flushed 
continuously throuoh two hypodermic needles in the culture chamber 
wall. Rabbit lung tissue was culturea in the Pose chamber and 
exposed to NaN02 concentrations which were adjusted to be 
equivalent to ~02 gas. The use of ~aN02 was decided upon to 
tacilitate the introduction of N02 to the cells. Cell types could 
hP recoqn17ed for 5 days or more in electron microscopic 
prer~rations. After 1 day of exposure to 40 ppm N02, swelling and 
~lebbing ot the surtace of the epithelial cells was seen; none was 
tound in the control. More extensive involvement was apparent 
atter 1-day exposure to 100 ppm, and atter 3 days of exposure to40 
pp~ N02. The beating rate of myocardial cells was found to be an 
otjective and convenient endpoint for testing the characteristics 
ot the exposure system. A compdrison oi the response of cells in 
t~e gas phase with that ot elements in the fluid phase within the 
same chamber suggested that this system can serve as a model for 
evaluating the effect ot an increasing diffusion barrier. 

OP4hl 

Il'nitskaya, A. V. 

PR02LEMS OF OCCUPATIONAL HYGIE~E AND HEALTH MEASURES IN PLASMA 
SPPAY-COATING OF METAlS. {{Voprosy gigieny truda i 
ozdorovitelnye meropriyatiya pri plazmennom napylenii metallov.)) 
Text in Russian. Gigiena Truda i Prot. Zabolevaniya 
('1oscow), 10 Cl) :21-27, July l'J66. 7 refs. 

Plasma spray coating ot metals is accomranied by health hazards, 
such as high-frequency noise, the presence of aerosols, nitrous 
oxide, and ozone, as well as the ionization of air and ultraviolet 
radiation. The aerodynamic noise levels may attain 128-130 db. 
A special polyclinical and physiological examination of workers 
showed disturbed vascular tone with a tendency towards hypotens1on, 
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slowed-down pulse and abnormal cardiac rhythm, as well as an 
increased threshold of auditory sensitivity by the end of the work 
day. Workers with a service reccrd of 2-5 years exhibited 
impaired hearing with distorted perception of high-pitcned tones. 
Recommendations are made for reducing the health hazards of 
operators. (Author's summary, modified)## 

08~70 

Boren, Hollis G. 

PATf'OB!OLOGY OF AIP PCLLUTANTS. Environ. Res. 1(2):178-197 Oct 
1%7. 100 refs. 

Results of inhalation exposures of guinea pigs to carbon followed 
by N02, or to N02 followed by carbon, are presen1ed to exe.l!Lplif~ 
both specific and general problems inherent in using animal systems 
to determine injurious etfects of environmental agents. Inhalation 
of carbon alone is tallowed by a macrophage response. Subsequent 
exposure to N02 results in lung destruction. Inhalation of N02 
tallowed by carbon gives a macrophage response of lesser degree. 
~hese findings are interpr<!ted to mean that the sequence of 
exposure may deterwine a given response. The limitations of this 
study indicate the necessity of using approaches which control or 
measure multiple biologic factors operative at different levels of 
orqanization of diverse animal systems. (Author#s abstract) 

08801 

Hogger, Dieter 

EFFECTS OF TPE MOTOR VEHICLE EXHAUST GASES ON HUMANS, ANIMALS 
AND PLANTS. ((Auswirkungen der Motorfahrzeugabgase auf 
Henschen, Tiere und Ptlanzen.)) Text in German. z. 
Praeventivmed., Vol. 11, p. 161-178, March-April, 1966. 20 
r<!f s. 

The various toxic components in automobile exhaust gases are 
reviewed. To determine the amount of carbon monoxide inhaled by 
the population, the carbon monoxide nemogiobin couLent of 331 
policemen and 597 automobile drivers was determined during a test 
tor.alcohol. The nonsmoking policemen did not eYceed the 53 
limit, but 253 of smoking policemen and 403 of the drivers did. 
The amount ot lead in the street, in windowsill dust, and in the 
street air was well as in the blood of office workers, metal work
ers and garage workers was determined in Zurich between 1948-1963. 
While the a~ount at lead in the dust ot the street, air, and win
dow sills increased significantly by 1955, the amount found in the 
blood increased only slightly. soot is considered deleterious as 
a carrier of other water soluble toxic substances into the lungs. 
The hygienic limit of 0.5 cc./cu m for oxides of nitrogen is only 
~eldom exceeded. Sulfur dioxide emissions are negligible. 

ydrocarbons and polycyclic hydrocarbon emissions from motor 
Vehicles contritute only a tew Percent to the rise in lung cancer. 
Th7 paraffin and olefin hydroca~bons are nontoxic to humans, 
animal~ and plants, while ethylene is highly toxic to plants. 
While in Europe oxidants do not contribute significantly to air 
pollution, cowp~unds such as ozone and peroxyacylnitrite 
contribute to air pollution in tropic and subtropic climates with a 
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hiqh concentration of motor vehicle traffic, particularly under 
adverse meteorological conditions. The psychological problems 
caused by air pollution are discussed and it is concluded that 
the psychological effects cannot be dismissed lightly.II 

0881,~ 

Muller, T. H. 

AIP ?OLLUTION FROM AUTOMOTIVE EXHAUSTS. OBSERVATIONS IN BASEL. 
((Die Verunreinigung der Atmosphare durch die Abgase der 
Motorfahrzeuge. Beobachtungen in Basel.)) Text in German Z. 
PraPventiv'!led., 11(L):1'.:>7-160, March-April, 1966. 5 refs. 

co level ~as samplPd in air taKen trom 8 areas ot dense traffic 
during the period 1961-1Yb4. Levels found ranged from 0 to 45 
p.p.m., with occasional peaks to 90 p.p.~. Ttese levels were 
about the same each year, in contrast to the sharp increase in the 
number of autcmobiles during that period. No conclusions are 
drawn trom tPis observa~ion, but the ambient air concentration of 
other exhaust gas components is pointed out as also significant. 
Averages are given tor ammonia, 502, N02, and aldehyde. In 
order to clarify the pos~ibility of eventual har~ from lead 
additives in aasoline, urine samples trom all traffic policemen 
were examined in 19b5. There was no evidenc~ of lead 
accumulation in any of the samples.## 

08!:l97 

Felmeister, Alvin, Mohammad Amanat, and N. D. Weiner 

JN~EPACTION OF NITFOGEN DIO~IDE--OLEFlN GAS M~XTUPES WITH LECITHIN 
MONOMOLErTJLA!l FILMS. Envirol'. Sci. Technol. I 2 (1) :40-43, 
Jan. 1Sb8. l':i refs. 

The interaction of nitroqen dioxide-olefin gas atmosphere with 
saturated lecithin monomolecular films were investigated usin~ 
surtace pressure measurements. Films of dipalrnitoyl lecithin, a 
saturated ?hospholipi~e. showed no interaction with any of the test 
atmospberes used. Films ot egg lecithin, an unsaturated 
phospholipide, showed signiticant changes in the urface pressure 
surtace area curves in the presence ot all atmosphere containing 
nitrogen dioxide. The observed effects appear to be the result of 
a chemical interaction ot N02 with the double bonds of the egg 
lecithin rather than a simple Physical penetcation of the film. 
Biological implications are discussed. (Authors' abstract.) 

Petr, B. and ? Schmidt 

so~E NFW POSSIBILITIES FOR OBSEPVING THL INFLUE~CE ON CHILDREN OF 
TH~ CHANGE IN LIVING ENVIRONMENT. I. LYMPHOCYTS REACTION AND THE 
~ONOCYTE. ((Nektere nove mozncsti sledovani vlivu smeneneho 
zivotniho prostredi r.a detsky orqanismus. I. Lymfocytarni reakce a 
monocytograr.1.)) Text in Czech. Cesl<. Pediat. (C'rague), 
21(b):':i02-504, 1%6. !J refs. 
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A total ot 128 children (aged 8-10) from 3 Czechoslovak towns were 
e.xamined (B.Q.l:\d_anec, Qhr_azenice and aosice). S02 levels of 0. 03-
0. 32 mg/cu m and nitrogen oxides of 0.005-0.07 mg/cu m were found 
in 2 towns; the other town with clean air was used as a control 
environment. The pollutants cause an increase in erythrocyte count 
as well as a change in their size. Lymphocyte count increased and 
monocyte proliferation decreased significantly in children from the 
8995 
mor~ pronounced in childre exposed to both S02 and nitrogen oxides 
than in children exposed to S02 alone. 

09368 

Thomas, Heriberto V., Peter K. Mueller, and Richard L. 
Lyman 

LIPOPEROXIDATION OF LUNG LIPIDS IN RATS EXPOSED TO NITROGEN 
DIOXIDE. Science, 159(3814) :532-534, Feb. 2, 19b8. 7 refs. 

Absorption spectra characteristic of diene conjugation and 
typica_l for peroxidized polyenoic fatty acids can be induced in rat 
lung lipids after•the rats have been exposed to a scant amount of 
nitrogen dioxide (1 part per million) for 4 hours. The 
peroxidative changes do no~ occur immediately but appear to reach a 
maximum between 24 and 48 hours after exposure. The peroxidant 
effect of this atmospheric pollutant in rat lung lipids may be 
partially prevented by prior treatment of the animal with large 
dose~ of alpha-tocopherol. (Authors' abstract)#f 

09412 

Ranier, W. Gerald, David L. Kelble, James P. Newby, and M. Sanchez. 

EXl'E~IMENTAL EM?HYSEMA. Ann. Thorac. Surg., 3 (6): 539-548, June 
1967. 40 rets. (Presented at the 3rd Annual Meeting, Society of 
Thoracic Surgeons, Kansas City, Mo., Jan. 23-25, 1967.) 

Chronic sublethal exposure to 75-125 ppm N02 for 30-min. periods 
!:QI!l)Lin~d w:ith selective expiratory airflow obstruction is 
investigated in the rabbit. Similar histological effects were 
produced by both the Venturi principle and aeronautical flow 
obstruction tubes. Mortality of the exposed animals was quite 
high. Of 53 rabbits exposed to N02, only 21 survived 1-6 months 
after last exposure; of 62 animals with obstructive tubes only, 7 
survived 1-6 months after surgery; of 41 rabbits undergoing both 
gas exposure and surgery, 14 survived 1-6 mouths. Exposed animals 
exhibited dittuse alveolar destruction, with minimal fibrosis and 
reparative changes in the bronchiolar epithelium. There is a 
definite correlation between the lenght of the delay period prior 
to sacrifice and the degree of alveolar destruction, provided the 
animals were subjected to at least 20 N02 exposures. Exposed 
rabbits with obstructive expiratory tubes developed expiratory 
wheezing, increased respiratory rates, and intolerance to even 
minimal exercise as delay periods were lengthened. 

09440 

Mccarroll, James, Michael Lebowitz, Doris Wolter, 
Frie Cassell and Donovan Thompso~ 
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AIR POLLUTION AND ACUTE RESPIRATORY ILLNESS. Preprint, 
Wash1 ngton Univ., Seattle, School of Medicine, ( (28)) p., 
1Y67. (Presented at a joint meeting ot the Pacific Northwest 
section, American Industrial Hygiene Association and 
Northwest Association ot Occupational Medicine, Portland, 
Oregon, ~ov. 12, 1Y67.) 

A three year study was conducted in New York City to determine 
what variations in the health ct a normal urban population mi9ht be 
related to variations in their environment. The population 
studied included whites, Negroes, and Puerto Ricans from upper, 
middle, and lower income groups, and was divided into four 
categories: children (those under 1 Ci years of age); adults; 
heavy cigarette smokers; and non-cigarette smokers. The total 
number of participants in the study was 1747 and each was observed 
for an average of 4j weeks. A questionnaire was developed 
containing approximately 120 items regarding variations in health. 
Each tamily was visited each week by a t~ained health 
interviewer who orally asked the questions in the questionnaire; 
questions were asked tor each of the seven preceding days. An air 
pollution monitoring station was established in the center of the 
study area and measurements were made of S02, particulates, 
c3rbnn monoxide, and hydrocarbons. Also, monitoring records of a 
variety ot other pollutants were obtained from the City. 
continuous records were maintained on common meteorologic 
variables. The association between the daily prevalence rates of 
various health symptoms and the levels of air pollution are 
examined by several methods. The multiple correlation 
coetticients and the multiple regression coefficients of some of 
the symptom prevalence rates with air pollutants and meteorological 
tactors are summarized. Jt is concluded that: a) there are 
associated relationships between syrnftoms in a normal urban 
population and a variety ot envircnmental tactors and b) no one 
tactor, including air pollution, acts alone to produce most of the 
common illLesses.t~ 

Wayne, Lowell G. and Leslie A. Chambers 

BTOLOr.ICAL EFFEC~S Of UPBAN AIR P OllUTION. Arch. Environ. 
U.ealth, 1b (b) :H71-88S, June 1Y68. 14 refs. 

Rodents exposed to the ambient atmosphere of Los Anqeles 
throughout their lives have been studied in comparison with animals 
main~ained in smog-filtered atmospherees. In aging inbred mice of 
certain strains, there was an increased incidence of pulmonary 
ad<>noma. In one strain mortality of males (but not females) during 
the tirst year of life was increased. Severe smog episodes caused 
lung tissue alterations at the ultrastructural level, especially in 
mice older than 1~ months. Severe episodes produced transient 
increases in pulmonary resistance in old guinea pigs but no 
d 0 monstrable chronic or cumulative effects on this parameter. In 
auinea pigs sensitized by prior stress treatment, urinary excretion 
ot 17-ketogenic steroids was enhanced by ambient atmosphere exposure 

AttPr two or three years ot exposure, rabbits exhibited reduced 
activity of glutamic oxalcetic transaminase in blood serum. 
(Authors• abstract) 
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Piddick, J. H. Jr. K. I. Campbell, and D. L. Coffin 

THE EFFECTS OF CHRONIC NITROGEN DIOXIDE EXPOSURE ON DOGS: I. 
HISTAPATHOLOGY OF THE LUNG. Preprint, Public Health Service, 
Cincinnati, Ohio, National C<!nter for Air Pollution Control, (14) p. 
1%8. 17 refs. 

The experiments reported were instituted to determine whether a 
large~ species, th£ dog, would react similarly to nitrogen dioxide 
(N02). Results indi~ate that such exposure produces pulmonary 
emphysema and associated interstitial fibrosis, increased reticulum 
tibers, and elastic fibers. No signiticant regression of these 
lesions was apparent in two dogs examined 8 months after termination 
ot exposure. 

10492 

Holzman, ll.S., D. E. Gardner, and D. r. Coffin 

IN VIVO INACTIVATION OF LYSONZYME BY OZONE. Preprint,Public 
Health Service, Cincinnatc, Ohio, National Center for Air 
control, 19&H. {13) p., 17 r-efs. 

Bronchial mucus contains large quantities of the antibacterial 
en~yme lysozyme. Acntely exposing mice o~ rabbits to ozone reduced 
the amount of active lysozyme obtainable by bronchopulmonary lavage. 
The ntfect was· proportional to ozone concentration as well as to 
duration ot exposure. Enzyme activity returned to normal levels 
during the 12 hours following exposure. Five parts per million ozon 
tor 3 hours reduced lysozyme levels approximately 30 percent. 
Studies of the release ot lysozyme by alveolar cells support the 
theory that loss of activity is due to in vivo oxidation of lysozyme 

(Authors• abstract) 

10'>14 

Gregory, Kenton L., Victoria F. Malinoski, and Charles R. 
Sharp 

CLEVELAND CLINIC FIFE SURVIVORSHIP STUDY 1Y29-196S. Preprint, 
Public Health Service, Cincinnati, Ohio, National Center for Air 
Pollution Contr~l, (22)p., July 22, 1Y68. 7 refs. (Presented at th 
9th American Medical Association Air Pollution Medical Research 
Conferen~e, Denver, Colorado, July 22-24, 1968.) 

A long-term study was conducted to determine it there was an 
et:fect on the mort.aJ j_ty p··~Prience of pei:so_ns expo_sed to. qas.es ... such 
as HCN, co, and NO, produced by the decomposition of nitrocellulose 
ray film. such exposure occurred in a fire at the Cleveland Clinic, 
ClPveland, Ohio on May 15, 1929. Information was gathered concernin 
the 19&5 survival status of all personi who were in the building or 
who helped with the rescue efforts. These data were categorized by 
exposed and unexoosed groups and were analysed by modified life tabl 
methods. The results of these analyses and the problems incurred in 
this type of study are presented. (Author's abstract, modified) 
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Anthony A. Thomas 

SPACJC CABIN 'IOXICOLO<c;Y. In: NASA, Marshall- Space flight 
Center ~th Annual Meeting, Air Force Systems Command, 
r'riqht-Patterson AFB, Ohio, p. ,<07-217, March 3, 19h7. 
1 e refs. 

~:ASA: N6!:J-17369 

Space cabin toxicology is a new and challenging area of 
research in life support. The unique problem of this branch 
ot toxicologv is the truly uninterrupted continuous nature 
of exposure to chemical toxicants. Fundamental research in the 
last two years has answered the fellowing most urgent basic 
qu<'>stions. continuous exposure can lead t~o a "sull'mation of 
interest" type of toxic effect because daily recuperative 
periods from exposure are non-existent. The exotic atmospheric 
environment can influence the outcome of toxic damage; reduced 
barometric pressure and oxygen-rich atmosphere are influencing 
tactors. All cabin materials can and must be screened 
by analytical and biological methods to increase the ~ealth and 
pertormance ot the crew in future manned space missions. 
To a~swer these questions, experiments were conducted with 
animals in con~rolled atmosphere chambers at reduced pressure. 
Various contaminant materials were introduced tor lonq 
exposures times. The tests themselves lasted up to eight 
months, thus givinq a good indication ot the effects of 
loner-term exposure to a "space cabin" atmosphere. illl 

1 lJ685 

Pils, Robert F. and Michael J. Evans 

THE EFfWCTS CF ozorE, NITRCGEN DIOXIDE A6D CT~Eg G'SFOUS AIR 
POLLUTANTS ON MAMMALIAN RESPIR~TOBY TISSUES -- A gEVIEW OF LIGHT 
A!ID ELECTPO~ ~:ICROSCOP£ STUDI:OS. Preprint, Allan Hancock 
founda•ion and University of Southern California, Les Anqe
lPs, Dept. o! Biological Sciences, 20p., 1968. ( (49)) refs. 
(Presented at the 61st ~nnual Meeting ot the Air Pollution 
Control Association, St. t:>aul, Minn., June 23-L.7, 1968, 
Paper hB-83.) 

Morphological changes associated with the toxicity of ozone, 
nitrogen dioxiae, carhon monoxide, sulfur dioxide and other gaseous 
air pollutants are r2ported. Microscopical investigations have 
been made using concentrations of ozone ranging from 0.2 to 50 ppm 
on ~ice, rats, hamsters, rabbits, and dogs. Methods of exposure 
varied from sinale doses for 1 to 6 hours, to multiple or 
continuous doses for up to 433 days. Morphological changes seen 
with the liqht microscope atter a single dose are accumulation of 
edema fluid and migration of leukocytes into the alveolar space. 
Electron microscopy has revealed swelling and rupture of 
endothelial and epithelial cells and accumulation of cell debris 
in the alveoli. In prolonged studies chronic pneumonitis and 
contracted alveolar septa are seen. The eftects ot nitrogen 
~ioxide on mammals are seen mostly in the respiratory tract. 
Experimental exposures as high as 400 ppm cause hronchopneumonia 
and neat~ within minutes in laboratory animals. At 40-80 ppm 
s 0 vere ultrastructural alterations were seen in ~iddle-~ged mice 
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expcsed to N02 for about 1 hour. The same age animals exposed 
tor 24 hours at 25 ppm showed slight damaqe to lunq lining 
membranes. A similar effect was produced at 15 ppm for four 
hours each day for six weeks, but such changes are easily 
r~versible. Very slight histopathology is evident with levels in 
the 0.5-5 ppm ranqe continuously for 1L months or more. Sulfur 
dioxide produces little or no morphologic change in lungs even with 
daiiy exposures of 2~-50 ppm for a month. Severe ultr~structural 
damage to the lungs has been reportea after 15-30 minutes of 
0.5-1.0~ carbcn monoxide. Katural Los Angeles smog affected 
mouse lungs much like the ozone at 1.3 ppm.I# 

11241 

E. M. Roth, W. H. Teichner, and A. o. Mirarchi 

CONTAMINANTS STANDARDS. (SECTION 1J.) In: Compendium of 
Human ~esponses to the Aerospace Environrr.ent, Volume III, 
Sections 10-16, ~manuel M. Foth (ed.), Lovelace Foundation 
tor r-Jedical Education and Research, Albuquerque, N. Mex., 
CON'IFAC'T ,NAS-115•, p. 1-115, Nov. 1968. 233 refs. 

CF'S~!: NASA CF-120~(III 

Toxicological problems in space operations _Jver three 
s1tuations: (1) the acute, short term, high-level exposure either 
in ground support or space cabin conditions; (2) the 8-hour work 
day exposure found in manutacturing and ground support 
situations; and (3) continuous, long term exposure to trace 
contaminants, such as would be anticipated in extended space 
m1ssions. In view ot the necessity tor provisional limits of 
man~ed snace flights of 90 to 1000 1ays duration the following 
criteria for trace contaminant control in manned spacecraft have 
been derived: Contaminants must not produce significant adverse 
changes in the physiological, biochemical, or mental stability 
at the crew. The spacecraft envircnment must not contribute to a 
pertormance decrement of the crew that will endanger mission 
objectives. The spacecraft environment must not interfere with 
physical or biological experiments nor with medical monitoring. 
Based on these criteria air quality standards for prolonqed manned 
missions have bPen established. The following topics are 
discussed: kinetics of contaminants in space cabins; toxicological 
tactors; toxicology in the spacecraft environment; source of 
contaminants; particulates and aerosols; ~icrobial contaminants. 
Tables presenting chemical analysis of all contaminants with 
standard.levels for space cabins are listed.#~ 

11297 

Buckley, Ramon D. and Clayton G. Loosli 

EFFFCTS O~ N02 INHALATION ON GFRMFREE MOUSE LON~. Preprint, 
University at southern Calitornia, Los Angeles, School of 
Medicine, 19p., 1968. 17 refs. {Presented at the Air 
Pollution Medical Research Conference, Denver, Colo., 
July 22-24, 1968, Session IV: Animal Toxicology, Paper 3.) 

Structural and metabolic responses of ge~mfree and gnotobiotic 
~nuse luna ~o nitrogen dioxide were studied. The course of 
respiratory intection in mice mono-contaminated via aerosol clauds 
ot bacteria or virus was also determined. Histological 
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observations showed that qermfree mice exposed continuously to 
N02 developed changes in the bronchial epithelium. Tissue 
localization and relative activity of lactic dehydrogenase (LDH) 
a~id and alkaline phos?hatase enzymes were used to study 
alterations in lung metabolism induced by N02 at the cellular 
level. The lungs of N02 exposed mice showed intense LOH 
activity. The results ot oxygen consumption studies on lung 
slices of N02 exposed germtree mice showed a significant 
increase in oxygen consumption after 15 min. incubation and from 
each time internal thereafter. The lung clearance rate of 
germfree N02 exposed mice to bacteria was not impaired. Studies 
indicated that germfree control and N02 exposed animals 
res~onded similar to virus infection.## 

1130 fi 

Henry, Mary C., !1ichard F.hrlich, and William H. Blair 

FFFECT OF N02 ON RESISTANCE OF SQUIRREL MONKEYS TO Y. 
PNEJJMONIAE INFECTION. Preprint, ( (22)) p., 1968. 9 refs. 
(Presented at the Air Pollution Medical Research 
Conference, Denver, Colo., July 22-24, 1968, Session IV: 
Animal Toxicology, Paper 2.) 

There is an effect of nitro1en dioxide on the resistance to 
~espiratory infection in monkeys. Exposure to nitrogen dioxide 
may permit better colonization of bacteria in the lungs of 
monkeys by inhibition of the mechanism of bacterial clearance from 
lungs and thus resulting in increased mortality.## 

11307 

F.mik, L.O. and R.L. Plata 

DRPPESSION OF RUNNING ACTIVITY IN MICE 3Y EXPOSURE TO POLLUTED 
AIR. Preprint, California Univ., Riverside, Statewide Air 
Pollution !1esearch Center, 12p., 1968. 6 refs. (Presented at 
the Air Pollution Medical Research Conference, Denver, 
Colo., July ;12-24, 1968, Session IV: Animal Toxicology, 
Paper 1.) 

Mice in activity wheels were exposed continuously to diluted raw 
or irradiated and unirradiated auto exhaust for a period of 8 
weeks, using a diurnal cycle simulating Los Anoeles conditions 
in heavy smog. Those in irradiated exhaust showed an immediate 
depression greater than those in raw exhaust, each gradually 
recovering and finally surpassing the controls by the end of the 
experiment. A balanced half each of control and irradiated 
exhaust groups was switched to the other exposure for the second 
4 weeks. The controls later placed into irradiated exhaust ran 
significantly less than any other group. On a daily basis, no 
significant treatment effects were found although the LAF males 
always ran significantly (P less than .01) farther than their 
BALE chamber mates. The exhaust atmospheres appeared to modify 
the diurnal cycles of activity, generally flattening the usual 
night peak, but no detailed analyses· were made. The mice 
exposed to ozonized gasoline fumes gradually recovered their 
control level of activity when continuallX exposed for several 
weeks. With this background of experience, mouse activity was 
included as one measure ot the effects of ambient air pollution 
exposure.-!!# 
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Freeman, Gustave 

THE SUB-ACUTE N02 LESION OF THE RAT LUNG. Preprint, Stanford 
Research Inst., Menlo Park, Calit., Dept. of Medical 
sciences, ~p., 1968. 9 refs. (Presented at t:he Air Pollution 
Medical Research Conference, Denver, Colo., July 22-24, 
1%'1. session IV: Animal Toxicology, Paper 6.) 

Two main issues were explored in studies with N02 in rats. One 
was t~e highest level.of N02 in ambient air that would not 
~cutely injure the respiratory tract, and the other ~as the 
contribution N02 might make in the pathogenesis of pulmonary 
eMphysema in man. Investiqations were limited to concentrations 
below which N02 could incite acute effects such as edema, 
destruction ot cells, and inflammatory reaction in the lung. 
Rats grew normally and survived natural litetimes in an atmosphere 
contair.ing the realistic concentration of 0.8 plus or minus 0.2 ppm 
N02, but they consistently exhibited a moderate degree of 
tachypnoea without apparent distress. A similar series was 
exposed to 2 plus or minus 1 ppm, with similar results. In both 
c3ses, the lungs appeared grossly normal and contracted on exposure 
to the atmosphere. Microscopically, however, sections revealed 
changes of the terminal bronchiolar epithelium in the latter group 
that were seen only rarely in the 0.8 plus or minus 0.2 ppm group 
but not in controls. The development at emphysema-like lungs was 
accompanied by enlargement of the thoracic cage, with dorsal 
dyphosis. The unrelenting effect of continuous N02 might not 
allow time tor much pulmonary tissue to be destroyed before death 
but ~his might occur with somewhat less persistent exposures.## 

1 lJO<J 

Ishikawa, s., D. H. Bowden, v. Fisher, and J. P. Wyatt 

THE EMPHYSEMA PROFILE' IN TWO MIDWESTERN CITIES TN NO~TH 
AMERTCA. Preprint, ~anitoba Univ., Winnipeg, Dept. of 
Pathology and Saint Louis Univ., Mo., Dept. of Anatpmy, 
11p., 1<J6B. 7 refs. (Presented at the Air Pollution Medical 
Research Conterence, Denver, Colo., July 22-24, 1968, 
Session VI: Emphysema, Paper 3.) 

In a comparitive study there was considerably more emphysema in 
St. T.ouis than Wi_nnipeg: and the anatomic emphysema was foun_<L 
much earlier and appeared to progress more rapidly. In neither 
city were cases of severe emphysema observed in non-smokers. From 
these basic observations on these two cities, which have striking 
ditferences in the degree ot environmental pollution, it appears 
that smoking is not the only factor concerned in the development of 
emphysema. The importance of environmental pollution is further 
strengthened by the fact that the incidence of severe emphysema in 
comparable groups ot cigarette smokers is tour times as high in 
St. Louis as it is in Winnipeg. These findings suggest that 
the development of emphysema may be related to a synergistic effect 
ot smoking and environmental pollution. The sharp distinction 
betw?.en the emphysema profiles of these two cities further 
emphasizes the epidemiologic value of correlating various 
parameters -0f urban living with patterns of lung pat:hology.## 
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Lewis, Trent F., 
Vauohan, Jr. 

Kirby I. Campbell, and Thomas P. 

EFFECTS OF CE30NIC EXPOSU~E TO AIR POLLLlTANTS ON CANINE PULMONARY 
FUNC~ION. Prepriut, Public Health Service, Cincinnati, 
Ohio, National C<>nter for Air Pollution Control, 15p., 1968. 
21 refs. (Presented at the Air Pollution Medical Pesearch 
Conf<>rence, Denver, Colo •• July 22-24, 1968, Paper 4.) 

The purpose of the present investigation was to assess toxicity, 
in ter~s _oi .pulmillla.QT-turu;ti_on_,_ in c.a1nne subjects exposed to tw.o 
chronic inhalation regimens. The first study W3S to 
determine ettects an~ interactions of individual and combined 
oxides ot sulfur in normal subjects compared with "impaired" 
subjects (previously exposed to ~02 and determined to have lung 
pathology), as well as to determine residual functional effects in 
the "impaired" and "unimpai i:ed" animals. The second study was 
intended to determine pulmonary functional alterations in animals 
exposed to N02 plus a relatively inert particulate material, 
FeOJ dust. The nitrogen dioxide - oxides ot sulfur experiment 
(study 1) yielded statistically significant results for diffusion 
capacity, co~rliance, and resistance. Dogs receivina H2S04 
aerosol had a lower mean diffusion capacity (6. 3 ml/mm Hg/min} 
than the mean diffusion capacity tor the other four treatment 
qrouos that did not receive H2S04 (7.4 rnl/mrn; Hg/min}. ""his 
dit1ecence in diffusion cafacity was statistically significant at 
0.01 probability level. It should be noted that the H2S04 
aerosol effect on diffusion cafacity was independent of the S02 
or N02-1mpairment, which the aniwals may or may not have 
rc>c~ ived. lt~ 

1142':iT 

Nakamur11, K. 

RES?ONSE O~ PULMONARY AIPWAY RES!STA~CE B! INTERACTION CF 
A~RCSOLS AND G~SES IY DTFFER~NT PHYSICAL ANC CHEMICAL NATURE. 
Tr;inslat<>d trom ,la!.Janese. Jap;rn. J. Hyg. (~okyo), 19 (5) :322-
JJJ, 1Y64. 37 refs. 

Inhalation •ests ~ere conducted on 25 healthy males to determine 
their response in £Ulmon;iry airway resistance to the interaction of 
aerosols and irritant gases. The subjects were divided into 3 
aroups; Group 1 inhaled S02 for 5 minutes, tallowed by a 
misture of 502 with a large-size NaCl aerosol; Group 2 inhaled 
mo2 tor 5 minutes, followed by a small-sized NaCl aerosol; and 
Group i inhaled N02 for '> minutes followed by a mixture of 
N02 and a large-size NaCl aerosol. The airway resistance 
(AWR) values immediately atter inhalation were measured by the 
airway interruption tec~nigue, and the intensities of the 
reactions were compared. The control values for the AWR were 
thos"' prior to the tests. The ~WP increased synergistically in 
Groups 1 and 3. In Group 2 the AWR for N02 and N02 plus 
aerosol was higher than the control value, and practically no 
chan~e in reaction was observed when the N02 was mixed with the 
NaCl aerosol. The syneraistic effect of an irritant gas and an 
inactive aeros0l is greatest when the aerosol particle size is 
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around 1 micron, and the increase in air~ay resistance in this 
case is believed to be due to reactive constriction of the 
respiratory bronchiles and alveolar ducts.## 

11470T 

Renschler, D. 

PQOTECTIVE EFFECT OF PPETREftT!ENT WITH SMALL GAS COHCENTRATIONS 
AGAINST FATAL PULMONARY EDEMA CAUSED BY IRRITAN~ GASES. 
((Schutzwirkung einer Vorbehandlung mit geringen 
Gaskonzentrationen geqen todliche Reizgas-Lungenodeme.)) 
Translated from German. Arch. Exp. Pathol. Pharmakol. 
(Berline), Vol. 238, p. 66-67, 1960. 4 refs. 

In order to elucidate the mode ot effect of irritant gas, the 
Jlle.C..ha11ism _of a tol!;'!ranc~ __ in_t;:i;:_~g.-~~-i.'~!'i.H~_t_u_diect, g_~_i.t_develops 
following the effect of small gas concentrations. This effect, 
which is known for phosgene and ozone, was determined also for 
nitrous gases. These three gases exert a protective effect of 
diftering intensit~ with respect to each other, with the exception 
of the combination of nitrous gases and phosgene. This protection 
is consequently neither a principle valid for all conbimations of 
irritant gases, nor is it specific for any one type of gas. This 
finding permits exclusion of an antibody-antigen reaction as the 
m~chanism involved. The tallowing working hypothesis regarding 
the mechanism of the protective effect is proposed: irritant gases 
diffuse through the alveolar wall and only that portion which is 
not hyctrolytically disintegrated exerts an edema-inducing effect, 
by reacting with structucal elements of the pulmonary capillaries. 
The hydrolysis ot acid gas is consequently not, as has often been 
assumed, the basis tor the formation of an edema, but an essential 
tactor of detoxication.## 

114 84 

Gol'dberg, M. s. 

RIOLOG!CAL EFFECTS OF ATr.OSPHERIC POLLUTANTS AND ~YGI!NIC 
STANDAD~S !OR ATMOSPHEgrc POLLUTANTS OUTSIDE THE USSR. 
{(Problema biologicheskogo deistviya atmosferilykh 7agryazneii i 
ikh gigienicheskogo normirovaniya Zd rubezhom.)) Hyg. Sanit. 
(Fnglish translation of: Gigiena i Sa nit.), 33 (~-6): 245-250, 
April-June 1968. ( (13)) refs. 

CFSTI: . TT 68-50449/2 

A briet discussion is presented of a few achievements in the 
bi9logical ettects of pollutants and standards in the U.S.A., 
Great Britatin, and Germany. Studies being conducted on the 
effects on man of prolonged exposure to low concentrations of 
atmospheric pollutants are mentioned. Air pollution episodes in 
New York (l':i':d) and J.onaon (1952) are briefly mentioned. Also 
discussed is the problem ot the effect of the dispersity of dust 
particles containing J.4 benzpyrene upon carcinogenic activity.## 

11~3:> 

Campbell, Kirby I., L. Otis Emik, George L. Clarke, and 
Roger L. Plata 
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INHALATION TOXICITY OF THE AIR POLLUTANT PEROXYACETYL NITRATE: 
DE~P~SSION OF VOLDNTARY ACTIVITY IN MICE. Preprint, California 
Dniv., Riverside, Statewide Air Pollution Research Center, 
and 0 ublic Health Service, Cincinnati, Ohio, National Air 
Pollution Control Administration, ( (14)) p., ( (19b8)). m refs. 

SublPthal acute toxicity, in terms of depression of voluntary 
:pJwsical activity (wheel-running), 1<1as determined in __ lll.ice 
inhaling the photochemical air pollutant peroxyacetyl nitrate 
(OAN) tor 6-hour per oC:.;; at conce!1tration of 2.8, 3.7, 5.5, 6.4, 
and fl. 6 parts pPr million by volurne (ppm). All concentrations 
tested depressed both 6-hour (test period) and 24-hour activity, 
tollowigg which recovery to standard level re~uired 2 to 4 days. 
The concentration depressing activity by 50% (termed 
"Activity50") was estimated at 4.5 and 4.1 ppm for the 6- and 
24-hour activity respectively. By use of ActivitySO index the 
toxic potency of PAN was compared with that of other pollutants 
as tollows (descending rank): ozone, acrolein, nitro-olefins, 
ozonized gasolinP vapor, ?pan, nitrogen dioxide, carbon monoxide, 
irradiated and non-irradiated auto exhaust. The criterion of 
activity depression at threshold exposures is discussed briefly. 
(Authors• abstract)## 

115J9 

1'\iicEwen, J. D. and R. P. Geckler 

COMPARATIVE STUDIES OF 90-DAY CONTINUOUS EXPOSDRE TO 03, N02 
AND CCL4 AT REDUCED AND AMBIENT PRESSURES. (FINAL REPORT.) 
Aerosjet-General Corp., Azusa, Calif., Contract AF 
JJ(b':i7)-11305, ~roj. ~302, Task 630201, AMRL-TR-67-68, 67P., 
Feb. 1Ybtl. 2~ refs. 

C:'STT, DDC: AD bG<J07'3 

Ninety-day continuous animal exposures to ozone, nitroqen dioxide 
an~ carbon tetra~hloride at ThrPshold Limit Values wer~ 
conducted under ambient pressure and 100% oxygen-reduced pressure 
(':i psia) coTJditions. Four species, dogs, monkeys, rats, and mice 
were exposed to each material. Guinea pigs were also used for 
ozone exposures due to their reported susceptibility to this 
pulmonary irritant. Minimal biologic responses were observed 
witn exposure to each of the comfounds tested and, consequently, 
lower tentative exposure limits are recommended for space cabin 
environments. The recommended limits, based on the time period 
tested, Acre 1 ppm tor ,1itroqen dioxide, 0.01 ppm tor ozone, and 0.5 
ppm ~or carcon tetrachloridP. (~.uthors• abstract)#~ 

11':i6':J 

Freeman, G., 
Furiosi 

S. C. Crane, R. J. Stephens and N. J. 

PATHOGENESIS 0? T~F NITPOGEN DIOXIDE-INDUCED LESION IN THE RAT 
LU~G: A REVIEW AND PDESBNTATION OF NEW OBSERVATIONS. Am. 
Jlev. Respirat. Diseases, ':Jtl (J) :42q-443, Sept. 1968. 50 refs. 

The induction ot an emphysema-like condition in rats by 
continuous exposur<? to nor.edema-proo.uci.ng anC1 non-necrotizing 
levels of N02(10 to 25 ppm) is described. The increased weight 
ot the volumino~s. air-cor.taininq lungs was shown to result from 
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widespread hypertrophy of respiratory epithelium, especially in 
alveoli closely associated with alveolar ducts and in terminal 
bronchioles. Neither excessive fluid nor areas appeared 
compressed. Concentrations of 2+1 ppm during the natural lifespan 
of the rat (about two to three years) did no~ cause grossly 
eITTphvsematous lungs but were associated with either reduction or 
disappearance of bronchiolar cilia, clear inhibition of normal 
exfoliation and blebbing of the epothelial cells, and the 
appearance ot cytoplasmic, crystalloid inclusions of uncertain 
nature.ii# 

11 ">6!:1 

Horn, K. 

AN UP-TO-DATE REVIEW OF T9E EFF!CTS OF AIR POLLUTION ON THE 
POPULATION. ((Uber die Auswirkung der Luftverunreinigung 
auf die Bevolkerung - Eine neure Ubersicht-)) Text in 
German. z. Ges. Hyg., 14(6):410-413, June, 1968. 24 refs. 

The effects of the increasing incidence of air pollution on 
human health- are discussed. Distinction is made among the 
immediate (24-48 hr.), delayed (weeks to months), ar,d chronic 
etfects (years) ot exposure to air pollution. Four areas 
considered are: non-specific respiratory diseases; experimental 
and epidemiological studies on chronic effects of air pollution; 
studies on premorbid conditions resulting from air pollution; and 
incidence ot lung cancer. Air pollution is viewed as one of many 
Ptiological factors influencing incidence of colds, influenza and 
other respiratory conditions, but it may be a precipitating factor 
in the development of chronic conditions. Statistical 
corre~ations between air pollution (oxides ot nitrogen, sulfur, 
and silicon) and urban incidence of chronic bronchitis, 
keratoconjunctivitis, atonia and penumonia have been reported. 
Rheumatic heart disease seems more related to socioeconomic 
factors than to air pollution. Urban children exposed to air 
pollution show microcytic anemia and retardation of bone 
development. Correlation between urban air pollution and lung 
cancer has been noted. A decrease in lung cancer mortality 
was reported among British immigrants to USA, Australia or 
South Africa even though their cigarette consumption remained 
the same or increased.~# 

11f:d2 

Vaughan, Thomas R., Jr., Lesta F. Jennelle and Trent R. 
Lewis 

EFFECTS OF CHRONIC EXPOSURE TO LOW LEVELS OF AIR POLLUTANTS ON 
PULMONA~Y FUNCTION IN THE BEAGLE. Preprint, Public Health 
Service, Cincinnati, Ohio National Air Pollution control 
Administration, ( (19)) p., ((1968)). 29 refs. 

One hundred and four beagles have been exposed for 18 months to 
natll.t_a.l a.no . .Fhotoc_hemically reacted auto exhaust, oxides of 
nitrogen and oxides ot sulfur. No differences in single breath 
carbon monoxide dittusing capacity, dynamic pulmonary compliance 
or tot~l expiratory pulmonary resistance were found between 
exposed and control animals. Removal of reactive gases in the 
upper airway was studied during brief exposu~es in an additional 
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small group of animals. Under these conditions, 1003 removal of 
03 and S02, 90% removal ot N02, 733 removal of NO and no 
removal of CO or hydrocarbon were found. (Authors' abstract)## 

11b70 

Donald E. Gardner, 
Cotf in 

'lobert s. Holzman, and David L. 

FFfECTS OF NITROGEN DIOXIDE ON PULMONARY C£LL 
POPPLATION. Preprint, Public Healtn Service, Cincinnati, 
Ohio, ~ational Air Pollution Control Administration, 
((11))p., ((1%8)). 11 refs. 

Studies h~ve shown that ozone has produced changes in the 
number and tunction ot cells obtained by pulmonary lavage. In 
simila. experiments, L~ouits exposed to levels ot N02 from 
ambient to fO ppm demonstrated increased numbers of 
polymcrphonuclear leukocytes in the lung washings. This 
nhenomenon persisted for more than 72 hours followinq a single 
J-hour exposure. When streptococci ~ere instilled in the lungs of 
N02-exposed anesthetized rabbits 30 minutes prior to lavage, a 
pronounced inhibition of phagocytic activity was observed. Using 
these criteria, N02 appeared less effect~ve than ozone as a 
pulmonary irritant. (Authors' abstract, modified)## 

11 b 79 

N. D. Weiner, M. Amanat, D. Elondo, 
Dinerman, and A. Felrneister 

R. Caprioli, N. 

IN~RqACTION OF N02 WIT:J MONOLAYERS Cf PHCSPHOLIPIDS 
F!TPACTED FFOM F. COLI AT 15 DEG~EE C AND 37 D~SREE C. 
Preprint, Columbia Univ., New York, Coll. of Pharmacy, 12p., 
March 29, 1968. 10 refs. 

Phosphol1p1ds were extract2d from E. coli grown at 15 degree C 
and J7 degree C. The tatty acid residues of the 15 degree C 
phosphol1pids were found to be cons1deLably more unsaturated than 
the J7 degree C phospholipids. These phosp~olipids were spread 
as monomolecular films and exposed to N02 containinq 
atmosphere. Whereas the 37 deqree C phosp~olipid films 
showed no interaction, N02 was tound to expand considerably the 
1~ ~egree C phospholipid films. The results demonstrate that 
simple shanges in environmental conditions may aff2ct markedly 
the interaction of air pollutants such as N02 with biological 
mPmbra.nes. (Authors' abstract)## 

11f>82 

11b82 
~lvin ~elmeister, "lohammad Amanat ar.a Norman J. Weiner 

INTfQACTION OF PROTEIN AND LIPOPAOTEIN MONOLAYFRS WITH 
NITFQGEN DIOXIDE-TFANS 2-BUTENE GASEOUS MIXTURES. Preprint, 
Columbia Univ., >:ew York, Coll. of Pharmacy, ( (8) J p., 
((1%i:J)). 4 refs. 

The interactions of pollutant atmospheres with oriented protein 
and lipoprotein- films ~ms studied. A gas train assem.b.Ly# Tefl.Oll 
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coated trough, and Wilhel~y plated method of surface pressure 
measurement was used. The films were then exposed to a standard 
atmosphere (i.e., air flowing at the rate of 300 ml/min) or to 
the tollowing test atmospheres, all flowing at this same rate of 
JOO ml/min: (a) 0.33% nitrogen dioxide in air; (b) O.OB'll trans 
2-butene in air; and (c) 0.33'11 nitrogen dioxide and 0.08% trans 
2-butene in air. Significant changes in the -A curves for 
the pure protein films were observed in the presence of all 
atmospheres containing nitrogen dioxide, while the trans 2-butene 
did not interact with the film, nor did it appear to influence the 
nitrogen dioxide film interaction. However, whereas exposure of 
unsaturated p~ospholipid films to nitrogen dioxide containing 
atmospheres resulted in a large expansion ot the film, exposure 
of bovine albumin film to these same test atmospheres resulted in 
a significant contraction of the film. The data obtained suggest 
that the effect of NC2 on the lipoprotein films studied, appears 
to be a function only of the pbospholipid component of fhe film. 
In general, membrane lipoproteins contain a large proportion of 
unsaturated phospholipids attached to structural and functional 
protein. In vivo interaction of the supporting phospholipid with 
nitrogen dioxide, or other reactive pollutants, could result in an 
expansion of the exposed cell membrane. This expansion would then 
lead to a change in the contormation of the attached protein. 
In the case of a functional protein, changes in conformation would 
be accompanied by changes in enzyme activity.## 

12038 

HEALTH AND AI~ POLLUTION SUBJECT OF NEw STUDIES. 
Technol., 2 (4): 2'16-249, Apr. 1Y68. 

Environ. Sci. 

For the next seven years, Hazleton Laboratories Inc. will be 
st.udying the effects of air pollutants on laboratory_ anim.a.ls.,. 
including guinea pigs and monkeys. One study financed by Edison 
Electric Institute and National Coal Association is intended 
to provide data useful in setting criteria for the three most 
conspicuous pollutants emitted from stacks of coal-burning plants: 
S02, H2S04 mist, and flyash. Test animals exposed to the 
pollutants are being checked regularly to determine whether their 
respiration is being affected and if so, how much. The second 
study, financed by the American Petroleum Institute will 
emphasize the possible role of synergism in air pollution. This 
study will cover various concentrations of five air pollutants: 
co, N02, S02, lead chlorobromide, and CaS04.## 

1294Y 

Soda, Reiten 

POLLUTED AIR PRODUCTION WITH GASEOUS PARTICLES. (Gasujo no 
osenbutsu ni yoru osen-kuki sakuseiho). Text in Japanese. Kuki 
Seijo (Clean Air-J. Japan Air Cleaning Assoc., Tokyo), 6(7):10-
17, 1969. 17 refs. 

Special techniques have been devised using scattering cells, 
permeation tubes, or multiple step dilution to obtain a 
reproducible contaminated atmosphere. Artificially polluted air 
is used not only in the evaluation of a high efficiency air 
filter, but also in the experimental analysis of parmful effects 
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on animals. Different gas particles are used and gas 
concentrations are also varied for different experiments. For 
example, CSL (0.1 ppm) and C6H6 (1 ppm) are used for animal 
inhalation experiments and hydrocarbons (100 ppm), S03 (10 ppm), 
and nitrogen oxid<"s (10 ppm} are used for the measurement of 
collection ratios of high efficiency air filters. To perform 
these experiments and measurements correctly, purity, 
concentration, temperature, and pressure of the polluted gas 
should be stable. 

l 31:\52 

sucKley, Ramon D. and Clayton G. Loosli 

orfECTS GE NITROGEN DIOXIDE INHALATICN ON GERMFREE MOUSE LUNG. 
Arch. ::nviron. Health, 18(4) :588-595, April 1969. 16 refs. 

The role of nitrogen dioxide (NC2) 3.lone as a causative agent 
ot structural and metabolic alteration to lung tissue. 
without the synergistic effects of superimposed bacterial or 
viral infections, was investigated by exposing germfree mice 
to pure N02 in sterile chambers and then killing them after an 
appropriate exposure period. This method made possible the 
production and characterization of a chemically induced lesion 
not altered by the presence of res~iratory disease-causing 
oraanis~s. Examination of the N02-exposed tissue showed that 
alterations involved primarily the bronchiolar epithelium 
and alveolar tissue near terminal bronchioles and suggested that 
a stimulation in cell activity, rather than damage and 
destruction, results from N02 inhalation, at least at the 
exposure levels involved. Results also suggested that 
only cells in direct contact with N02 undergo structural and 
~etabolic change. In an additional study, both qermfree and 
convantional mice, after N02 exfosure, were contaminated 
with either staphylococcus aureus bacteria or with influenza 
virus. Although there was greater deposition of organisms in 
the lunq ot N02-exposed animals than in the germfree control 
group, the lung clearance rates for S. aureus of both groups 
were nearly identical. Control and N02-exposed germfree mice 
both responded to virus contamination with significantly 
increased resistance, much the same as conventional mice, a 
phenomenon which is not understood at present. 

131:l60 

fP.ldstP.in, M. 

TOXICITY AND ANALYSIS OF AIR POLLUTANTS. 
14(3) :337-3':>1, July 1'l6'J. 44 refs. 

J. Forensic Sci., 

~~e emission of solids, liquids, and 9ases from industrial 
oper~tions, power and heat generation using fossil fuels, 
combustion of organic waste materials, and auto exhaust 
constitute the major sources of air pollution. Carbon 
monoxide, as a community air pollutant, is emitted to the 
atmosphere tram most combustion ooerations where incomplete 
combustion ot organic matter occurs. Exposures to 30 ppm for 
four to six hours may result in blood carboxyhemoqlobin 
concentrations as_ high as 8% of the total pigment~ Nitrogen 
dioxide is the primary reactant in photochemical smog, and is 
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founj to cause acute pulmonary edema. Physiological response 
to low concentrations ot both S02 and S03 is similar and involves 
bronchial constriction. The response with S03 is 4 to 20 
times greater in experimental animals than with S02 on an 
equal concentration basis. It is now believed that there 
is no tolerable dose of a carcinogen. Skin tumors were 
produced in animals by as little as 0.4 micrograms of 
benzpyrene. Part of the reason for increased lung cancer is 
ascribed to carcinogens present in air pollution. Several 
other pollutants and t~e various ways of analyzing pollutants 
are also discussed. 

13868 

Yokoyama, Ei ji 

VARIATIONS OF VENTILATOFY DYNAMICS IN EXPERIMENTAL. EXPOSURE 
TO SOL AND NOL. (S02 oyobi N02 jikken-bakuro-ji no kanki
rikiqaku-chi no henka). T~xt in Japanese. Areruqi Nippon 
Zasshi (Jap. J. Allergy), 16 (10) :~6-60, Oct. 1967. 17 refs. 

Six healthy adults aged LO to 36 were experimentally exposed 
to S02 gas, and five h~althy adults aged 18 to 37 were exposed 
to N02 gas. Pulmonary flow resistance, pulmonary compliance, 
FRC, and respiratory rate were measured. Concentrations of 502 
during the experiment were 36 to 40 ppm; those ot N02 were 6 to 
17 ppm. Experimental exposure to these two gases and similar 
analyses were made in anesthetized dogs and guinea pigs. Flow 
resistances of the lungs and thorax because of bronchoconstriction 
were commonly increased by both S02 and N02 in three experiments. 
The following response to these gases, however, differed. 
Increase of pulmonary tlow resistance to S02 was inhibited 
by the subcutaneous administration of 0.7 mg of atropine 
sulfate, but no inhibition by atropine was observed with N02. 
Respiratory rate was increased by N02 and decreased by S02 in 
an experiment with guinea pigs. Variation in pulmonary 
compliance was more marked wi~h N02 than with S02. The 502 
was found to stimulate mainly the upper respiratory tract 
(nose, throat, and upper trachea) because it is water-soluble 
and because more than 95% of it is absorbed within the upper 
respiratory tract. The N02 was tound to stimulate ~ainly the 
peripheral portion of the lung because it does not dissolve 
easily in water and thus is easily brought to the peripheral 
portion of the respiratory tracts. Nitrogen dioxide was found 
to have an oxidizing action and to damage the pulmonary 
mucosae more markedly than the reductive action of S02. 

111050 

Gregory, Arthur R. and Charles H. Hine 

NEONATAL RESISTANCE TO LUNG EDEMA. Proc. Soc. Exp. Biol. Med., 
vol. 1:.!t!: 693-6':15, July 1968. 15 refs. 

The resistance of newborn rats and mice to lung edema was 
d<>.termined lly simul.t.an.eou.sly illjectiug. i!du.lt .i:odell.ts aJi.d their. 
newbo~n offspring with thiourea and by comparing the toxicity of 
inhaled N02 in adults and newborn. Newborn rodents survived 
injections in good health but the mothers, in grooming their 
young, ingested fatal amounts of thiourea. Their deaths were 

F. Effects-Human Health 403 



characterized Sy pulmonary edema and ~emorrhage. The median 
leth'll dose (LD'lO) of thiourea tor adult rats was 47 mg/kg; that 
tor newhorn rats was 1.2 gm/kg. Resistance to N02 was also high 
in the young. These results are in direct contrast to both 
orio1nal data and data from the literature on the ordinarily 
increa~ed sensitivity ot newborn animals to most drugs and toxic 
agents. It is theorized that immaturity ot the pituitary
adrenal axis, to·Jether with thyroid dei:icieQcy and thyroid 
insensitivity, is important in the resistance of newborn animals 
to these inducers of lung edema. HJtOventilation is also 
suggested as a possible protective mechanism. 

1406 5 

We1n2r, N. D., M. A:nanat, D. !Jlondo, !\. CCJ.prioli, N. Dinerman, 
and '· •elme1ster 

IN?fqACTIO~ OF N02 WIT9 ~ONOLAYERS OF PH05PHOLIPID5 EXTRACTED 
F'lQM B. COLI AT 15 A.ND 37 DEG'li':BS. J. Pharm. Sci., 57(8):1398-
1uou, Rug. 1Q6H. 10 refs. 

~he ouroose 0t the study was to determine wtether the membrane 
phosphol1pids extr"cted trom Escherichia col~ grown CJ.t i5 and 37 
d 0 g would extib1t d1tferences in their interaction with an air 
pollutant such as N02. rnhe tatty acid residues of the 15 deg 
ohosonolipids were found ~0 he conside~ably more unsaturated than 
the 37 jeg phospholipid~. These phospholipids were spread as 
monomol2cular films and exposed to N02-containing atmospheres. 
~hereas the 31 deg phospholirid films showed no interaction, N02 
was tound to expand considerably the 15 aeg phospholipid films, 
probably the result ot the interaction ot N02 with the double 
bonds ot the unsaturated fatty acid groups. The results 
demonstrate that simple changes in environmental conditions may 
marredly aftect the interaction of air pollutants such as N02 with 
b1ologicCJ.l ~embranes. (Author CJ.Dstract modified) 

140 '/lj 

/\be, Mutsuo 

EFFECTS OF MIXSD N02-S02 GAS ON ~il~/\~ PULMONARY ~UNCTTONS. 
'l'okyo ~e•j. Dontal Univ., 14(4):41':>-clJJ, llJb7. 30 refs. 

Bull. 

Exoerimental studies were carried out on the effects of 502, N02, 
and a mixed S02-N02 gas on the h~man fUlmonary functions by 
measuring the values of ventilatory mechanics, by spirometry, and 
by pPak flow rate. The effects ot SO~ are immediate but not 
durable. 'l'hose ot N02, on the contrary, are late-CJ.ctinq and 
durabl<>. ?he etfects. ot a mixed S02-N02 1as are intermediate 
between those of ~02 and 502 alone, showing no cumulative effects 
of the two oases, only add~tive ones. Such differences of the 
etfects between two gases are supposed co ce attributed to the 
qcade of water solubility or each 1as; 502 is readily soluble 
and N02 difticultly soluble. (Author abstrdct modified) 
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140 81 

Kleinerman, Jerome and C. Pichard Cowdrey 

THE FFFECTS OF CONTINUOUS E!GB LEVEL IIiROGEN DIOXIDE ON 
HAMS'!''lRS. Yale J. Biol. ~ed., 40 (S-6) :579-590, April-June 1968. 
11 refs. 

In an attempt to experimentally produce emphysema lesions by 
ex~osur.e to nitrogen dioxide, the experimental design of earlier 
studies was altered so that the previously untested SyLidu 
hamster species could be continuously exposed (20 to 22 hrs/day) 
tor a prolonged pPriod to concentrations of N02 suFficiently high 
to produce a moderate mor:tali ty (45-55 ppm). Exp"rimental 
findings are presented. While the size of the alveolar spaces 
appeared enlarged in the exnosed animals compared to the controls, 
there was no evidence of destruction ot alveolar: septa~ tissue, 
leading to the conclusion that a tissue-destructive form of 
emphysema was not produced in this experiment. ~he use of 
continuous exposures for prolonged per:ioas, even at concentrations 
that ?I:oduce a mortality of approximately 35%, does not appear to 
alter: the nondestructive character of the tissue response. The 
hamster: thus joins.the other: rodent groups previously studied, 
by these author:s as s~ecies that resfond characteristically to 
N02 inhalation hy an exudative and proliterative reaction without 
evidence of tissue destruction. The character: and degree ot the 
epithelial and inflam~atcr:y response appear: similar: in kind and 
proportional in extent to the time concentration product imposed. 
The variability in the res?onse among bronchioles in a single 
lung is seen as even more disquieting than the ditfer:ences in 
degree of reaction among animals similarly exposed, suggesting 
that protound differences in the uniformity of distribution of 
the inhaled noxious agent exist. These observations are 
consistent with physiological observation, but their fundamental 
basis remains unclear. The rapid and almost complete involution 
ot the epithelial hyper.plastic and inflammatory response 
produced by N02 in the animals studied JO days after: cessation of 
exposures is considered rernar:k~ble and is thought to demonstrate 
the extensive r:eparative properties of the lung. The return 
toward normal of the lung volumes and right ventricular weights 
in this group again suggests that a r:ever:sible lesion is being 
repaired and lends support to the conclusion that no permanent 
tissue nestruction has been produced by these profound experimental 
exposures. Two factors are discussed as possible causes of 
apparent differences between these results and those of other: 
inv~stigator:s carrying out similar: experiments: the use of 
varying definitions of the term emphysema and varying techniques 
to inflati an~ fix lung tissue. A record of d discussion of this 
paper is JncJuded. 

1 4119 

Heuss, Jon M. and William A. Glasson 

HYDROC~~BON REACTIVITY AND EYE IRRITATION. Environ. Sci. 
Technol., 2(12):1109-1116, Dec. 1968. 21 refs. 

Twenty-five hydrocarbons and nitric oxiae were irradiated in a 
smog chamber. Eye ir~itation and various chereical reaction 
rates and product yields were used to measure hydrocarbon 
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reactivity. Although the chemical measurements of reactivity 
correlated with one another to a tair degree, there was no 
correlation between any of the chemical measurements and 
eve irritation. A correlation was found between hydrocarbon 
structure and eye irritation; a hydrocarbon reactivity scale 
based on eye irritation is presented. The most potent 
precursors ot eye irritation were benzylic hydrocarbons and 
aromatic oletins. A new and extremely potent eye irritant, 
peroxybenzoyl nitrate, a lachrymator 200 times as potent 
as torm~ldehyde, was identitied as a product from the 
irradiation of benzylic hydrocarbons and aromatic olefins. 
(~uthor abstract modified) 

14 l77 

~r<>e'llan, Gustave, Sheldon C. Crane, Robert J. Stephens, and 
N. J. "'uri_osi 

P]VIRON~?NTAL ~ACTORS IN EMPHYSEMA AND A MODEL SYSTEM WITH N02. 
Yale J. 'liol. Med., 40 (':>-6) :S66-S7S, &pnl-June 191)8. 44 refs. 

A model ot an emphysema-like disease based on the coveri effects 
ot environmental N02 is described. The model suggests how 
some of the teatures that detine emFhysema in man may occur. 
Twenty-one month-old rats were exposed to concentrations of 
O.fl ppm of N02, a level already achieved in smog. They and an 
equivalent control qroup lived out their natural lives of 2-3 
years and died of similar commonFlace diseases of old age 
apparently unrelated to N02 expos&re. The only difference 
h~tween the r,roups ~as a sustained tachyF~oea of about 203 
above normal in rats <>xposed to N02. ~icroscopically, lungs 
were ess~ntially without blemisP exceft for occasional evidence 
ot bronchial epitheli_al changes. A similar Experiment with 
2 np~ o! N02 ~roduced the same results. The bronchial 
enith<>lial cells exposed to N02 were more uniform in size and 
the lu~enal surfaces were smoother than in the controls. 
~unctionally, it was suggested tPat inhaled particles, 
infections or not, might be retained due to deficient ciliary 
cleansinq ot alveoli and bronchioles. The next higher 
co~centratior., 4 ppm, was terminated after 16 weers. Grossly, 
the lungs were not clearly different from the controls, but 
the terminal tronchiolar epithelium was hypertrophic, 
charActerized by increased height and uniformity of the cells. 
In ~11 cases, continuous breathina of 10 ppm N02 gave rise 
to large, ~ir-containing lungs that did not collapse under 
atmospheric pressure. Animals exposed to 10 ppm beqan to die 
ot respiratory failure after 16 months. They grew iess well 
and developed thoraces with increased anterior-posterior 
diameters. Lungs ct rats dying ot exposure to 12 or 25 ppm 
NC2 looked alike, except that the lcnger survival of 16-30 months 
of the termer allowed changes in them to become more advanced 
than in rats that died after S-6 months from 25 ppm. It was 
concluded that by selective ti_~ing and dosage of N02, lesions 
ot the lung may be achieved that resemble more closely the 
aeneralized destructive, bullous-torming stage of the disease 
recognized by many pathologists as the determining symptom 
of term1nal emphysema in man. 
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14493 

Chen, C., '<:. Okamoto, and T. Nakaiima 

TH~ HISTOPATEOLOGICAL STUDY ON THE LUNG OF MIC! EXPOSED TO 
o. 7-0.8 Pf'M NC2 SAS FOil A MONTH. (N02 gas (0. 7-0.8 ppm) ni 
renzoku ikkagetsukan bakuro shita mausu hai no byori soshiki gaku 
teki kenkyu). Text in Japanese. Nippon Eiseigaku Zasshi 
(Japan J. Hyg.), 24(1):91, April 1969. 

To study the ettect of exposure to nitrogen dioxide gas on lungs 
and trachea, mice four weeks of age were placed in a exposure 
chamber and continuously exposed tor 30 days to 0.7 to 0.8 ppm 
concentrations ot nitrogen dioxide gas, supplied by heating 
liquid N02. Air for dilution was passed through a dehumidifier, 
tilter, and activated carbon. Air velocity in the chamber was 
s cm/s"!c, tel'!perature 24 to 26 deg, relative humidity 40 to 70%, 
an1 the light transmission rate of dust was less than 1%. The 
mice were given ample food and water. A control group of mice 
was raised under similar conditions but in the absence of N02. 
Ro statistically significant difference in growth rate was 
observed between groups. On the 15th day of exposure to the gas, 
accelerated secretion of mucus, degeneration, and desquamation 
were observed at the mucus epithelium of the trachea. Lung 
congestion and incredsed secretion of mucus in bronchial tubes 
was also noted. By the jOth day, advanced negative and 
degeneration of the mucus epithelium was evident in both lungs 
and trachea. The results show that catarrhal changes in lung and 
trachea occur following exposure to less than 13 (sic; 1 ppm/) 
1102 1as. 

14':>'.:ll 

Ict,inosawa, A., H. 'Lakahashi, Y. Tsunetoshi, and T. Shimizu 

ETlOLQr.ICAL CONSIDER~TIONS ~ITH RESPLCT TO CHRONIC BRONCHITIS 
IN JAPAN. (Honoo ni okeru mansei kikanshien no hyoin-teki 
kosatsu). T~,xt in Japanese. Nippon Rinsho (Japan Clin.), 
2':>(9): 20':>4-2063, Sept. 1967. 34 refs. 

The etiological intluence of air pollution on the incidence 
ot chronic bronchitis is discussed. six areas in Osaka and 
its vicinity were classitied ir.to three seveLely, one moderately, 
and two mildly polluted areas. Concentrations of S02, N02, and 
ozone ana amount of settling dust were measured. Incidence of 
chronic bronchitis in the severly polluted areas was higher 
(twice as great in males and three times as great in females) 
than that in the mildly polluted areas. Males were more 
trequently 2nd severly involved than females. Smoking and S02 
concentration were the most important causes of this disease in 
any district, and the correlation between the concentration of 
S02 and occurrence ot chronic bronchitis was demonstrated 
mathematically. In younger age groups, certain constitutional 
tactors influence the occurrence of the disease, while in older 
aqe aroups, environmental factors are more influential. It 
was ditticult to determine the minimal Fredisposing conditions 
necessary to provoke chronic bronchitis, sin~e there were so 
many variations in physical conditions among the subjects. 
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1 bO u2 

Los Anaeles County Med. Assoc. Calif. 

R~PLY PRIEF CF THE LOS A~GELFS CCUNTY MEDICAL ASSGC!ATICN. 
(Oresented before ~he U. s. Federal Power Cormi~sion in the 
Ma~tPrs ot Transwestern Pipeline Cc., Docket nos. CP63-204, 
CP64-91; El Paso Natural Gas Co., Docktt no. CP64-76; and Gulf 
Pil.citic Pipelire Co., Docket no. CP63-223, 2C: p., Au:r. 2, 
1 Y6 b.) 

In arguina against 01! oroducers and in favor of increased 
availability ot sutticient supFlies of natural gas to end 
industr1il.l fuel-oil burning, it is pointed out that not only 
sulfur oxides but nitrogen oxides, sulfates, and suhmicron 
particulate matter, are contaminants derived from oil burning, 
and thJt these emissions constitute a serious health hazard. 
Industrial ~ygiene exposure limitations are not considered 
arolicable to exfosure of the general fOfulaticn to ambient 
air, and no single rese2rch experiment or epidemiological study 
can establish that a particular concentration is a safe level 
undPr any and all circumstances. In ad~ition, it is telt that 
CalitorDia state stanrt?rd~ do net establish a sate atmospheric 
limi• ~or community air pollutant conceLtrations and recuire 
moditication in the liqht ot recent tindiogs. Los Angeles levels 
ot S02, NO, and particulates are considered harmful despite 
SPlected rnonttly averaces showing 'harmless' levels; such 
monthly averages do not prPsPnt a true picture of pollutant 
concentrations to whic~ a poculation has been exposed. Clinical 
and PoidPmiolo0~cal evicteccP indicates that present levels 
ot air pollution in Los Angeles pose a serious risk to public 
health; it is believed that such considerations demand the 
eljmination ot polluticn from industrial fuel oil burning. 

1 ~ L' 1 'i 

YrePman, v. ~ 5. C. Cra.r..P, and l\J. J. Fur1os1 

PfiLIN~ I~ RA~ LUNG A~T 7 P SUBACUTE EXPOSURE TO N!~RCGEN DIOXIDE. 
Am. Rev. liesfirat. DiseasF, 100 (S): b62-676, 1'!64. 13 re:"s. 

°"he na•ur<" ct healin9 wac; observed in rats after 1, "• 1C, 16, and 
20 weeks of continuous exposure to 1S T o~ - 2 fpm nitrogen 
d10Y1d~. Animals t=or each qrou~ were allowed to recover for O, 
H, 20, and S2 wee~s and were COffifared with control rats of the 
sa~e aqe. LunJ weights increa~ei at two diiferent •irnes as 
cnmp~rPd wit~ those of the control anirnaLs. The first was 
associated with hypertrophy ot bronchioiar anJ adj~cent alveolar 
eoittelium. This tende~ to return tow~rd normal durina recovery. 
The second occurred in aaing, recovering rats, lonq after contact 
w1tb N02 had ceased. This was consistent with an ircrease in the 
sta1ri~q oronerty ot ~ollagen and elastic tissue in the alveolar 
parenchyma, which was most noticeatle in the ductal areas. 
9etween the two incremPnts, lung weights were equivalent to those 
ot control animals. Healina in the longer-exposed rats left some 
inhomogeneity ot the air SfdCes o~ the parenchyma and sc~e 
partial or possibly complete closure by f ibtosis of the 
terQinat1ors of the bronc~ioles. Seftal walls were sometimes 
attenuated ana tractur~a. Roth atresia ot termi~al bronchioles 
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and discontinuities in altered elastic tissue may account in part 
tor the apparently reduced elastic recoil of lungs of exposed 
animals. (Author summary modified) 

1 ':>491) 

P.olland, George J., David Bensen, Albert Bush, George Q. Rich, 
and ~ob~rt P. H0lland 

AIR 0 0LLUTION SIMULATION AND ~UMAN PERFORMANCE. 
Health, 58(9) :1684-16'11, Sei::it. 1968. 35 refs. 

Am. J. Public 

The eftect ot short-term exposure to moderate levels of 
photochemical air pollutant constituencies on the efficiency of 
various types of human motor performance was determined. Reaction 
time, vital capacity, and submaximum work performance on the 
picycle ergometer were measured in 14 college student vol-0nteer 
subjects. The subjects were randomly assigned to one of two 
groups according to th9 Latin square method of experimental 
design. They served alternately on two occasions as either 
control subjects in a normal atmospheric environment or as 
experimental subject~ in an air pollution environment. In order 
to simulate the conditions of the Los Angeles Basin, a test 
facility was designed. Irradiated exhaust gases from an automobile 
were pumped into an exercise booth near the reaction tunnel. A 
ventilation system was used to replace the exhaust gases with 
filtered atmospheric air during the control experiments. Air 
samples were analyzed for carbon monoxide, carbon dioxide, nitric 
oxide, nitroge~ dioxide, oxidants, hyarocarbons, aldehydes, and 
tormaldehyde. It did not appear frcm the study that the 
pertormance ot fine neurornuscula~ tasrs such as reaction time or 
cardiorespiratory work efticiency were signif icantlv altered by 
short-term exposure to moderate levels of air pollution. More 
study is required to elucidate the effects of air contaminants on 
other typ9s ot human psychornotor performar.ce, especially maximum 
work capacity. Many atmospheric pollutants may have an insidious 
qualitat1ve biochemical effect on human physiological processes 
which can only be identified thro11gh careful longitudinal study. 
Future s~udies involving hiqher levels of contamination with more 
precise measures of airway resistance are recommended. 

1':>b80 

Yokoyama, E1ji 

A COMPAR!SON OF TH! EFFECTS OF S02, N02, AND 03 O~ THE PULMONARY 
VENTILATION OF GUINEA PIGS. (SC2 to N02 oyobi 03 no kankino 
moyobosu eikyo no hikaku-monumotto no okeru bakurojikken). Text 
in Japanese. Sangyo IgaKu (Jap. J. Ind. Health), 11 (11) :563-568, 
Nov. ~O, 1969. 21 refs. 

Ventilatory f~nctions of guinea pigs werE quantitatively measured 
before, during, and after 2-hour exposure to S02, N02, and 03. 
The gases caused an increase in the flow resistance of the animals, 
although the degree of change varied tor the three gases. A 
signiticant ditterence was observed in the direction of change 
in th.e respiratory rate. Sulfur dioxide caused a decrease in 
the respiratory rate while N02 and 03 caused a decrease. The 
tidal volume chanqed in a direction opposite to the change in 
the respiratory rate. The changes in the ventilation function 
ot the respiratory syste~ were attributed to differences in 
lung area between exposures. (Author abstract modified) 
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Won, ~illiam D. and ~arold Poss 

DEACTION OF AIRBORNE RHIZOBIUM MELILOTI TO SUME ENVIRJNMENTAL 
FACTORS. ApfJl. Microbial., 18 (4): 555-557, Oct. 196Q. 9 refs. 

The laboratory findings on the behavior of airborne P. meliloti 
(102F5) in relation t0 relative humidity (RH), ultr:aviolet light 
radiation, and cer:tain ccmmon gaseous atmospheric pollutants 
were r:Pporter.. Survival of R. meliloti in aerosols at 20 C was 
maximal at ~iqh F~ and minimal at low PH. Feiatively high 
concentratio~s of nitrogen dioxide, sultur dioxide, or 
formaldehyde were needed to significantly reduce viability of R. 
meliloti in aerosols at ~01 PH. Fxcept tor the reduction in 
activity ot tormaldehyde by S02, there was no additive or: 
artasonistic effect of mixing pollutants. High environmental RH 
enhanced bactPricidal activity of N02 and S02. High PH 
mi~imized and low PH accentuated the biological effect of 
ultraviolet light ot JCC to 400 nm wavel2ngth. (Author: abstract 
modi tied) 

1'J14 7 

Belanoer, Williaw E. 

A ST~DY o~ TPE FFFICTS OF Arq POLLUTION ON HOSPITAL ADMISSIONS. 
Pr~prin':, Philadelphia Dept. of Public '.-lealth, Pa., Air 
Mar.anem2nt Services Div., Hp., Sept. 1969. (Presented at 
Air Pollution Committee ~eeting, Philadelphia Cou~ty Medical 
Socirety, "hiladelph;.a, Oct. 27, 1969.) 

A pr0liminary study on t~e e~fncts ot air pcllution on health was 
conducted. Total oxidants, soiling index, sulfur dioxide, and 
nitrogen oxides were ~easured near the hospital. Hospital data 
were drawn directly trow the patient-car:d files. Hospital 
admissions, after elimination of admissions not directly concerned 
with pollution eftects, werE broken into total respiratory 
admissions, rpspiratory intections only, r:espir:atory infections 
including undiaonosPd cases, respiratory growths, total respiratory 
tor: r,hildrer. under 10, total respir:ator:y tor adults over 60, eye 
irritation, cardiac patients, and vascular patients. Sixty-thr:ee 
visual compariso~s yielded one very str:ong correspondence bet~een 
soiling index and total respiratory ad~issior.s. An additional 
r:elationshiF between sultur iioxide and total respiratory 
admissions was weak. The br:eakdown ot respir:atory admissions 
into suhcategor:ies yielded numbers of admissions too low to 
make a comoarison, and so the pr:Pdiction ot the sensitive areas 
ot the ponulation was not possible. Coefficients of correlation 
wer:e calculated for individual months tor total r:espiratory 
admissions anainst air pollution var:iables. Jata showed 
significant correlations for soiling index, sulfur: dioxide, and 
nitrogen oxides. The correspondence between soilinq index and 
r:0s~ir:atory admissions was especially marked. This effect 
occurr:ed as low as 0.75 COH. It was apparent that the 
correspondence ot soiling index peaks and peaks in respir:atory 
admissions should be further investigated. It was recommended 
that tne soiling index be related to air qual;.ty standards with 
a max1mu~ ot about 0.75 COH. 

410 NITROGEN OXIDES BIBLIOGRAPHY 



EFFECTS-PLANTS AND LIVESTOCK 

00009 

o. c. ':'aylor 

"OXIDANT" AIR POLLUTANTS AS PHYTOTOXICANTS. California 
univ., Riverside, Air Pollution Research Center. (Paper 
64-91). 1%4. 13 pp. 

This repo~t attempts to outline some of the advances made in the 
identification and study of oxidizing toxicants other than ozone in 
the "smog" complex and to indicate some of the avenues of 
research that are prerequisites to the establishment of effective 
control measures. Assuming that the total elimination from the 
atmosphere ct oxidant-torming pollutants i~ not economically 
teas1ble, it is essential that investigations be continued to 
determine acceptable levels of the pollutants, to find resistant 
plant materials and to search tor chemical additives that might 
otter protection to the vegetation.## 

0022'l 

J.~. Middleton A.J. Haagen-Smit 

~HE QCCURRRNCE, DISTRIBUTION, AND SIGNIFICANCE OF 
P90TOC]!MICAL AIR POLLUTION IN THE UNITED STATES, CANADA, AND 
MEXICO. J. Air Pollution Control Assoc., 11 (3) :129-134, 
Mar. 1961. (PresentAd at the 53rd Annual Meeting, Air 
Pollution Control Association, Cincinnati, Ohio, May 22-26, 
1%0.) 

The cracking ot rubber, production of elevated oxidant and the 
occurrence ot both ozone and oxidant plant damage are shown to be 
manifestations of photochemical air pollution. Geographic areas 
considered are Los Angeles, San Francisco, Washington, D.c.; 
urban and non-urban areas.## 

00244 

H.w. Walt 

MICROOPGANISMS AND OXIDIZING - TYPE AIR POLLU~ION (DOCTOR'S 
THESIS). (For the degree of Doctor of Pub~ic Health, 
Calitornia Div. Los Angeles.) 1965. 119 pp. 

The possibility that oxidizing-type air poullution might suppress 
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the viability of bacterial cells was investigated. Sampling 
activities were conducted at +he Azusa Station of the Los 
Angeles County Air Pollution Control District. 
Micoorganisms indigenous to the air of the area were sampled 
with an .~ndersen sampler. Bacteria and yeasts {together) 
~ecovered during high-oxidant periods {total oxidant = greater 
than 0. Fl ppm) had a median equivalent aiameter {"iED) 0. 3 microns 
areater than those recovered during low-oxidant periods {total 
oxidant equal to or less than U.1Y ppm). This difference was not 
considered significant since wind velocity was higher during high
oxidant periods. Higher wind velocities eftect a longer MED by 
increasing the relative concentration ot large-sized particles. 
Although ~ore organisms were recovered on the small stage during 
low-oxidant periods than during high-oxidant periods, the level 
ot s1gniticance (U.!:15) is low. Further, it was speculated that 
sunlight eight exert such an eftect. Lackground stbdies showed 
aram-negative rods to be highly leg-normal in size distribution, 
while gram-positive rods deviated froffi normality. This deviation 
ot gram-positive rods was possibly due to the predominance 
ot two morphological types, large space-formers, and small non
spore-tormers. Molds, including ~ct1nomycetes, were markedly 
non-normal in distribution. The highly log-normal distribution, 
and absence of spore-forming types, ot the gram-negative rods 
deserve special attention trom tuture investigators. A 
perrneable-memhrane technique was used to expose selected 
microorganisms to high-oxidant levels. {Author's abstract) II 

UOJU1 

.. D. Thomas 

GAS DAM,G3 TO PLANTS. 
1ys1. 

Ann. Rev. Plcnt Physiol. 29 3- 322' 

A deta1l81 review is given of gas damage to plants with references 
containina important bihl1ographies. Investigations on the 
ettects on vegetation of sulfur dioxiue, other sulfur-containing 
g~ses, halogens and hydrogen halides, nitrogen oxides, ammonia, 
mercury vapor, and carhon compounds are cited and results 
discussed. Phytotoxicities of the di~ferent gases seem to depend 
on {a) .1osorbabil1ty, which is relate,i to water solubility and 
reactivity with the tissuPs; (b) acidity or alkalinity; {c) 
oxidation or r·~duction reactions; {Cl) hormonal properties; and 
{P} toxicity ot the el?ment itselt. Carbon mo::oxide, r.ydrogen 
cyanide and hyiroaen sultide are or com2aratively low 
toxicity. Greater toxic1tv is evidenced by chlorine and sulfur 
dioxide due to their rapid oxidizi~g or reducing properties. 
The even greater toxicity ot fluorine and iodine compounds is due 
to their rapid absorption and inherent toxicity as elements in 
themselves.#~ 

llUJH> 

Ti. P. Gregory 

~FF~CTS OF AIR POLL~TION ON EDIBLE CROPS. ~orth Carolina 
llniv., Chapel 'iill, Dept. of Environmental Sciences and 
Engineering. ~ay 19G4. pp. 21-i. 
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The effects ot air pollution on edible crops should be 
ditterentiatea at the onset trom the effects of air pollution 
on vegetation in general. For example, sulfur dioxide 
has a very pronounced effect on pjne needles, but pine needles 
are a minor fcod source. It has been va~iously estimated 
by different authorities that the annual loss of vegetable 
produce amounts to 40 to 60 million dollars. Although this 
over-kill type of danaqe is very real to the vegetable producer 
and is· ot qreat economic interest, it is ot less concern 
to those in public health. Their concern is with tbe damage 
that alters the content s of crops but does not alter the 
appearance sufficiently to prohibit their sale. This 
results in threats to public health through the insidious 
route of the gastro-intestinal tract. The alterations 
in edible crops that are usually not apparent to the 
consumer fall into two categories: (1) loss of nutiirnts 
such as vitamins, proteins, essential fatty acids, etc. and 
(2) the addition ot some substance to the focd which is . 
toxic when absorbed from the gastro-intestinal tract. The 
loss of ~utrients has been established in many cases. 
Some of the substances which have been shown to produce 
nutrient damage to produce are: ozone, nitroolefins, 
perocyacyl nitrates, nitrogen oxides, and ethylene. Of 
prob~bly greater importance to health now and assuredly in 
the tuture is the addition of some toxic substance to the 
produce. With the advent of possible atomic power plants, Be 
was studied toe toxicity and found to be extremely toxic. 
It was found that Be taken up into bush beans was not only 
toxic itself, but decreased the cu content. In this way 
it tell into the category of primary toxicant and also into the 
category of nutrient depletor. Many other compounds also 
tall into both categories. With the many new insecticides, 
herb~cides and larvicides being manufactured, it has become 
imperative to be aware ot the problew cf both the effect on 
edibles of a toxicant and also its effect on the plant, that 
is, loss of Minerals, vitamins, etc.## 

006% 

A. F. w. Cole and i"l. Katz 

su~~~R OZONE CONCENTPATIONS IN SOUTrlERN ONTAFIO IN RELATION TO 
PHOTOCHEtHCP,L ASPECTS AND VEGETATION DAl''.AGE. J. Air 
Poll•1tion Control Assoc. Vol. 16 (4): .i01-206, Apr. 1966. 
(Presentel at the 58th Annual Meeting, Air Pollution Control 
Association, Toronto, Canada. June 20-24, 1965, Paper No. 
b'>-113.) 

This paper describes an ai= pollution investigation at Port 
Burwell, Ontario to determine the pollutant responsible for 
tleck damage. The study was part of a cooperative project with 
grouos re?resentinq the Canada De~artment of Aariculture, the 
~cteorological Branch of the Canada Department of Transport, 
the Air Pollution Control Branch of the Ontario Department of 
Health, and Imperial Tobacco Co. ot Canada Ltd. In 1960 and 
1961 the air pollution phase of the project was undertaken by the 
Occuoational Health Division ot the Department of National 
Health and •eltare.## 
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OOY~l 

I. ,1. Hind 'l w i 3 n d A. P. A 1tshu11 er 

PLA~T DAMAGE C~USED BY IRRADIATION OF ALDEHYDES. 
146 (36/JJ) :'.:>40-542, Oct. 23, 1964. 

Science 

ThP report tr.at dawage to petunia has been correlated with 
the presence cf aldehydes in the atmosphere is discussed in 
r~1~t1cn +o recent laboratory findings. Laboratory investigations 
hove shown that irrad1ation of formaldehyde in air will not cause 
plant damaae to the varieties ct petunia, pinto bean, and tobacco 
wrapper used, even when nitrogen oxide is added to the system. 
Irradiation ot pro~ionaldehyde in air does cause damage to these 
plants. Addition ot nitrogen oxide to the irradiated 
rropionaldehyde-1n-a1r system does not ~arkedly increase damage. 
( ~u th or abstract)## 

'Taylor, G. c., and F. M. Faton 

S'l";'~ 7 SS~OK ['f PUd!T r; 0 oWTE 8Y NITROG::I\ D.LOXID?. Plant 
l'r,vc;101. Vol. 41:132-13'.:>, l<J66. Y rei:s. 

N1cot1ano c;lutinosa and pinto bean seedl1nys (Phaseolus vulgaris) 
WE're 0xrosed tor short periods (3 a~ys or: less) to high 
concentr'ltions ot NC) (4. 11-20. 'JJ mg/cubic met 0 r) tc comr:are the 
rosultinn leat lesions with ozone da~age rroducea at concentrations 
ot U.4! to 0.~6 rrq;cut1c ~et 0 r:. Although th~ same physiological 
aqo 10et tissue W'lS damaged by toth toxicants, damage caused by 
N02 was unli~e that caused by ozone. Pinto ~ean (Phaseolus 
vuloari_s) anj De~rson i~ proved tcmato (Lyco1c•ersicon <>sculentum) 
se 0 ~lingc; were cont1nuoucly PXposed tor lU to 22 days, to low 
conce~tra~1ons of K02 (less than 1.03 mg/cubic meter). These 
e~po~ures cau~ed siqn1ticdnt qrowth suprression, increase in 
gr-ec-~ color (total chlorophyll content), and distor:t1on of leaves. 
(~uthors• 3U!'mary) Lt 

I! 1 h6':. 

:;::. Brennan, R. u., Daines 

W3AT IS IN rFW JEPSEY AI~ THAT CAUSCS PLANT DA~AGE? New 
Jers 0 y Agr. uu, 11-J, Auq. 1Yb2 

A~r samples were takPn in Carlstadt, Bordentown and at 
Kew Rrunsw1ck, anrt S0!,03 and NC2 were determined daily 
during ~ 4-hr period. W1th regard to SCl, Carlstadt was the 
most pollutPd, NQw Jr~nswick nPxt, anJ Soraentown had the 
10wPst pollution. In Carlstadt and New E~unswick 502 
ott;cn exceeded 0. 1 pprr which is celievea to ca11se damaqe to 
alf•lt~, violets and crah auplP. In all three loca+Jons 
03 tr:0qu~ntly PXceed the 0.035 ppm which causes fleck on 
tobacco anrl ether mor2 sensitive plants. N02 is a 
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constituent of some of the photochemical reactions which produce 
material toxic to plants. High barometric pressure and low 
wind speed are associated with an increased air pollution load.## 

011:l09 

J.T. Middleton 

Tq,~os I! AIR POLLUTION DAMAGE. Arch. Environ. Health 8, 
1'1-23, Jan. 1964. (Presented at the sixth Annual Air 
Pollution Medical Research Conterence, San Francisco, 
Calit., Jan. 28-29, 1963.) 

Plant dam~ge tram particulates, oxidants, ozone, ethylene, 
fluoride and sulfur dioxide are discussed. The trends 
in Cil.lLfor:nia ar:e emphasized. The relevant li ter:ature is 
r:gv iPwed. ii# 

uno<J 

W.r. Dugger, Jr., O.C. Taylor, E. Cardift, C.R. 
Thon1pson 

STOMATAL ACTION IN PLANTS AS RELATED TO CA!AGE FROM 
?HOTOCHEMICAL OXID~NTS. Plant Physiol., 37, 487-91, 1962. 

The role ot stomates, as a factor: in controlling the injur:y to 
olants tr:om the photochemically proauced pollutants, ozone and 
[-EToxyacetyl nitrate (PAN), was investigated. Stomata! action 
was quantitatively measured by determing the resistance of air 
tlow through the stomates with a Wheatstone bridge 
resistance parameter. Ry a combination of measurements 
involving apparent photosynthesis, transpiration, and degree of 
leat da~age produced hy the air pollutant oxidants it was 
shown that: (A), Stcmates open rapidly in the light, even after 
a lo:ig d>r:l< pP.riod, and close slowly in the dark; (E), 
Transpiration rate tram Flants transferred from the dark to the 
light equals the rate of control plants in the light within 30 
winotes; (C , ~he physiological aqe ot bean plants and not the 
degree ot stomatal opening dete•mines the susceptibility to the 
two oxidants. Five an~ six day old bean plants a•e not damaged by 
ozone yet the stomates are tunctional. Plants ot this age are 
most susceptible to PAN damage; (D), Apparent photosynthesis 
and deg•ee of stomatal opening are not significa~tly reduced in 
pinto bean ry a 30 minute tumig~tion with ozone. The length of 
the pre-fumigation dark pe•iod dete•mines the extent of leaf damage 
tram this pollutant. The nature ot ozone damage and the 
protective action of a lcnq fre-tumigation dark period suggest that 
the level ot carbonhydrates in the leaves nas some role in 
p•edisposing plants to damage from chis oxidaht. (Author 
summary)## 
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.l.'". :-liddleton 

PLA::cr IJA:-lAGL: 
~Tn POLLIJ"'lO:O. 
J4, (JJ 4n-t<o, 

AN I~DICATOP 0? THE P~ESENCE 

Pull. World Health Organ. 
1 Yf:: 6. 

AND DISTVIBUTION OF 
(Geneva) 

Air pollutants ~ay damaqP ?lants and cause death or 
destruction at tissue with visiole pathological sym~tom~, reduce 
qrowth, productivity, and commodity quality, and interfere with 
Qiolooical orocesses without caus1n9 visible injury symFtoms. The 
contaminant~ resoonsicle tcr ddmaqe ~ay be either particulate or 
gaseous in naturP. The solirl carticles released into the 
atmosoter8 are S•Jmet1mes thA c~~~P ot ~oiling o~ fcuits and 
veget~blPS, tissue damag 0 tc Pxposed leaves and fruits, qrowth 
rerluction: in addition, they ad•l a toxic burd<~n to forage crops 
used as teedstuffs tor livestocK. Liquid ?articles, such as acid 
aerosols and toxic mists, are sometimes respousible for leaf 
spotting. The greatest amcunt of damage to animals and vegetation 
is usually caused by qaseous air con+aminauts, which directly 
i~]ure plants and inrlirectly inJure animal3 by the toxic effects 
proc11ce·i af+;or the 'lnimal has consurne1i contaminated forage and 
+ood suoclenents. This discussion of plant damaae symptoms and 
responses has been airected to the qualitative aspects necessary 
tor assessing the pres0nce and distribution of oollution. As to 
th2 evaluation ot the concentration anu duration of exposure to 
s0Pc1tic pollutants, excPrimental systems are available, or can be 
des1 0 ned, to me 0 L these specific quan~itative needs once the 
rre~ence ot given rollutants has been determined.•• 

Fur: lesor., E. i> Stephens, a11d .c. .. A. car.di~~-

7µ~ PROnDCTION CF pijQ~ PEROXYACYL NITRATIS. Preprint. 
(~resented at the Sixth ConterPnce on ~ethod3 in Air 
Pollution Studies, California Dept. ot Public Health, 
Ec-rk~ley, Calit., J.on. fi-7. 1<J64.) 

Sarne net11rally occurrir.c1 plootochf!mica.L rroaucts ot "smog" were 
t1rs~ ]rJ<?nt1tied as 11 comF011nr! X" by Ste~hens et al ::.n 1956. In 
1u0u~ ~hP first rne~ber ot the series WdS recog~izPd as 
peroxyH:etyl nitrate (PAN) hy Steohc'ns et al. The CJ 
ronoloaJP, - peroxypronionyl nitre.t~ (P;'N) was r2oorted in syntne
t1c mixtures by Stephens in 1YG1. Goth the C2 and rJ 
homolcqn~s were df!tected in ambient all: by Darley et al in 1963. 
oply from synthetic rre~arations. The tirst 3 oraanic N com
poun~s nave been synthesized and purified at t~e Air Pollution 
0 esc1rch Center, University oz caiitornia, R1vers1de, tor the 
past several yeacs. n1nnt fum1qations have demonstrated that 
th 0 se compoun~s are cnpable ot inducins in]ury symrtoms 
inc"1st1:1•111i,,hable troro thoSP Cilused by photochemical smoq. They 
dre 1lcoo powert11l evp irritant~. ':'hey have beer. identified (as a 
rlns~) in artif1c1ally irradiatPd dilute auto Rxhaust, and in 
d:t1tici•lly irradinted mixtures ot rEdlistic ccncentrations of 
pur:c- hyjr:OCA.ri:'o~ ]1lU3 OXirl•'S Ot l'ltro~en. ':'he three puri!:ied 
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synthetics have been used in plant tumigation tudies, in eye 
irritation studies, in physical and chemical studies designed to 
contirm the structure ot the compounds, and in instrument design 
and calibration. The principal problem in this preparation is the 
extreme instability of these compounds.t# 

0 U9'> 

M.'). Thomi'l.S 

EFFECTS OF AIP POLLUTION ON PLANTS. World Health Organ. 
r.onO•Jraph Ser. 46 (Air Pollution), 1961. pp. 233-7tl. 

The literature on tKe effects of air pollution on plants has 
been reviewed with special reference to those pollutants that 
presenc major problems - viz., S02, HF, London type smog, and 
Los Angeles type smog. The others, which are definitely of 
winer importance, are referred to more briefly. S02 has long 
been recognized as an air polluti'l.nt because it arises from the 
combustion ot nearly all fuels, esp2cially coal, and tram the 
roi'l.sting ot sulfide ores. It is phytotoxic in concentrations 
above 0.1 x 0.2 p.p.m., depending on the length of 
exposure. Relow about 0.4 p.p.m., the gas tends to be 
oxidize1 in the cells as rapidly as it is absorbed, and 
interterence with functions such as photosynthesis is slight. 
Toxic concentrations ot sulfate are finallJ accumulated. Chronic 
rather than acute injury, it any, is yenerally rnanifest2d with 
these small concentrations. Above about 0.4 p.p.m., Cl.cute injury 
occurs more tteauently, owing to the reducing properties ot sulfate 
in the cells. Temporary interference with photosynthesis or 
Pinvisinle injury" can occur to some extent, but these 
concentrations cause acute injury if maintained tor more than 
short periods, and recoverv is rapid when the tumigation is 
stopped. HF behaves somewhat similarly to 502, except that 
with a few species of plants it is effeccive in causing lesions and 
intertering with photosynthesis in concentrations 2 or 3 orders 
ot magnitude smaller than in the case of 502. With most 
species it .is up to 10 times as effactivP as 502. Fluoride 
accuMulated in the cells in sublethal amounts interferes with 
photosynthesis as does sultite, but whereas the latter is 
deactivated by simple oxidation to sulfate, the former must be 
removed by translocation, volatilization, or some obscure chemical 
reaction, which makes much slower the recovery of the plant 
tunctions atter HF fumigation. There appears to be a 
concentration of HF for each species below which "invisible 
injury" does not occur. The Los Angeles type smog is fairly 
well understood as to its mode ot tormation and its phytotoxic 
etfects, but the actual comrounds that cause these effects are 
still un~ncwn. The smog causes characteristic leaf lesions 
which are quite difterent tram those produced by other 
pollutants, including ozone, which may ne a constituent of the 
smog. It also c;i,nses some "invisible" injury. Visible 
damage to crops in Southern and North~rn California was 
estimated at over $5 000 OUO and $1 1UO JOO respectively, 
annually, in 19'>6. (Author summary moditied) ## 
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E. F. Darley, 
O. C. Taylor, 

W. M. Dugger, J. R. Mudd, 
and <:. Q. StPphens 

L. Ordin, 

PLANT DAMAGE BY POLLUTI0N 9ERIVED FROM AUTOMOBILES. Arch. 
<:nviron. Ilealth 6, 7fi1-70, June 1Y63. (Pi:esented at the Fifth 
Session, Air Pollution Reseai:ch Confei:ence on "Effects of 
~otor Vehicle Emissions on Visibility and Vegetation," Los 
Angeles, Calif., 9ec. fi, 1961.) 

Emissions from motor vehicles ai:e now known to be the principal 
source of the raw materials contributing to photochemical air 
pollution in California. Scme ot the products of the reaction, 
ozone, peroxvacyl nitrates, and the unidentified products of 
ozone-olefin reactions, are very damaying to the leaves of a 
variety ot crop plant~. The inJury that was once confined to 
Los ~ngeles County now occurs in many states and causes economic 
loss estimated in excess ot ~25,000,0UO annually. Ethylene, 
one o~ the compounds ~ound in the exhaust, is also very injurious 
to several cr~ps. Tb~ ability ot a g~ven toxicant to incite 
injury is decendent on the age ot the leaf and the conditions of 
illumination under which the plant is grown prior to, during, and 
atter tumigation. In addition, the growth of plants, even in the 
ahsecce at visible injury, is materially affected. Evidence is 
presented to indicate that the chemical and physical systems 
within the plant are disrupted by the phytotoxicants. (Author 
summary) #I 

0 3 61 'J 

J. T. Mi1dlet on 

PHOTOCHEHCAL AIB POLLllTION CAMAC:E '.:'O PLANTS. 
Plant Physiol., No. 12:4J1-44H, 1961. 

Ann. Rev. 

fhe toxic co~ponents in photochemical air: pollution are typically 
the oxidation products of hydrccarbo~s and result either from 
the 1ark reaction ot ozone dn~ oletins or the photolytic 
reaction at nitrogen oxides and hvdrocarbons in the presence 
ot sunli0ht. This paper describes the occurrence and 
distric~tion o• photochemical ais ~ollution, enumerate some of 
the raw materials and products of these oxidation systems 
responsible tor: plant damaqe, and indicate the biochemical, 
pbysiological, and pathological etreccs cf these 
cont?-inants U?OD plants.## 

OJfi 1K 

E. P. st.,phens, 
Scott 

F:. F Darley. 0. c. Taylor, w. " 

P'lOTOCHci'1IC'AL :lEAr".'JOllj P;<ODllCTS IN ldR POLLUTION. Intern. J. 
Air Water Pollution 4, (1/2) 7'1-100, 19t1. (Presented at the 
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2St~ ~idye~r feeting, ~merican Petroleum Inst. Division of 
F<"tininq, DP.trait, Mich., May 11, 1960.) 

When low concentrations ot simple oletins and nitrogen oxides 
in air are irradiated with artificial sunlight, the olefin 
molecule splits at the double bond. One end forms a carbonyl 
compound, and the other yields a variety of products. Among these 
is a highly oxidized, unstable organic nitrogen compound 
pre·Jiously d<:>scribed as con1pound X or peroxyacetyl nitrite (PAN) 
and detP.cted in polluted atmospheres. This compound has now been 
purified by qas chromatograptic techcigues, and its 
chemical, phvsical, and physiological properties have been 
examined. At concentrations well below 1 p.p.m. in air, 
this compound produces damage symptcms on planes, similar to those 
observed tro~ oxidant air pollution but different in some 
respPcts tram the phytotoxicant tram ozone-olefin 
reac~ions. PAN is the first pure compound isolated from 
photoche~ical reaction mixtures which has been found to produce 
the characteristic oxidant damage symptoms. It is also 
a stronq eye irritant at concentrations in the 1 p.p.m. range 
ard is ~heretore probably responsible, along with acrolein and 
tormiildehyde, tor the eye irr1t3tion in photochemical air 
poJ J.utl on. (Author iibstract) ~# 

0425':> 

AT~OSPHB1IC PO~LUTION BY DISCHARGES fROM CHEMICAL PLANTS. 
(Zaqryaznenie atmosternogo vozdukha 
pr<>ctpriyatii.). Hyg. sanit. 31, (9) 
(Tr.) 

CFSTI: T~ 66-~11b0//-Y 

vybrosami khim1cheskikh 
437-40, Aug. 19f:i6. Russ. 

ThP purpose ot the investigations was the determination of one
time concentrations of injurious substauces 1r. the ambient air of 
populated areas within a radius of 3000-4000 m. from two chemical 
plar.ts. A~onq the substances included in the determinations 
~erP: nit~oqen oxides, methanol, a~monia, hydrogen sulfide, 
formaldehyde, ilnd cyclohexana. The effect o1 emissions from a 
power Flilnt, on coniferous torP.sts, was also studied. Needles 
frorr dried trees contained areater concentrations ot sulfur 
comooun1s than needles tram healthy trees.## 

DilrlPy, t'. F., Nichols, c. w. and Middleton, J. T. 

IDPNTIFICATIOK OF AI~ POILUTTON DA~AG~ TO AGRUCULTURAL CROPS. (AIR 
POLLUTION RESEARCH REVEALS CH!~ICAL TOXICANTS INJURING VEGETATION 
IN PO?ULOIJS AREAS o~ CALTF'')RNIA.) Cali.t. Dep. Agri. Bull., 55 (1) :11· 
19, 1YE·6. 

The subject of this paper is the damage air pollution does to the 
plants that teed us, clothe us and please our ilesthetic sense. 
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This da~age is considerable. ~stimates of visible damage to 
agrucultural crops amount annually to about $8 million in 
Cal1tornia and a?proximately $1H million along the Atlantic 
seaboard. Damage to veqetation has increased with 
industrialization and urban development. Several decades ago 
sultur dioxide and fluorine were recognized a~ the principal plant 
tox1cants. ThesP two qases continue to be very irrportant but within 
tho last 20 years a new group of toxicants has bee~ identified. 
These are products ot atmospheric phocochemical reactions between 
hvdrocarbonE and nitrooen oxides. The principal products of these 
neactions are ozone and the pC>roxyacyl nitrates (PA'ls). The 
d1stcibution ot plant damag 0 in California shows that it occurs 
only in recoanized geooraphical areas which, in each instance, are 
located within airsheds. Because damage to plants is often the 
tirst indication of air pollution, it is important that the 
surveillance ct pollution damage to agriculture be continued. Such 
intormation will help communities, in their planning, to take 
cognizance o1 the relationship between the air rPssource and the 
community needs ~or commercial and industrial development, energy 
production, fuel usaqe acJ transportation, agriculture, and forest 
and recreation land. The air contaminants responsible for damage 
may be either particulate or gaseous in nature. The greatest 
amount ,t dawage to animals and vegetation is usually caused by 
q3seous air contaminants which directly inJ~re plants and 
indirectly in~ure animals by the toxic effects produced after the 
animal ~as consuwed contaminated forage and food supplements. 

0 ~344 

cind Middl<>ton, J. T. 

D,OELE~S OF AIR ?OLLUTIO~ !N P~ANT PATHOLOGY. Ann. Qev. 
Dhytopathol. 4, 103-1~, 19h6. 

Air quality atfe~ts plant growth and development. Whereas oxygen 
is necessary for cierohic rlant rC>spiration dnd carbor. dioxide is 
necessarv tor photosynthesis in green plants, a numher of 
pollutants ~ay alter plant metabolisw and incitP disease. It is 
t~e ourpose of this pacer to enu~Prate some ot the principal air 
pollutants which adversely affect plant growth and reproduction, tc 
describe the diseases incited by the~, and to identity some of the 
proolews ot air pollution in phy•opathological research. A primar) 
rFsponsibility ot the pathologist is to alert aqriculturists of 
impending air-pollution problems, so that social action may be 
taken to insure tne co~tinuDd productivity of crop, pasture, and 
torPstrv enterprises. ~nother rcesponsiLility, because plants are 
e>rly indicatocs cit an air pollution problem, is to assist public 
health and resource agencies in the planning, conduct, and 
evaluation ot air-pollution abatement progcdms. Plant pathologistE 
must become i~c~easingly concerned with thP eftPcts of air quality 
on pl1nt growth. 

DClilf::~S, P. H.r I. A. lPcin, anr1 E. 2rennan 

A!P POLLUTTCN AND PLANT PES~ONSE IN THE NORtLJEASTERN UNITED 
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?TA1rs. In: Agriculture and the Quality of Our 
Er.vironment. Brady, N. c. (ed.), American Association for 
the Advancement at Science, Washington, D. c. AAAS-Pub-85, 
p. 11-31, 1967. 56 refs. (Presented at the 133rd Meeting, 
American Association for the Advancement of Science, 
Washington, D. c. Dec. 1%6.) 

A review of pollutants that have beer. found to elicit plant 
response is contined to the discussion of acid gases, primary 
products at combustion, and products of reactions occurring in the 
atmosphere. Other topics discussed include: plant response as an 
i~dicator of meteorological conditions and the fuels used for heat, 
light, and power.## 

O'Jtl21 

~erriman, G. M. 

FLUORIDES AND OTHER'CHEMICAL AIR POLLUTANTS AFFECTING ANIMALS. 
In: Agriculture and the Quality of Our Environment. Brady, 
N. C. (ed.), American Association for the Advancement of 
Science, Washington, D. C. AAAS-Pub-83, p. 91-95, 1967. 11 
refs. (Presented at the 13Jrd Meeting, American Association 
tor the Advancement of Science, Washington, D. C., 1966.) 

A review of air pollution problems involving animals is presented. 
One pattern of procedures usetul in investigating and controlling 
the eftects at chemical air pollution upon animals was developed 
during United States and British studies at effects of fluoride 
ettluents upon cattle. Generally the effluents collected upon the 
surfaces of vegetation and exerted their effects only after 
ingestion by animals. The investigational procedures included 
methods ot detecting pollutant effects upon animals, diagnosis and 
evaluation ot effects, consideration at pollutant sources, and 
pollutant control as related to animal well-being. All 
procedures depended on research with laboratory and farm animals.## 

0'>485 

w. M. Noble 

AIR POLLUTANTS. Lasca Leaves. 13 (1), 7-1b (<!an. 1965). 

Atter years at caretul study, some of the components of smog 
have been sorted out. The more important ones, their effects on 
veqatation, and a list of sensitive and resistant plants are 
discussed. The components are peroxyacetyl nitrate, ozone, 
ethylene, hydroqen fluoride, sulfur dioxide and aerosols.## 

0'>358. 

H. A. Rodenhiser 

EFFECTS OF AIR POLLUTION ON CROPS AND LIVESTOCK. Preprint. 
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(Presented ~t the ~ational Conf2rence on Air Pollution, 
>Jctshinqton, D.C., Dec. 10-12, 1962, Paper D-3.) 

~he damage done by air pollutants is costly both to farmer and 
consumer. The se~sitivity of plants and trees to various 
pollutants (tluoride, sultur dioxide, PAN, and nitrogen oxides) 
is discussed, with emnhasis on current and future research efforts 
to erradicate these p~llutants. Althouoh there is no good measure 
ot the total nationai loss trom air poliution, fugures have been 
nublishec for some localties. In Southern California, for 
~xample, loses ot v0qPtation due to oxidants are thought to be 
around 1J ~illion dollars a year. This includes only the readily 
d0monstrated loses ot veqetahle crops downgraded because of 
marrinqs or lett unpicked in the f ielG. The general conclusion is 
that air-pollution research in the tield oi agriculture must move 
ahead betore a qre"ter aa~ is created i~ this area.## 

0 ')fi 10 

?: • w.. Peek 

DLAN~ INJURY INDUCFD BY PHOTOCHE~ICAL PEACTION PRODUCTS OF 
PPOFYLENE-NITPOGEN DIOXIDE ~IXTURES. J. Air Pollution 
Control Assoc. 14(7) :2'05-261, July 1664. (Presented at the 
S6th ~nnual Meetina, ~ir Pollutico Control Association, 
DPtroit, ~ice., June Y-1J, 1Y63.) 

Pla~ts developed typical ethylene inj~ry symptoms when tumigated 
for 21 to 4~ hr with ethylene or various combinations of ethylene, 
acetylene, propylene and nitrogen dioxide. When propylene and 
nitroaen dioxide were included in the gas mixture and the mixture 
irradi2ted typical oxidant symFtcms were recorded. Slight to 
~~vere necrotic spotting, due to nitrogen dioxiie, was noted in a 
4~ "r tumiaation at one ppm nitrogen ~ioxide and in a 21 hr 
tumiqation at 3.5 ppm nitrogen dioxide. Twelve hour tumigations 
using irradiated mixtures ot ethylene, acetylene and propylene at 
three concentrations (2,4, and B ppm) each in combination with one 
po~ ct nitroqen dioxide gave typical oxidant damage with only the 
propylene-nitrogen dioxide mixtures. From reported oxidant injury 
syr1ptoms the propylene-nitrogen dioxide irradiated mixture 
prod'1ced plant injury which is ty;cical ot both ozone and PAN. 
~he oresence of other phytotoxicants was not dicounted but the 
sevPrity ot injury, under the conditions Jsed, made it difficult 
to Pvaluate other possible types ot oxidant damage. The 
oroduction ot the phytotoxicants usic] various ratios of 
prooylene-nitrogen dioxide mixes was determined using the plants as 
biological indicators. A ratio of one ppm N02 to 2-3 ppm 
propylene produce~ the highest concentration of the phytotoxicants. 
The eftPcts ot varying light and temferature conditions during 
the tunigation period indicated that plants must be in the light 
tPtore they are sersitive to oxidant damage and that a temperature 
above er below norrral will reduce oxidant injury. Results stress 
+hp need for studying the interrelations ot oxidant injury and 
vaL·urns €nv;.ronment3l factors. (Author's surr.mary) #II 
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B. L. !lichards, .J. T. ~iddleton, and II. B. Hewitt 

AIR POLLUTION WITH RELATION TO AG?ONOMIC CF.OPS: V. OXIDANT 
STIPPLE O:" GRAPE. Aqron. J. 50, 559-61 (1958). (Presented 
at the ':lOth Anniversary Meeting, American Society of Agronomy, 
Nov. 20, 1Y57.) 

Small, brown to black, discrete, punctate lesions occur on the 
upper leat surface ot grape grcwn in areas polluted by air-borne 
oxidants. The lesions are typically restricted to the palisade 
layEr and may be easily distinquished trom other qrape disorders 
because ot their stippled appearance. Tne disease can be incited 
in arape by tumigation with ozone. Toxic ozone levels occur in 
the polluted air mass above the Los A~geles and San Francisco 
areas where oxidant stipple is tound. Stipple has not yet been 
seen in the grape producing areas in the Coachella, Napa, 
Sacramento, and San Joaquin valleys ot Calitornia. Oxidant 
stipple can be distinguished from smos-type oxidant injury due to 
oxidized organics in that the upper leat surface is stippled in 
grape and there is no common an~ fronounced silvering or glazing 
oF the lower leat surface as tound on herbaceous crops and weeds in 
and adjacent to aftected vineyards. Leat injury to qrape due to 
foliar fluoride accumulation can be readily distinguished because 
it is marginal red to brcwn in color, necrotic, and commonly 
exhibits zonate markings. Stipple can also be easily separated 
trcm foliar salinity and drought injury, both of which produce 
macqinal and intercostal leaf necroses similar to those induced by 
fluorides. Although ozone occasionally may cause leaf injury to 
some plants particularly grasses, grown in areas receivinq 
naturally polluted aic, it is unusual to note ozone damage to 
aqricultural crops; oxidant stipple ot grape is, therefore, a 
ur.ique disease both in its symptcmology and etiology.#~ 

w. II. Heck, L. S. Bird, 
Clark, D. P. Darlinq, 

M. E. Bloodworth, 
and M. B. Porter 

w. J. 

!NVI90N~E~TAL POLLUTION BY MISSILE PROPELLANTS. Texas 
Aqricultural Bnd Mechanical ?esearch Foundation, College 
Station. Apr. 1962, 120 pp. (:Rept. MRL-TDR-62-38.) 

CFSTI, DDC: AD 282984 

The eftects of 21 missile tuel components on aquatic organisms, 
sail microflora, plants ana soils were determined. Goldfish and 
Da~hnia were subjected to 0,1,10,100 and 1000 ppm of the test 
compounds tor 72 hours in the aquatic studies. Some or all of 10 
goldtish and 13 Daphnia died, when exposed to 100 ppm of the test 
chemicals. Counts of bacteria, actinomycetes, and fungi in the 
soil microflor~ studies showed no significant decrease in any of 
the orqanisms with a 100 ppm applicatidn of test chemical to the 
soil samples. Th~ee ot the chemicals may sterilize the soil of 
actinomvcetes. Plant studies were threefold·using squash, 
soybean; cotton, cowpea and corn; germination studies using 1000 
ppm of each test chemical produced consistent inhiPition of 
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germination by two ot thP compounds and two ionic species; seedling 
studies using a soil drPnch of each test chemical at 100 ppm, 
produced toxic symptoms with three of the ionic components; 
seedling studies using three test chen.icals (gases) at 100 ppm as 
air pollutants produced severe injury to death of all species with 
e'lch ot the t.Pst gases. Soil studies (1000 ppm) included the 
leachability 3nd runoft potential of each tes~ chemical as well 
as the ettects on soil. (Aui:hor nbstract) ## 

Ofo4 'J'l 

L. Ord1n, and '3. Propst 

FFfFCT OF ?HOTOCHE~ICALLY PRODUCED OXIDA~TS ON GROW~H Of AVENA 
CCLEOPTIL:: SECTIONS. Plant Dhysiol.' 36 (3)' 326-30, (:'lay 
1 'J (; 1) • 

Avena coleoptile sections incubated in solutions through which 
p~otochemically oroduced oxidan~ mixtures, ozorg or peroxyacetyl 
nitra~e (PAN) 3re pass.c>d, display subsequent repressed growth in 
tresh solutions to which auxin has been supplied. Treatment by 
oxidant recording as 1.4 ppm derived from an irradiated mixture of 
trans-2-butene and ~02 results in about SOYo inhibition of 
elonqation. About 1.~ ppm DAN also inhib~ts growth to che same 
Jegree or more. Approximately 170 ppm ozone produced coCTparable 
magnitu1es of inhibition. tn all cases basal respiration was 
inhibited little or not at all. Although the concentrations dealt 
with here are about tenfold above those tound in the atmosphere 
(200-fold for ozone) the results may De helpful in the 
interpretation of mechanisms of growth inhibition in the tield. 
There are probably several rea~ons why high concentrations of 
PAN are required to p~oduce qrowth inhibition in Avena 
coleoptiles while much lower conccntraticns affect more sensitive 
i~tact plants. 4lthough the coleo~t1le is cuti3ized and has fe~ 
stomata, sugqestinq a transport barrier, there are indications that 
root tissue which is neithe~ cutinizetl nor suberized to any great 
exte~t may be 0 ven less sensitive. Thus the answer is more likely 
to lie eithPr i~ the resistance ot the cellular membranes 
themselves to the upt1ke ot thP oxidants oL in the presence of 
reducing agents in the cell or, sim~ly, less sensitive enzyme 
svstems. It was found that intact seedlings in the qas stream are 
not ~ore sensitive than spc•ions floating in water during gas 
exao~ure. The lack of illumination during exposure may also be a 
f~ctor, since even sensitive petunia plants exposed in the dark to 
O.~ opm oxidant derived frcm an irradiated mixture were not 
ct.1rnaged. #~ 

0649<.J 

L. Ordin and B. Propst 

FfF~CT Of AtR-BORNF OXIDANTS O'l BIOLOGICAL ACTIVITY OF 
I'lD01!':4C'.':TIC ACID. Botan. Gaz. 1L3 (3), 170-5 (Mar. 1962). 

Tais investigation concerns the ettects ot some of the knowr. 
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atmospheric pollutants, namely ozone, peroxyacetyl nitrate (PAN), 
and ultraviolet-irradiated mixtures of olefin and N02 on 
indolacetic acid in vitro. It is apparent from the results that 
air-borne oxidants such as PAN and ozone can inactivate IAA in 
vitro. Whether such a mechanism of inactivation is of importance 
in the living plant cannot be answered tully at present. Ascorbic 
acid prevented the inactivation of IAA by chemically reducing 
the oxidant level in the solutions. The residual ascorbate, or 
its decomposition products, in the growth solutions exerted a 
slight subsequent inhibitory action on coleoptile growth. This 
observation does not agree with the results of other investigators. 
Since the concentration of ascorbate was much higher in the 
present experiments than that used by other investigators, it is 
possible that the growth-stimulating range was exceeded in the 
present investigation. The failure of IAA activity to recover 
despite low residual amounts of PAN or ozone in solution and, 
more particularly, despite the addition of ascorbate to khe 
previously treated solutions indicates that the inactivation is 
not similar to that caused by H202 or peroxides. In the 
peroxide-induced inactivation, there is an apparent interference 
with the bioassay rather than an irreversible change. In the case 
of inactivation by ozone or PAN the change is irreversible as 
shown by the changes in ultraviolet spectra. some light on this 
irreversible inactivation is shed oy the ultraviolet spectra. 
They show that the change in IAA caused by ozone and PAN is 
probably a ring alteration.## 

Hansbrough, J. R. 

AIR QUALITY ANry FOFESTRY. In: Agriculture and the Quality of 
Our Environment. Brady, N. c. (ed.), Norwood, Mass., Plimp
ton Press, AAAS-Pub-85, p.45-'>5, 1'!67. 25 refs. (Presented at 
Meeting, American Association for the Advancement of Science, 
Science, Wash1.ngton, D. c., IZDEC. 1':l66.) 

A review which cites examples of injury to forests by specific air 
pollutants. The source and the nature ot the pollutants are 
discussed. Also, the contribution of trees in combating the air 
the 133rd. Meeting, American Association for the Advancement of 
pollution problem is speculated on. As technology changes, trees 
wherever they grow and for whatever pu•pose are increasingly 
subjected to toxic substances in the atfilosphere. There is a 
considerable body of knowledge already available but it is dwarfed 
by the magnitude of what is not yet kno~n. More information on the 
nature and source ot air pollutants and their present and expected 
impact on our torest and shade tree resource is necessary. 

10206 

10206T 
Haut, H. Van and H. Stratmann 

EXPERIMENTAL INVESTIGATION OF THE EFFECT OF NITROGEN DIOXIDE ON 
PLANTS. Transaction ot the Land Institute of Pollution 
Control and Soil Conservation of the Land of North 
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Rhine-Westphalia, Essen. ((Schrittenreihe der Landesanstalt 
fur Immissions- und Bodennutzungsschutz des Landes 
Nordrhein-Westfalen, Essen.)) Translated trom German. No. 
7:50-70, 1968. ((25)) refs. 

The eftect of N02 on plants was studied. Because NO is 
always present wherever there is N02, NO was also introduced 
into the exposure chambers containing test plants. Included in 
the tests were various dicotvledons, monocotyledons, conifers, and 
deciduous plants. symptoms oi damage included necrosis, chlorosis, 
striping, and spotting. The toxic tolerances of many plants 
are listed, along with specific damage symptoms for each. Effects 
ot stage of growth and soil conditions are considered. The 
concentrations of N02 which were damaging are compared to the 
toxic concentrations ot S02 which have been thoroughly 
studied in the past.#~ 

12042 

Heggest'ld, H. E. 

DISFASES OF CROPS AND ORNAMENTAL PLANTS INCITED BY AIR 
POLLUTANTS. Phvtopathology, Sfl: 10tl9-1097, Aug. 1968. 80 ref. 

Air pollution injury to crop and ornamental plants is increasing 
in the U.S.A. Estimates of annual losses to agriculture from 
air pollutants, which ranged from $150 to $500 million during the 
decade 19':>1-1960, are now $500 million. Although most of the loss 
is due to growth suppression or chronic injury, it is the acute 
injury that suggests the nature of the air pollutant and reveals 
the distribution of the problem. Each pollutant tends to produce 
its own pattern of injury, leaving graphic records of air pollution 
episodes. Photochemical oxidants, ethylene, sulfur dioxide, 
fluoride, and other pollutants produce marked reactions in various 
types of plants. The recent developments and current research 
trends in the assessment of these reactions are reviewed.## 

1204':> 

Johnson, H. 

THE HIGH COST OF FOUL AIR. 
April 1968. 

The Progressive Farmer, 4 pp., 

The President's Science Advisory Committee reported in 1965 
that air pollution damage to plants had been observed in 27 states, 
the District of Columbia, Canada, and Mexico. Total damage 
each year to crops in the United States is estimated at $500 
million. Weather fleck damage to tobacco, which is caused by 
ozone, h~s caused substantial crop loss in all producing states. 
Sulfur dioxide, fluorine, ethylene, and photochemical smog are 
Known to be harmful to plants. A research program to solve 
unanswered questions, and a program to enforce the cleaning up of 
pollution sources is urgently needed.## 
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Daines, Robert H., Fileen Erennan, and Ida Leone 

AIR DQLLCTANTS AND PLANT ~ESPONSE. J. Forestry, 65 (6) : 381-384, 
June 1<J&J. 15 refs. 

The effects of a number of acid gases and photochemically
produced pollutants on plants are described. A great variation 
in susceptibility to damagE by such gases as fluorides and 502 
exist both amonq plant species and within a single species. 
Injury tram these gases cccurs Frimarily to younger leaves, 
with little er no damage shown by old leaves. symptoms usually 
cansist ct marginal and tip necrosis with accompanying 
discoloration of the attected areas. Limited studies with 
chlorine suqqest that it is less phytotoxic than hydrofluoric 
acid, requiring about U.1 ppm to injure the more sensitive 
plants. Among the p~otochemically-proauced pollutants, 
ozone has been known for many years to be toxic to a wide variety 
ot plant sDecies: ozone toxicity symptoms appear as flecks, 
stipple, streaks, spots, and tip necrosis. Injury appears on 
mature leaves, with the oldest leaves of young plants and 
middle-a1ed leaves of cld plants bei.ng most susceptible. 
Peroxyacetylnitrate (PAN) and its analogues are highly phytotoxic, 
producing symptoms called 'silver leaf' and 'leat banding• in 
Calitornia, the northeastern U. s., ana other urbanized areas. 
Like 0zone, these compounds are believed to cause severe annual 
economic losses in crop damage. Investigations of damage caused 
by other photochemical pollutants, namely ozonated hydrocarbons, 
bisulfite reaction products, and nitrogen dioxide, are briefly 
summarized, and the major sources of all the pollutants 
discussed are noted. 
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EFFECTS-MATERIALS 

00115 

R. L. Ajax, c. J. Conlee, and J. B. Upham 

THE EFFECTS OF AIR POLLUTION ON DYED FABRICS. J. Air 
Poll .. ~_ion Control Assoc. 17, (4) 220-4, April 1967. 

This report details results from the first 6 months of a 2-year 
study begun in February 1965 by The American Association ct 
Textile Chemists and Colorists and the Public Health Service 
to evaluate the eftects of air pollution upon dyed fabrics. 
Groups ot 69 dye-fabric combinations representing widely used 
dyes have been exposed in liqht-free cabinets to ambient 
environments at urban and rural sites at Chicago, Washington, 
o.c., Tacoma, and Los Angeles, and at urban sites at 
Cincinnati, Phoenix, and Sarasota. Results from consecutive 
J-month seasonal exposures and controlled-environment exposures 
utilizing irradiated and nonirradiated automobile exhaust for 
short duration show an extreme fading on one quarter of the 
dyed-fabrics, a higher fading at urbau compared with rural sites on 
susceptible fabrics, and a marked ~ffect upon the dyed fabrics by 
the photochemical by-products of automobile exhaust. (Author 
abstract)## 

00695 

R. v. Chiarenzelli and E. L. Jota 

TBE EFFECTS OP AIR POLLUTION ON ELECTRICAL CONTACT MATERIALS~ A 
FIELD STUDY. J. Air Pollution Control Assoc. 16, (3) 123-7, 
Mar. 1966. (Presented at the 58th Annual Meeting, Air 
Pollution Control Association, Toronto, Canada, June 
20-24, 1965.) 

A long-term field and laboratory program designed to determine and 
understand the effects of air pollutants on electric contact 
materials and their performance has reached the one-year mark. 
An extensive variety ot precious and nonnoble metals and alloys 
has been exposed for periods ranging up to one year (August 1963 
to August 1964) at 6 field environments. These environments 
were selected to provide a wide range ot air pollutants in typical 
data processing or process control situations and comprise such 
diverse locations as an air-conditioned data processing room in 
New York City, an east coast oil refinery, an east coast 
chemical plant, a business location in Los Angeles, a paper mill 
in the south, and a heavy manufacturing plant in Buffalo. The 
program undertakes to correlate material de~raduation as a 
function of time and environment. Humidity, temperature, and 
sulfur dioxide are measured on a continual basis, and point-in-time
measurements of dust, "IF', aldehydes, oxidants (ozone), N02, 
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502, H25, N~J, and Cl ar<> made on a guarterly basis. 
~aterials are returned periodically and evaluated in the 
laboratory by contact resistance rrobing, electrolytic reduction, 
and standard metalloqraphic technigues. The results of the 
program to date are presented, and preliminary correlations are 
drawn. The program is evaluated from the vantage point of the 
one vear mark. Deficiencies and asFects ot special utility are 
described. (Author abstract) 0 

UlYl:U 

A. P. 
S. F. 

Altshull<>r, 
Sleva 

A. F. Wartburg, l. B. Cohen, and 

ST06AG~ OF VAPO~S AND GASES IN ~LASTlC BAGS. 
Water Pollution 6, 75-81, 1Y62. 

Intern. J. Air 

Plastic hags ot "Scotchpak" are satisfactory over 24 hr periods 
tor storing synthetic and atmospheric samples of aliphatic 
hvdrocar~ons and acrolein, but not for storing formaldehyde, ozone, 
nitroqen dioxide. •Plastic hags of "Mylar" are satisfactory for 
storing synthetic mixtures containing formaldehyde over 24 hr 
periods and ozone, nitrogen dioxide, and sulfur dioxide for at 
least several hour periods. Formaldehyde in at~ospheric gases can 
be stored tor several hours. New bags ot these materials should 
be conditioned :or several hours using the gases of vapors of 
interest dt the same or somewhat higher concentrations than are to 
be used in the inve~tigations to follow. Bags which are so 
treated should serve as convenient storage containers for the 
gases studied, as well as many other chemical species over 
periods ot many hours. However, very appreciable losses of many 
ot these gases may occur when nresent as part ot combustion gas 
mixtures collected in such plastic containers. (Author 
abstract)~# 

U2U bU 

Z. 'Ira vnicek. 

EFFECTS OF AIR POLLUTION ON TEXTlLES, ESPECIALLY SYNT~ETIC 

FIRRES. Proc. (Part I) Intern. Cledn Air Cong., London, 
1Y66. (Paper VII/4). pp. 224-6. 

The Czechoslovak Knittina Industries Research Institute•s 
laboratory tor atmospheric defectochemistry of fibres has 
investigated the deterioration ot fibres due to atmospheric 
pollutants. Fy analyzinq witnesses' reports, by inspecting 
textiles damaged in the open and, above all, by operating special 
simulation apparatuses it has been established that apart from hot 
particles textiles, especiallv those of some synthetic fibres, can 
be destroyed by sulphur dioxide, especially it the latter is 
absorbed to solid carrier aerosols, by nitrogen oxides, by sorne 
substances contained in automotive exhaust gases, by various 
acid fumes, by strong oxidizers and by solvent vapours. Exhaust 
gases cress-link the fibre-forming polymers while, at the saITTe 
ti~e, deqracing them. Liqht stabilizers in fibres also act as 
preventers ot damage by exhaust fumes, to a certain degree. 
Dyestuffs can be efticient in a sjmilar way. Automotive exhaust 
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gases are sometimes more destructive if present in great 
dilutions in air irradiated by sunlight. In this case, a 
formation ot strong oxidizers from residual olefins and nitrogen 
oxides is suspected. (Author abstract)## 

o:a10 

c. H. Giles 

THE FA DING OF COLOURING MATTERS. J. Appl. Chem. (London) 1 5, 
541-50, Dec. 1965. (Presented at the Second International 
conterence, International Inst. for Conservation (I.C.C.), 
Deltt, Netherlands, July 7, 1964.) 

This paper describes most ot the influences which affect the 
permanence of colouring matters, yet in making pr.actical 
suggestions for prolonging the life of museum specimens little 
can be added to the recommendations made by Russell ~ Abney 77 
years ago. It the specimens are coloured with organic 
colouring matters, store them in a dry, clean, acid-free and 
oxygen-free atmosphere, and allow them to be illuminated in the 
weakest acceptable light, without ultraviolet radiation, for the 
shortest practicable time. (Author conclusion)## 

02380 

J. B. Upham. 

MATERIALS DETERIORATION AND AIR POLLUTION (PRESENT STATUS OF THE 
PUBLIC HEALTH SFRVICE'S PROGRAM). J. Air Pollution 
Control Assoc. 15, (6) 265, June 1965. (Presented at the 57th 
Annual Meeting, Air Pollution Control Association, Pouston, 
Tex., June 21-25, 1964, Paper No. 64-31.) 

Four separate studies dealing primarily with atmospheric corrosion 
are oresently in orogress and constitute the first phase of an 
over-all ~Logram to assess materials deterioration due to air 
pollution. The objectives of these studies and the methodology 
used are described, and limited preliminary data are reported. 
From the findings of these and subsequent studies we hope to 
determine the role of air pollution in the deterioration of many 
materials. (Author summary)## 

0:1941 

V. s. Salvin 

EFFECT OF AIR POLLUTANTS ON DYED FABRICS. J. Air 
Pollution Control Assoc. 13, (9) 416-22, Sept. 1963. 
(Presented at the 56th Annual Meeting, Air Pollution Control 
Association, Detroit, Mich., June 9-13, 1963, Paper No. 
63-84.) 

The tading of dyes through chemical reaction with atmospheric 
contaminants has been responsible for complaints from air pollution 
areas. Oxides of nitroqen and ozone are contaminants which have 
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beeen establishe1 as rPactants. Sulfur dioxide is the source of 
a~sorbed acid which can accelerate the reactions. The tading of 
dyes by ozone takes place in air pollution and in rural areas. 
The contribution of air pollution to inc::eased ozone and 
oxidant concertrations is demonstrated in service exposure fadings. 
Sunlight iastness results are shown to reguire consideration of 
simultaneous chanqe due to atmospheric contaminants. Exposure 
to irradiated auto exhaust qases under controlled conditions gives 
tadinq results which are equivalent to service exposures in Los 
Angsles.~# 

U l2 Y4 

'T. I!. Steadinc. 

A S1UDY a~ TEE f??ECTS OF AI~ POLLUTANTS ON COMPUTERS. 
Pollution Control Assoc. 15, (3) '!9-101, Mar. 1965. 
(Presented at the Sixth Conterence on ~ethods in Air 
Pollution Studies, C~lifornia Dept. of Public Health, 
~erkeley, Calif., Jan. 6-7, 1'!64. 

J. Air 

The project at the IBM San J0s? Product Testing Laboratory 
is directed at determininq the mechanisms of failure caused by the 
air pollutants and to evaluate the design changes (either material, 
con:'.'iquration, or isolai:ion} to eliminate the problem. The first 
step taKen has been the char>cterization of the indoor office 
environment where computers are used or could be used. Indoor 
loadings ot up to 1,000 microqra~s per cubic meter are not unusual 
an~ many ottices would have periods ot significant duration at 500 
microgra~s per cubic meter and higher. Indoor dust levels showed 
no direct relationship to outdoor dust levels. Air conditioned 
areas, which many thought gave a cleaner indoor environwent, 
showed the same level as non-air conditioned o~fices except where 
special air tillering equipment was installeo. Traffic through 
the office area is probably one 0£ the prime factors. In the two
week studies in two locations, we round the daily patterns were 
found to be repeatable and higher in maximum to minimum levels. 
Variati~ns ot 10:1 occur and are considered norm>l. The dust 
test chamber, the test dusts, the ioarticle countio>r, the gaseous 
environ~io>nt simulation chamber, and the instrumentation are 
descr:ired.## 

U41J.U 

Puhlic Health Service, Cincinnati, 
tor ~ir Pollution Control. 1Y67. 

Ohio, National Center 
66 pp. 

FFfECT N~TWOFK - TABIJLA?ION OF DATA 1966. 

Jn order to enable cooperating agencies to make use of the data in 
their local programs without any unduE delay, this annual summary 
tram the Interstate Air Pollution Eftects Surveillance 
Network ~or the period January j to December L8, 1966 is 
presented in an intorrnal manner. Raw data on zinc deterioration, 
steel corrosion, cotton tabric deteridration, silver tarnishing, 
lead peroxide candles, dusttall, nylon deterioration, sticky paper 
particles, and rubber cracking are tabulated. No interpretation 
at the data was made.•# 
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0861:.! 

Bacskai, Gyula 

AI~ POLL~TION BY THE CHEMICAL INDUSTRY AND ITS EFFECT ON THE 
CORPOSION OF CONSTRUCTION MATERIAL. ( (Vegyipari atmoszfera 
szennyezodese es hatasa a szerkezeti anyagok korroziojara.)) Text 
in Hungarian. Magy. Kem. Lapja (Budapest), 22 (10) :534-539, 1967. 
7 refs. 

Concentrations ot air pollutants,such as chlorine,phenol, 
ammonia, soi, and N02, in different Hungarian chemical plants are 
given and the effect of these pollutants on corrosion of 
construction materials, particularly iron and zinc is discussed. 
Corrosion is increased by the gaseous and solid contaminants of the 
atmosphere. Deeper insight into atmospheric corrosion mechanisms 
is r:equired to provide efficient protection. 

149 2b 

Kobayashi, Y., 'l'. Matsuzawa, G. Uwamir;o, M. Saigo, T. Kuwajima, 
and s. Nishimura 

STUDTES ON THE BEHAVIOR OF AIR POLLUTANTS IN OUTDOOR AND INDOOR. 
(Gaiki oyobi shitsunai ni okeru taikiosen 
kansuru chosakenkyu). Text in Japanese. 
Air-J. Japan Air Cleanin<J Assoc., Tokyo), 
8 refs. 

bushittsu no kodo ni 
Kuki Seijo (Clean 
7(2):18-24, June 1969. 

It is assumed that the major reason tor telephone dialing 
trouble lies 1n air pollution. The purpose of this study was 
to check the intluence of air pollutants on the stationary 
machines in a telephone exchange office. Fitteen offices were 
examir;e~ for the dust density outside and inside, the amount 
ot dust accumulate~ on the floor and sulfur oxide, nitrogen 
oxide, and acidic gas concentrations. The outside dust density 
was as tollows: Osaka area, O.B-5 mg/cum; Tokyo area, 
U.1-1.2 mg/cu m, Yokohama area, 0.4-0.6 mg/cu m; and the others 
were U.03-0.4 mg/cu m. The dust density indoors had a maximum 
of 1.2 mg/cum in Osaka and a minimum of U.02 mg/cu m in 
Aizuwakamatsu. The ratio of the dust density of the indoor air 
to office air and to exchange room air was 0.3:1:0.1. Dust 
density varied directly with height from the ground; maximum 
concentration was recorded from the first to the third floor. 
Sulfurous acid erosion did not show a noticeable relatior; to 
dialing trouble, so it was thought that nitrogen oxides were 
responsible. 

1~079 

Fujikawa, Fukujiro, Kunio Hirai, Teruhisa Hirayama, Mitsuo Fujii, 
Jitsuzo Makita, Fusako Sugiyama, Kazumi Ichinomiya, Jiro Takimoto, 
Hiroshi Yamada, Hiroshi Kawaguchi, Masaki Sawatari, Yukichi 
Matsuyama, Junichi Ueda, Teiji, Hatsutori, Masaaki Kadoma, 
Katsuji Okasak, Hiroshi Nakamura, Yasuo Mantani, and Nobuo Takeda 

THE INFLUBNCES OF AIR POLLUTION ON SOME CULTURAL ASSETS. I. ON 
THE AIR-POLLUTIONAL MEASUREMENT B! THE FILTER PAPER .METHOC AND 
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T~E INFLUENCE OF AIR POLLUTION ON ~3TALLIC LUSTER. (Taikiosen 
niyoru bunkazai ni taisuru eikyo (dai 1 po) an ukariroshiho niyoru 
taikosennodo no sokutei to soreno kinzokukotaku nioyobosu eikyo 
nitsuite.) Text in L1apanese. EisPi KagaKu (J. Hyg. Chem.), 
15(6) :J77-rn7, Dec. 31, 1<J69. 

Concentrations of sulfur oxides and nitrogen dioxide in the 
atmosphere were measured by an alkaline filter-paper method in the 
summer and winter at 100 locations in Kyoto. The grounds of 
shrines and temples where important cultural properties were 
placed were included on the study. A significantly higher 
concentration ot sulfur oxides and nitrogen dioxide was observed 
in the winter than in the summer. The effect of the pollutants 
on t~e metallic luster of the cultural properties was also 
investigated. It was tound that the rate 0£ decrease in 
metallic luster was about 103 lower in winter than in summer. 
Although it was supposed that weather conditions were responsible 
tor the decrease in metallic luster, a correlation was found 
between the concentration of sulfur oxides and rate of necrease 
in luster. No correlation was found for nitrogen dioxide 
concentration and luster. (Author abstract modified) 

434 NITROGEN OXIDES BIBLIOGRAPHY 



EFFECTS-ECONOMIC 

0563ll 

ti. E. Kohn 

lllAP BURNING (AN ECONOMIC CASE STUDY). Sci. Citizen g, 
(ii) 71-5, Apr. 1967. 

The application of benefit/cost analysis to leaf burning in a St. 
Louis, 7issouri, suburb (Claytcn) is presented. It consists of 
defining five items: the benefits of avoiding pollution; the 
benefits of avoiding other leaf-bu~ning hazards; the possible 
sci citizen 
the eftects that leat-mulching will have on this control cost. 
The benefits are computed separately and then put together as are 
the costs. The result figured by dividing the aggreg'ate benefits 
by the aggregate costs indicate whether it is economically 
t~asible to replace leaf-burning with a municipal collection 
program. The study contirms the usefulness of benefit/cost 
analysis for air pollution control. In addition, the study 
indicates that municipal leaf collection can result in economic 
gains for both home owners and municipalities, and that leaves, 
like many other "waste" products, can be converted into a useful 
resource.#~ 
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AIR QUALITY MEASUREMENTS 

00005 

s. Hochheiser, S. 'ii. Horstman, and G. M. Tate, Jr. 

A PILOT STUDY OF AIR POLLUTION IN BIRMINGHAH, ALABAMA 
(WJDE-HGLE VI3w OF BIPMINGHAM FROM VULCANS STATUE). Public 
Health Service, Cincinnati, Ohio, Div. of Air Pollution. 
May 1Yn:2, &Sp. 

Air sawples were collected tor measurement of dustfall, 
suspended particulates, smoke shade, sulfur dioxide, nitrogen 
oxides, total oxidants, carbon monoxide and hydrogen sulfide. 
Air pollution data obtained during the summer phase of the study 
can be considered as representative. Mean values ot gaseous 
pollutants were: S02, 0.01 ppm; nitrogen oxides, 0.04 ppm; 
oxidants, ·o.03 ppm; CO, 1.8 ppm. Maximum levels measured 
were: S02, 0.18 ppm; nitrogen oxides, 0.14 ppm, oxidants, 0.14 
ppm; co, 12.5 !Jpm. Mean values tor particulate pollutants, 
measured during the fall study, were: dustfall, 
16 tons/sq.mi./mo.; smoke concentration, 1.5 cohs/1000 linear ft.; 
suspended particulates, 113 micrograms/cu.m. Maximum levels were: 
dustfall, 1:21 tons/sq.mi./mo.; smoke concentration, 6.2 cohs/1000 
linear ft.; sus~ended particulates, 27Y ~icrograms/cu.m. Mean 
values measured during the summer study were: dustfall, 49.3; 
smoke concentration, 0.6; suspended particulates 106. Maximum 
levels "Mere: dustfall 9'.>.6; smoke concentration, 3.0; suspended 
particulates, 206. Substantially higher levels of particulate and 
gaseous pollutants were recorded in the tall, indicating that 
emissions resulting from the combustion of tuels for industrial, 
commercial and domestic space heating contribute significantly to 
over-all air pollution during the heating season.## 

0001'/ 

AIR QUlLITY DATA. (ANNUAL REPORT FOB 1962) (NATIONAL AIR SAMPLING 
NETWORK). Public Health Service, Cincinnati, Ohio Div. 
of Air Pollution, 52p. 

This report contains summaries at air quality data for 
particulate and gaseous pollutants obtained from samples collected 
by stations at the National Air Sampling Network during 1962. 
Included also are data obtained by the analysis of selected 
particulate samples collected during the period 195P-1961. For 
the tirst time data tram State Air Sampling Network report. 
This is a logical step, as procedures are standard and data are 
comparable. ~he following state networks provided data for 
inclusion in this 1962 report: Maryland, Massachusetts, 
Montana, Texas, and Wash~ngton. (Author)f# 
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00041 

w. F. Ashe 

HEAL~H EFV~CTS OF ACUTE AI~ POLLUTION EFISODLS. 
llniv., Columbus, School of t'edicine. (Presented at 
Kational ContcrPnce on Air Pollution, Washiggtcn, 
Kov. 1Y~H.) rov. 1Y, 1°~H, Yp. 

Ohio State 
the 
D. C., 

A1r pollution can and has produced serious illness and even 
death. However, since all industrial cities, the world over, 
produce air pollution in tons per day all the time, and since there 
are only a handful ot authenticated episodes ot acute illness 
due to it, one must conclude that acute illness and/or death due 
to e1r collution is unusual. Tbe situation whict produces 
danoPro~s air pollution is a particular Kind 01 weather which is 
pred~ctablP. The oredicticn and rrevention ot air pollution 
episodes must be a~rroached with utmost caut~cn.•• 

001 lU 

!'. I. Larsen 

DETFR~IPI~~ SOURC3 REDUCTION NFEDED TO ~E3T AI? QUALITY 
STANl'APTJS. Froc. (Part I) Intern. Clean Air Cong., 
Londr-,n, 1966. (Parer III/8.)pp. Fi0-4. 

~ir poll~tant concentrations can t~ expressed as a fucction of 
location, averaging time, and freguency that a certain 
concentration is exceeded. Concen~ration data can DP used with 
air cuality stacdards to calculate the overall source reduction 
neect~ct to mEet a stanaard. The calculations can be refined to 
consider the ettects ot tuture crowth, rural background 
cor:cer1trations, secondary pollutants arising trom photochemical and 
other atmospheric interactions, and th~ contribution from each 
source or sourc<' type itt a city. (Author) #!I 

AUTOMOTIVE AIR ~OLLu~ro~ IV. (A PED08T OF THE S?CP~~AAY O? 
Ho,'ll.T'l, FDlJCA~TO•l, A1:D .:l:'L:Cl\'l'C TOT~": U.S. co:,:;?ESS PlJ'lSlJANT TO 
PUSLIC LAW HB-206 - T~F CLEA~ AIR hCT.) B~th Conaress 
(2:1d 3'.'ssion.) (Document No. 101.) ,July 2tl, 1'lf)1'. 15 pp. 

Emission standards in accordance with sect10L 202 ot the amended 
Clean Air Act have been establishea to limit the crankcase 
emic;."ions and +he c>xhaust hydrocarbons and car:bon r10noxide 
e~1ssions ot all passenger cars and light commer:cial vehicles with 
enq~nes larger: than ~O cubic inchPs total displaceLent, effective 
witli th<-? 1'Jbt' modc>ls. 0 r:oce'.lur:es ar:<e in th.c tcnal stage of 
ctevelo?~c>nt to enable manutacturers who so request to mate 
a~plccation tor ~ert1tication that their: vehicles or engines do 
contorm with the fedpr:al reoulaticr.::o as [IOVJdc>J tor in section 
lUh of the ClE~D ~ir Act. A Federal motor: vehicle comrliance 
labor:atory is beinq establisheft in Metr:opolitan Detroit for 
cont~rmation an1 surveillance testing and to prov1je assistance 
an1 qu11~nce to the vehicle manutacturer:s. Emission tests of 
14Gb-model c~rs eguippect with California-type exhaust emission 
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controls are heing conducted to determine the eftectiveness of the 
systems, and, to some extent, their maintenance history is being 
reviewed. It is anticipated that when the 1967 models are 
introduced in California the program will be expanded to include a 
nuoher ot these cars as well. Extensive reports of industry 
progress in dealing with the automotive air pollution problem are 
appearing in technical presentations before the Society of 
Automotive Engineers; 18 such presentations were made in January 
1966,. and 1 more are scheduled for June 1966. The Public 
F.ealtr Service is placing increased emphasis upon studies which. 
will lead to improved test procedures and which will form the basis 
tor possible revisions in emission standards for future 
application. (Author)~• 

00241 

R.H. Hurn D.F. Seizinger 

AIR POLLUTION INVENTORY - ENTER THE DlrS~L. Proc. Am. 
Petrol. Inst., 45(111):1:.0-132, May 1'::165. (Presented at the 
JOth Midyear Meetina, American Petroleum Inst. Div. of 
!letining, 'lontrP.al,' Canarla, May lC, 1'::16'.:-.) 

Exhaust gases from truck-tyfe diesel engines tested on a 
dynamometer stand were shown to involve hydrocarbons, oxides of 
nitrogen, and formaldehyde in siqnificant quantities. Without 
reference to sioilar modes ot operation, each class of pollutant 
was tound to be generated in the diesel combustion in 
concentrations comparable to concentrations found in automotive 
(qi\soline-powered) eguipment. Although some trends in the data 
were ohserved, the experimental frogram was not extensive enough 
to j~stity conclusions regarding effects of fuels, engine design, 
or mode ot engine operation. In comparing preEent tindings with 
previously published information, the authors have noted 
interpretations ot data that do not readily reflect the significant 
magnitudes ot diesel emissions. Both the real contribution of 
diesels to air pollutant loadina and the participation of these 
pollutants in the photoche~ical system s~ould be weighed more 
caretully. (Authors' abstract)~~ 

OU 2 51 

L. R. Reckner, w. E. Scott and II. F. Biller 

TH,, C0'1POSITI0~' AND ODOR OF DIESEL EXKA.US":. Proc. Am. 
PPtrol. Inst. 45(111):1JJ-147, May 1'!6C>. (Presented at the 
JUth Midyear ~eeting, American Petroleum Inst. Division of 
Retinin'J, r~ontreal, Canada, May 10, 1965.) 

5ampling and analysis techniques are described for determining 
light hydrocarbons, oxides of nitrogeL, formaldehyde, acrolein, 
total aldehydes, total particulate, and polycyclic aromatic 
hydrocar~ons in diesel exhaust. Using the techniques described, 
results are reported on the composition of exhaust from two diesel 
engines, a two- and a tour-cycle, under a variety ot operating 
conditions. Smoke ratinas using different techniques are also 
reported and compared to total particulate results. No 
correlation was found between smokemeter ratings and particulate 
loadings at other than black smoke conditions. Human panel 
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observa~ions ot exhaust odor are being made as part of a 
continuing p~oaram, but no panel data are reported. (Authors• 
abstr1ct) ~~ 

Oil 3i1 

R. I. r. 1 r ..;en, 
n lellC 'l 

c. ~1wmer, '). A. Lynn, K. G. 

~~;LY7IlG AIR POLLUTANT CONC~N~PATION AND DOSAGE 
Air nollution Control Assoc. 1'1, (2) tl~-YJ, Feb. 
(Presented at ~he 5Yth Annual Meeting ot the Air 
Control Associ1tion, san ~rancisco, Calif., June 
1 '-! r, b , n a ;1 er No • fi h - Y J • ) 

DATA. J. 
196 7. 
Pollution 
20-24, 

Continuous air pollut"nt concentration data have been 
analyzed tor carbon monoxide, hydrocarbons, nitric oxide, 
nitrogen ctioxiie, nitrogen oxides, oxidant, and sulfur 
San ~rancisco, and Washinuton for years 1962 throuah 1964. 
ronc0 ntratin~s are approximately lognormally distributed 
tor all oollutants in all cities for ail averaging times. 
~ax1rum ~oncentration is inversely proportional to averaqing 
t1~~ •o an Pxronent. Air pollutant dosage (concentration 
times tiwe) above various threshold concentrations has been 
com~utei tor all ot the pollutants in all of the cities for 
yg•r 1Y<,a. Eauat1ons have been developed rcom these an1lyses 
to rred1ct thP trequ 0 ncy ot occurrence or air poll~tant 

dcse~c3 ot various intensities as a tunction ot the geometric 
~ean ~ni stanr1"rd geometric deviation. An exam~le is shown 
+or orPJ1ct1~q toe nu~b0r ot occurrences o: sulfur dioxide 
r1oc;ai..,s that rrioht r:aus<' acute plant damage. (Author) 1111 

r~ilLPr and G. r. Holzworth 

A~ A~MOSDHE?IC JIP~u~:1, ~~nr1 ~OF ~E~FOPOLITAN AFEAS. 
~r:-;?t)ri:1t. J .. 11-L 0 ollution Contr-ol .~.:>soc. 17, (1) 46-'){l, 

,
1 ,rn. 1Yhl. (:'reser.t·'r1 at the ':>Yth ~.nnual i'Ceer.ing, ~.ir 

Poll'1':1on Cor.trol A·";o,:1atior1, Sa.n Francisco, Calif., June 
l'l-)4, lYl','1, PctrPr No. f,"-30.) 

An urhan d1ttus1on ~ortnl, which does not require t~e use ot an 
electronic computer, is oresented. The main sirplifyinq 
"ssu:i)[,tic1n.~ au' tb,oL: (1) continuous polluto.nt so1irces are 
un1!orrnly 1i:i.stL18utPri ovPr thP ·1rl1an dLt'a, L..Jhich may be 
t:-r::ir:i+:~,:i 2;; a s~c1es or anitocm cro.sswi~1d lir.e sources, and (2) 
vertical ~itfusion occurs until the ettluent ~rom each line source 
r•'3ChPs the top ot th•' ~,ix1nc; layer, cater which thP eftluent is 
J"~tormlv jistributei through the mixinq laye~. ~tter the 
annrooriatP ve~tical dittusio~ coetr1c~ent is specified, the 
calculat'd conc~~tration is a f~nction ot the source strength, the 
linE·3r -:ii~<'llsion ot th 0 rrE·•rcfolis alor!g tnc wind '1irection, the 
n,ix1nq ,Jc•2th, ond the wind sneed. Th,., calculated concentration is 
ir1tP~~1r.3t~d e1tt1Pr as a representative ~ax1mum co11centc8tion or, 
t:~rc 1 119h inti=iqr.1t10r_, as th€ averag~ conc12ntcdt1on over the 
~Ptropol1tan ~rea. When a representativ0 pollutant concentration 
i3 known, th0 mod 0 l m~y he use~ to determine the apparent "uniform" 
source s•r 0'ncth. The morfel is bei.iJ con:oiJered a:; a basis for a 
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guantitativP national air pollution torecasting service. 
(Author)#'* 

00':>2fi 

Mi1cleton, J. T. 

CO,TPOL OP FNVI~ON~RNT - vcnNOM!C AND TECH~C~OGICAL PROSPECTS. 
Pu~print. In: :C:nviron. !mprovemer.t: Air, •ater, Soil, 
pp. ':d-71, Oct. 1Yfi&. (Presented at the Dept. of Agriculture 
on or about '1ay 24, 19bb) 

Man's exploitation ot land, water, and air has caused serious 
pollution ot his environment, not only affecting man but other 
living organisms, guality ot the land, water, and air resources. 
Not only must large sums of money be spent to rPstore the 
guality of man's environment, but it must be done quickly. The 
quality ot air is determinej by the uses made of air and by the 
pollutants injected into it by man. While some air contamination 
results from pesticides and chemical manutacturing the greatest 
degradation results from the use of air to support combustion. 
Princinal pollutants trom combustion tor the development of 
energy and the propulsion ot motor vehicl~s, and the manufacture of 
gooas are liguid and solid particles, oxides of S and N, organic 
vaoors, C02 and CO. The pollutant released in 
lac~est quantities throughout the nation is 502, amounting to 
2J,JOO,OOO tons a year. The quality ot air within a given air 
sh 0 d depends upon the nature of pollutants, the quality of the air 
suoply and the geographical and meteorological factors affecting 
t~e movement 2~d dispersal ot contaminants. One result of 
multiple pollution sources is the combinarion of N oxides and 
organic vapors in the presence of sunlight, resulting in 
rhotochemical air pollution i.e. ozone, peroxyacetyl nitrate 
("AN), aldehydes, and orqanic acids. The resulting pollution 
ettects are met3l corrosion, building and fabric deterioration, 
cr~cking of rubbec, visibility reduction, forest and agriculture 
damages, livestock inJury health problems, and the spoiling of air 
environment. The rPcognized importance of these effects, the 
recognition ot air pollution as a social problem, and the 
enactment ot legislation to control air quality has occu~red at 
both state and national levels.I# 

P. E. Hatchard 

POqTLAND'S NEW AIR 0UALTTY CCNT30L PROGRAM. Preprint. 
(Presented at the Second Annual Meeting, Pacific Northwest 
Internation~l Section, Air Pollution Control Association, 
Pnrtland, Or"!g., Nov. -i-b, 1Yb4.) 

Attec ten years ot d 0 velopmental steps, the city of Portland 
is moving forward rapidly to impleillent the new Air Quality 
Control Code. The new registration program will produce a large 
quantity ot detaild informat1on regarding community sources. The 
ten dollar fee is helping to finance the initial program costs. 
The relatively large numbers ot complaints received are being 
investigated and where violations are tound, corrective action is 
tocthco~ing. Many long-standing smoke and other particulate 
source problems are being controlled. In the future, increased 
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emohasis will be placed upon the control ot local geoqraphical 
ar~as within the City. This aoproach

0

will be balanced with a 
planned community-wide control ot similar industrial, commercial 
and public sources. Additional public informational activities 
are needed to develop support for the necessary changes to improve 
oortlan.i • s air quality conditions. (Author's summary) Jijj 

l)fJ'd4 

c. B. Pobinson, F. L. f'leadows, and J. J. Henderson 

Al? POLLUTION PATTERNS I, TH~ GREATSB BIBMINGH~~ AREA. 
oceprint. l<Jb'i. 

In 1q62, the A~abama 0 esp1ratory Disease and Air Pollution 
Study was initiated to determine the prevale~ce or various 
pulmonary disorders and to relate these tindings with air quality 
data. T~is paper ~escribes part o~ the aerometric Pffort begun in 
Dncemhar 1gbl in the Greater Rir~ingham Area. Samples for 
analysis ot suspended particulate, dusttall, sulfation, and 24-hour 
gases (nitroqen dioxide, sulfur dioxiue, a.nd aldehydes) were 
collected routinely trow 21 stations located pri~arily in 
residential areas. The samplinq network, analytical methods, and 
statistical procedures used are discussed. Air quality results 
aro presented with emphasis on spatial and temporal variations. 
(~11thors• abstract)## 

()1)7 J'J 

c.::. '3immior !'.I. LarsPn 

CALClJLATIN(; n~ ('U,HTTY AliD I':S cnNT?OL. 
Control Assoc., 1':> (12) :'ob':i-':i'IL', ;Jee. lYb'.:>. 
'JYth A~nual Meeting, Air Polluticn control 
Toronto, Canada, June 20-24, 1 Yb'o.) 

J. Air Pollution 
(Presented at the 

Association, 

Air uuality is shown as a tunction or averasina times ot five 
minutes to one year tor carbon ~onoxide, hydroc>rbons, nitric 
oxid0, nitrogen d]_oxidP, Hitrogen oxides, oxidant, and sulfur 
dioxJ...de in Ch1caqo, Cincinn-3.tl, Los ll,11ge1es, New Orleans, 
Phi ladelph1a, San Francisco, ci.nd Washinr;to;i, D. c. 
Conce11+:r;otions ar·~ approYimat ely lognorr.aLLy Jistrirut.ed for all 
pollutants in all cities tor all averaging t1m0s. Maximum 
concentration is inversPly proport1onal to averagina time to an 
expoHent. The exponent is a tunction ot the standard geometric 
d 0 v1ation. Gener~l air quality and coHtrol par~metnrs are derived 
a!ld st,own tor or.e ex'lmple, nitrooen oxides i11 Washington, D. c. 
T~~sP v~!ues are compacnd t0 one dir quality standard. (Authors' 
cbstract) ~# 

AN A:~OSD~EPIC SURVEY OF CHILLIWAC~, ~~ITiSE COLUMBIA. 
Prep·int. 1 YbJ. 

A on0-year study ot the ~ir pollution level ot thP City of 
Chilliwack has teen co~pleted. Methods e~ployed and data 
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collected tor 1ustfall, sulfation rates, soiling index, 
hydrogen sulfide, oxidants and total hydrocarbons are 
presented. Difficulties experienced in the determination of 
very low oxidant levels are discussed. The results obtained 
indicate that the City is particularly free of air pollutants 
and thus will serve as a suitable base tor comparative 
studies on the relationship between air pollution and other 
tactors in the prevalence of certain chronic respiratory diseases. 
(Author abstract)## 

00847 

J.D. Williams N.G. Edmisten 

AN AIR RESOURCE MANAGEMENT PLAN FOR THE NASHVILLE METROPOLITAN 
AREA. Public Health Service, Cincinnati, Ohio, Div. of 
Air Pollution. Sept. 1'165. 160 pp. 

GPO: 822-811-8, HEW: YYY AP - 18 

This report is based on the numerous technical and scientific 
papers resulting from a major study of air pollution and effects 
made in Nashville, Tennessee, by the Public Health Service, 
Vanderbilt University, and state and local agencies during 
1Y~8-~Y. These papers have been supplemented by field 
investigations to complete the background information needed for 
preparation of an air resource management program plan. The 
report summarizes a number of the technical and scientific papers 
and uses all of them to develop new concepts as well as unify nev 
and old approaches to air pollution control in preparation 
ot the air resource management program plan. Air quality 
goals and the means to reach those goals are suggested. 
Supporting data are provided and methodology adapted for relating 
air quality goals to control ot emissions. Methods for predicting 
air pollutant levels by use ot mathematical models are presented. 
Public opinion survey results and their implications for the air 
resource mar.agement program are given. The report has specific 
use for development of an air resource management program in 
Nashville and general use tor program development and reference 
in many other places. (Author abstract)## 

01010 

A ~EPORT TO ~HE LEGISLATU~E ON AIR POLLUTION IN COLORADO. 
Colorado State Dept. of Public Health, Denver. Feb. 5, 
1%4. 66 pp. 

A series ot studies by the State Department of Public Health, 
local health departments and other interested agencies and 
groups led to the present Colorado Air Pollution Law calling 
tor the State Department of Public Health to study the air 
pollution problem and to recommend affibient air standards and 
control measures. Colorado is experiencing a rapid growth of 
Population, urbanization and sources of air pollution, and 
meteorological and topographical features over much of the State 
are conducive to the development of serious air pollution 
conditions. ~ith the assistance of the Colorado Air Pollution 
Advisory Committee, ·the state Dept. of Public Health has 
recommended standards for ambient air quality in the State. Air 
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quality monitoring programs in six of Colorado's largest cities 
were conducted and much information about the extent and nature 
ot tte air pollution problem was obtained. Three monitored 
a re as (l)en ver Metropolitan Area, Bo uld<i!r and Pueblo) 
detinitely do not meet the ambient air quality standards 
established an1 one (Grand Junction) might not meet the 
standards. The geographical air pollution basins of the areas 
that do not meet the standards have been outlined, with the 
exception ot Boulder. The geographicdl boundaries for Boulder 
will he determined at an early date. Measures for the abatement 
ot air pollution within the State have been recommended and are 
listed. (Aut~or snmmary)I# 

010bb 

l'.T. Larsen 

D~IT!D s~ATFS AIR QUALITY. Arch. Environ. Health Vol 
8: ·i2':>-JJJ, Feb. 1964. (Presented at i:he Lead Symposium held 
at r~ttering Lab. in the Dept. of Preventive Medicine and 
In1ustri~l ~ealth, Coll. of Medicine, Cincinnati Univ., 
fPb. 2':>-27, 1963.) 

Particnl1te pollutan~ parameters are given tor 20 particles 
measured in United States urban air. Gaseous pollutant 
oarameters are a1ven for sulfur dioxide concentrations 
~e~sured in C~icagc, Cincinnati, Los Angeles, Nashville, 
Nrw Orleans, Philadelphia, S3n Francisco, and Washington. 
Data tor c~rbon monoxide and nitrogen oxide concentrations in 
som~ ot these cities ~re also presented. Pollutant concentration 
is relate1 to city size and distance trom city center. Sulfate 
narticulate concentration is related to sultur 1ioxide 
concent~~tion. Pollutant concentrations ar2 discussed in terms 
o! relative ettects and absolute units. Means are presently 
available o~ arP h21ng developed to control the emission of all 
the~0 pollutani:s except the nitroqen oxides, which come froc all 
combustion sources. There 1s no known easy method for controlling 
n~troQen combustion sources. There is no Known easy method for 
controllina .nitrogen oxirtes. In the decades ahead, the ultimate 
sol11t.1on to pollution trom the nitrogen oxides as well as the ohter 
poll11trats may be the use o~ much less higt-temperai:ure 
comhust1on, in ho~es, vehicles, and industry. ~uel cells and 
atomic tission or tusion ~iqht then Fower the nation 
electri~ally. (Author Summary)#~ 

01<!'10 

M. l<atz 

OUALITV STAFDARDS FOR AIR AND WA~ER. Occupational Health Rev. 
(Ottawa) 1/(1) :3-8, 1965. (Presented at the Occupational 
Health and Satety Conterence, Canadian Congress of Labour, 
North Pay, Ontario, Nov. 1 b, 1964). 

Author reiterates air quality standards and threshold limit values 
tor gases and vapors (ppm) in the USSR and USA: ambient air 
quality stanctHrds and workroom air threshold limit values for some 
gases (carbon monoxide, chlorine, hydroge~ chloride, ethylene, 
ozone, oxid·~s of nitcogen and sulfur dioxide); air aualitv 
standards ana threshold limit values tor solids or iiquid;; and 
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comparative ambient air quality standards for particulate matter. 
Data are given for California, Oregon, USSR, Czechoslovakia 
and West Germany.## 

01427 

J. P. Lodge, Jr. and J. B. Pate 

ATMOSPHERIC GASES AND PARTICULES IN PANAMA. Science, Vol. 
153:408-410, July 22, 1966. 

The concentrations of trace gases in tropical air from samples 
taken on the Isthmus of Panama are compared with those reported 
by others. The role of a tropical land mass as a sink or source 
ot atmospheric components is discussed. (Author abstract)## 

01594 

AIR POLLUTION MEASUREMENTS OF THE NATIONAL AIR SAMPLING 
NETWORK - ANALYSES OF SUPENDED PAPTICULATES 1963. Public 
Eealth Service, Cincinnati, Ohio, Div. of Air Pollution. 
1965. 90 pp. 

In 1963 the National Air Sampling Neteork encompassed some 
200 stations. This report presents the results of analyses 
performed on samples collected at these stations in 1963 and 
also results of analyses performed in 1963 on some samples 
collected in previous years. These results are tabulated 
in the Summary Table. Most pollutant levels are reported 
as geometric [,e1ns (designated hereafter as •neans') for 
reasons discussed in Appendix A. Where it is not feasible 
to calcul~te the geometric parameters, arithmetic means are used. 
(Author summary modified)## 

01770 

F. A. Bell, Jr. 

SHORT-TE"M AIP POLLUTION STUDIES. Civil Eng. N. Y. 33, 
IHl-51, Feb. 1963. 

Air pollution studies designed to measure the concentration of 
oxidants, carbon monoxide, sulfur dioxide, nitric oxide and 
nit£ogen dioxide.in the cities ot Washington, D.C., Lynchburg, 
Virginia, Tucson, Arizona, Phoenix, Arizona and Fresno, 
California are discussed. The area survevs are conducted over a 
shor~ term time ~eriod and author elucidates the advantages and 
disadvantages of this approach.## 

017YO 

A.N. Heller D.F. Kalters 

IMPACT OF CHANGING PATTFRNS OF ENERGY USE ON COMMUNITY AIR 
QUALITY. J. Air Follution Control Assoc. 15, (9) 423-8, 
Sept. 1965 
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The air quality of an urban area depends to a great extent upon 
the quantity and type of tuel consume~. Thus, a marked change 
in energy dewand from 1960 to 2000 A.D. will affect the air 
quality ot all of our urban CPnters. Interwoven with this 
pote:1+iaL ott•=t is the anticipatea intluence of the change 
in tn::e ar:c suality ot f'Jels, e.q., nuclear: !:ucels, high sulfur 
coals, and a major modit1cat1on in energy arived motive power, 
i. <e. , tu Pl c e 11 s, a n d the subs P q u en t ·1 er let ion o t n at u r al 
gas as an energy r~w ~aterial. The current trena is to greater 
Urban fOpUlatJOn denSJtiPS, and lt is €Sti~ated that hV the year 
2000 A.'J., f'S \)erce;it ot Am"'r1ca 1 2 porulatio!l will live on only 
10 p 0 rcent ot thre land mass. To assess the pot 0 ntial impact of 
the onerqy deQands tor the next half c~ntury or air quality, 
particularly ot Amorica•s ur~an CPnteLs, a review of c~rrent 
practice-; ot combustion c~ coal, pet1olel!m, and natural gas, 
and the ootential eftect on co~munity air quality will be 
develop 0 d. To meet the im~act of the interrelated changing 
patterns of pooula•icn qrowth, urhan developments, energy 
requirements and available sources, research needs on both a short 
and long t 0 rrn bas2s will 1'e exrlored. (Author abstract) 4# 

\I. J. fasbacill 

AIR C0~7A~IK~~T ,~~SUP~~~STS Al SOOSLVELT F:~L~, NASSAU COUKTY, 
N'.Cw VQPK(JANUA!lY :"~'?RUA?Y l'Jb4). PublJC Heclth Service, 
Cincinnati, Ohio, riv. ot Air Pollctio!l. July 1965. ~3 pp. 

BasP~ on ttP weteorolo01cal con~1t1ons ob3Frved, contaminant 
levels measured during the stuoy may te considerPd typical for this 
site during the wintPr months. Since ther~ were no cases of 
sev>?J:<' a+"n,osril:<>cic stac;niltion during the study, rne'!surerrent of 
rnaxinum contawination levels was not ~ossitle. Conclusions based 
on th<' data otta1neo in this study arP: (1) Particulate matter 
coct'lmination as indicated by soiling index m~asurements was 
11 hPrtvy 11 t0 "PxtreJ1ely hPn.vy 11 about 9~ of th€ tl.Iilf!, this indicates 
tha~ air ~ont0~1ndt1n~ teem eniss101: ot sJ1all-sized particulates 
shoulcJ be reducf'd. (2) SG2 concentrdtlOflc> werP f'Xcessive. 
Action to control e;nission o:': this cor,la'nir;ar;t shJuld be 
con~~ldPri::>j. (J) CO ana oy1j.~s ct nitroge;i concentrations were 
somewhat 0rrilter than dPsira~le. (4) Photochemical smog was not 
pr~s~nt, nor was it exnected ~t this t101~ of year. It is 
r1?c')1Pn~r:dei th'lt -tbt? PXl~tin1; ai-::- mor,1tor1ng r1!_~oara.n:1 be expancied. 
~hP nu~her ot sampl1n~ s1+ps shoulc bt~ increase1 and measurement 
ot other ccntamicants shoulrt be initiated. Th~se data will 
indicatP SPasonal variatlOCS in rollutiOC, ffi<'aSUrP thP 
ef.::t'?CtlVE'flPSS Of C:ll[ rt:=SOUrC~ Inr:\f,0::.92fT',L'l 1 t pro~.;_-:1'.PS, dOCUT1~Ilt 

long-term trends of air ~uality as related to chacges in the 
caturf' o! contaminant sourcPs, anrt relate air contamination to its 
eft~cts. R€c~USP air rontam1r~at1on does not r~cognlZP FOl1tical 
bounrtaries, this eir reonitorin~ progrctm and other aspects of the 
air resours~ Tan10ement rrogr~m should Extend throuaho~t the 
entire coupty. Data trom surrounriing lUrisdictions-should be 
consirlern~ also.II 

U 1 fl JU 

anc ,J. f'. 1:,udwiq 

':'HE CJI.ST'<l:' 11'CcON O? VPHICliLAP AI? PULLUTIOh IN 1'Ht: U~"'.TEn STATES. 
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?reprint. (Presented at the 58th Annual Meeting, Air 
Pollution Control Associatio~, Toronto, Canada, June 
;lQ-24, 1Yb':>, Paper 65-21.) 

The contribution of automotive vehicular emissions to air 
pollution and the magnitude of the effects of these emissions have 
been well documented in Los Angeles County and to a lesser 
extent throughout the State of California. Data are 
presented which show the presence of photochemical "smog" and 
prevalence of "smog" in eastern communities is not as high as in 
Los Angeles; however, evidence from most large cities where 
atmospheric pollutants have heen measured shows some photochemical 
activity with production ot oxidants throughout the year and severe 
"smog" when adverse meteorological conditions occur. Plant damage 
of the types associated with rhotochemical pollutants has been 
observed in many areas throughout the country and further indicates 
the presence ot adverse levels of motor-vehicle-derived 
oollutants. Source surveys in a number ot cities in the United 
~tates show that mo~or vehicles are responsible for very 
appreciable amounts of the total emissions of hydrocarbons, 
nitrogen oxides, and carbon monoxide. The tacts presented 
clearly point to potential rroblems under current conditions and 
problems of increasing severity as population densities and use of 
motor vehicles increase. (Author abstract)## 

01864 

SIXTH ANNUAL REPORT OF THF IUCKLA~D AIR POLLUTION RESEARCH 
COMl'iITTE":. (An nu a 1 Rept. 1965). Aucicland Air Pollution 
Pesearch Comrrittee, New Zealand Mar. J 1, 1965. 42 pp. 

This is the Sixth Annual Report of the Auckland Air 
Pollution Research Committee presented to the Local 
Authorities ot Metropolitan Auckland, and it summarises the 
tirst J years of the planned 5 year survey. The main work 
ot the Committee has Leen in three fields. The tirst field has 
been a continued study ot the me~0 orological and topographical 
conditions ·that affect air pollution in the metropolitan area. 
Inversion conditions which contcibute to concentration of 
pollutants in certain areas, exist quite frequently during the 
night, particularly in autumn and winter. P.owever, present 
records show that these conditions do not persist during the day, 
so that cumulative concentrations are avoided. The second field 
has been the continuation ot the five-year metropolitan air 
pollution survey, now in its third year. The records continue to 
indicate that no major problem yet exists. The third field 
concerns atmospheric pollution by motor vehicles. Records 
indicate that the position is satisfactory, even though the ratio 
ct vehicles to population in Auckland is similar to that in 
Los Angeles where a serious pollution problem is known to exist. 
New and modern equipment, including an infra-red gas analyser, 
have been used in obtaining these r2cords. Pollution tiaures 
hav~ been obtained in city streets and in offices at various 
locations above street level. Smoke from heavy diPsel vehicles 
is the main adverse feat~re, and this is parti~ularly evident in 
the •ewmarket results. This points to the need in a number 0£ 
cases tor better maintenance of transport fleets, and regular 
checks on their operating efficiency. (Author introduction)## 
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u 1 '11 2 

D. A. Iynn and 7. B. McMuller.. 

ATP DQLLUIION IN STX M~JOP U.S. CITIES AS MEASU~ED ~y THE 
CONT!NUOUS A~8 MOKITORING PROGRAM (CAMP). J. Air Pollution 
Cor.trol Assoc. 16, (4) 1!:lt-YU, Arr. 1966. (Presented at the 
5Mth Annudl Meeting, Air Pollution Control Associatior., 
Toronto, Canada, June 2C-24, 1965, Paper No. 65-92.) 

Data obtained by the Continuous Pir ~onitoring Program 
(CH'.") in s1x cities during 2 years are summarized. Six 
gaseous pollutants were monitored in Cincinnati, Chicago, New 
Orl<edns, 0 hiladelphia, San Francisco, and Washington, D.C. 
durino 1Y02 and 1Y63. mhe data serve as a basis for describing 
sever~l contrasts and similarities in the nature of air pollution 
experiencerl in six cities, which represent a broad geographical and 
clirn~toloqical rar.ge ot urban environments. Specific topics 
covered ar?: tvpical pollutant levels, patterns of daily and 
se~sonal variations, and unusual phenomena such as atmospheric 
sta•;natior1 perioc:s and photochemical smog formation. (Author 
abstrCJ.ct) 4# 

0 1 Y 4Y 

P. t:. Hil,1Pbrand anJ "· I.. Stccl:rnacc 

Alq JUAL!7Y I~ CL~Qf COD~TY, WASP~NGTOK. Washington State 
JPnt. ot ilPCJ.lth, Olympia, Division of r:nvironmental P.ealth. 
I~ [". 

This is a rerort on a commul!1ty air FOllution s•1rvey which began 
!'eb. 1, l'Jol and wl:ich W'IS conducted in cooperation with the 
Clark county Air Pollution Co~mittee and the Clark-Skamar.ia 
P~al~h J~strict. ~he tnllo~~n? f1~d1ngs, arid conclusions, are 
qiv""r.. Clctrr. Cour,ty a1 r pollution problems are primarily 
rPstrictei to localized areas ln the immediate vicinity of specific 
sourcPs. ~xistin 0 nuisance conditions and the potential for an 
areCJ.-~iiP nroblem in the n0ar tuture warrant corrective and 
prevPntive action on the part of the community. Air pollution 
conc0ntril.tions in Portland, Oreoon are demonstrably higher than 
those measured in Cliirk County LPaJing to the conclusion that 
area-widr pollution in the County will increase as co~rnunity 
dev~lopment rrocrcsses. Air pollution etrects that can he 
est;;blishNI include !al lout ot solid materials, odor, soiling, and 
estbPtic consi1erations. Heatin 0 and tcansportation ma~e 
si0nificant contr1buti0Ps to the total p~oblem. Gaseous emissions 
a~i concentrations have not bePn 3tuaied sufticiently to establish 
thP1r ef-ects upon thP communi•v. Local legisl;;tion is presently 
in~d 0 ?u~t~ to contr0l the orobl£~m on e1the~ d ~c,rrective or 
oreventivc basis. This re0ort rPconmenas that an air pollution 
control di3trict, as orovided tor by the !aws of the state of 
>1 '!s~.inr,tor,, te establi.sh0ri 0nco:nra:osin.J Clark County anil the 
c1t1P3 1t V~ncouvRr arid C~m~s.•tt 

UlY~l 

A. P. Htshuller 

TH~ GAS PHASE 0 EACTIO\S Of ~TTROGEN CXIDES WIT~ OLEfINS. 
Intern. ~· Air WatPr nollution 4, (1/2) 55-b9, 1Q61. 
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(Presented at the 1J4th Annual !eating, American Chemical 
society, Chicago, I 11., Sept. 1958) 

The nature ot the condensation products formed in the gas phase 
reactions ot nitrogen dioxide and nitric oxide with pentene-1, 
2-methylbutene-2, and 2-methyltutadiene-1,3 was investigated. 
~he reactants were combined at partial pressures in the range of 
0.1 to 2.5 mm with the total Fressure at one atmosphere. The 
produ~ts were determined by infrared and ultraviolet spectroscopy 
and colorimetry. The condensates included primary and 
seco~dary nitro compounds and alkyl nitrates. Strong hydroxyl 
and singld bond carbon to oxygen Etretchin~ vibrations indicate the 
presence of either nitroalcohols or simfle aliphatic alcohols 
formed through oxidation reactions. Carbonyl stretching 
trequencies observable in some of the reactions support the 
co~clusion that a portion ot the reactants disa~pear 
by oxidation rather than by nitration processes. The available 
results do not indicate the presence of appreciable amounts of 
tert.-nitrocompounds, conjugated nitro-olefins, Oc 
gem-1initroalkanes. The reactivities of the oletins wit~ the 
nitroqen oxidPS are in the decreasing order: 
2-~ethylbutadiene-1,J, 2-m 0 thylbutene-2, pentene-1. (Author 
abstcact) ## 

~- n Altshuller 

AB "OLLUTION. Ai:al. Chem. 35, (5) JR-1UR, A?r• 1963. 

Au~~or presents a literature review in the field of air pollution, 
January, 1961 to February 1962. There are two hundred forty 
(:!40) references. #ll 

0 2133 

R. l'1umann, S. l<adan, J •. ~. Schedling, and G. Wagner 

(SO~~ ~EASUPE~~NTS o~ TqE CO!C!~~RATIONS OF SOLID lND GASEOUS AIR 
POLL~TION lN THF VIEN~A A~EA.) Uber einige ~essungen dee 
Konz 0 ntratiouen tester un1 gasformiger Luftverunreinigungen 
im PaulI'. von Wien. Radex Rundschau (Austria) (4) 240-57, 
1%6. 

Pesults of ~easuremei:ts ot air fOllution in the Vienna area 
during a two year period are reported; dust concentration was 
measured at one ~0int, lead concentration was measured at various 
points in the city with approximately SO random samples. Samples 
were also obtained at the same stations ior the determination of 
sultur dioxide and nitroqen oxide fumes. Dust concentration was 
higher during the winter months; maximum values during these 
periods were ~lso much higher. Comrarison with average monthly 
VAlues in other European cities showed that Vienna has higher 
conce~trations than Ramburg, Geneva and Copenhagen. 7he dust 
was analyzed chemically tor its carbon and lead content, and 
t1nures compared with data trom the USA. Concentration of 
gaseous air pollution decreased with distance from traffic 
lanes.~# 
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L. E. Niemeyer. 

SUM~PR SON CINCINN,TI SMO~: A RBCZNT INCIDEPT. J. Air 
Pollution Control Assoc. 1 j (8) J81-4, Aug. 19~J. 

Three conditions are considered necessary ror the ~ormation of 
photochemical air pollution: sources emitting air pollution, slow 
atmospheric dispersal ot pollutants, and solar radiation. As we 
have seen, all three co~dit1ons were fulfilled in Cincinnati on 
the l~th and 18th ot May. The city acted as the source o: 
pollution. Probably the greatest contributors were the city's 
inhabitants as they came into the city by car and bus to begin 
their dailv routine. The stagnated anticyclone that dominated the 
re>qion, with its attendant clear skies, light winds, and 
well-developed radiation inversion, brought aboat slow atmospheric 
dispersal ot pollution and perwitteJ the sun's rays to act on the 
contaminated air mass without obstruction. The intense solar 
radiation did produce the photochemical reactions, but also 
produced enough surtace heating to mix the contaminated air mass 
to heights well above 5000 teet-allev1ating, to a degree, the high 
concentrations that occurred before inversion breakup. The 
meteorological conditions that trought about this incident, 
although not treguent in southern Ohio, may be exnected 
periodically. These conditions can lead to excessively hiqh 
pollution levels it the sources cf contaminants remain at their 
pres~nt n•imber or increase in q•J'lntity. !I# 

Q,U41 

W.fl. Pe>rry E.C. Tabor 

NATIONAL ~IR SA~PLING NFTWORK MEASUREMENT OF S02 AND ,N02. 
Arch. ::nviron. Heiilth LI, 2~4-64, Mar. 1962. (nresPnted at 
the Industrial Hyqiene Pcundation of America, Tnc., 
Pittsburgh, Pa., Oct. 2':>-:n, 1Yo1). 

The air in the cities participiiting in the NASN is curreatly 
monitored tor sulfur dioxide iina nitroqen dioxide. The 
sultur dioxide method used by the Network psssesses good 
collection etticiency and sutticient sensitivity tor the levels 
encountered. Slight losses of ~ollutant may occur in the 
inlPt svs•am and on i1Jing ot thP solution after collection; 
these losses are minimized by "eriodic replacement o: the 
pret1lterc and prompt analysis ot all samples on recei~t trom the 
field. The nitrate solutions collected in the nitroqen dioxide 
rnethod have adeauate stability, and no significant influence is 
ex~rted by the inlet system. The method is necessarily empirical 
because ot low collection etf iciency and incomplete ~nowledge of 
the reactio~s involved in the conversion ot ~ixtures of oxides of 
nitrogen to the nitrite ion. (Author surnrnctry) #tt 

W.J. Pasbagill J.L. Dallas 

AIF ()fJAL-::rr IN nOSTON, MASSAC~US":'T'TS (l~OVEMBER-DC:C1'MEF'l 1%3). 
Public He:ilth Service, Cincinndti, Ohio, Div. of Air 
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Pollution. "llov. 1964. ':J5 pp. 

A short-term air contamination pilot stu~y was conducted using a 
mobile air-saEpling laboratory. This lanoratory, designed and 
constructed by the Technical Assistance Branch, Divisioc of 
Air Pollution, Dublic Health Service, contains continuous 
automatic equipment for wonitorinq air quality, manual air-sampling 
equioment, weteocoloqical instcu~entation, and laboratory 
t~cil1ties. This mobile labocator:y was used to: (1) obtain 
comp~ehensive measurements of gaseous and par:ticulate air 
contaminants at a single test site, (2) tr:ain air:-contamination 
investigators in the application of methodology, (3) evaluate and 
compare air:-contamin'ltion measurement techniques, and (4) enhance 
public awareness of the air-contamination pr:obleE to enGourage 
s~pport tor local air:-contaminat1on contr:ol and monitor:ing 
pr:ograms.## 

OL!340 

AID QUALITY DATA FROM THE NATIONAL AIR SAMPLING NETiORKS AND 
CONTRISOTING STAT! AND LOCAL NETWORKS 1964-1965. Public 
Health Service, Cincinnati, Ohio, Division of Air 
Pollution po. 128, 1966. 

The Air Quality Section of the Public Health Service's 
Division of Air Pollution, with the assistance and cooper:ation 
ot state and local agencies, carr:ies on a variety of air: sampling 
act1v1ti~s to obtain information about air: quality in the United 
Stat~s. This r:eport summar:izes da~a gahtered dur:ing 1964 and 
1~65 at near:ly 300 stations that gathered bi-weekly samples of 
suspended particulate matter, about 30 stations that gather:ed 
bi-weekly samrl~s of two gasecuE pollutants, and another: seven 
stations that cont1nuouslv monitored six gaseous pollutants, 
suspended particulates and soiling index. This volume also 
continues the policy cf including summaries of data contr:ibuted by 
state and local agencies that cper:ate their own air: sampling 
networ:ks. This eftort to br:inq together: in one publication as 
much air quality data as possible is particularly iwpor:tant in 
light of the continuing rapid expansion of state ~nd local 
sampling activities. In addition to the tasic data on suspended 
particulates and gases, data on several tractions of the 
particulat~ matter are included herein. (Author abstr:act) ## 

s. Hochheiser and R. E. Wetzel 

AIR POLLUTION ~EASUREM~~TS IN INDIANAPOlIS (JUNE-JULY 1963). 
Public Health Service, Cincinnati, Ohio, Div. of Air 
Pollution and aureau ot Air Pollution Contr:ol, Indianapolis, 
Ind. &7 pp., July 1964 

The Indianapolis Bureau ot Air: Pollution Contr:ol and the 
Division ot Air Pollution, U.S. Public Health Ser:vice 
conducted a joint air pollution study in June ~nd July 1963. A 
mobile air sampling laboratory was used in the study. This 
labor:atory contains continuous automatic equipment for 
monitoring air quality, manual air sampling equipment, 
meteorological instrumentation, and labor:ator:y facilities. This 
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mobile laboratory is used mainly to (1) obtain comprehensive 
measurements at qaseous and particulate air pollutar.ts at a single 
test site in various ccmmunities; (2) train air pollution 
investigators in the application of methodology; (3) evaluate and 
compare air pollution measurement techniques, and (4) enhance 
public awareness at the air pollurion problem and encourage support 
tor local air oollutinn central and monitoring pro~rams. Some 
ot the data obtained in this studv, such as the range of 
concentrations of air contaminants, relationships among levels of 
air pollutants, and the relationship ot meteorological factors and 
air pollution levels are presen~ed nere. Detailed tabulations of 
air pollution and meteoroloqical ~easurements are given in the 
Apn<"nd1x. (Author introduction •nodified) ## 

s. Rnchheiser, M. Nolan, and H. J. Dunsmore 

AI~ POLLUTIOK MEASUREMENTS TN DUQCESNE, PEN~SYLVANIA (SEPTEMBER-
OC'l'OBEP 191)3). Public Health Service, Cincinnati, Ohio, 
Div. of Air Pollution and Alleaheny County H£alth Dept., 
Dunuesne, Pa., RurFau at Air Pollution CoDtrol. Oct. 
1%4. 37 pp. 

Air pollution levels are at sufficient magnitude to justify 
turther olannin~ and development ot the air resource manageffient 
program serving the OuquesnP area. Pollution due to particulate 
matt~r 1s a ma1or problem. Atmospheric farticulate 
concPntrat1on exceede~ 2YU microqrams per cubic meter SU percent 
at the time. Pollution due to sulfur dioxide is also a major 
problem. Hourly sultur dioxide levels reached U.66 ppm during 
a r~riod at relatively poor atmospheric ventilation. 
P~otochem1cal-type smoq was not detected nor was it expected 
dur1na the tall season. The potential ot photochemical smog in 
Dusuesne is qreatest durina the summer rronths. The resources 
available should be increased to permit a wore extensive air 
resource man2gement prooram. A continuing air monitoring program 
should be instituted at strateqic sampling sites throughout the 
area to ~eterw1ne seasonal and yearly trends of pollution, and to 
provi~e intormation upon which to base control program decisions.## 

AIP POLLfl'l'ION MEASUqEf".':'i':'S IN PU':'IMORE, :'\J. (:-!ARCH AND APRIL 
1'li,..J). Punlic J-iealth Service, Cincinnati, Ohio, Div. of 
A1r Pollution and Baltimore City Health Dept., Md., Bureau 
at Inaust:-icil 'fygi<'ne, Nov. 1Ybl1. Stl ;ip. 

G?O: 'll/-!.~P.-2 

Air pollution concentrations measured in this briet study are 
suttic1ently sreat to justity further planning and development of 
an air rPsource management proqrarn i& the Baltimore area. 
Conclus1ons based on thP li~ited data ot this study are as 
tallows; Pollution due to particulate matter is hiqher than 
desir'lble. Atmospher:i.c pa rt1cula te cor,centrations exceeded 200 
ITLcrnqrams per cubic meter ~ out ot 36 days of the study or 14 
p~rcent ot the time. So1lina index values wece rated as "heavy" 
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or greater during 22 percent of the study period. Pollution due 
to sultur dioxide is sometimes a problem. 1he average sulfur 
dioxide concPntration during the study was o.o~ ppm but did reach 
an hourly concentration of 0.24 ppm. Photochemical-type smog was 
neither detected nor expected during the spring season. The 
relatively large concentrations ot oxides of nitrogen, 
hydrocarbons, and aldehydes present suggest, however, that 
photochemically produced smog may be a problem during the summer 
months with the occurrence ot greatest intensity and longest 
duration ot sunlight. (Author conclusion modified)## 

02840 

G. B. Welsh and T. E. Kreichelt 

CLEAN AI~ FOP CHATTANOOGA. Public Health Service, Atlanta, 
Ga., (Fegion I'I) ar:d Public Health Service, Cincinnati, 
Ohio, Div. of Air Pollution. July 19b4, 77 pp. 

The results ot limited investigations, based on air quality data 
ottained during a 30-day sampling period, other available air 
quality data, evaluation ot existing infor~ation related to the 
air ryollution problem and a review of the present air pollution 
control program are presented. 01 primary concern in Chattanooga 
are improper combustion of coal and fuel 011, particulate 
materials, odors, and tly ash. The sources are industrial, 
domestic, solid waste and open burning, and motor vehicles. 
Local meteoroloqical and toocgraphical tactors contribute to the 
accumulation of air pollution in Chattanooga. Low-level 
inversions occur frequently (about 35 percent of the total hours 
per year). Although Chattanooqa has had a smoke abatement 
prooram since 1935 and some progress has oeen made, there is an 
apparent need tor a mere comprehensive air pollution control 
program.## 

03001 

THR AUC~LAND AIR POLLUTION RESEARCH COMMITTEE {SEVENTH ANNUAL 
PBPT. FOP YEAR ENDING ~A~. 31, 1Y6b.) Auckland Air 
Poll11t1on Research Committee, New Zealand. 33 pp., 1966 

The conclusion of the fourth annual survey in Auckland, New 
Zealand, is that no signiticant increases in air pollution 
have occurred in the last year. The specific arP.as of 
consideration are: (1) smoke levels, (2) odors, and (3) pollution 
by motor vehicles. The report reflects an increased awareness by 
the public ot the air polluticn problem and is exemplified by the 
adoption of smoke regulations.## 

0 30 1:l 

s. Hochl:eisec, M. Burchett, H. J. Dunsmore 

AI~ POLLUTION MEASUREMENTS I~ PITTSBURGH (JANURAY-FEBFUARY 
1Yb3). Fu~lic Health Service, Cincinnati, Ohio, Division 
ot Air Dollution and Allegheny County H~alth Dept., 
Pittsburgh, Pa., Bureau of Air Pollution control. 53 pp., 
Nov. 1%3 
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Pollution detected in this brief study at one location is of 
suttic1ent maanituae to justify further, continuinq studies 
ot air quality in the Pittsburgh area. This wor~ is necessary 
to rpovide air guality data for the determination of: (1) Extent 
ot arlverse ettects of air pollutants, (2) trends in air 
quality, (J) eftP.cts of air pollution control regul'ltior.s and 
other tactors influencing pollutant_ emissions, and (4) plans 
tor air resource manacement, including revision ot emission 
regulations. Pollution levels observed durinif this brief 
study reasonably rerresented the average w1r.ter in Pittsburgh. 
3ecause, however, no period of severe atmospheric stagnation was 
encountered, the rresent study has not indicated the unusually high 
pollution levels that would occur at such times. Tentative, 
preliminary conclusions based on the limited data of this 
study are as tallows: (1) Pollution d11e to particulate watter 
is above the average tor urban centers in the Unite~ States, 
as indicated ~y rneasurernrnts of total suspended particulate 
~att~r. So1i1na index, v1s1h1l1ty, and atmosph~rlc 
•1rbirl1"y measurel!'ents ccntirm these data; (2) Concentrations 
ot sultur dioxide, carbon monoxide, and aldehydes tend to be 
slightly grPater than suqgested lPvels; and (3) Presence of 
photochemical s~og was not aemonEtrated. Measurements of 
oxidant levels during late sprinq and su•mer may, ho~ever, cast 
a ditterent light on this matter. Although oxidant 
measurements were very lcw in the current study, concentrations 
ot hydrocarbons and nitrcaen oxides were such that, at til!'es of 
arPater suns~ine and lesser concentrations 01 sul~ur dioxice, 
hiqh~r oxidant values could he expected.~# 

u ju 24 

SUMMIPY OF DATA PCQM TqR CCNTINilCUS AIR ~C~ITO?I~G P90G~A~. 

Puhlic Health Service, 
Pollntiof'. Oct. 1'!65. 

Cincinn'l.ti, 
16 PF. 

Ohio, Jlvision ot Air 

This report contains data gathered furing 1Y62, 1QSJ, and 1964, 
with the data trow 196~ presented more exter.siVPly than 
data from the 0 arlier years. The ar.nual averaga 
concentrRtiocs, the maxiwum anj minimuill monthly average 
concentration, and the maximum daily concentration of the several 
pollutants sonitor~d are summarizel. Tte minimum daily 
avErag0 concentration was, in each case, below the minimum 
concentraticn detectable by the instruments. The tallowing 
summaries are contained 1n ta~les: 1Y64 avera~e and maximum 
pollutant levels in greater detail for the seve=al citiPs. 
Pelative cumulatively trequ 0 ncy distributions tor 10~4 Jf basic 
CAMP data recoreded 'l.t 5-minute intervals, and similar 
distribution ot dat'l. to~ 1Y~2 3nd 19hJ.· These rrequency 
distributions permit the ceady determination of the 
concentration that was excee~ed only 5 pe~cent ot the time, the 
me1ian concentration. Total oxida~t data tor 19bU in the 
torm ot the numoer and percent ct Jay when the macimum hourly total 
oxidant concentration eci.ialled or exceeded 0. 1':>, o. 10 and O. GS 
ppm, and the averaoe ~nd maximum soiling index levels for 1964.## 

030)7 

J. D. W1llLams, f. D. ~adoox, ~. O. Harris, 
Cop<olev, Jr., anrl W. Va~d Dokkenturg, Jr. 
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INTERSTATE AIR POLLUTION STUDY PHASE II PROJECT REPORT. VI. 
EFFECTS OF AIR POLLUTION. Public Health Service, 
Cincinnati, Ohio, National Center tor Air Pollution Control 
66 pp., Dec. 1966 

The Air Quality Goals Subcommittee, appointed under provisions 
Qf Jt'i!m 5-A-5 ot the Interstate Air Pollution Study Phase 
II ProJect Agreement, reviewed literature, met with 
consultants in the air pollution effects field, and selected air 
quality goals tor consideration by the Project Executive 
Committee. The Committee limited its consideration to goals 
because it does not have authority to adopt air quality standards, 
a function restricted to legally constituted governmental agencies. 
The Committee does, however, by approving this report, accept the 
consensus of professional and technical personnel. The 
explanations of effect levels presented herein were prepared by the 
staff of the Public Health Service Technical Assistance 
Branch who utilized the advisory resources available within the 
Division of Air Pollution. The effects ot air pollution as a 
program element, is only one part of an air resources management 
program. Air pollution effects, air-quality levels, and pollutant 
emissions are the major program elements that provide the basis 
for air quality goals. Actually, if no consideration were given 
to the length of time needed to reach goals or to the priorities of 
community needs, air pollution effects would be the only program 
element to be considered in establishing goals. Suggested goals 
are listed and are based on the air quality (indicating major 
types and amounts ot pollutants present) as well as actual and 
anticipated effects of air pollutants in the Interstate Air 
Pollution Study area. The ettects of air pollution have been 
considered in this report from the viewpoint of a consultant whose 
task has been the development of a set of goals that will meet the 
future need of the area. Some of the quantitative relationships 
between e±fects and air quality levels have not yet been 
established, but enough is known that a guide for a constructive 
air resource management program has been provided for the 
Interstate Air Pollution study area. This guide is intended 
to serve the needs of the study area only, and is not intended to 
have general application.## 

OJ104 

H.C. Wohlers M. Feldstein 

INVESTIGATION TO DETERMINE THE POSSIBLE NEED FOR A REGULATION ON 
ORGANIC COMPOUND EMISSIONS PROM STATIONARY SOURCES IN THE SAN 
FRANCISCO BAY AREA. J. Air Pollution Control Assoc. 15, 
(5) 226-<J, May 1%5. 

On the basis of evidence presented, it is concluded that 
photochemical smog is a major air pollution problem in the San 
Francisco Bay Area. Attempts should be made to reduce 
the intensity of photochemical smog effects by controlling the 
emission of organic compounds to the atmosphere. In order 
to reduce the intensity of photochemical smog effects in the 
Bay Area, it is estimated that an 80 percent total reduction of 
organic material emitted to the atmosphere is necessary. The 
nitrogen oxide problem needs clarification. Because of the 
complexity of the photochemical smog reaction in open atmospheres, 
technical answers to all phases of the problem are not available.## 
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M. S. Sokoloskii, 
Kachor, and E. s. 

Zh. L. Gabinova, B. V. 
Levine, "Translator" 

Popov, L. F. 

SANITAFY PROTECTION OF MOSCOW ATMOSPHERIC AIR (U.S.S.R. 
LITEPATUR~ ON AIF POLLUTION AND RELATED OCCUPATIONAL DISEASES, 
VOLUME 14). ~oscow Sanitary-Epidemiological Station. 1965. 
bl:l PP. 

CFSTI, TT 67-60046 

Moscow is a large industrial center with various types of 
industries discharging a complex of solid and gaseous, organic and 
inorganic chemical substances into the air, causing considerable 
damage to the National economy. This work reviews the Moscow 
Sanitary Service in its efforts to control air pollution from the 
many sources described.## 

UJ404 

D. s. i"athews J.J. Schueneman 

MANA~EM~NT OF DADE COUNTY'S AIR FESOUaCES. Public Health 
Service, Cincinnati, Ohio, Division of Air Pollution. 
(In cooperation with Florida State Board ot Health and Dade 
Cour1ty Jept. ot Public Health, Fla.) Oct. 1'!62. 43 pp. 

Hl'w 

Metropolitan Dade County has a long history of being a desirable 
area in which to live, work, and play. A great sub-tropical 
aaricultural industry abounds. Tourism is one of the largest 
income producing industries in this area. Population 
and urban development are increasing rapidly. In general, these 
trends have to reduce agricultural income. Due to the dominance 
ot tourism and agriculture, economic return has been somewhat 
uncertain ahd has not been balanced equally throughout the year. 
To compensate for this situ3tion, a significant effort is being 
put torth to bring new kinds ot income producing activities into 
Dade County. A specific proposal has been made to construct 
and operate a petroleum refinery near Homsestead as part of an 
extensive industrial development. The Dade County Manager 
and the Dade County Department of Public Health requested 
technical assistance from florirta State Board of Health and the 
United States Public Health Service in reviewing the 
refinery proposal, evaluating it spossible environmental effects 
and in planning a long range air resource management program. 
Air pollution aspects are considered and presented herein. 
(Author introduction mortified)## 

OJ406 

P. L. Mecham, J. S. Ameen, R. W. Slater, Jr. 

A PILOT STUDY OF AIR QUALITY IN WINSTON-SALEM, NORTH CAROLINA 
(NOV. 28 - DEC. S, 1%2). Public Health Service, 
Cincinnati, Ohio, Division of Air Pollution; North 
Carolina State Board of Health; and Forsyth County 9ealth 
Dept., N.C. Apr. 1Y6J. 2Y pp. 

HI:W 
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A one-week pilot study covering a limited number of pollutants 
at a single location is reported for a short period of the 
year during which the wind speeds were two to three times 
the normal values for the season. Such abnormal wind conditions 
had a considerable effect on the results of the study. Even 
under these favorable conditions for dispersion of pollutants, 
high soilinq index values were observed. Oxidant concentrations 
indicated the possibility that photochemical smoq may be a 
problem. Infrequent peak concentrations of sulfur dioxide 
indicated that it may be a possible probelm source. 
Recommendations made were based on the data collected in 
this one-week sampling study and other available data. There 
are figures on the variation of gaseous pollutants and soiling 
index, and tables on measurement of carbon monoxide, hydrogen 
sulfide, oxidants, nitrogen oxides, nitrogen dioxide, sulfur 
dioxide and soiling index.## 

031107 

Q. l'l. Mees R. L. Wortman 

PRELIMINARY REPORT AIR POLLUTION SURVEILLANCE STUDY, TUCSON, 
ARIZONA. Arizona Univ., Tucson, Coll. of 
Engineering. (Engineering Experiment Station Bulletin No. 
13, Civil Engineering series No. 6.) Aug. 1960. 611 pp. 

A study of recent population figures as well as prevailing 
meteorological conditions in the Tucson area provides ample 
evidence that these conditions are prevalent. Visual evidence 
ot the growing problem becomes obviou's when viewing the 
Tuscon valley from vantage points provided by the surrounding 
mountain ranges. In order to attempt an evaluation 
ot the problem as well as provide basic data for future 
studies of a comparative nature, it was decided that a jointly 
sponsored project be proposed to extend over a ten-month 
period beginning in September, 1959. In addition to providing 
surveillance data, the program was to serve both research and 
instructional purposes in Sanitary Engineering at The 
University of Arizona. The u.s.P.H.S., through its 
Region IX office, and the Arizona State Health 
Department were to cooperate by rpoviding technical 
consultation, some air pollution equipment loans, and certain 
manpower assists. The project was to be conducted within the 
tramework of the Engineering Experiment Station of The 
University ot Arizona. The period of sampling extended from 
September 10, 1959 through June 111, 1960 During the 
regular sampling days throughout the sampling period, observations 
were made for oxidants, nitrogen dioxide, nitric oxide, sulfur 
dioxide, carbon dioxide, and particulate matter. The period 
of testing extended from 7 A.M. through 5 P.I'!. Beginning 
January 1, 1960, the U. s. Public Health service 
established a National Air Sampling Network Station at The 
University of Arizona. Operation of this station involves 
collecting a 211-hour High Volume air sample twice a month and 
sending it to the Robert A. Taft Sanitary Engineering Center, 
Cincinnati, Ohio, for analysis. Although the gaseous pollutant 
levels could not be considered as high levels of pollution when 
compared to a city such as Los Angeles, it should be pointed 
out that the population of Los Angeles is approximately twenty 
times that of Tuscon. Data from the U.S. Public Health 
Service's National Air Sampling Network (an average of 
1111 cities) over the two-year period of 1957 and 1958 showed an 
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average pollution ot 130 micrograms per cubic weter for the 
Tucson area for the subject sampling period. Oxidant 
concentrations compared very favorably with other cities.## 

0340'-I 

G. J. Raschka 

AN APPPAISAL OF AIP FOLLOTION IN MINNESOTA. Minnesota Dept. 
of Health, Minneapolis, (In cooperation with the uublic 
Health Service.) Jan •. 1'Jt1. 18 pp. 

This apcraisal ot the air pollution situation in Minnesota 
arose trom a growing concern about air pollution problems 
in the state. Increasing requests tor information and assistance 
registered with the State Department of Eealth Service were 
obtained concerning methods of conducting a survey which 
would establish the nature and extent o1 the air pollution 
problem in the state and indicate what activity is needed on the 
cart ot the state and local qovernwents in weetifig the 
~rotlew. Data used in preFa~ing this report were obtained 
by interviews, direct observation, guestionnaires, limited 
air sampling, and review of existing information. The appraisal 
was made tro~ October 19~'-I to July 19b0.## 

03426 

E. c .. '!'abor, Ll. E. Meeker, and J. M. Leavitt. 

ATP POLLUTION IN ST. PERNARD, CHI0. Public Health 
Service, Cincinnati, Ohio, Div. of Air Pollution,1958. 17 pp. 

H"W 

An area survey was conducted in St. Bernard, Ohio. It was 
determined that the levels ot suspended particulates and crude 
organics were considerably higher than that in downtown 
Cincinna+i for the same days. The average levels of 270 
micrograms ot suspended particulate rer cubic meter of air and 
6~-~ micrograms of crude organics per cubic meter of air were 
somewhat higher than tor other ccmrnunities of size comparable to 
St. Bernard. Nitrate and sulfate concentrat~ons also were 
sliq~tly highEr. The highest levels of su~fur dioxide, while not 
hioh enough to be ot great concern, were associated with northerly 
winds. On several occasions the level ot oxides of nitrogen was 
high enough to be detectable by the odor. The large amount of 
aliphatic hydrocarbons in the organic natter was very unusual. It 
was considerably hi~her than that from any other community in the 
United Sta~es tor which similar measurements have been reported. 
~he soiling power ct the air was higher when the wind blew from 
the 'lorth.#Jt 

03433 

F. A. Bell, Jr., 
L. E'. Perry, F. 

G. Bisel, Jr., T. N. llushower, 
J. Schuette, and E. V1hman. 

FRESNO AIR POLLUTION STUDY. Public Health Service, 
~Jashinqton, D. C., Div. of l\ir Pollution; California 
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State Dept. of Public Health, Berkeley; and Fresno County 
Health Dept., Calit. July 1960. 2~ pp. 

HEW 

Haze and other air pollution effects have occurred in the 
Central Valley ot California. In order to answer questions 
regarding present pollution levels and to estimate the future 
pollution potential ot an area which is just beginning to 
experience air pollution, Fresno was selected as a representative 
growjng metropolitan area ot the Central Valley. Air pollution 
concentration levels together with visibility reduction 
measuzements and subjective observations indicate that 
photochemical smog occurs in the Fresno area. The Fresno rural 
station in Kerney Park had AISI particulate matter results 
which were in general higher than the results at the Fresno city 
station. AISI particulate matter results indicate that episodes 
ot air pollution occur widely throughout the Valley. Comparisons 
ot average results trom stations at Feesno, at Kearney Park, 
Sacramento, Stockton and Bakerstield show that the AISI 
results were two to four times higher for the December 3-9 period 
than tor the September 1U-1J period for all stations. An 
estimate ot pollutaThts being emitted to the atmosphere indicates 
that motor vehicles are the main and most significant sources of 
srnoa-forming raw materials in the Fresno area.## 

UJ4 34 

F. A. Bell, Jr., w. J. Beck, J. H. Shri[;lp, and 
G. !1. Welsh. 

A PILOT STUDY OF AIR POLLUTION IN WASHINGTON, D.C. Public 
Health Service, Washington, D.C., Div. of Air 0 ollution. 
Dec. !:!, 1%U. 19 pp. 

H'lW 

The study covered seven days, including one weekend, and one 
all-night sampling period for intensive air pollution sampling. 
The period covered was December 2 through Decenber !:!, 1960, 
trom 9:00 AM to 5:00 PM. The all-night sampling period 
covered 9:00 AM, December 5 through 9:00 AM, 9emember 6. 
The gas and particulate pollutants under test were selected to 
be indicative of the general air pollution of the area. Oxidant, 
nitrogen dioxide, nitric oxide, carbon monoxide, smoke and 
particulate were sampled. Visibility measurements to ground level 
objects were taken every hour. The roof of the seven-story 
District of Columiba Municipal Center Building, 300 Indiana 
Avenue, N.w., was selected as the sampling site. The following 
equipment was used in the study: Multiple gas sampling 
apparatus; High volume particulate sampler; AISI automatic 
smoke sampler; and Sepctronic 11 20 11 analyzer.## 

O.:l441 

CLE·AN Al'! FOR CALIFORNIA (INITIAL REPORT OF THE AD POLLUTION 
STUDY PROJECT, CALIFORNIA STATE DEPT. OF PUBLIC .HEALTH). 
Calitornia State Dept. ot Public Health, San Francisco. 
Mar. l'l~~. 60 pp. 
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This is an early survey report ot the air ~ollution situation in 
Calitornia. The body of knowledqe, available at that time, on 
thP growing problems ot polluted air is discussed and a plan for 
action outlinej. Attention is focussed on the air pollution 
Droblem in the Los Anaeles area, where eye irritation, plant 
~arnage 3nd other harrniul ef tects, sucn as discomfort, decreased 
visihil1ty and nuisance occur most frequently. Recommendations to 
State and local Governmental authorities, to universities and 
other research organizations, to the industry and public are made.# 
~ 

1) 34 ~4 

w. c. Cope, CL1irman. 

SMO~R ANO AIR DOLLUTION N~W YOPK - NEW JERSSY. Interstate 
Sanito.t1on C'.lrn;nission, N<>w York City. Feb. 1958, 9'i pp. 

Pollution in the metropolitan area was studied by: aerial 
reconnaissances and photography; anj surveys in the communities. 
Sian1ticant intormation was collected on; relationships of 
met~oroloqy, visibility and pollution; interstate movement of 
pollution as indicated by releasing tracer dust in one state and 
collectinJ in the other; amount of vehicle exhaust tumes and 
other organic materials in the air; sulfur dioxide 
concentration on Staten Island, and ozone on Staten Island and 
in C;irteret, N.J.; etfects ot the polluted atmosphere on health, 
vpg0tatian, materials and transportation; and a study and 
~valuation was made ot ex1stina laws in the State of New York, 
New Jersey and Connecticut, and other Jurisdictions. Air 
pollution oria1nating in regions ot New York and New Jersey 
within the New York Metropolitan Area is interstate in 
chilrcicter, attects puhlic health and comfort adversely, and damages 
prop~rty. While the control and abatement of air pollution at its 
sources 1s the primary obligation of the states, counties or 
mnniciDe.lities ir, which it or1qinates, the problems of interstate 
air pollution cannot be solved wholly by governmental agencies 
indppandently ot one rtnother. The abatement of existing 
intPrstate air nollution i!nd the control of future interstate air 
pollution is ot arime im~ortance to the persons living and industry 
locate1 in the areci cittected thereby, and can best be accomflished 
througb the cooperation of the states involved, by and through a 
corn~on aqency or instrum 0 ntality. An interstate instrumentality, 
e~nloying th~ administrative Fract1ces fo1iowed by the Interstate 
~an1tation Conmission in the abatement of interstate water 
nollution, shonld be cre~ted to deal with the proble~s of 
interst3te air pollution. 0ratts of proposed legislation to meet 
the situcition described in this report should reflect tully the 
orin1ons and needs of many agenciPs, local governing bodies, 
m0~hPrs o! the Legislatures, representatives of industry, and of 
t~P public. Tnere has been insufficient time be•ween the 
completicn of the study and the submission ot this report to afford 
opnortunitv to interPStPi agencies to express their views on the 
tocrn which le~islation to abate interstate air pollution should 
takP. ## 

IJJ4'>1-J 

D. M. Ke'igy and J. J. Schueneman 

~!P POLLIJTIO~ IN THE JIP~INGTON, ALABAMA, AREA. Public Health 
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SPrvice, Cincinnati, Ohio, Div. of Air Pollution. 
No. A58-•:!.) May 1Y'J8. 80 pp. 
HFW: 1158-8 

(Re pt. 

The purposes of this survey were to: ( 1.) Review the existing 
and potential air pollution situations. (2.) Peview existing air 
pollution control activities; and (3.) Develop recommendations 
tor oroanization, statr, tacilities, program, and legislation 
relati~e to air pollution control activities. ?he scope of the 
study was limited to consideration of available information 
relative to air pollution including: types of activity which 
cause pollution, evidences of pollution levels, meteorological and 
topographical influences on the dispersion ot pollutants, existing 
or authorized governmental activity for control of air pollution, 
and other relevant community characteristics. The study area was 
the boundary of Jefferson County.4# 

0 3462 

E. E. Lemke, N. R. Shafter, and J. A. Ve.::ssen 

SU~MARY OF AIR POLLUTION DATA FOR LCS ANGELES COUNTY. Los 
Angeles County Air Pollution Control District, Calif., 
Engineering Div. 

~mission concentrations of pollutants for Los Angeles, 
Calitornia are given. The levels cited are a result of the 
Board ot Supervisors of Los Angeles giving the authority 
to thA Air Pollu·tion Control District - County of Los 
Angeles. Also included are sixty-two (62) industrial control 
programs started in the Los AngelPs area, along with the dates 
installed and the cost.## 

0346"/ 

~. r. !.1rsen 

BASES AND TYPES OF AIR QUALITY CPITERIA. Preprint. 1964. 

Article is an Avaluation ot present air quality criteria and 
recommendations for future considerations. The salient points 
considered were the following: (1) Conduct research to 
establish what pollutant concentration or combination of pollutant 
concentrations cause what effects, (2) Decide which adverse effect 
to protAct against and, (3) Choose pollutant concentration below 
the threshold that will cause the undesired effect.## 

OJ4b8 

I'!. D. High, R. w. Slater, and G. G. Costantino 

A PILOT STUDY OF AIR POLLUTION IN PROVIDE·NCE, RHODE ISLAND. 
Public Health Service, Cincinnati, Ohio, Robert A. Taft 
Engineering Center. (Rept. No. A62-15.) June J9b2. Li9 pp. 

HEW: A62-15 

This study covered two egual periods of 15 sampling days each. 
Samples were collected tor determination of sulfur dioxide, 
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nitric oxide, nitrogen dioxide, carbon monoxide, and total 
oxiaants, on a bi-hourly basis. Visibility trom the samrling site 
was determined on the same scnedule; ~hotographs were taken to 
document visioility restrictions. Particulate pollution levels 
were monitored continuously in three ways. So~ling index was 
determined with the AISI strip tilter paper sampler with a 
4-hour sampling time; suspended particulates were collected on a 
24-hour basis for determiaation of total weight; and a single 
dusttall sample was collected over the entire period of each 
ohase ot the study. Methods of measurement are described in the 
appendix, and the priMary sources of pollutants are listed.## 

0 j ':>04 

i:. fl. flen•lrickson, D. M. !'eagy, and P. L. Stockman 

EVALUATIO~ OF AIR 9 0LLUTION IN THF STATE OF WASHINGTON (A JOINT 
FSPO~T WITH T~E STAT~ OF WASHINGTON DEPARIMENT OF HEALTH-JULY 1 
TH~OUGH NOVEM9FF 30, 19':>b) Public Health Service, 
Cincinrati, Ohio, Div. ot Air Pollution. 1957. 165 pp. 

The objective o: this study wa~ to estimate the current and 
potential air pollution problems in the State of Washington and 
to provide a basis for the state to determine thP appropriate 
action it should take. The survey cocsisted of a study of 
populatio~ distribution and trends, geography and topography, 
meteorology and climatoloqy, and existing and potential sources of 
pollution. The sourses of pollution which were considered include 
transportation, domestic activities, agricultural practices, 
industrial activities, retuse disposal, out-of-state sources, and 
natural sources. In addition, a determination was made of 
available resources in the State tor research and investigation in 
air pollution problems. On the basis of the findings of this 
state-wide survey, it is recommended that: (1) Air pollution be 
recoonized as a m11tt'Or ot State concern. (2) Ways and means of 
prevention and control DI air pollution, including consideration of 
local and reqional aspects, be investigated. (3) A continuing 
State program ir:clude surveillance, study and cooperation and (4) 
An agency be designated to represent the State in interstate 
and Federal air pollution matters.ii 

OJ'> 0':> 

i1. il. 'lornerlo and J. :J. Tillm"ln 

Aiq POLLUTION IN THE EL PASO, TEXAS AREA. El Paso City -
County Health Unit, Texas. 19~Y. 104 pp. 

The primary purpose of this study was to obtain basic scientific 
air pollution data concerning the type, extent, source, and etfect 
ot the W"l.ste trom industry and other air pollution in the El 
Paso araa. Another purpose w'3.s to determir:e the need and nature 
ot a permanent air pollution control program. The scope of the 
program was limited by two tactors; the gatbering of those samples 
which were witnin our means to analyze and the collection of 
polllltants commonly found in any city.## 

462 NITROGEN OXIDES BIBLIOGRAPHY 



03~06 

P. A. Kenline 

AIR POLLUTION IN CHA1LESTON, SOUTH CAROLINA. Public Health 
service, Cincinnati, Ohio, Div. of Air Pollution. (Rept. 
Ab0-6.) 1960. J2 pp. 

HBW: 116 0-6 

At the request of the South Carolina Department of Health and 
with the cooperation ot the Charleston County Health 
Department, the Public Health Service made an appraisal of 
tactors relating to air pollution in the Charleston area. The 
purpose ot this appraisal was to determine the status of the air 
pollution situation, and the need tor government activity in 
solving air pollution problems. This report is an analysis of 
information collected relating to sources of pollutants, dispersion 
ot pollutants, ind1cation of pollution levels, and the status of 
local activity in the air pollution tield. Charleston lies in an 
area of frequent stagnating high pressure systems - the 
meteoroloqical model associated with major air pollution episodes -
and tor this reason bears surveillance. However, because of its 
proximity to the Atlantic Ocean and its level topography, 
Charleston usually receives good ventilation in part because of 
the sea breeze. This advantageous phenomenon decreases inland. 
The atmospheric pollutants ot immediate concern derive from 
industrial sources. However, domestic, commercial, and municipal 
sources do contribute to the overall pollution. load of the 
atmosphere. To rtate, public complaints relate to nuisances, 
particularly industrial odors. There have also been a few 
allegations of vegetation and property damage. Measurements by 
the Public Health Service's N~tional Air Sampling Network 
in the City of Charleston indicate that the particulate loading 
is not excessive, as judged by ccmparison with cities of comparable 
size. The sampler is located in the center of the city and is 
not indicative ot pollution levels in other arPas. Of greatest 
intPrest and concern is the North Charleston "neck" which 
contains within a limited area a complex of air pollutant sources 
and residences. No data are available to indicate pollution 
levels in this area, although analysis of the Network data 
implies that they are signiticantly higher than in the city. 
There is presently no local or State air pollution program, nor 
is there routinely available to the local area any agency with 
authority and ccmpetence in this field. On the basis of this 
appraisal and the general available knowledge relating to air 
pollution, the following recommendations are made to the 
Charleston County P.ealth DepartmenL. (1) Information should 
be developed relatinq in detail to air polluti0n levels and 
sources Ln the Charleston area, particularly to t~e north of the 
city limits. (2) A modest public education program should be 
unrlertaken. ( 3) A modest air pollution program should be 
developed within the County Health Depart~ent. (4) In 

03~10 

o. Paganini, M. D. Hiqh, and P. A. Kenline 

APPRAISAL OF AIR !'OLLl!HON IN TEY.AS (R;;:PORT OP A COOPEFATIVE 
SURVEY BY THE TEXAS STATE DEPARTMENT OF HEALTH AND THE U.S.· 
DEPAPTM!NT OF HEALTH, EDUCATION, AND WELFARE, PUFLIC HEALTH 
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S"PVTC1', DECEr.SFR 1 Y':J I 'THROUGH 195b) Texas State Dept. of 
He'llth, A•1stin. 1958. 112 PF· 

HE.Ii 

~his state-wide appraisal or tte tactors relative to air pollution 
in TPxac resulted trom the intere~t and concern expressed by 
citizens and orcan1zations in the State. Fealizing the need for 
ac~ion, the ~exa~ State Department ot Heaith requested 
assistance tram the United States nublic Health Service in 
coPductina a gPneral appraisal to deter~ine the status of air 
pollution in tnP State and the need for additional activity on the 
part ot thP State government in meeting its air pollution 
oroblems. Data used in preparing this report were obtained by 
interviPws with intorme1 individuals, by direct observations, by 
auostionn~ires, and by review o± existing infor•ation. 
Information was secured which would indicate the occurrence of 
air pollution problems, the general nature of local control 
programs, the presence ot potentiai rollution problems and adverse 
pollution tactors, and tho need tor future activity to insure 
adoguate protection ot thP vital air resources of the State. 
~hP appr'lisal was conductPd trom December 1957 through July 
1Y~~- Air pollution problems exist in wany arPas of the State. 
Ot the 71 larger cities in the State, to which field visits were 
rPrie, ov<>r three-rourths (Sb citiPs) were tound to have 
obiection!ble air pollution in their area. Of the u10 
ques•ionnaires returned trom the city and county health officers 
ot the smaller towns and rural areas ot the State, 194 indicated 
tho oresence of objection2bl~ pollution. Very little work in the 
air pollution rield is currently being done. In thP absence of a 
d~tinit0 state air pollution law a~d of specific appropriations for 
t~e purpose, thP activities ot tbe State Health Department in 
this tiel1 arP 11miteJ to investJgation of complaints when 
requPsted by the local he~lth departments. (Author summary 
modifiert) H 

OJ'> 13 

~ DILO! smUDY OF ~iR POLlUTTON TP 1Y~CH3URG, VIRGINIA. Public 
Health Service, Washington, D.C. anj City of Lynchburg, Va. 
•eb. 1Y'i1. 2') pp. 

Pesults of a one-week air pollution s~rvey in Lynchburg, 
Virgini~, revealed the tallowing: 1. The levels found give a 
clea~ in11c~tion that Lynchbura has an air pollution problem. 2. 
Tha levels tound for soiling capacity and particulate matter 
inrticatr the presence ot a general sraoke problem. 3. The 
visibility standard for ambient air of the California State 
Health Deo'lrt!'lent (less than three miles at less than 70 percent 
relative hu~1~1ty) was exc 0 eded on six days, another indication of 
hiqh particul2te levels and smoke. 4. A combination o~ 
metPorological conditions, including low wind speed, temperature 
invcr~ion, ~nd a ~aze layer ~t the top rim or the James Qiver 
Valley were noted on ~ebruary 1~. The highest levels of general 
air pollution tor the entire sampling period occurred during this 
perioQ and appear to he attributable to tne combined 
meteoroloqical conditions. 5. The high level of sulfur dioxide 
is comparable to levels tound in many large population centers or 
hi~hly industrialized areas. ~he levels for so~e ot the gaseous 
pollutants are ab0ut average tcr urbdn areas; however, under 
conditions ot low wind speed and te~perature inversion, they may 
~ccurnul~te until wuch hiaher levels are reached.## 
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ATMOSPHERIC POLLUTION IN THE GREAT KANAWHA RIVER VALLEY 
INDUSTRIAL AR~A. West Virginia State Dept. of Health, 
Charleston, Bureau of Industrial Hygiene and Cincinnati 
Univ., Ohio, Kettering Lab. 195L. 18!1 pp. 

The purpose of the survey was to (1) establish factual information 
as to the atmospheric polluticn problem of the valley, (2) compare 
the present particle-fall load of the valley to that of a previous 
survey made by the Bureau of Industrial Hygiene, West Virginia 
Department of Health from June 19!15 to December 19!17 and (3) to 
determine the present or future needs of establishing an agressive 
air pollution control program for the area. The total daily load 
of particulate solid matter discharged to the atmosphere was 
tound to be approximately 500 tons, derived mostly from burning or 
processing of coal; that ot gases, fumes, and vapors, most of 
which are sultur gases tram the use of coal, amounted to about 370 
tons. While the particulate matter (fly ash, etc.) can be 
controlled to acceptable levels through selection of coal and 
installation ct collectors, it does not appear that there is any 
prospect of "cleaning up" the valley completely, although there 
is evidence that much more can be accomplished by economical means. 
It is further indicated that even with a consistent uniform daily 
loadinq of the atmosphere with particulate matter, the ground 
level concentrations may vary greatly, depending upon 
meteorological conditions. The elimination of sulfur dioxide 
arising tram the use of coal is an extremely difficult problem, 
since low sulfur coal is not obtainable locally in sufficient 
quantity, while chemical methods of control ~ould be economically 
prohibitive at the present time. Odors, which are extremely 
annoying at times, have not been explained satisfactorily in many 
cases. Analytical methods of identification are not available 
except in a tew cases, although special equipment might be 
valuable in identifying such contaminants. Greater assistance 
from industry is required to identify such materials, to determine 
their toxicity and to establish the quantities discharged into the 
atmosphere. Two episodes of eye irritation of fairly severe 
character occurred in 1951. While these were of short duration, 
they served to indicate that pollution in the valley, under adverse 
conditions, can cause demonstrable ill effects. (Author 
summary modified)## 

03701 

J. Cholak, L. J. Schater, II. J. Younker, and D. ll. 
Yeager 

THE RELATIONSHIP BETWEEN SULFUR DIOXIDE AND PARTICULATE MATTER IN 
THE ATMOSPHERE. Am. Ind. Hyg. Assoc. J. 19, (5) 371-7, 
Oct. 1958. (Presented at the 19th Annual Meeting, American 
Industrial Hygiene Association, Atlantic City, N.J., Apr. 
24, 1958.) 

The purpode of this aerometric survey was to study the 
relationship between the selected pollutants in the natural 
photochemical formation of the oxidant type smog. This paper 
describes the features and the patterns of occurrence of 
particulate matter and sulfur dioxide as observed in Cincinnati 
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since 1946. The findings obtained in the survey permit 
interesting comparisons with those obtained in earlier surveys.## 

c. P. Hosler 

NATURAL ~AD10ACTIVITY (RADON-222) AND AIR POLLUTION 
MEASURE'.1ENTS IN WASHINGTON, u. c. J. Appl. Meteorol. 5, (5) 
6~3-62, Oct. 1966. 

Atmospheric concentrations of radon (!ln222) were measured at 
urban, suburban and rural sites in the Washington, D.C., 
metropolitan area during a staanant weather regime in mid 
August 1Yb~. An analysis of air quality data, radon 
concentrations and meteorology indicates that the stagnant weather 
conditions which lead to th0 accumulation of smoke, haze and 
gaseous pollutants in the air, are conducive to the 
accumulatioP ot radon in the lower atmosphere. Dur1nq 
maximum staanation radon concentrations were 2-4 times higher 
than normal; the ~igh levels of natural radioactivity reflect 
the limited volume of air available tor dilution, caused 
by a restriction to vertical mixing t~at prevailed 
throughout the stagnant period. This case study suggests 
that hiah concentrations of natural radioactivity will be 
indicative ot air pollution potential conditions existing in the 
atmosphere. Also, air quality data indicated that heavy 
rains and vigorous rixing associated with a squall line were 
inet~ective in cleansing or displacing, for a significant length 
of time, the polluted a1r 1PC1ss. (Author abstract)'*~ 

0 37 14 

J. Cholak and L. J. Schater 

TH': CONCENTll~TIONS OF OXID~"lT (OZONE) AIJD NITROGEN DIOXIDE IN 
TfiE ,qR OF C:iNCINNATI, O'lIO. All'. Ind. Hyg. Assoc. J. 
21, 4':<<-8, Dec., 19b0. (Presented at the 21st Annual Meeting, 
American Industrial 'lygiene Association, Rcchester, N.Y., 
Apr. 2'i-2H, 1960.) 

The our?ose of this paper rs to describe observations concerning 
the concentrations of oxidant, nitrogen dioxiie and nitric oxide. 
The trequenciea of the occurrence of certain average hourly 
concentrations ot oxidant and nitrogen dioxide in the air at the 
three stations and of nitric oxide at the Avondale station are 
illustrC1tc,d c:;rd?h:_cally. l'rgher conce11trations of oxidant were 
tound in rhe Avondale section ot the city. Values in excess of 
pphr occurred 503 of the time at the Avondale station, 38~ of 
the time at the perimeter residential station (French Park) and 
only 263 of the ti~e at the downtown station. An average hourly 
concentration in excess at 10 pphm was never reached at the 
downtown station and occurred only 0.01 and 0.05% of the time at 
the French Park and Avondale stations respectively. The 
ord~r of rank of the three stations wrtt respect to the levels of 
concentration of nitrogen dioxide ditrered tram that shown by the 
oxidant. The levels of concentration were higher in the downtown 
area, and decreased in the air at the two residential areas in 
accord3nce with thei~ distance from the central core area of the 
city. ConcEntrations at nitrogen dioxide, averaqinq less than 1 
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pphm per hour were found 443 of the time at the French Park area, 
14% ot the time at the Avondale station and only 23 of the time 
at the downtown station. Data on nitric oxide were collected for 
several months during 19~8 and 1959 only at the Avondale station. 
These data indicate that the average hourly concentration in 
Avondale was less than 1 pphm tor 84i of t~e time. Average 
hourly concentrations in eXCPSS ct 10 pphm occurred only 0.53 of 
the time.lHt 

0371 s 

J. Cholalc, L. J. Schafer, D. Yeager, and W. J. Younker 

GAS!OUS CONTAMINANTS IN THE ATMOSPHEPE. A.N.A. Arch. Ind. 
Healt.h 1:,, 198-206, Mar. 1957. (Presented at the llir 
Pollution Sywposium, 130th Meeting, American C~emical 
SociPty, Atlantic City, N.J., SPpt. 17-21, 1956.) 

This paper de~ls with the concentrations of oxidant, nitrogen 
dioxide, sultur dioxide, and carton monoxide found ~n the air in 
the course ot prolonged tests during three seasons of the year. 
The concentration of sulfur dioxide in the air ot Cincinnati 
varied with the season. It was lowest during the summer when the 
combustion ot solid fuel was at a minimum. The level of 
concentration of oxidant as recorded by the potassium iodide 
recorder varied inversely with the concentration of the sulfur 
dioxide present. The highest levels ot concentration were tound 
during the summer season. The oxidant usually reached its maximum 
value during the afternoon and was lowest during the night. The 
concentration ot oxidant in the atmosphere of Cincinnati ranged 
between 0.2 pphm and 6 pphm. The diurnal fluctuation in the 
concentrations of nitrogen dioxide in1icated that the 
concentrations were generally higher dt night than during the 
daytime. The lowest levels ot concentration were found during 
periods when the oxidant reached its highest value. The levels 
ot concentration ot nitrogen dioxide ranged betwe~n 0.2 and 9.5 
pphffi. The concentration of carbon monoxide in the air during all 
three periods was very near the limit ot detection of the method 
employed, being below 1 ppm qenerally.#~ 

0461 F, 

J. E. Dickinson 

AIR QUALITY OF LOS ANGELES COUNTY (TECHNICAL PROGRESS REPORT -
VOLUME II) • Los Angeles County Air ?ollution Control 
District, Calif. Feb. 1961. 306 pp. 

Volume II ot the Technical Proqress Report is concerned with 
chroniclir.g the air monitoring program of the los Anqeles 
County Air Pollution Control District between 1951 and 19~9. 

Topics covered include: Chemistry o! the Atmosphere; Air 
Monitoring; Evaluation of Smog Effects Data; Estimation of 
Total Air Pollution in Los Angeles County; Utilization and 
Analyses of Total Air Pollution Data. ~ithout the data 
accumulate~ as the result of the sa~pling programs of 1951-57 it 
would not have been possible to discover the unique problems 
involved with Los Angeles smoq and to aetermine what kind of 
control measures would be needed to abate them. Thus, it was 
possible (1) to identity in the atmosphere the contaminants 
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consia9red to be the most important with regard to p~otochemical 
smog torrnation theory; (2) to establish their approximate 
concentr:ation ranges; (J) to contirm theories of photochemical 
srnoq formatior and transport; and (4) to deiine the areas of the 
3asin most severely aftected by smog and the areas in which most 
of the contaminant sources were concentrated. Correlation 
between meteoroloqical trends and smog occurr~nce, without 
radical chanae in emission concentrations, indicate the 
importance ot weather: conditions to smog occurrence.## 

() 4" ') 1 

.• Commins P. " Waller 

OBSEFVPTIONS f~O~ A TE~-Y~~~-STUDY OF POLLUTIO~ AT A SITE IN THE 
CI'"Y 0" LONDO~·. Atmos. Environ. 1, (1) 49-68, Jan. 1967. 

~s par:t ot an ext~nsiv2 study ot the eftects ot air pollution 
on health, measurements ot pollution have been made at a site in 
Lonoon for more than ten years. The results of daily 
m0 asurements ot the soncPntration or smoke and sulfur dioxide 
marte throughout that period and of more frequent measurements 
~~de during episodes ot high polluticn are reported. These 
show a reduction in the annual mean and peak concentrations pf 
smoke during ~he ten year period, but there have not been 
any siqnificant chanqes in the concentrations of sulfur 
d1ox1rte. Occasional measurements of a wide range of other 
pollutants are also reported and results from a series of 
measurements ot polycyclic aromatic hydr:ocarbons indicate 
a a~cline in the concentration ot this potentially 
carcinognnic component ot pollution in London. (Author 
abstract modified)#~ 

04F/IJ 

J. Yoco'.ll, 
~agyar 

,J. ~. "arrow, 0 r·:. Gagosz ar,d J. C. 

AIR DO~lUTJOE STUDY 0? T~E CAPITOL REGION 
T"C S<>rvice <orp., Harttord, Ccnn. l<Jbb. 

(~1\TcliHl PE"O"T). 
65 PP· 

ThP onjectives werP: (1) ?valuate the air pollution prcbleJJ in 
the Capitol Fegion, both existing and potential with emphasis on 
the Lttter. (2) Procure data for determinino the neert tor d 

regional air pollution control prograill and a~lineate rational 
noundairPS tor such " program. The rurpose of this Interim 
P0port is ta pres0nt and sum~arize the completed Source 
Irventory and to r:~port on the status ot the other: phases of the 
study. T~e pattern ot air pollution emissions is strongly related 
to l~nd USP and r:oad systems ar.d is regional in nature. Although 
the towns making up the Caoi~ol Region aitter widely in character 
, +he p1ttern ot emissions are not related to town boundaries. 
Cacbon monoxide emissior.s are relatea alwost entire>ly to 
automotil~ ~se. Autowoh1les are also the principal contribution 
tn hvarocar:bon emissions, but home and municipal retus 0 burning 
and indus•rial ~recesses make sianificant contritutions. Nitrogen 
ox1dq3 3re contributerl in almost Pgual aI11ounts by automobiles and 
heating systEms. This accounts tor tne relatively even 
distribution ot this pollutant. Sultur: oxides are produced mainly 
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in industrial heating and power generation plants bur~ing high 
sulfur tuel. Theretore the emission of this pollutant type is 
clearly related to industrial land use. Particulate matter 
is produced largely by industrial heating and manufacturing 
processes with significant contributions from domestic and 
municipal retuse burning. The distribation of particulate 
emissions is dependent to some degree on land used for heavy 
industry such as metallurgical and mineral processing. Levels of 
pollut~nts measured were, in general, low. Except for a few days, 
weather conditions readily dispersed pollutants before they could 
accuw.ulate. High concentrations ot pollutants occurred during a 
prolonged stable atmospheric condition during late November as 
recorded by the State Department of Health. The differences in 
pollutant levels from station to station, could, in general, not be 
accounted for based on surrounding land use and estimated 
ernissions (Source Inventory) without specitic knowledge of the 
prevailing weather patterns. Inversions occur frequently during 
the niqht and early morning hours in both the Connecticut and 
Farmington Valleys. Only two ot the towns in the Capitol 
F€gion have specific regulations governing emissions of air 
pollutants. riost ot the towns have some measure of control over 
potc-ntial air oollution ernissions by means of zoning ordinances.## 

OUR 33 

H. H. Hovey, Jr. 

AIF POLLUTION IN WFSTCH~STEP. Westchester Cooperative Air 
Pollution Control Study, Uestchester County, New York. (In 
coop~ration with Mount Vernon City Health Dept., New 
Fochelle City Health Dept., Westchester County Health 
Dept., and Yonkers City '.iPal th !lept.) 196':>. 86 pp. 

Within the tramework of the New York State Air Pollution 
Control Act a series of air pollution surveys was initiated to 
provide data for carrying out the directive in the law. Among 
these was a comprehensive study of the air pollution potential in 
WPstchester County, undertaken from July, 1962, until 
Septemher, 1964, as a cooperative effort by the Mt. Vernon, 
New Pochelle, and Yonkers City Health Departments and the 
Westchester County Health Department. The objective of this 
study was to define the nature and extent, and causes and effects 
ot the air pollution potential in Westchester County. Eoth the 
industrial and nonindustrial air pollution potential were 
studied by conducting an inver.tory of possible air contaminant 
sources to determine contaminant emissions within the county. The 
inventory was supplemented by an atmospheric sampling network 
consisting ot 2J stations located thro~ghout the county. 
Recommendations were based on the findings from combined 
inventory and atmospheric samplina data. Many problems are 
created by the 182,000 tens of air contaminants (exclusive of CO, 
estimated to te more than BJ0,000 tons per year) emitted annually 
to the outer ai~ in Westchester County, although there are no 
major county-wide air pollution problems. Traffic concentrations 
in the southern portions of the county tend to increase the 
potential problem from CO. Westchester County has a 
meteorological regime relatively tavorable to good dispersion and 
diffusion ot contaminants in the atmosphere. Only 23% or 42,000 
tons ot Westchester County's air contamination comes from 
industrial sources while 78% or 140,000 tons of the total 
contamination comes from nonindustrial sources. Of this amount 
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over 100,000 tons comes from motor vehicle and other transportatio~ 
sources. Southern Westchester Councy is densely populated and 
has most of the county's industry with the exception of the 
villages o! Dobbs Ferry, Elmsford, Larchmont, ~orth Pelham, 
PPlham and Scarsdale, and the City cf Rye.## 

04fJJ4 

New YorK State Air Pollution Control Foard, Altany. 
15 pn. 

1%5. 

AIP DQLLOTION/CH~MUNG COUN~Y (SOPPLE~E~T TO CO~PR~H£N5IVE 
~ P "~ 5 U !' V E Y ? S ;:> C 'l T iHI i'l BS R 0 NE ( G 0 :'.:AT ER EL IU ii A) • 

Since the degree ot air pollution is low in this rural portion of 
Chemung County, proper steps would oe taken to insure 
contin,1in'~ low levels of air conta;ninar.ts. All new sources of air 
pollution can be controllen by adherence to ruJes and regulations 
~romulgated hy the ~ew York State Air Pclluticn Contr~l 
Board in 1962. Local otticials, in cooperation with the Board, 
can insure new sources er modifications to existin; sources and 
meet minimum requirements as established by the Board. Pules 
and regulations tor this area shculi be made at t~e S3~e time as 
thosa for Gredter llmira, using ambient air quality objectives 
as promulqatP1 by the Board. When applying the ambient air 
quality objectives, both the t=resent survey area and ~reater 
Elmira should ba classitiPd as one region. In this m3nner, all 
ot Chemung County ~ay have a uniform set ~f rules and 
regGlations at the same time. ~e~use disposal prastices should be 
reviewed in each community. 0Fen ~urning of re~ase by private 
individuals should be prohibited and central collection 
insti;atPd. Disposal should ce properly-operate1, sanitary 
lc>Tldtills or a.ny other acceotable method. (Author sum~ary) ## 

uu >:Jh4 

New vork State ~1r ~ollution Control Board Albany. 
Yb Pt=· 

1c;64. 

AIP DQLLllTIO~: NIPGAFA COU~TY (CCMDRPHE~SIVE APfA S0°VfY 
Report number thrPe). 

The obJectives of this studv are to detine the nature and extent 
ot the air pollution poter1tial in Niagara Cour.ty so as: (1) To 
proviae intor~ation by which rules and rLgulations can be 
established tor the control of existina air ~ollution; (2) To 
provide technical datn needfo'd tor i mf0lem2ntation of a practical 
and reasonarl2 aj_r pollution abatE"ment proaram; ("l) 'lo assess the 
ettEctive~ess ot existinq controls and detecm1ne what st2ps must 
bP taken by covernmental agpncies to control both PXisting and 
potoonti1l air pollution; nnc (4) mo provide Lac~gcound ciata needed 
to chack th~ etfectivenes2 ot any tuture contcol program.Cl 

049 !J6 

J. Cholak 

TR~ NAT~·~ OF A~M03PrlPRIC POLLUTION IN A NUMBEP OF I~DUSTRIAL 

CO~i<UNI'.:'I?S. Proc. Natl. Air ?ollutior. Syrrp., 2nd, 
Pasadena, Calif., 1'152. pp. 6-1'1. 
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An expanded electrostatic precipitator sampling program 
for investigating certain more general characterist~cs of the air 
pollution of Cincinnati was resumed in 1946. Starting with 
twelv~ sa~pling sites, the proGram was gradually enlarged 
in scope during the period 1946-51 to 1r.clude the measurement of 
a number ot gaseous pollutants as well as determinations 
ot the comoosition ot the particulate matter suspended in the air. 
Various other pollutants were included in the investigation as 
tacilities tor collecting samples and technigues tor their 
analysis were improved. During this same period opportunities 
presente1 themselves tor the study of pollution problems of a 
number ot other comillunities. Since these data, obtained by 
comparable methods, are ot interest in showing the 
similarities ~nd differences in tne cnaracter of the 
atmospheric pollution of various communities, it is 
our pur:pose (1) to describe the nature of the air pollut:ion of 
cincinr.ati, (2) to compare the Cincinnati data with the 
tindinqs obtained during the course of shorter studies in other 
communities, and (3) to amplify the picture with results of 
observations reported in the literature. In mating such use 
of the dati'I of othe•r investigators the anal]'tical approach 
has been given careful consideration in order to mate 
certain ~hat comparable data were being dealt with.## 

U4Y% 

'.'!. Katz 

SOUFCES OF POLLUTICN. Proc. 
Symp., :tnd, Pasadena, Calif., 

Natl. Air Pollution 
1952. pp. 95-105 

The wind and cloud conditions in the Detroit River area for 
five years are summarized. Sulfur dioxide was measured by 
antometers. Hydrogen sultide, chlorine, oxides of nitrogen, 
and ammonia were sampled. Suspended particulates were 
collected. The distribution of dust fall components is 
tabulated. About twenty metallic elements were identified by 
x-r:ay dittraction of suspended particulates. Community 
health surveys covering morbidity and mortality records and 
accounting tor ethnic and socioeconomic factors are outlined.## 

05U O~ 

New York State Air Pollution Control Board, Albany. 
1966.) 13L pp. 

(Feb. 

AIR ~OLLUTION/THF. ~ID-EUD50N: GREENE, ULSTZR, ROCKLAND, 
COLU1"BIA, !lUTC!'F.SS (COMPREHENSIVE AREA SU RV FY R":POliT NUMSER SIX). 

A comprehPnsive study ot the air pollution potential in the Mid
Hudson area was undertaken as a cooperative effort by the 
Columbia, Dutchess, Rockland, and Ulster County Health 
Departments, and the State Health DepartCTent•s Oneonta 
District Ofiice (for r.reene County) and Middletown District 
Otfice (tor Beacon City). The objective or the study was to 
detine the nature and extent, and causes and effects, ot the air 
pollution potential in the Mid-Hudson area. Both industrial and 
nonindustrial air pollution were studied by con1ucting an inventory 
ot possible air contaminant sources and determining contaminant 
emissions within each county. The inventory was supplemented by 
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an atmospheric sampling network consisting of 41 stations located 
throuqhout the tive counties.I# 

New York Sta~e Air Pollution Control Board, Albany. June 
1%b. 3'> np. 

AIP ryOLLUTION NASSPU COUN'lY (CO~PPEHENSJVE AREA SURVEY REPORT 
NU':i3"R "OUP). 

A co~prehnnsive survey of local sources ot atmospheric 
contamination was conducted by the Nassau County Depart~ent of 
Healtt in order to appraise the present status ot and the 
potential tor air pollutior. in the County. In defining the 
nature ard extent ot existinq ana potential air pollution, the 
objectives ot this stuay werP: (1) To provide information from 
which rules ani requlatiors rnay be established for the control and 
abatnrn~rt ot ex~stina air pollucicn in Nassau County; (2) To 
proviG~ technical datQ needed to implement a practical and 
reiisonable air pollution abatement program; (J) 'lo assess the 
ett0ctiveness ot existino controls and determine what steps must 
be t'ken by qcvernm<ental Qgf'11cie:o to control both existing and 
potF:itial air pollution; (4) To provide background data needed to 
chPcl<: thf' ettect1veness ot anv tuture control program; and (5) To 
obtain inFormation tor pre~entation to the State Air Pollution 
Cor.trol ?oard tor use by the Poard in establishing rules and 
r<egulations tor control ot air pollution as mandated by law. An 
inventory ot air contaninant sources, an aerometric sampling 
networ~, an1 an ir.vf'stigation o~ COQflair.ts aud air pollution 
ettects were und<'rtaken ta obtain the date needed.## 

NPw York StatF ~1r ~ollution Control Goard, Albany. 
l<1':>o.) 7u pp. 

(July 

This r 0 oort contRins current knowledge ot air pollution problems 
att~ct1ng ~~w Yor~ State. Prev1ou~ stujy results are 
su~m~rize1 ~n~ morF icpor+3r.+ tactors influencing air pollution in 
the stat<' arg discussed. The natcre and types ot air contaminants 
, t~Pir er~ 0cts, ~nd t~e <'lPMPnts or dlr ~ollution legislation are 
considered. Study arras tor tuture activities of the Air 
Pollution Cortr~l Po~ri and priorities tor ~cticr are proposed.I 

0 ':> 1 11) 

w .. J .. H~~ming, ~ .. D. l1ctcPh1?e, and J. R. Taylor 

CC~1~~I~AUT CONCENTRATTO~S IN ruE AT~OSPHER~ o~ LCS ANGELES 
COUfTY • J. n.ir Pollntio1~ Co'ltrol Assoc. 10, (1) 7-16, 93, 
Feh. 1 <1 b tJ. 
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The primary purpose ot this study was to analyze long-term 
pollution trends as ~easured by the Los Angeles air monitoring 
network. Except for work in England on a distinctly different 
tyoe ot air pollution problem, there are tew data available which 
spa~ any appreciable number of years. The District's 
monitorinq was accomplished with 24-hr recordinq devices. Its 
usetulness is justified primarily as a protection and warning 
measure. A by-product ot this operation is the generation of data 
trom which rollution can be studied. The findings may be 
summarized as :!:ollows: (1) During the three-year period, 1956-59, 
the qeneral level of CO rose. The rise in CO of one ppm per 
year was not reconciled with weather or other pollution factors. 
The rise in N02 was small and trends are available only from 
1Y57. S02 varied slightly without changing its general level. 
Particulates declined during 1956 and 1Y57 which could have been 
due in part to the District's incinerator ban. A preliminary 
~tudy on the basis ot comnarable weather factors appeared to 
justify this conclusion. The oxidant, eye irritant, and plant 
toxicant declined in 1956 and 1957 fr~m a high in 1955, but 
exhibited a slight upturn in 1958. Winds and inversions appear 
to the determining factors tor trends in eye irritant, oxidant and 
plant toxicant. (2) In examining the monthly averaae data used as 
the basis tor the trend lines, it was observed that certain 
contaminant and weather tactors could be grouped together. 
Monthlv averages tor primary, or Type I factors exhibited annual 
peaks in midwinter. These wet:e CO, hydrocarbons, N02, 
pat:ticulates, S02 (not !Jertect tit), trequency of morning 
surtace inversions, and the inverse ot 1600-1900 PST windspeeds. 
In addition, the Type I contaminants are known to yield bimodal 
diurn~l variations. Secondary, or Ty~e II, entities showed 
annu~l peaks in the autumn, and single daily peaks. These 
included aldehydes, eye irritant, oxidant, plant toxicants, ozone 
alerts, restricted visibility, the frequency of Rule 57 Days, and 
the inver3e ot 24-hr average windspeeds. Both the yearly and the 
diurnal cycles confirm the distinction between Type I and Type 
·rr contaminants. (Author conclusions modified)## 

0 5112 

Roqers, L. H. 

NITPIC OXIDE AND NITPOGEN DIOXID! IN THE LOS ANGELES ATMOSPHERE. 
J. Air Pollution Control Assoc. 8 (2), 1:24-8, Auq. 1958. 
(PresentPd at the 132nd National Meeting, American Chemical 
Society, New York City, Sept. 8-13, 1Y57.) 

The objective ot the studies reported here was to identify the 
interrelationships between NO, N02, OXIDANT AND OXIDANT 
precursor i~ the Los Angeles atmosphere. A tour-channel 
instrument was used to monitor the atmosphere, except for the 
oxida~t stud1es where a different instrument was used. The 
instrument included a 4-channel Brown strip chart recorder which 
made su~cess1ve readings on a srecial 7-cell colorimeter. The 
colot:imeter provided a means ot weasuring the reaction from 4 
absoroing c0lumns, one fot: each of the atmosphet:ic components. 
N02 was measured after contacting the air wit~ modified Griess 
reagent; NO plus N02 was ~easured by first converting NO 
to N02 with a controlled concentration ot ozone, and measuring 
the total N02 with moaified Griess reagent: oxidant was 
measured with 203 neutral KI; oxidant precursor was measured by 
firs~ passing the air sample through a 50 1. Pyrex flask 
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irradiated with·four mercury arc lights, and then into a 
contacting column cor.taining 20% neutral KI. Average oxidant 
precursor showed a greater value than oxidant both day and night, 
although the maximum was about the same for both components in the 
middle oi the day. Oxidar.t precursor was distinctly greater 
during the hours when the sun's intensity diminished, and at night 
A minimum was observed at 5 to 6 A. M. The average 
oxidant-torming power of the atmosphere, as measured by the 
oxidant precursor values, averaged mere than ·15 pphm. NO was 
found to occur at larger concentraticns than N02 during the 
night, but a reversal occurred during the daylight hours. 
Moreover, there were two maxima for both components at abo~t 
8 A.M. and a9ain about 6 to 10 P.M., with two minima: One in 
the middl~ ot the day at about 11 A.M. to 2 P.M. and in the 
early morning at about 4 to 6 A.M. The minimum observed in the 
middle ot the day occurred at the same time as the maximum oxidant 
value measured. The rough parallelism between No. and N02 
concentrations at night suggests that N02 is being formed from 
NO, presumably by the reaction 2NC + 02 yields 2N02.## 

O'.i33fi 

c. E. Scnumann and c. w. Gruber 

AIR QUALITY DATA-1966. Cincinnati Dept. of Safety, Ohio, 
Div. of Air Pollution Control and Heating Inspection. 
(May 1 96 ·1) • 3 j pp. 

The purpose of this report, published tor the first time as a 
separate document by the Cincinnati Division ot Air Pollution 
Control, is to summarize air quality levels of pollutants 
CQrrently being measured in the City of Cincinnati, including:, 
(1) measurements made wholly by this Division; (2) results of 
cooperative projects with the U.S. Public Health Service; and 
(3) summaries ot Cincinnati air quality compared to other cities 
tor certain pollutants. Tabular data are given tor: dust fall 
(setteable particulates); soiling index; suspended particulates; 
wind-blown particulates; gaseous pollutants; and Southwestern 
Ohio-Northern Kentucky air pollution survey.## 

0'>481 

AMBI~NT AI~: G1ILFOPD COUNTY, NORTH CAROLINA. Guilford 
county Health Dept., Greenboro, N.C., Division of 
Environmental Health. 1966. 52 pp. 

The purpose of this report was to provide tactual information 
tor the citizens and government of Guilford county for use 
in the development of a program to 'control air guality in the 
area. The County covers an area of 691 sg. miles and has a 
population ot L46,5L0 (1960 census statistics). Industrial 
activities include: textile, wood products, machinery and metal 
products, food products, mineral Froducts, printing and 
publishing, paint, chemical and fertilizer manufacturing. 
Pollutants resulting from these activities include: dusts, fines, 
fumes, smokes, organic vapors, odors, and gases. Sampling 
dat3 for the year between 1964 and 1966 were obtained by the 
tallowing methods: high volume samplers for suspended 
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particles, dustfall jar sampling for dusts, AISI tapes for 
soiling index measurements, and gas samplers for S02, NO and 
N02. The sampling data are tabulated for the various 
pollutants. Estimated fuel usage in the County for the year 
of 1Yb~ is tabulated. Estima~ed sulfur content for coal was 
0.9% and 1.03 for commercial and domestic use, and 
industrial use, respectively. Meteorological aspects here 
pertaining to air pollution are also reported. Results indicated 
that an undesirable concentration of air pollution existed, based 
on ievels established in other sections of the nation. More 
detailed and concentrated efforts are needed on gaseous sampling 
tor achieving meaningful conclusions.## 

05500 

J. L. Sullivan 

PAqTICULATE A3D GASEOUS POLLUTION IN NEW SOUTH WALES CITIES. 
Proc. Clean Air Cont., Univ. New South Wales, Vol. 1, 
1~p., 19G2, Paper 1. 

Measure~ents of s~oke density, sulphur dioxide and oxidant 
levels have been made in New south Wales on a routine oasis 
since 1938. Smoke densities were found to be high by the 
standards of American cities but low in comparison to Great 
Britain. During the months ot winter the measured smoke 
density was above 4 coh units per thousand linear feet for 
approximat~ly 1/3 to 1/2 ot the total time and levels above 
10 coh units per thousand linear feet occurred on most 
winter mornings. Sulphur dioxide varied from approximately 1 to 6 
parts per hundred willion and extreme levels reached only 
10-12 parts per hundred million on the basis ot 24 hour 
samples. The peak hourly concentration measured was 37.0 parts 
pee hundred million, though higher readings were observed in the 
vic1n1ty of specific sources. In one case a peak of 13.5 parts 
per million was recorded. Oxidant concentrations, measured by 
absorption in neutral potassium iodine, varied between the 
norm~! backaround of 0.02 ppm and 19 ppm. ~igher concentrations 
at smoke were observed to occur during anti-cyclonic conditions 
when a moist maritime flow of air produced stable lapse rates 
over the coastal area. The extreme smoke density levels were 
associated with th~se conditions during the winter months and 
cold drainage currents from the Dividing Range. The 
meteorological factors associated with higher oxidant 
concentrations tave not yet teen established in Sydney. 
(Author abstract) I# 

M. Tonornura 

COOPEqATION OK INSTRUMENTS AND MEASUFING. Preprint. 1966. 

since January 1964, measurements have been made on the dust 
particles, CO, S02 and nitrogen oxides, with a special 
emphasis on automobile exhaust gas, at severdl places at heavy 
tra~tic in Tokyo by means of autowatic continuous measuring 
instruments. ~easurinq instruments for 502, dust, CO, and 
nitrogen oxides employed an electro-conductivity system, a 
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scattered light system, an IR adsorption system, and a 
spectrophotometer, respectively. These instruments were placed in 
a chamber having a blower alongside the road provided with an 
inlet ot the air at the height ot 2.5 meters on the boundary of 
human and vehicle traffics. Maximum, minimum and average of the 
concentrations of each substance by hour with traffic density for 
the years 1Y64 and 196':> are tabulated as well as the distribution 
ot dust fall and S02 concentrations for 22 Japanese cities in 
1Yh3. Graphic presentation of the Tokyo findings for the year 
1Yb5 are also presented. Generally speaking, the amount of 
traftic an1 co showed a fairly good correlation up to 2,000 
cars/hour. Nitrogen oxides as well as dust particles showed high 
concentrations in one area and are believed to be due to exhaust 
gas of vehicles. The low concentration of S02 is considered as 
characteristic of a residential area.## 

0':>5 7 J 

L. 3. !1itchcock, 
'lenzetti, anc L. 

W. L. Faith, 
H. '.!agers 

!"!. Neiburger, 'I. A. 

AIR POLLUTION SITUATION IN LOS ANGELES AN AEROMETPIC SURVtY. 
Proc. 
1'J')5. 

~atl. Air Dollution Symp., 3rd, Pasadena, Calif., 
pp. 12-23. 

This paper summarizes the methods, the results, and some 
preliminary indications and conclusicns employed in the survey. 
A major ourpose ot the survey was to monitor presumably important 
vari~bles so as to proviie a mor~ adequate basis for diagnosis of 
the gener3l problem. Pinto beans were used to measure the plant 
d3~aginq eftects ot smog. Also measured were oxidants, nitrogen 
dioyide, hvdrocarbons, carbon monoxide, aldehydes, sulfur dioxide, 
oarticulates, a~~ meteorological tactors. Some of the 
r0commendations derived trom the survey are that more complete 
Meteoroloaical ~easurements be obtai~ed, that plant damage as a 
m?asure ct smcg be aiven wore extensive study, and that a minimum 
ot 14 monitoring stations he established in the Los Angeles 
Fas1Ti. ¥1. 

W ...... Sr.Ott, ~. 'l. Stephens, P. L. Eanst, and R. c. 
Co~rr 

FUSTHEF DEVELOPMENTS lN THE CHEMI~T9Y OF THE ATMOSPHE~E. 

Preprint. (~resented at the Session on Air Pollution, 
~2nd MiiyPar reetinn, American Petroleum Inst., Division of 
<e+ining, DhiladPlphia, Pa., Mat 14, 1957.) 

'he technique ot long-path IR SFectroscopy is currently being 
usea at the Franklin :nstitute both for direct studies of 
atMospheric pollution and for laboratory experiments. with the 
ti~ld instrument, conce~trations ot most of the imoortant 
pollutan~s in the Los Anqeles atmosphere were meas~red as a 
tunct1on of time and meteorological conaitions. These studies 
support 0 d the general picture of atmospheric pollutants and their 
reactions which was developed from laboratory studies both at 
The Fran~lin Institute ann in ether labora~ories. 
Laboratory studies indicated the concentrations of NO and N02 
would be quite low in smoa. 7he organic nitrogen compound, 
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identified as perozyacyl nitrite, was a prominent product in the 
laboratory studies, and it was predicted that this compound would 
be found in the smog. Both of these conclusions were confirmed by 
atmospheric analysis. The presence of ozone, long used as the 
primary smog indicator, was also confirmed. Air analyses for 
several major pollutants, made after sundown, showed a close 
similarity to an analysis ot diluted automobile exhaust and to an 
analysis of air taken near a heavy traffic center. several 
compounds whose presence in polluted air has been suspected were 
found to be below the limit of detectability. Among these were 
H2Co, HNOJ and CH30H. Reaction products of 03 with 
olefins at low concentration (30 ppm to 60 ppm) were identified as 
aldehydes, CO, C02, water, and, from propylene and 2-pentene, 
ketene. Other products of the reaction between 03 and the 
higher olef ins were indicated. Yield of CO and C02 indicated 
a definite connection between chain length and the decomposition of 
products. Several pure ozonides were prepared at low temperature, 
and their infrared spectra recorded. In some cases the 
decomposition products were determined.## 

05652 

Anderson, D. o., Williams, I. H., and Ferris, B. G., Jr. 

THE CHILLIWACK RESPIRATORY SURVEY, 1963: PART II. AEROMETRIC 
STUDY. Can. Med. Assoc. J. 92, 954-61, May 1, 1965. 

A study of the quality of the ambient air at Chilliwack, British 
Columbia, was conrtucted from May 1963 to April 1964. Measurements 
of dustfall, sulfation, hydrogen sulfide, oxidants and total 
hydrocarbons were made by a network of five sampling stations. The 
results ot this survey indicated that Chilliwack was relatively 
free from any air pollution and would therEfore be a suitable 
control for a study of the relationship between community air 
pollution and respiratory disease. 

06150 

H. Sakabe, R. Soda, Y. Matsumura, K. Honma, and K. 
Naz aki 

AIR POLLUTION STUDY AT HEAVY TRAFFIC ROAD. (Bull. Natl. 
Inst. Indust. Health, (Kawaskai, Japan)) (4) 72-6, 1960. 
Jap. 

A report is given of the hourly measurements of air pollutants 
between 8 A.M. and 7 P.M. on March 3 and 4, 1960 at a heavy 
traffic circle in Tokyo. The meteorological conditions were: 
temperature 5 to 15 deg. C, humidity 38 to 78%, and wind 
velocity 1 to 4 m/sec. The pollutants measured and methods of 
measurement are as follows: CO (Kitagawa-type tester), S02 
(Thomas• Method), HCHO (Sodium Hydrogen Sulfite and 
Chrornatropic Acid Sodium Salt Method), and NO and N02 
(Okasa-Toda Method). The results are tabulated and graphs of 
the hourly variation are given. The average findings were co, 
2.5 to 20.0 ppm; S02, 0.02 to 0.097 ppm; HCHO, 0.035 to 0.2 
ppm; and NO plus N02, 0.008 to 0.032 ppm. The highest 
concentrations were found between 8 and 10 A.M. and between 6 and 
7 P.M.## 
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Public Health Service, Cincinnati, Ohio, National Center 
tor Air Pollutioc Control 

WASHING~ON, D. C., ME'IRGPOLITAN AR~A AIR POLLUTION ABATFM~NT 

-~CTIVI'IY. ((21L))p., Nov. 1967. 18 refs. 

From February 1967 to August 1967 the Public Health Service 
conducted a technical investigation in the ~ashington, D.C., 
metropolitan area to provide information that coul~ form a 
basis tor recom~endations for abatement in accordance 
with the tenets of the Clean Air Act. The results are 
presented ot the 1967 investigation anu the methods, techniques, 
and procedures are descrited. In ccncert with cooperative 
reqional and local agencies, an air quality network was establish
ed, an emissions inventory was conducted, extansive meteoro:ogical 
data were acquired, air pollution eftects on vegetation acd 
various materials were investigated, acd special data precessing 
and summarization techniques were developed. The boundaries 
tor the activity conformed to the Metropolitan 
Washington Council of Governments• area which includes the 
District of Columtia; the Maryland counties of Montqomery and 
Prince Georges; the Virginia counties ot Arlinatoc, 
Fairtax, Loudoun, and Prince William; and the independent 
cities ot Alexandria, Falls Church, and Fairfax.~# 

Ufi I 00 

NA'IIONAL ~TQ SURVEILLANCE NEIWORYS - fI?ST QUARTE? TAEULATION 
1967. Public Health Service, Cincinnati, Ohio, National 
Cf"nter tCJr .hr Pollution Control. (1967). 217 pp. 

The data ontained by the National Air Sampling •Ptwork 
(NASl\) d11ring the first quarter ot 19b7 are presented. The 
tabulations are arranged in alphabetical order by state and include 
data on suspended particulate, S02 and N02.## 

On/01 

NATIONAL AIR SUFVEILLPNCE NFT~ORKS CONTINUOUS PIR MONITORING 
P 0 0G 0 AM (19bh DATA TABULATIONS AND SUMM&RISS FOR CHICAGO, 
CI~CINKATI, DFNVER, PHILADELPHIA, SI. LOUIS, AND WASHINGTON, 
D.C.). nutlic Health Service, Cincinnati, Ohio, Natio;:ial 
Center for Air Pollution Control. (1%6). '>'>1 po. 

Th° Continuous Air Monitoring Program is the National Air 
Surveillance Network which operates six continuous monitoring 
stations in major cities thr0ughout the ccuntrv. The data 
tabulations in this booklet are summaries ot h;urly concentrations 
ot qaseous pollutants and 2-hourly summaries ot soiling index 
levels durinq 1966. Also enclosed is a briet summary ot monthly 
ffiFans anrt maxima, and annual fre~uency distributions of data from 
011 stations.~# 
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067 07 

SUMMAQY OF 1964-19b5 AIR QUALITY ~EASUREftENTS. 90th 
Congress ("Air Pollution--1967, Part 3 p.ir Qaality Act") 
Senate Committee on Public Works, ~ashin~ton, D.C., 
Subcommittee on Air and Water Pollution, April 19, ~ay 2-4, 
H-1U, 1967.) p. 129801306. 

Air pollution surveillance activities conducted by the National 
Center tor Air Pollution Control include a nationwide network 
ot stations erruipped for periodic measurement of suspended 
particulate matter and, in some instances, such qaseous pollutants 
as sultur dioxide and nitroqen dioxide; a six-city network of 
stations equipped for continuous measurewent of several gaseous 
pollutants; and a relatively new network of stations designed to 
provide a gen~ral indication at eftects of air polluti9n on various 
tyoes ot materials in interstate regions. Data tram both the 
periodic and continuous air sampling stations are discussed.## 

06760 

N. Saruta 

AIR POLLUTIOK IN NORTHERN KYUSHJ. Kuki Seijo (Clean Air 
J. Japan Air Cleaning Assoc., Tokyo) 4, (2) 35-45, July9 
1%~. Jap. 

A preliminary investigaticn of air pollution in northern Kyushu 
was st2rted in 1952 and studies on existing conditions have been 
carried out si~ce 1Y~~. The yearly and monthly amounts at dust 
tall and S02 in the five wards ot northern Kyushu are 
tabulated for 1959 through 1965. The results show decrease in 
dust tall (tram 26.49 to 20.73 tons/sq. cm./mor.th) and in increase 
in SO:Z (tron1 (;. 25 to U.64 m1/100 cc/daf). Tabulations of dust 
t1ll an1 SO/ are given for the industrial, ~usiness, and 
residential sections. ThE Fe2C3 present in red smoke has also 
been measured and averagEs ~et~een 2.0 and 2.8g/sq. m/montr.. 
M€asurements of 3,4-bcnzopyrene and components ot automobile 
exhaust such as CO, S02, Fb, NG, and N02 are also 
tabulated tor the five wards.#~ 

0'>872 

K. L. Shesterikova L N. Strogal'shchikova 

~T~OSPPB?IC POLLUTION BY NITROGEN OXIDES. (Zagryazner.ie 
atmost<~rnooo vozdukha ok1 slami azota.) P.yg. Sanit. (Giqiena i 
Sanit.) JU-(5), .n2-J (May 1965). Russ. (Tr.) 

Determinations at nitrogen oxides concentration over the streets 
in Chelyabinsk, Russia, during peak traffic hours were 
compiled. In 51% of the samples, nitrogen oxides exceed 
the maximum permissible concentration (0.3 mg/cu m). The lowest 
concentrations of nitrogen oxides are found at two points, where 
the trattic density is lower ana the broad streets are 
situated on ar. elevation, therefore in a well ventilated 
position. #ff 

J. Air Quality Measurements 479 



0678R 

(STuDIES OF AIR POILUTIO~ IN THF DEPART~ENT OF THE SEINE IN 1965. 
PAPT 3. CONDITIO~S AT ORLY AIRPORT.) Etudes de Pollution 
Atmos?herigue dans le Departement de la Seine en 1965. 
Troisieme Partie. Operation "Aerodrome d'Orly." 
Laboratoire MuniciFal 1e la ~refect~re de Police, Paris, 
Prance. (Apr. 1':!66.) pp. 1-2, Y, 11, 1J-7. Fr. 

The results of an air pollution study made at Orly Airport 
at the request ot th2 medical services at the airport are given. 
The survey covered the exposure to ground ?ersonnel and an 
invFstigaticn ot the components of the tuel and emissions from 
jets. The investir.ation was conducted by a mobile air 
pollution laboratory located at the field during the study. In 
general, the pollution was neglible, the emissions from the jets 
were not ? matter ot concern, but there was a nuisance hazard to 
workers on piston planes. The carbon monoxide was determined 
by infra-red absorption with an average reading recorded every 
1~ min. The averages ranged from 0.5 to 18 ppm. The other 
contaminants that were determined included carbon dioxide, nitric 
oxide, nitrog<'n dicxide, sulfur: dioxide, aldehydes, lead, 3,4-
benzopyrene, toluene, xylene, and benzene, and in all cases the 
results were much lower than those obtained in various stations 
in Paris. ~cth en the basis at analyses made on ambient air and 
on emissions trom jets there is little evidence of air pollution at 
Orly Aicoort in Paris.#~ 

IJb'J hlJ 

E. w. Dcihle, Jr. 

~N~~AL REPOST 0F THE 9ilREAU 01' INDUSTRIAL HYGIENE, 1966. 
BaltirrorP City Eealth Dept., Md., aureo.u of Industrial 
Hyqiene. ( 196b). 1~ pp. 

Some r 0 s~lts o~ industrial hygiene i~vestigations are cited. 
The atmosoheric monitoring program is discussed and the results 
ot se~pling tor oxidants, aldehydes, nitrogen ~ioxide, and dust 
tall are g~dphPd. Complaints involving air rollution are 
to.t.ila te·L ~~ 

J. i:. Yoc.'Jm, ~1. A. Farro\-', J. c. rlagyar, and P. M. 
Ga0os:: 

AI~ "OLL'.llION S"CUDY OF N::1; ll?ITUN, CC'.'ll\ECTICUT (SUMMARY 
F"PG"lT) ( (TRC Service Coeµ., Parttord, Conn.)) (Sept. 
1%b). B pp. 

The City a! ~ew Rritdln Health Dercrtment conducted a survey 
ot air pollution in the city. It was the purpose of the survey to 
develo~ intcrmation on the major sources of air pollution in the 
city and detec~ine thPir qeograph1cal distribution, to collect data 
on the general level ot air suality in ter~s of several pollutants, 
and to measure meteorological conditions associated with the air 
quality measureme~ts. The survey was stnrted in October 196S and 
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was completed in July 1966. Air samFling and meteorological 
measurements were made co11c.irrently over approximately a one month 
period in each of the 4 deasons. Between the winter and spring 
sampling periods several samples for suspenued particulate matter 
were collected in the vicinity of suspected maior sources of 
particulate watter. The source inventory was conducted throughout 
the entire survey period. The survey was designed to enable the 
P.ealth De~artrrent to assess the need for an cir polluticn control 
progra~ and to serve as the basis for developing such a program.## 

06Y77 

AI~ QESOU3CES IN TH~ !'IID-WI~lA!'IETT3 VALLEY. 
Valley Air Pollution Authority, Salem, Oreg. 
!JO PP· 

!'lid-Willamette 
(Dec. 1966). 

In October of 196~, a survey and sampling program was initiated 
to determine the quality o~ air within the five counties of 
Benton, Linn, Marion, PolK and Yamhill. Phase I of this 
survey was accomplished by lccation of major sources of air 
pollution, identification of amounts and kinds of pollutants 
and, with meteorological data, establishment of dispersal and 
disposition fatterns of pollution. Sources of oollution in the 
Mid-Willamette Valley consist mainly of combustion of 
tuels tor heat and power, process emissions, and industrial and 
community soliu waste disposal practive. Other sources of 
lesser signiticance at this time include auto exhaust emissions 
and aqriculture and forest management practices. Intermittent 
build up of suspended particulates occurs during inversion periods 
throughout the year. Any month of the year i3 Salem will see 
inversions two ot every three mornings. In conclusion, the 
earlv tinaings in the study do not indicats the need for a crash 
program ot air pollution control. There is a strong indication 
that unless a preventive proqram is initiated to cope with the 
exnansion and gro~th ot communities and 1ndustriPs, the quality 
ot the air supply will rapidly deteriorate.#~ 

U"/ 166 

K. Horiuchi 

A STUDY ON TRE STATUS QU0 OF AIP POLLUTION IN JAPAN. 
City Me1. J. (Japan) 10(1):181-200 (1%4). (Presented 
Expert Committee on Air Pollution, World Health 
Oi:aanization, Geneva, Switzerland, Oct. 15-21, 1Y63.) 

Osaka 
at the 

The ma~or sources ot air pollution in Jafan and the important 
pollutants, are discussed and tabulated. Results of 
epidemiological surveys are described including morbidity and 
mortality data. 9egulations ot the Japan Public Health 
Association are listed and items covered are: maximum allowable 
concentrations; emission standards; and analytical, sampling, and 
measurement methods.4# 
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07198 

Y. Kawanami 

AIR POLLUTION IN TOKYO. Kuki Seijo (Clean Air - J. Japan 
Air Cleaning Assoc., Tokyo) 4 (2): 11-22 (July 1966). Jap. 

A uefinition of smog is given as the restriction of visibility to 
less than 2 km in the city and vicinity, excluding the restriction 
by rain. Out of 1~4 days when smog occurred in Tokyo in 1965, 
64 were caused by heavy fumes and 90 by mist or haze. The 
differences in times of occurrence of heavy fume-type smog and mist 
or haze-type smog is discussed. The yearly variation of the 
number of "smog days" is graphed indicating seasonal influences. 
Smog decreases in winter but increases in summer and fall. The 
current status of air pollution in Tokyo is also covered with 
respect to dust and soot fall, floating dust, sulfuric acid, 
nitrogen oxides, hydrocarbons, and lead compounds. Measurement of 
dust and soot fall in Tokyo began in 1955 and yearly variations 
are graphed through 1965. Dust fall reaches a peak between 
February and May and then again in August and September. 
These peaks are related to the meteorological influence ot strong 
winds in spring and large amounts of rain in spring and late 
su~mer. Therefore, July and December are considered the best 
times to investigate air pollution without meteorological 
influence. Lengthy discussion is given to daily and hourly 
variations ot pollution peaks in urban, industrial, and suburban 
areas.## 

07371 

Hayashi, S. 

THE P~ESENT SITUATION O~ COUNTER MEASURES FOR PUBLIC NUISANCE IN 
J.~PAN. Text in Japanese. Kuki Seijo (Clean Ai::: - J. 
Japan Air Cleaning Assoc.,) (Tokyo), 1 (1) :8-12, 1964. 

General intormation on public nuisance in connection with the 
rapid development of industry in Japan is given. As tor the 
present status of air pollution, the amount of dust fall, S02, 
and automobile exhaust are investigated. Dust fall and 503 
measured at 296 places is tabulated where the maximum dust fall is 
137 tons/sq. km. per month (in northern Kyushu) and the minimum is 
2 tons/sq. km. per month, and for 503 the maximum is 2. 7 
ffiJ/100 sq. cm. per day. In 1962, the maximum 502 value of 0.23 
ppm/hr was recorded and a concentration ot 0.1 ppm/hr lasted for 
1~ hours in Tokyo. As for auto~obile exhaust, an instant CO 
value ot 10 to 20 ppm has been recorded very often and a maximum 
ot N02 was round between 0.02 to 0.05 ppm. A "public nuisance 
prevention" law has been established mainly for the three largest 
industrial areas, tut some prefectures will not enforce it.## 

0 lll4!:l 

C. B. Robison, J. C. Chambers, J. w. Bates 

DE~:NINS THE P~OBLEM OF AIP POLLU~ION IN ~ETROPOLITAN 
BIRMcNGHAM, ALABA~A. Preprint, Jefferson County Dept. of 
Health, Ala., ( (32)) p., June 1967. 15 refs. 
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The air pollution problera in Metropolitan Birmingham, 
Alabama is presented. The results and recomrnen1ations of 
previous and current studiPs of air pollution in Jefferson 
County are compiled. Possible methods ot air oollution 
control are also discussed. The topography of the Birmingham 
area is irregular, consistinq of ridges with intervening valleys. 
The city proper is in a valley. The main climatic effect 
ot the topography is that during winter months it produces 
eKtreme temperature inversions and rather low minimum temferatures. 
The range ot annual averages of SUSfended particulate rr.atter 
in the 10 station sampling network varied from 72 to 281 
microgram/cu. m. Pesults show that 20% of the time suspended 
particulate ~alter in Jefferson County exceeds 265 
microgram/cu. m. The annual averages for dustfall range from 
9.5 tons/sg. mi./mo to BT.8 tons/sq mi./mo. Sulfation levels 
are generally rather low in Jetterson County. Sulfur dioxide 
levels are generally low year round with the winter season 
having the highest concentrations. Nitrogen dioxide was-the only 
gaseous pollutant found in any significant quantities with the 
range of daily levels being 0.7 to 62.7 Farts per hundred million. 
Daily al1ehyde lebels ranaed tram 0 to 4.0 parts per hundred 
million. Air pollution comes tram four main sources: 
(1) Domestic, (2) Tra~sportation, (3) Commercial and (4) 
Industrial. Stationary sources include the domestic, 
commercial and industrial. Industrial sources account for 
approximately 983 of the particulate emissions, 883 of the 
gaseous emissions and 53% of the hydrocarbon emissions from 
stationary sources. In co~parison with stationary sources 
transportdtion coatributes only slightly to the particulate 
matter. The results of the public opinion survey showed that 
54• ot the people within the City of 3irminghaw and an average of 
423 of the people outside the city limits were annoyed or affected 
adversely in some way hy air pollJtion.#~ 

0/47Y 

Dmitriev, ~. L. and O. I. Yurasova 

CONT~NT 0P Tnr PRODUCTS OF TPE RADIOLYSIS OF AIR IN TP~ •ORKING 
CHA~9ERS OF A ?OWE~FUL GAMMA JNIT. ((K voprosu o sod~rzhanii 
produktov radioliza vozdukha v rabochikh kamerakh moshchmykh 
gamma-ust;i.novok.)) Hyo. Sanit. (English Translation of: 
Gigiena i Sanit.), J!.(J) :44·~- 1~4·1, March 1967. 10 refs. 

CFSTI: TT U-'.:11409/1 

The degree ot tormation of ozone and nitrogen oxides in the air of 
the working chamber of a powertul gamma-unit was investigated. 
The ozone was determined trom the decomfosition of potassium 
iodide, while the nitrogen oxides were determined by Griess•s 
reilction as modified by Gorodetskii (19o0). The nitrogen oxides 
were determined at the worksite in the respiratory zone of the 
operator at a distance ot 1.5 Jm from the irradiator, 1 min after 
its immersion in water and the entry of people into the working 
chamber. With an air change factcr ot 10 vol/min, the 
plenum-exhaust ventilation of the working chamber of the gamma-unit 
reduces the concentration ot nitrogen oxide at the wo•ksites to 
0.04 0.9 mg/cu. m., which is 1/5 - 1/100 of the maximum 
permissible concentration. Considerable concentrations of ozone 
were found in the space between the irradiator planes at the moment 
ot irradiation. With an irradiation tiwe of 20 min and 
dose rates of JOO to 600 rad/sec, thE concentratLons were 0.21 to 
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1.92 m1/cu. m., when the plenum-exhaust ventilation was turned 
ott. When it was working, the concentration of czone decreased 
to 0.34 - o.e4 mg/cu. m., which is still above the maximum 
permissible concentration for industrial premises. In cases where 
it is necessary to exclude the harmful effects ot ozone on the 
irradiated material, the ventilation calculations should take into 
account the high concentration of ozone near the irradiator.## 

lJ"/'i2'J 

s. Hayashi 

PU1LIC NUISANCE PPODlEM ANC ITS COUNTE~MEASURE IN YOKKAICHI 
CITY. ~ext in Japanese. Kuki Seijo (Clean Air, J. 
Jaoan. Air Cleaning Assoc., '""okyo) Japan P.ir Cleaning 
Assoc. (Tokyo), 2 (3): 1-1Li, 19f>5. 

In a study ot the 0nvironmental conditions of Yokkaichi City, 
it was found that the amount of soot and dust fall has beea 
decreasing, but S02 and S03 concentration are increasing. The 
main section of the Yokkaichi industrial area is made up of two 
large industries containing a power station using only heavy oil. 
one ot the problems to be considered is the poor city planning 
which does not take into account existing meteorological 
conditions. Investigations were made on soot and dust fall, 
sultur oxides, H2S, N02, 'lOJ, and Cl. l":ethods of 
sampling, ?laces sampled, and duration ot tests are tabulated. 
The British staudard deposit gage was used for dust fall, the 
high-volnme air samplPr tor floating austs, aP.d the Pb02 
rnet~od tor S02 measurement. The maximum quantity of dust fall 
measured between December 1Y62 and October 1963 was 40.99 
tons/sg. km wonth. 7he yearly variation is graphed showing the 
1nclin•tion toward decrease. The highest average value 
ot S02 determined was 2 ~g/dAy. 7he range ot valuP is wide in 
Yokka1chi city. The r;ot10 ot S02 : SOJ •as shown to be 
more than 1:1. ~ed1cal investigations •ere a~so performed on 
30,0UO people. The gua~t1ty of dust and soot tall and S02 
is taoulated tor 20 places with t~e corresponding occurrences 
ot colds, bronchitis, emphysema, teart disease, eye disease, and 
allergic 1ermat1t1s. The relation betwwen S02 concentration 
and the occurrence of throat disPase, colds, emphysema, and 
bronchitis tor children UF to 4 years of age and for people over 
~O is araohed indicat1nq a notable relation.## 

0 /~U') 

'I. Yamate 

AJ 0 POLLUTION BY TOXIC G~S A~D ITS COUNTER MEASURE. Text in 
Japanese. Kuki Seijo (Clean Air, J. Japan Air Cleaning 
Assoc., Tokyo) J (2): 19-25, 196~. 5 refs. 

T~e present status of air pollution in Japan and its counter 
m~asures are described according to the ch€mical composition of 
the pollutlants: sulfur oxides, nitrogen oxides, halogen 
compounds, orc:anic ccro;iounds, and solid particles (dusts). The 
hourly variation of S02 concentration is graphed. In Tokyo, 
there is a peak around noon of about 15 pphrn; N02 ranges 
trom 1 to 1.5 ophm ~ith little variation. Concentraticns of 
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S02, ~O, N02, H2S, and co were measured in YokKaichi, 
r,saka and Ube as well as in Tokyo. Graphs relating amount 
ot trattic to CO concentration show almost the same pattern. 
Concentrations of ?Cl and HF in the air are quite small 
(0.3~ ppm and 0.3-0.4 micrograms/cu m., respectively) near 
chemical plants producing these gases. counter measures used 
against the various pollutant emissions are: the dry method, 
wet method, activated carbon method for sulfur oxides; alkali or 
oxidation method for nitrogen oxide; dry iron oxide and dry 
absorption methods for H2S; and water washing method for 
HC1 and HF. Afterburner methods by sparking and heat 
concentration are described for control of automobile exhausts. 
However, problems encountered with the afterburner methods are 
the high temperature required and nitrogen oxide increase. The 
equipment required is also rather large. Another method employing 
catalysts is described in which loam, molybdenum, white gold, 
nickel or vanadium are used effectively.## 

01712 

Braverman, M. M. 

TRENDS AND LEVELS OF AIR POLLUTION IN NEW YORK CITY. Am. 
Ind. Hyg. Ass/c. J. 28 (3): 291-2'13, 11ay-Ju.ae 1961. 6 refs. 

The Bureau of Laboratories of the Defartment of Air 
Pollution Control of ·New York City has maintair.ed a 
comprehensive monitoring frogram of significant parameters of air 
pollution tor over ten years. Trends and levels of concentrations 
of gases and particulates over this period are presented. 
Comparisons of the concentrations of gaseous pollutants with 
their threshold limit values (TLV) present a novel perspective of 
their signiticance. Gaseo~s pollutants that emanate chiefly 
from motor vehicles for which adequate control devices were not in 
use, continued to show a sliaht upward trend. Pa~ticulates 

continue to show a slight downward trend. Evidence is presented 
which demonstrates that more significant val,ues may be achieved 
when absolute concentrations of gaseous pollutants are compared 
with their respective threshold level values.## 

OH061 

Alkire, G. J. and c. R. Wyss 

AIR ?UALITY SURVEY AT SELECTED SITES ON THE HANFORD PROJECT. 
Battelle-Northwest, Richland, Wash., Pacific Northwest Lab., 
Contract AT (45-1)-1830, 16p., Nov. 1961. 9 refs. 

C"STI: BNWL-564 

The concentration of five potentially significant air pollutants 
(502, NO, !102, HCHO, and H2S) was measured at selected 
sites on the Hanford Project during the period May 11, 1967, 
through July 14, 1967. The observed concentration of these gases 
was below the detection limit most of the time, but significant 
levels ot nitrogen oxides and sulfur dioxide were observed at some 
sites part of the time. Downwind of a chemical separations plant, 
nitrogen oxides (NO + N02) were above detection limits (0.01 
ppm) about 303 of the time. Peak NO + ~0+2 CONCENTRATIONS 
ranged to 0.36 ppm, and hourly averages ranged to 0.12 ppm. 
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Average sulfur dioxide concentration~ were less than or egual to 
backqround 961 of the time at two sites, and 89% of the time at a 
third site. Aldehydes and hydrogen sultide were not detected 
above background during the survPy. (Authors' abstract)## 

Spin'lzzolil, A., L. :-1arraccini, G. Devoto, and S. Zedda 

DIS~RIB~TION OF SEVERAL VOLATILE TOXIC P?O~UCTS WnICH A?E 
INDICATORS OF AIR POLLU~ION IN THE CITY OF CAGLIARI. NOTE I. 
NITROG'ON DIOXIDE. ((Studio sul compor:tamento <ii alcuni pr:odotti 
tossici volatili guale indice di inguinamefito atmosferico nella 
citta' di Caglic<ri. :-iota I. Gli ossid;_ azoto.)) '!'ext in 
Italian. Folia Med. (Napl<>s), 49 (fl): 569-C,7'!, Aug. 19b6. 19 refs. 

Measurements of the level or nitrogen dioxide wer:P made at 18 
locations from 8 A. M. to R P. 'I., tram Dec. 1, 196'.i to July 15, 
1966. Selective samplers were placed 158 and 200 cm above street 
level at each monitoring location and sampled 60 1/hr: of air. N02 
was oresent at levels ranging from 0.0018 to 0.0470 ppm. The 
highest level is seen at street corners with tratfic lights (0.0470 
and 0.0316 ppm) and in areas with congested traffic (0.0330-0.0200 
ppm). Areas with light trarfic did not exceed 0.0090 ppm. Levels 
generally reach a peak during rush hours. The results are compared 
with those from other: studies in Naples, Milan, and Bologna. It is 
concluded that the probable source of N02 is the combustion of 
diesel oil or: qasoline. 

OIBOO 

Maga, John A. and Asce, M. 

YEHICULAP POLLUTION EFFECTS IN URBAN DEVELOPMENT. Pr:oc.Am. Soc. 
civil E:i.gr:s., J. Urban Planning Develoe. Div., 9J (UC>4): 2J1-241, 
Dec. 1967. (Presented at the ~~erican Society of Civil Engineers 
Transportation E:i.gineerinq Conference, Philadel!i!:ia, Pa., Oct. 17-
21, 1966.) 

Toxic emissions from motor: vehicles such as carbon monoxide, 
hydrocarbons, and nitr:oger. oxides in urban areas we~e measured. 
The tabulated results indicate that operation ot large numbers of 
motor: vehicles cause high concentrations of these conta~inants in 
the urban atmosphere. The direct relationship between emissions 
and atmospheric concentrations is round in localized situations as 
well as communitywide air pollution. The quantity of exhaust 
contamination emitted can be related to traftic patterns and 
vehicle operating modes. Stop ar.d go driving results in more 
pollutants than unimpeded tlow. The present approach to a 
reduction ot motor vehicle emissions, which is based mainly on 
engine modification and the use ot control devices, is not 
sufticient. Additional benetits can be obtained through highway 
design, mass transit, and urban pladning. 
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U8J01 

Bush, Albert !'., Asce, M. and Nottage, H. B. 

CARBON DIOXIDE AS AN INDICATOR OF AIR POLLUTIOH. Proc. Am. Soc. 
Civil Engrs., J. Sanit. Eng. Div., 93(SA6):211-2':d, Dec. 1967. 

carbon dioxide as an indicator of chemical air quality, its 
relationship to other indices ot air pollution, anj its 
characteristics in .1n urban atmosphere were investigated. Infrared 
C02 analyzers were installed at the Continuous Air Monitoring 
Program (CAMP) stations in San Francisco and Los Angeles. Data 
were obtained also trom San Diego. Sufticient continuous data were 
obtained trom March 1964 to Feb. 1965 trom the Los Angeles analyzer 
to allow a comparative analysis of C02 with other indicators 
measured by C~_M?--CO,. NO, N02, Ox and S02. Since all t-he data vere 
obtained at the West Coast, S02 concentratior.s diu not reach 
sufticient intensity to be significant. The chemical and 
meteorological relationships of the above pollutants were also 
determined. Data from a mohile C02 unit are presented as they 
relate to a freeway study, a residential heating study, and an 
ocean study. The tesults show that carbon dioxide is a good 
indicator ot chemical air quality in the urban atmosphere. In 
absoute magnitude it indicates the levels of the other indices of 
air pollution. Seasonal norms ot each variable are reflected in 
corresponding seasonal norms for C02, and daily exposure patterns 
as well as diurnal patterns indicate approximate levels of other 
indices. The gross meteorological pattern ot the atmosphere is also 
retlected in the daily build-up ot C02. Recommendations include a 
diff~rent layout for freeway construction to reduce air pollution, 
more rugged, simpler and tully automotive instruments for measuring 
C02, and continuous measurement o~ atmospheric C02 at Weather 
9ureau stations throughout the nnited States. 

U8J27 

!lobison, Charles B., Frederick L. Meadows, and John J. 
HendP.rson 

ALAPJIMA PESPIFATORY DISEASE AND AIR POLLUTION STUDY. II. AIR 
POLLUTION PATTERNS IN THE GFEATEF BIR~INGBAM A~EA. Arch. 
Environ. Health, Vol. 1~, p. 703-727, Dec. 1957. 22 ?::efs. 

In 19b2, the Alabama Respiratory Disease and Air Pollution 
Study was initiated to determine the prevalence of various 
pulmonary disorders ~nd to relate these tindings to air quality 
data. This paper describes part of th~ aerometric effort begun in 
December 19bJ in the Greater Birmingham Area. samples for 
analysis of suspended particulate, dustfall, s~lfation, and 
L4-hour gases (nitrogen dioxide, sulfur dioxide, and aldehydes) 
were collected routinely trom 21 stations located primarily in 
residential areas. Annual cumulative frequency distributions for 
suspended particulate, dusttall, sultation, nitrogen dioxide, and 
sultur dioxide displayed a log-normal distribution. Aliphatic 
aldehydes were found to be normally distributed. Suspended 
particulate and dustfall levels were extremely high in certain 
locations throughout the area. The annual mean for suspended 
particulates from this network was 1~5 microgram/cu m, which is 
considerably higher than the national urban mean. Seasonal means 
at several stations often exceeded 200 microgram/cu m. The annual 
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mean tor dustfall was 22 tons/sq. mi/mo, which is higher than the 
annual mean reported in either Nashville or St. Louis. This 
annual mean retlects the influence of seven stations in very clean 
areas, which consistently reported seasonal means less than 15 
tons/sq. mi/mo. Sulfation and sulfur dioxide levels showed 
similar seasonal patterns. For the entire network, both of these 
pollutants were found in relatively low concentrations. The 
annual mean tor sultation was 0.16 S03/10C sq. cm/day, and for 
sultur dioxide, 0.2 pphm. The nitrogen dioxide annual mean for 
the 21 stations was 7.1 pphm, which is higher than levels found in 
most NASN cities. Seasonal means for nitrogen dioxide varied 
less than those tor other gaseous pollutants. The annual mean 
tor aliphatic aldehyde was 1.4 pphm. Aldehyde samfling has been 
done on a very limited basis in the United States and 
consequently no data are available to compare with these· 24-hour 
co;icentrations. (Authors• summary)## 

084.:JH 

Berdyev, Kh. !'3., Pavlovich, N. V., and Tuzhilina, A. A. 

EFFECT O? MomoR VE6ICLE EXHAUST GASES ON ATMOSPHERIC POLLUTION IN 
DW~LLINGS AND IN ~ MAIN STREET. 
((Vliyanie vybrosov avtotransporta na zagryaznenie vozdukha 
zhilykh romeshchenii i ulich;ioi magistrali.)) Hyg. Sanit. 
(Snglish translation o~: Gigiena i Sanit.) 32(4-6):424-426, 
Ariril-June 19b7. 1 r<"f. 

C?STI: TT 67-51409/2 

Considerable concentrations of carbon monoxide, nitrogen oxides, 
l~ad compounds and dust were measured in the atmosphere of the main 
street and in the living premises, exce~ding the maximum 
permissible concentrations. The 50 percent increase in the density 
ot vehicular traffic in 1'Jb3 in comfarison to 1961 (from 780 to 
1,200 vehicles per hour) increased only the carbon monoxide 
concentratioh in the street air (by 50 percent), all other indices 
remaining at the previous level. A comparison of the 
concentrations of health hazar1s at di~ferent levels revealed the 
hiqhDst concentration of carbo n monoxide in the living rooms of 
the third story and those of dust and lead in the first story. The 
concentrations of nitrogen oxides were the same in the street, in 
the tirst ~~d the third stories. 

U'J01 l:l 

H~ss, w. 

SDMMARY ov THE ATMOSPPE~IC STUDIFS IN THE CITY OP ZORICH BETWEEN 
1Yb1 AND 1Yb5. Z. Praeventivmed. (Zurich), 11 (2) :144-156, 
1Yb6. 5 rets. Translate1 from German. Joint Publications 
Pe search Service, Washington, D. c., R-8Y42-D, 14p., Jan. 
12, 1Y68. 

Measurements of CO, S02, and NOx concentrations were made 
at several important intersections ot heavy traftic. 
Carboxyhemoglobin concentrations were measured in the blcod of 
trattic officers and were correlated with CO measurements. The 
concentrations of the various pollutants fluctuated within a wide 
range an1 depended on the density of traffic and meteorological 
conditions. #t 
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09117 

Al visa tos, G. P., 
Verykokakis 

B. N. Bazas, J. Alexopoulos, and E. 

AIR POLLUTION IN THE CITY OF ATHENS AND SURROU~DING TERRITORY. 
l'Igiene 11oderan, f,O (1-2) :J-25, Jan.-Feb. 1967. '12 refs. 

Air pollution in Athens is discussed with emphasis on emission 
sources, population density, and city planning. An air sampling 
survey, conducted trom mid-1962 to the early part of 1966, is 
described. The survey concentrated mainly on determining the 
amounts ot smoke, S02, CO, dust particles, dustfall, and 
polycyclic aromatic hydrocarbons. The results are tabulated. It 
is concluded that no immediate health hazard exists from air 
pollution in Athens because it is a windy and dry area. 
Recommendations are made to avoid hazardous air pollution in the 
tuture.11# 

09209 

Schuenemann, J. J. 

ASSIGNMENT REPORT. AI? POLLUTION TEHE?AN. AN INTRODUCTORY 
SURVEY OF THE PROBLEMS AND SOME SUGGESTED ACTIVITIES. World 
Health Organization, Geneva (Switzerland), 49p., Sept. 
lJ-Oct. 1, 1965. 3 ::-ets. 

A project was begun in the city of Teheran which consisted of 
these two par~s: 1. A short term study of the main recognized 
sources of air pollution in the city with the aim of identifying 
their causes and recommending appropriate technical and 
administrative measures tor their abatement. 2. A long-term 
small scale study ot air pollutants and their effects on the 
community with the aim ot training staff and developing 
techniques for more intensive future studies. Information 
correspon1inq to these two parts is presented.## 

0944~ 

Co~prehensive Planning Bureau, Japan, Osaka Municipal Office 

AIP OVER OSAKA CITY. 9JP., 1967 

The location, geographical features, population, manufacturing, 
and administration of Osaka City are discussed. An extensive 
discussion ot the measurement of air pollution is presented. The 
sampling networks and measurement of dusttall, sulfur dioxide, 
suspended particulate matter, automobile exhaust gases, and 
meteorological parameters are discussed in detail. A survey of 
air pollution sources in Osaka City is summarized.## 

09743 

Roberts, D. P. 

SHORT TERM COMMUNITY AIR POLLUTION STUDIES IN TENNESSF.E. 
Occupational Health Rev. (Ottawa), 19(1-2):11-15, 1967. 3 
refs. 
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Short-term studies of air pollution in eight Tennessee towns 
selected on the basis ot geographic location and population - less 
than 40,000 people are described. The studies indicated that at 
least some ot the towns had significant levels ot particulate 
air pollution as measured by weight ot such particulates and by 
soiling potential ot the particles. It was also found that the 
gaseous pollutants measured were of no immediate concern in towns 
ot this size. (Author's abstract, modified)~# 

11224 

Vc>nezia, R. and G. Ozolins 

INTERSTATE AIP POLLUTION STUDY PHASE II PROJ~CT REPORT. II. 
AIR DOL~UTANT EMISSION INVENTORY. Public Health Service, 
Cincinnati, Ohio, National Center tor ~ir Pollution Control, 
'>Op., Dec. 196&. ( (50)) refs. 

An emission inventory was conducted during 1963-1964 as part of 
the St. Louis - East St. Louis Interstate Air Pollution 
Study. ThP Study covered an area of 3,567 square miles and 
included the city ot St. Louis and the six surrounding 
coucties - St. Louis, St. Charles, and Jefferson Counties in 
Missouri and Madison, St. Clair, and ~onroe Counties in 
Tllinois. More than 95 percent of the population and almost all 
ot the industrial activity are located in the 400 square miles of 
thP centrally located urbanized part of the Study area. The 
pollutant emission data presented can he almost entirely attributed 
to this urbanized portion ot the area. Populatioc density and 
land-use maps, which provide an excellePt index to the areal 
distribution of ITOSt pollutant emissions, are presented. The 
pollutants considered in this survey are those emitted in large 
quantities from a variety and multitude of sources dispersed 
throughout the araa. Included are aldehydes, carbon monoxide, 
hydrocarbons, nitrogen oxides (calculated as nitrogen dioxide), 
sultur oxidPs (calculated as sulfur dioxide), particulates, and 
benzn(a) nyrc>ne. The emissions of other pollutants are 1enerally 
associated with ~ specitic process or operation and in general, are 
not distributed throughout the community. (Authors• ~bstract, 

modified) U 

11261 

Public Health Service, Cincinnati, Ohio, Div. of 
Air Pollution. 

FOUR-Y~A~ SU~MARY OF DATA P~OM THF CONTINUOUS Al9 MO~ITORING 
P"OGRAM. 
Preprint, ((23)) p., Aug. 1966. 

Continuous air monitoring data gathered during 19n2 1965 is 
sumITarized. Ambient atmospheric concentrations of siz gaseous 
air pollutants from sevecal major american cities are given. 
~hesP include sulfur dioxide, nitric oxide, nitrogen dioxide, 
total oxidants, total hydrocarbons, and carbon monozide, and 
s3il1nq index values. Summaries by city and year are given of 
the annual average concentrations, the maximum and minimum 
monthly averaae concentrations, ana the maximum daily average 
concentration ot the several pollutants monitored.~# 
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13964 

Detrie, J. P. 

METEORO~OGICAl CONDITIONS AND ATMOSPHERIC POLlUT!ON IN THE PARIS 
APEA. (Conditions meteorologiques et pollution atmospherigue 
dans la region parisienne). Text in French. Meteorologie, no. 2: 
273-293, April-June 19&7. 

The evolution ot sulfur dioxide in Paris and its environs is 
being determined by daily measurements madE by the Laboratory of 
Hygiene. This sulfur dioxide is almost entirely the product of 
combustible solids and liquids; the amount of pollution due to 
motor oils and gases is small and consists of nitrogen oxides. 
Where chimneys open at rooftop level, the velocity of exit gas 
temperatures is not an important factor in the dispersion of 
emissions. Dispersion due to vertical drop in teCTperature and 
the albedo (reflective power) ot the city is important,- ensuring 
good atmospheric diffusion of pollutants even when winds are 
weak. Calm periods, with an inversion of temperature, hinder 
dispersion ot emissions and cause an important increase in 
contamination. Strong winds reduce the concentration of 
contaminated air:. , The maximum number of pollutants a?pear in 
winds trom the northeast or southeast. Winds from th0 west carry 
tew pollutants. The strongest pollution corresponds to the 
anticyclone barometric pressures. Rain reduces pollution but 
coincides with winds from the west. Beginning with 
arrondissements with 3,000 occuFants per sg km, a good correlation 
exists between population density and pollution. Below this 
tigure, pollution is independent of population density. 

Gordon, Pobert J., Henry Mayrsohn, and Raymond M. Ingels 

C2-C~ HYDROCAP80NS IN THE LOS ANGELES ATKOSPHERE. Environ. Sci. 
Tech:1.01., 2(1<') :1117-1120, Dec. 1968. 12 refs. 

A joint study was carried out in los Angeles in the fall of 1967 
to define more closely the actual concentration of oxides of 
nitrogen and various hydrocarbons in the atmosphere on days of 
differing smog intensity. Part or the study involved gas 
chromatographic analysis for light hydrocarbons, ethane to 
isopentane, at two sites. Almost 700 samples were run during 46 
days. Averages were presented tor the hourly sa~ples subdivided 
into groqes of high or low oxidant development. Light paraffins, 
especially propane, were found in concentrations too high to be 
ascribed to auto exhaust, but their source ~as not pinpointed. 
The average morning concentration of oxidant at variou5 locations 
was closely similar, hour by hour, in spite of large differences 
in the levels of primary pollutants. The ratios of acetylene 
and high olefins to nitrogen oxides were found to be higher than 
the average in exhaust generated in a test cycle on a dynamometer. 

14534 

COMMISSION ON EARTH, WATER AND ATP, ROTTERDAM. Annual Report 
1%8. (Versla9 over het jaar 1968). Text in Dutch. 72p. 
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This report deals with the soil, water, and air pollution 
problems in the vicinity of Rotterdam. Thirty-three cases 
ot soil pollution reported in 1968 were mainly due to leakage 
in underground tanks and pipes. The average chlorine content 
at low tides at the measuring station ot the Hori~gerpijk 
reservoir was 139 mq/l, 7 mcr/l lower than in 1967. The level 
ot air pollution during 1968 was more or less constant in 
comparison with 1967. A study ot the 1~18 bronchitis complaints 
ot male civil servants indicated that bronchitis occurs with 
increasing frequency in the age group above 40 and especially 
above 60. A study of chronic bronchitis and asthma in 
elementary school children in two sections of Fotterdam indicated 
that in CrosswiJk, j.53 of 455 children had chronic bronchitis 
and 2.2~ had asthma. In Hillegersberg, 1.0r, ot 480 children 
h1d chronic ~ronchitis and 1.71 had asthma. Measurements of 
precipitation, smoke, polycyclic hydrocarbons, co, ozone, N02, 
and sultur oxides are presented. The smoke meteL results show 
a usual smoke content of 100 micrograms/cu m or ~ore during 
long periods ot mist which occur during the winter months. In 
the first and tourth quarters, t~e polycyclic hydrocarbon values 
were much smaller than those of 1964. Of 174 samples of carbon 
monoxide, 18 were ~ore than 30 ppm; in 1967, only one sample was 
higher than 30 ppm. The hicrhest lead content was 1.5 micrograms/ 
cu w. Ozone content ot the air was less than 20 micrograms/cu m 
on cloudy days. Nitrogen oxide concentration ranged from 100-
1~0 micrograms/cu w. Ninety-one days were recorded with S02 
content equal to or greater than 350 micrograms/cu m, and 89 
days were recorded with smoke content equal to or greater than 
2~0 microqrams/cu w. The declining tendency for smoke pollution 
was attribu•ed to the increasing use of natural 0as. 

147 I h 

Lahmann, Brdwin 

s~UDTES OF AJ~ DQLLUTION CAOSE8 °Y MOTOP VEHICLES. 
{Untersuchnngen ueber Luttverunreungcingen durch den 
Krattverkehr). Text in Gerll'an. Schrirten::eihe Ver. Wasser Boden 
Lutthyg. (Berlin), no. 28, 80p., 1969. 1,:3 refs. 

A measurina station for determining the extent of air pollution 
caused by motor vehicles was erected in front of the city hall 
in West Berlin, considered to be the busiest point in the city. 
The U::as intrared analyzer wos used tor continuous measurement 
of CO and C02 concentrations 75 cm above the ground; ozone was 
continuously weasured at ~ and 20 m with a unit developed by 
DamaschKP und Luehke basei on liberation ot bromine from a 
potassiu~ bromide soluticn by ozone. For continuous measurement 
ot hydrocarbons at 75 cm, a Beckman 109A analyzer was used. 
Discontinuous sampling was employed tor measurement of NO, S02, 
tormaldehyde, and phenols. A hiah volume sampler was used for 
determination of the total dust concentration. Traffic counts 
were conducted throughout the measurement period, and the driving 
cycles were determined. The results are listed in detail in 
numerous tables and diagrams. The intluence of meteorological 
factors such as wind direction and speed, humidity, temperature, 
an~ pressure is discussed. The maximum half-hourly average co 
concentration was ~O ppm with concentration peaks in the morning 
and atternoon rush hours. Maximum C02 concentration was somewhat 
less than ~00 ppm and thus only 50~ ~igher than the natural C02 
concentraticn ot the atmosphere. No dangerous ozone concentrations 
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were measured. All N02 concentrations were below 0.2 mg/cu m. 
Peak S02 concentrations cccu~red in between rush hours, which 
indicates that they are due to dowestic heaters. A linear 
relationship ~etween the various pollutants was found. The 
results ot these measurements are ccmoared with results in the 
literature. -

1478') 

Frar.co, P. and C. De Pom;:eis 

INQUIRY INTO ATMOSPHE~IC POLLUTICN IN THE CITY OF PESCAFA. 
(lndagine sull'inquinamentc atmosferico nella citta• di 
Pescara). Text in Italian. Igiene Sanita Publica (Rome), 
24(11-12):550-567, Nov.-Dec. 1968. 29 refs. 

This Italian city of 120,000 inhabitants and 20,703 motor 
vehicles has light to medium industry, relies heavily on tourist 
trade from surrounding resorts, is the fastest-growing city 
outside llome, and is intersected (rather than by-passed) by the 
Adriatic national highway. Homes are heated, mostly with heavy 
naphtha, trow early November: to late March. Fifty percent of 
approximately 1000 home heating plants lack official approval. 
No central facility for burning trash is proviaed. In May 
1967 and April-June 1Y68, the air was tested at 15 critical 
pair.ts with Draeger 19/31 qas detectors, located 1-1.70 m above 
street level, tor the presence of CO, C02, S02, hydrocarbons, 
and the nitrogen oxides, from 8:30 to 12 a.m. and 7-8 p.m. 
carbon monoxide was detected at six points; at one point, 
where crosstown and Adriatic highway tratfic meet, the 
concentration ~as 100 ppm. 5ulfur dioxide was detected at two 
points. Practical proposals were made: better placement of 
bus stops, timed traffic lights, installation of air purifiers, 
possibility of more electrically driven public transport, 
education of motorists in •anti-pollution' dLiving habits, 
and use of larger zones of vegetation in conaested areas. The 
authors feel that confinement of Pescara•s expansion to the 
seacoast has been salutary and they oppose future expansion 
into the hilly inland region, because such expansion would 
promote more severe air pollution problems. 

l 4<JJU 

Nakano, Michio 

AIR r.ONITORING NETWORKS IN THE CITY, ITS SITUATION AND PROBLEMS 
(II). (Toshi taikiosen monitaringu netto waku. Sono genjo 
to mondai ten (II)). Text in Japanese. Kogai to Taisaku (J. 
Poll11tion Control), ':> (6): :<<J-33, June 1969. 6 refs. 

Eleven stations in Osaka city and six stations in Sakai city were 
established to collect air pollution data in a composite network 
system. Placement areas we~e chosen based on population density 
in the compact industrialized sections. Each station measures 
sultur oxide gas by conductivity and floating dusts by digital 
meter, as well as wind direction and velocity. These data are 
sent to the central station every twenty minutes. With these 
f~cilities and equipment, industrial pollution is monitored 
by computer. Receiving offices in factories record and respond 
to the same data, taking prompt action in the case of hazardous 

J. Air Quality Measurements 493 



pollution levels. In addition, mobile_observation cars travel 
around the cities recording nitrogen oxide and carbon monoxide 
levels. Similar air monitoring networks are being developed in 
other cities. 

Hilst, Glenn P., ,John ::. vocom, and Norman E. Bowne 

THE DEVELOP~ENT OF A SIMULATION MODEL FOR AIR POLLUTION OVER 
CONNECTICfJT. VOLUME 1. (SUM!"lARY REPORT.). Travelers Research 
Center, Inc., Hartford, Conn., Grant RSA-67-4, 66p., Oct. 1967. 
3 re+os. 

C"'STI, DDC: "B Hl2 60f' 

A working, computer-oriented simulation model of the state-wide 
Connecticut air pollution system was developed. This simulation 
model is designed to estimate the cumulative air pollution loading 
ot Connecticut's atmosphere with a spatial resolution ot one mile 
and a time resolution ot one hour. Any arbitrary distribution of 
the air pollution sources can be evaluated with regard to 
resultant air quality over the region. As a management tool for 
evaluation ot alternative air pollution control practices, this 
model provides an unprecedented information and evaluation 
system. In addition to the construction of this very versatile 
simulation model, an inventory o! the location and hour-by-hour 
emission rates ot the varied sources of five pollutants was 
completed, the maier variabilities of the atmospheric dispersion 
processes over Concecticilt were assessed. These products serve as 
the inp~~ variables to the simulation model. The source 
inventories show t~at, in ig01, man-made sources of air pollution 
in Connecticut will emit some 300,000 tons of oxi6es ot sulfur, 
lLY,000 tons of the oxides of nitrogen, 1,290,000 tons of carbon 
wonoxide, J28,&00 tons ot hydrocarbons, and 63,~00 tons of 
suspended particulates. ~xemplary calculations of the expected 
air pollution levels in Connecticut under various meteorological 
conditions, as predic~ed hy the simulation model, are presented. 
These exampl 0 s show clearly the regional variability of air 
auality; they illustrate the po~er of the model to evaluate of 
co~plex tlanninq and control problems inherent iP eftective air 
resource man~gement. Connacticut will have the advantaoe of a 
system that can evalqate the air ouality implications of control 
plans betore thav are implemented and also define, in 
unprecedented detail, the causes of present and tuture air 
pollution problems. (Author summary modified) 

1 Ci00') 

Weatherl~y, ~.-1. r M. 

AIR POLLUTION MEASURE~2~TS ~T ISLINGTON, LONDCN, IN 1964. PART 
II. GASECUS POLLUTANTS SA~PLEC l~TERMIITE~TLY: NITROGFN 
OXIDES, CAREON MONOXIOE, AMMONIA, AND SULFUR DIOXIDE MEASURED 
BY THE THORI~ ~ETHOD. Pre~rint, Warren Spring Lab., Stevenage, 
U. K., Atmospheric Pollution Div., LR 40 (AP), 19p., Aug. 1966. 
10 r.cofs. 

Concentrations ot carbon monoxiae, njtrogen oxides, and gaseous 
am~onia measured intermittently at Islicgton, London in 19&4 
were analysed tor the frequency distribution of concentrations 
and correlations between pollutants. Estimates of sulfur 
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dioxide from measurement of total sulfate and of net acidity, 
corrected for ammonia, are compared. Attention is drawn to the 
fact that the NO/N02 ratio rises with NO concentration at levels 
normally tound at Tsling~on and that the rate of increase 
appears to decrease as smog levels are reached. The ratio is 
correlated with NO rather than N02. It is suggested that low 
concentrations of nitric oxide are completely oxidized by 
ozone and that the proportion of NO oxidized decreases as the 
concentration rises and th? ozone is used. The higher 
correlation between nitrogen oxides and sulfur dioxide compared 
with.that of smoke suggests that nitrogen oxides at Islington 
arise mainly from nondomestic combustion. The presence of 
ammonia was not a major source ot error in sulfur dioxide 
determination by the peroxide method, suggesting that the method 
is adequate for sulfur dioxide surveys. The borate net acidity 
method of measurement usually gave slightly higher 
concentrations than the thorin total sulfate method, suggesting 
that the borate method may be taking account of acid er acid
producing gases in the air not measured by the thorin method. 
On a tew occasions the net acidity method gave very much lower 
concentrations than the thorin method, even after correction 
tor ammonia. Differences between the two methods are more or 
less independent of concentration. (Author conclusions modified) 

15101 

Yam ate, Noboru 

SUMMARY OF AIR POLLUTANTS LEVELS IN THREE AIR ~ONITORING 

STATIONS IN TOKYO, 1968. (Tokyotonai J chiten no taikiosen 
sokuteimo sokutei kekka no gaiyo). Text in Japanese. Kuki Seijo 
(Clean Air-J. Japan Air Cleaning Assoc., Tokyo), 7 (3): 45-61, 
Oct. 1%9. 

Outlines ot numerous figures, charts, and indices obtained by 
the air monitoring stations at three locations in Tokyo from 
January to Decerr.ber of 1968 are reported. The purpose of these 
monitoring activities was to determine exact and accurate 
pollutant levels in conjunction with traffic situations at the 
three monitoring station points. Measurements were made of seven 
pollutants using an automatic recorder. The tested pollutants 
were S02, carbon monoxide, NO, N02, dusts, formald?hyde, and 
total oxides; traftic situation was recorded simultaneously. 
The average values measured were classified into hourly, daily, 
monthly, and yearly rates, and each maximum and minimum rate 
was reported. The relationshiF between traffic status and 
pollutant levels was obtained by the regression expression 
method. The ouantities at CO, S02, and HCHO showed the existence 
of a relationship, but N02 and atmospheric dust did not show a 
particular relationship. The interrelationship between each 
pollutant level is reported and summarized. The general tendency 
ot the pollutant levels determined for the past tive years showed 
that both carbon monoxide and atmospheric dust were increasing, 
while nitrogen oxides re~ained almost the sam~ and S02 decreased. 

Tonomura, Masaharu, Nobuo Yamate, and Kusuo Tsuji 

OBSE~VATIONS OF AIR POLLUTIO~ WITH THE AID OF AUTOMATIC CONTINUOUS 
ANALYSERS. II. REIATIONSHIP AMONG THE CONCENTRATIONS OF VARIOUS 
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KINDS OF POLLUTANTS IN ATMOSPHERE. (Renzoku sokutei kirokukei ni 
yoru taiki osen no kenkyu {dai 2 ho) Taikichu ni okeru osenbutsu 
kan no sokan kankei ni tsuite). Text in Japanese. Eisei 
Shikensho Hokoku (Bull. Natl. Inst. Hyg. Sci., Tokyo), no. 85:35-
llO, 1967. ll refs. 

In a study conducted from January through December in 1961l, air 
pollution in Tokyo was determined. The relationships between the 
concentrations of various kinds of pollutants, such as CO, S02, 
NO, N02, and dust particles, were determined as a function of 
their concentrations in the air. The pollutants were collected in 
three heavy traffic areas in Tokyo: Kasumigaseki, Itabashi, and 
Shinjuku. A previous survey indicated that a relationship might 
exist among the atmospheric conta~inants originating from 
automotive exhaust gases. To evaluate this possibility, 
correlation coefficients between the concentrations of CO-S02 and 
CO-NO were calculated using data from the automatic and continuous 
analyzers. The correlation coefficients revealed that a nearly 
perfect linear relationship exists between both sets of 
contaminants. For CO-N02 and S02-N02, no significant 
relationships could be obtained. It was concluded that formulas 
could be used to estimate the concentrations of some pollutants, 
primarily those originating from automotive exhaust gases. 
(Author abstract modified) 

15610 

Odaira, Toshio 

AIF POLLUTION FROM MOTOR VEHICLE GASES IN TOKYO AND OSAKA. 
(Dai toshi ni okeru jidosha haiki gas ni yoru taiki osen no 
jittai). Text in Japanese. Kogai to Taisaku (J. Pollution 
<:ontrol), 5 (5): 337-353, 1969. 17 refs. 

Various pollutant concentrations were determined near highways 
and surrounding areas in Tokyo and Osaka. A large amount of 
carbon monoxide was found near the highways, and gradually 
decreased in the surrounding areas. The difference in the height 
of the pollutant between the highway and surrounding areas could 
not be measured to 100 m if the wind was slow and natural 
convections occurred. The carbon monoxide concentration was 
found to be related to traffic density. The four pollutant 
patterns differed from each other in the dust content, sulfur 
dioxide and nitrogen dioxide content, carbon monoxide and nitric 
oxide content, and ozone content. The average CO was 3 to 
8 ppm/yr; however, llO to 50 ppm/hr was not rare. In the middle of 
the city, over 10 ppm/hr was measured 27~ of the time. In the 
districts that were 100 to 200 yards from the highway, the monthly 
average was 5 to 6 ppm, but 30 to 50 ppm/hr sometimes occurred. 
In winter, this became serious. Nitric oxide concentrations were 
0.05 to 0.25 ppm along the highway; N02 was estimated to be less 
than 0.05 ppm. For the surrounding districts, NO was 0.05 to 0.15 
ppm in winter and 0.01 to 0.05 ppm in summer. Hydrocarbons 
averaged 2 ppm/mo along the highway. carbon monoxide, NO, and 
the hydrocarbon concentration curve changed during the day. 
Oxidants averaged 0.02 to 0.06 ppm/mo and sometimes 0.14 to 
0.25 ppm/hr. These measurements reveal that photochemical smog 
is important in Tokyo. Lead was 3 to 9 mg/cu m along the highway 
and 0.7 to 5 mg/cu m in the surrounding districts. 
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LEGAL AND ADMINISTRATIVE 

0016Y 

A. J. 3enline 

196~ A~NnAL PfpQqT - DCPAFTM!NT CF AIP PCLLUTION CONTROL - CITY 
0"' N:':W YO Hr. Dept. of Au: Pollution Control News 8, (5) 
Apr. 1Y66. U{) pp. 

CLty ot New York, 9epartment of Air Pollution Control, 
Annual ~eport tor 1965, describes New York City air pollution 
progress as it relates to administration and personnel; 
engineering; public opinion; tyres oi pollution; means and methods 
to curtail air pollution.## 

00311 

AB POLLUTION (A SURV!Y OF EXISTING LEGISLATION). 
Intern. Digest Health Legislation 14, 187-~29, 1963. 

This report contains a comparative survey of existing 
legislation tor the control of atmospheric pollution, and 
discusses specific laws and regulations ot tollowing countries: 
Australia, Belgium, Canada, Chile, Czechoslovakia, France, 
~erteral Republic of Germany, Ireland, Jaffiaica, New Zeal~nd, 

Poland, Enqland and the 1nited States.#t 

00336 

G. Ozolins and R. Smith 

A ?APID SURVEY ~ECHNIQUE FOP ESTIMATING COMMUNITY AIR POLLUTION 
EMISSIONS. Public Health Service, Cincinuati, Ohio, 
Division of Air Pollution. IJct. 1966. 83 pp. (Presented at 
the ~9th Annual Meeting of the Air Pollution Control Assoc., 
San Francisco, Calit., June 20-24, 1966, Paper No. 66-11.) 

A technique has been developed for surveying pollutant emissions 
within a community or metropolitan area in 3 to 6 man-weeks. The 
methods for conducting such a survey are described in this paper. 
An important feature of this technique is the concept of reporting 
zones. The quantities of pollutants released can be assessed not 
only for the total community but also for different subdivisions of 
the area. The results are emission maps of a community depicting 
e~ission of pollutants in quantities per unit area. seasonal 
variations in pollutant concentrations are considered, and emission 
rat~s of pollutants can be calculated for specified times of the 
year. The tour major source categories considered are combustion 
ot fuels in stationary and in mobile sources, combustion of refuse 
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material, and industrial process losses. Each category is 
considered in detail relative to sources of information, seasonal 
variation in emissions, methods tor estimating pollutant emissions 
by areas, and use of emission factors. Results obtained by 
application of this technique in two metropolitan areas are 
sumffiarized. (Author)## 

00897 

M. P. Malbos 

(THE STRUGGLE AGAINST AIR POLLUTION IN NEW YORK. 9EGULATIONS 
AND OBSE~VATIONS ON TP.EIR APPLICATIONS.) La Lutte Contre 
La Pollution de 1 1 Air a New York. Reglementation et 
Observations sur l'Application. Pollut Atmos. (Paris) 
8 ( 2 9) : 3 l!- 4 7, Jan. -11 a r. 1Y66. 

Two leaflets which were punlished and which concern the general 
methods to be used in New York's fight against air pollution are 
summarized. The first leatlet, published on October 1, 1964, 
gives the "New Code" for the control of air pollution, which 
includes the control methods, standards to be met for discharges, 
the rules for installing and maintaining machinery and 
appliances, and the standards of fuels to be used. The second 
leaflet, June 22, 1965, is the technical report of the Special 
Enquiry committee on Air Pollution, and gives the results of the 
measures put into effect against the different polluting agents 
in New York, the evaluation of discharges from different 
sources, and the role ot the various municipal administrations set 
up tor the control and surveillance of the work. (Author 
summary)## 

0 lfJ Ul! 

ll.A. Venezia 

THE INTERSTATE AIR POLLUTION S~UDY; ST. LOUIS - EAST ST. LOUIS 
METROPOLITAN AREA. Public Health Service, Cincinnati, 
Ohio, Div. of Air Pollution. (Presented at Missouri Public 
Health Association Convention, Kansas City, May 11, 1965.) 
1%5. 22 pp. 

The Interstate Air Pollution Study of the st. Louis - East 
st. Louis metropolitan area is described. The study was in 
keeping with the air resource management concept. Dustfall, 
suspended particulates, soiling index, sulfur dioxide, oxidants, 
odors, carbon monoxide, hydrocarbons, nitrogen oxide, nitrogen 
dioxide, sulfur dioxide, ozone, and visibility were measured. 
The effects indicated by steel corrosion, nylon and cotton 
deter.ioration, asthma, opinion surveys, and complaints were 
examined. An emission inventory, meteorology, fluorescent 
tracer diffusion, diffusion models, economic losses, legal 
aspects, and public rel~tions were studied during the study.## 

r.. P. Grant and w. E. Nissen. 

CALIFORNIA'S PROGRAM FOF ~OTOR VEHICLE EMISSIC• CONTROL. 
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Proc. (Oart I) 
(Paper VI/1'!). 

Intern. Clean ~ir Cong., London, 1':166. 
pp. ;no-1.. 

The ?aper gives a general account of the extent of air 
pollution in the State of California and the measures taken so 
tar to control it. It proceeds to dedl in greater detail with 
the investigations undertaken by the motor industry, 
Pspecially by the Motor Vehicle Pollution Control Board and 
the various devices that have proved to be effective in keeping the 
objectionable emissions under control. (Author abstract)## 

02376 

AIR RESOURCE MANAGEMENT PROGRAM SOUTHWESTERN OHIO-NORTHERN 
K~NTUCKY. Preprint. Published as report: Air Resource 
nanagement oroaram for Sou':hwestern Ohio-Northern 
Kentucky, Mar. 1':167, ~1 pp. SWC NK (Southwestern Chio 
Northern KeLtucky) Air Pollution Survey, Cincinnati, Chio, 
SWO - NK Technical Ccmmi ttee. 1'!66. 

The primary purpose of this report is to assist the citizens and 
governments of sou~hwestern Ohio and norther Kentucky in 
understanding the nature ot their air pollution problem and in 
developing a course of action an air resource management program 
- to assure desirable air quality both now and in the future. 
This report is the culmination of over a year of study and effort 
under the title, southwestern Ohio Northern Kentucky 
(SWO-NK) Air Pollution Survey. The survey, established by 
tormal agreement on March 31, 1':165, brought together governmental 
otticials, interested citizens, and industrial leaders from both 
sides of the Ohio River to consider a problem common to them all 
and to propose a solution, of necessity, common to thPm all. This 
reoort also presents a general discussion of the air pollution 
problem and applies to it the ideal methodology for solving the 
problem, the air resource management concept. Various aspects of 
the air pollution problem in the project area are sum~arized from 
Technical Committee reports to provide background for the 
program proposal. The currPnt status of control is also covered.# 
# 

OJJ~:d 

DIGEST OF MUNICIPAL AIR DOLLUTION ORDINANCES. Pittsburgh 
Univ., Pa.,, Law Center. (PHS Publication No. 982.) 1962. 
5 ~O PP. 

Regulations, ordinances and their administration regarding 
allowable concentration tor air pollutants are presented. 
Entorcement procedures, inspection procedures, and penalties for 
violation of specific regulations are presented for urban areas. 
Air pollution control starts with the premise that no one has the 
right to use the atmosphere as a receptor of wastes in a manner 
which will adversely affect the health, comfort or property of 
others.## 

OBS'! 

AIR POLLUTION IN NEW YORK CITY (INTERJ~ TECHNICAL REPT. 
!'l-'170). New York City Council, Special Committee to 
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Investigate Air Pollution. June 22, 1965. 74 pp. 

Authors cover the following topics of air pollution as they relate 
to New York City: (1) air quality - a statistical analysis, 
(2) The effects of air pollution on health as well as agricultural 
and plant life, (3) The major sources ot air pollution in New 
York City, covering categories such as fuel combustion in 
stationary sou~ces, vehicular exhaust, refuse combustion, 
industrial processes, and emissiorl calculation, (4) The influence 
ot weather, (5) and analysis of air pollution control program.It 

PRGULATION 3. Bay Area Air Pollution Control District, 
San Francisco, Calif. Jan. 4, 1967. 44 pp. 

This Regulation applies to emission of reactive organic gases 
from source operations defined and to the registration of each 
person responsible for organic gas emissions, for which limits are 
established by this Regulation. Analytical procedures 
prescribed are intended to facilitate the determination of 
concentrations or quantities of the various kinds of air 
contaminants defined in this Pegulation. Any procedure which 
provides tor such determination with a~curacy equal to or greater 
than the prescribed procedure shall be acceptable, provided that 
the burden ot demonstrating such accuracy shall rest upon the 
person proposing the procedure.## 

03944 

MOTOR VSHICLE POLLUTION IN CALIFORNIA (A STATUS REPORT). 
California St~te Dept. of Public Health, Berkeley, Bureau 
ot Air Sanitation. Jan. 1967. 11 pp. 

A review of all the factors involved indicates that there is no 
simple and inexpensive solution to the complex problem of motor 
vehicle created air pollution. The problem has many 
aspects. It is legal, political, social, economical and 
technological. The tinal solution must incorporate 
considerations for all these aspects. The motor vehtcle control 
program in California has reduced emissions of hydrocarbons and 
carbon monoxide into the atmosphere. In spite of the 
increasing number of vehicles, there has been a reversal in 
emission trends for the tirst time. It the goal of prewar air 
quality is to be achieved, there must be a high degree of emission 
control. Consequently, the program requires that effective 
systems be available, and that virtually no cars be exempt. Lack 
ot efficient control of some emissions, large numbers of cars 
uncontrolled, and deterioration in efficiency of control system 
will lead to air quality poorer than that d~sired. Under the 
present program, which is oriented towards the installation 
ot control systems on new cars, the reduction of contaminants 
emanating from motor vehicles will be gradual. In order to 
accomplish a rapid improvement, within a few years, exhaust 
emissions from all cars (new and used) must be controlled. 
Even it events follow the predictions growth of motor 
vehicle usage beyond 1980 leads again to a rising trend. 
Curtailment time. Motor vehicle registration is increasing 
at a rapid pace; control programs are usually less effective 
than planned; there is a long time delay between the 
establishment of standards and the development of exhaust and 
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evaporative control devices. For these reasons, and because 
ot the poor prospect of exhaust control for used cars, it is 
important to consider far illore stringent motor vehicle 
eillission standards than those already adopted. (Author 
conclusion) lt# 

0'>571 

F. N. Fren!tiel 

AIR POLLUTION IN TH~ GROWING COMMUNITY. Proc. Symp. Cleaner 
Air rJrban Areas, Philadelphia, Pa. pp. 1-15 (1956). 

Like any living being, a living community breathes. ~ts 

automobiles, railroads, heme heaters, rubbish disposals, industry, 
power plants •••• all inhale air and exhale polluted air into the 
atmosphere. Here, Dr. Frenkiel discusses methods for studying 
the relative contributions ot various pollution sources to a 
community's pollution problem, the increase of pollution in a 
growinq community, and the effectiveness ~f certain methods for 
reducing pollution. He explains how a mathematical treatment can 
clarify the interplay among the many features of a community that 
contribute to its general air pollution problem the location and 
density of pollution sources, meteorological conditions, community 
geography, and control measures. The main object of these 
mathematical studies, he points out, is to determine the probable 
patterns that pollution will take, and the contribution ot each 
source to the pollutant concentration at any given location. He 
cites a study ot this sort made using as an eAample of Los 
Angeles county. This mathematical treatment, or "model", then 
helps determine what measures must be taken when atmospheric 
pollution threatens to reach emergency levels, how effective 
various pollution control plans might be, what ettect a new source 
might have on the pattern of concentration, forecasts ot patterns 
that would result from contemplated urban expansion, and the effect 
ot urban planning on predicated pollution levels.## 

AIR ~ND WATER POLLU~ION. Ohio Legislative Service 
Commission, Columbus, Ohio. (Sta~f Research Rept. 84.) 
{Feb.1%7). 87pp. 

This study deals separately with air and water pollution 'problems. 
Chapters tive, six, seven, and eight are concerned with air 
pollution. They consider the nature and effects of air pollution, 
the extent to which it is a problem in Ohio, the programs and 
ettorts being made to reduce the problem in Ohio, some problems in 
existing programs, and finally some suggested approaches for 
improving control ot Ohio air pollution. The chapters dealing 
with water pollution are treated in essentially the same way. The 
sources of air pollution are pointed out as motor vehicle exhausts, 
industrial emission, and power generation as major sources and 
refuse disposal ana space heating as minor sources. The effects 
that are caused by pollutants are varied but generally they 
attect human hea_lth, com tort, and welfare. In Ohio, a highly 
industrialized and urbanized state, the potential for serious air 
pollution problems is great, but an absence of uniform and complete 
data on all known air pollutants in the state precludes an 
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accurage state-'-wide assessment. It, of cou·rse, reflects tlie 
national trend in terms of pollutants. However; air pollution·' i1i' 
a particular area has not yet been evaluated. 2t is known t'hat .' 1 

the levels of some pollutants are declining, but data on sbme'·m'lfJlltf. 
gases are not available. Ohio is currently using five basi·c 
functions in the.ir air pollution control program: ~batement, 
prevention, monitoring, re sea r'c·h and planning. Federal, state, 
local and intergovernmental levels are all being used to attack 
the problem. The Report of the Committee! to study Air a_nd 
Water Pollution is included, and it stresses the need for more 
strir.gent regulations to enforce present and future statutes, 
especially at the local level.## · 

061H8 

Larsen, Ralph I. 

DE~ERMINING PEDUCED-EMISSION GOALS NEEDED TO ACHIEVE AIR QUALITY 
GOALS--A HYPOTHETICAL CASE. J. Air Pollution Control Assoc,, 
17 (12) :823-829, Dec. 1967.· 37 refs. -Presented at the Annual 
Meeting, Air Pollution Control Assoc.', Cleveland, Ohio, June 11,-1'6 1 

1%7.) 

Air management steps involved in determining reduced-emission goals 
include determining the effects of various pollutant concentrations 
on man, animals, plants, and property; deciding which effects to 
prevent; selecting ambient air quality goals that will prevent 
these effects; ll'easuring and evaluating pollutant concentrations 
tram sources and in the ambient atmosphere; calculating overall 
source reductions needed to achieve selected ambient air quality 
goals; and finally, determining reduced-emission goals for 
the various source types. Examples are cited of the various 
decisions and actions involved in determining ~ set of reduced
emission goals tor stationary and •obile combustion sources. 

06F.J4 

COMMONWEALTH OP PENNSYLVANIA, DEPARTMENT O! HEALTE, AIR POLLUTION 
COMMISSION, AMBIENT AIR QUALITY CRITERIA. 90th Congress "Air 
Pollution--1967, Part IV (Air Q.uali ty Act)" Senate · 
Committ~e on Public Works, Washington, D.C., Subcommittee on 
Air and Water Pollution, May 15-18, 1967.) p. 239b-7~ 

Ambient air. quality criteria are tabulated as set forth in section 
5 (t) (8) ot thS Pennsylvanil Air Pollution Control Act of 
January 8, 1960, P.L. ~119. these criteria ~ere adopted on 
April 2~. 1967 by the Air Pollution Commission. Included in 
the tabulation are:. particulates, lead, beryllium, fluorides, 
sulfur dioxide, carbon monoxide, and others. References are 
provided tor the sampling and analy'tical methods employed for 
each pollutant.## · 

061~4 

(EXCERPTS FROM THE' ANNUA1 REPORT FOR 1964 OF THE STATE 
INSTITUTE FOE THE PEESERVATION OF CLEAN AIR AND AGRICULTURAI 
LAND.) Aus dem Jahresbericht 1964 der Landesanstal,t fur 
Immissions- un~ Bodennut~ungsschutz. Reinhaltung der Lu~t im 
Land Nordrheim-west±alen (3) 39-48, 196~. Ger. 
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A survey was made ot the activities of an agency of the State of 
North Rhine-Westfalia concerned with air pollution problems. 
Air pollution control programs are described, in particular the 
tirst, second, and third program tor measuring S02 and dust 
concentrations. Instrumentation for measuring S02, F, H2S, 
N02, a~d NHJ is mentioned. Some nractical results of 
reducing the emission in various industrial plants are presented, 
mostly of the metal and coal-using industries. Extensive 
experiments have been made to determine harmtul effects of air 
pollutants on plants. A list of plants ordered according to their 
susceptibility is given.If 

M. E. McLouth and ,1. P. Terry 

AIR POLLUTION CONTROL AT CAPE KENNEDY. 
Assoc. J.)) 26 (2), 172-6 p.pr. 1965). 
American Industrial Hyqiene Conterence, 
Apr. 26-JU, 1%4.) ' 

((Am. Ind. Hyg. 
(Presented at the 
Philadelphia, Pa., 

Larger missiles and the increased use of toxic propellants require 
ettective planning and operations to prevent the development of 
major air pollution problems. At Cape Kennedy Air Force 
Station, large-scale air-borne sources are of an instantaneous 
rather than a continuous nature. Signiticant air contamination 
sources include missile exhaust, aborts, spills of volatile 
propellants, disposal of toxic materials, and normal industrial or 
tr.;i.nsportation activities. Abatement technigues incorporating 
eqiipment design, operations support, and environmental studies are 
discussed. Special emphasis is given control3, test data, and 
problems associated with the Titan II missile program. 
(~uthors' abstract)## 

0751Y 

Chass, Robert L., Michael Pratch, and Arthur A. Atkisson 

THE AIR POLLUTION DISASTEF--PREVENTION PROGRAM OF LOS ANGELES 
COUNTY • .J. Air Pollution Control Assoc., ti (1) :72-81, May 
1Y58. (Preserted at the 50th Annual Meeting, Air Pollution 
Control Assoc., St. Louis, 110., June 2-6, 1957.) 

The objectives of the L.A. disaster prevention program are as 
tollows: (1) To identify the specific contaminants present in smog 
which are capable ot inducing health d.isturbances. (2) To 
establish concentration standards tor these contaminants which 
Frovide a sate margin in the event of adverse meteoroloqical 
conditions which would tend to concentrate their dosage-in the 
Los Angeles Basin and to prevent t~eir rapid dispersion and 
evacuation from populated areas. (3) To establish IDeans of 
measurinq continuously the presence of these critical contaminants 
in the Los Angeles atmosphere. (4) To establish emergency 
methods which may be implemented in the event measured 
concentrations approach the standards established as potentially 
harmful to the public. The approach used to attain each of these 
objectives is described.## 
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0 /')SU 

Philadelphia Dept. of Public Health, Pa. 

~Iq ?OLLUTION PROM FUEL COMBUSTION PROCESSES IN PHILADELPHIA. 
Preprint, fl?., Sept. 1966. 

The combustion ot fuels is the greatest single source of air 
pollutant emissions within a metropolitan area. As much as 803 of 
the total weight of pollutants discharged to the atmosphere result 
trom the Durcina ot tuels tor electrical power generation, for 
industrial and commerci3l heat and power, tor domestic heating, and 
tor vehicular power. The purpose of this report is to summarize 
the oresent status of the problem in Philadelphia and to recommend 
necess~ry r 0 gulations and other action required to deal with the 
pronlem.~# 

~AXIMU~ n~nMigSIBLF CONCENTRATIONS FOR AIR POLLUTION IN THE 
F~DEJAL P=POELIC OF GER~ANY. Preprint, Federal Inst. of 
!Jyqi13ne ror water, Soil and Air, Berlin, Germany, 10p., 1963. 
( 0 res<'nted at the Int13r-Po0ional Symfosium on Criteria for 
Air nuality and Methods ct Mpasurement, Geneva, Switzerland, 
F.IJCT. ~-12, 1<J6J, ?a,,er No. WHO/~.P/8.) 

An advisory committee set up by the Federal Government gives 
2xpert advice on the profosals ot the Clean Air Commission of 
the Association ot German Engineers regarding permissible 
emissions as well as on t~e maximum concentrations of ''immissions 11 

- tho rr~ values tor various air pollutants. The task ot the 
Vere1n Deutscher Ingenieure Commission is to set scientific 
anj t<'chnical bases tor appr0priate air pollution control measures. 
~he main task of the Com~ission is to dratt recommendations for 
new technical regulations as a basis tor the determination and 
control ot air pollution, as tallows: Minimum requirements 
r<'g~rding th<' concentration and precipitation of dusts and gases 
in tb<' atmosohere, bases tor calculating the distrihution of dusts 
and oases and for determinino the required hEight of chimneys, 
limits to the n•ission ot dust and gas trom sourc<'S of air 
polluti0n, anct pr0c0dur<'s tor measuring dusts and gases. The 
provisions rC'commend<'d for examining applications for licences to 
establish new plonts or to all<'r existing plants are reviewed. 
~ntorcC'ment ot these regulations will depend on the local 
situ1tion, especially the existing pollution load. They will also 
1PpPnct on the extent to which further pollution could occur, 
without exceedinq the tolerance limit or the MIK-value for the 
~ost sPnsitive among the reaction partners, whether human being, 
anirual or plant, and 0n thP technical processes of the industrial 
plant in nu0stion. In pcinc1ple, ~ll reasonable technical and 
0 coqomic possibilites tor purityin~ waste gases should be 
explo1t 0 d ic equ2l tasn1n by siwilar industrial plants. Finally, 
ind nstc:y should be preparPd to bear ll'Ore tar-rP.1ching demands 
reg0rdinq waste-qas removal, it a licence tor a new industrial 
nlont oc for the extension of an existing plant is to be issued in 
aq ar0a already polluted. MlK-values have been set and are 
'11scu.c;sed tor; sultur dioxid<', hydrogen sultide, some nitrous gases 
a.nd chlorinP.## 
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O/R77 

Downing, George 

~ ~FPOPT ON AIR POLLUTION AND AIR POLLUTION CONTROL IN 
CLEVELAND. Pre?rint, 1956 Union Commerce Building, Cleveland, Ohio, 
((76)) p., Sept. 21, 1967. 44 refs. 

The contents are: (1) a brief survey o:: the national air pollution 
crisis; (2) a survey ot the air pollution crisis in Cleveland; (3) 
statistics on the Cleveland pollution problem and how they are 
obtained; (4) the major sources of air pollution in Cleveland, 
effectiveness of present measures for their control, 
recommendations for future control; and general observations. A 
report ot the National center for Air Pollution Control on Relative 
severity of Air Pollution in the 65 standard metropolitan 
statistical areas, August, 1967; Table on air pollution in 302 u. 
s. Cities prepared by the IH.vision ot Air Pollution of the Public 
Health service, 1966; and Little Hoover Commission Report on 
Division of Air Pollution Control of the City of Cleveland, 
Janu'lry, 1967 are appended. 

Ufl194 

Kalyuzhnyi, D. N., Y. I. Kostovesk.ii, s. A. Davydov, 
and M. 9. Aksel •rod 

3FFECTIVENESS OF SANITARY CLEAR~NCE ZONES BZTWEEN INDUSTRIAL 
ENTERPRISES AND RESIDENTIAL QUARTERS. Gigiena i Sanit., No. 
4:q-12, 1952. Translated tram Russian by B. s. Levine, 
u. s. s. R. Literature on Air Pollution and Related 
occupational Diseases, Vol. j, p. 179-lbJ, Aug. 1960. 

CFSTI: T TT 60-21913 

Results of atmosphe~ic air studies in the vicinity of chemical 
and metallurgical plants demonstrated that dust, sulfur dioxide, 
hydrogen sulfide and nitric oxide we~e absorbed from polluted air 
by suitable types of plant life to a considerable degree. It is 
recommended that in creating intervening sanitary clearance zones 
provisions should be made for planting suitable trees and other 
types of plant life. AS## 

08463 

Ross, Laurence w. 

SIZING UP ANTI-POLLUTION LEGISLATION. Chem. Eng., 
74(15) :191-196, July 17, 1967. 18 refs. 

At instigation ot Federal Government, states are working rapidly 
toward effective standards for regulating quality of water and air. 
Standards tor water will depend primarily on authoritative 
tecPnical opinion and will vary according to local conditions. 
Standards tor air quality will come increasingly under direction 
of Federal Government and will tend to be more uniform from 
locality to locality. Air control, state laws and regulations, 
municipal laws and regulations and the pattern for the future are 
air pollution topics discussed. Other topics dealing with water 
pollution are discussed.## 
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090">3 

Copeland, John o. 

AIR POLLUTION. Preprint, Public Health Service, 
Cincinnati, Ohio, National Center for Air Pollution 
Control, 9p., 1967. (Remarks made at a meeting of the Illinois 
Society ot Professional Engineers, Edwardsville, Ill., Oct. 
20, 1967.) 

In a talk based on informa~ion from other U. S. Public Health 
Service publ~cations, the air pollution problem is described as 
one ot emissions, effects, regulation, and control touching the 
technical, social, political and economic aspects of our 
society. u. s. Public Health Service 1966 estimates of 142 
millior tons ot pollutant emissions per annum are reported by 
type and source with predictions for rarid increases unless air 
pollution is controlled in the near future. Air quality 
~riteria are stressed as necessary guidelines tor control. 
Authority for control is described as lying with many 
4urisdictions with the trend being toward centra~ization to cover 
~very locality within the Unjted States. The Federal role in 
air pollution is discussed. The neea tor the skill and 
knowledqe ot the professional engineer in the air pollution field 
is described as unlimited.## 

O'Jl 21 

Department ot Health, Education, and Welfare, Washjngton, 
D. C. 

AIB POLLUTION BY FEDERAL FACILITIES. (A REPORT TO THE UNITED 
STATES CONGRESS JN COBPLIANCE WITH PUBLIC LAW 90-148 THE CLEAN 
AIR II.CT, AS !\~ENDED.) Preprint, ((41)) F·• Jan. 1968. 

The present status ot the program for the control of air pollution 
fro~ Federal installations is discussed. 1he Naticnal Center 
tor l\ir Pollution Concrol has establishea a Federal Facilities 
Section which will devote tull time to the surveillance of air 
pollution problems arising trcm Federal activities, the extension 
ot technical assistance to other agencies and departments, and to 
studies ot the scheduling ot the necessary improvements in control 
ot the emissions at Federal establishments. The Secretary of 
DH2i has established limits on the emission of sulfur oxides to 
the atmosphere from Federal tacil~t1es in Standard Metropolitan 
Statistical Areas or Standard Consolidated Areas which have a 
pooijlation exceeding 2 million and a population density exceeding 
1~,000 persons per square mile. (Presently New York, Chicago, 
and Philadelphia). Intormation received indicates that all 
agencies intend to comply with the regulaticns as rapidly as 
possible. The General Services Administration and the 
Department of Defense have begun studies of problems associated 
with fuel supply nationally and with specific emphasis on New 
York, Philadelphia and Chicago. The Department of Defense 
has initiated a program of testing fuel oil for its sulfur content. 
Potential beryllium emissions trom rockets have been controlled by 
DOD and National Aeronautics and Space Administration. 
Potential videspreai atmospheric pollution with toxic chemicals 
unrler development tor use in Federal ~issile and aerospace 
activities has been presented. Both DOD and Nl\SI\ insured 
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compliance with recommended quidelines issued with the Public 
Health Service policy statement on beryllium. The Public 
Health Service has recommended that catalytic reduction units be 
installed to reduce the emissions of nitric oxides to the 
atmosphere tram the nitric acid plants at the Volunteer Army 
Ammunition Plant in Tennessee. Cooperation continued with the 
Tennessee Valley Authority in its plan to control air pollution 
tram its new plant in Cumberland City, Tennessee. The air 
pollution plan for 14 departments and agencies covers proposed 
corrective actions tor tiscal years 1965 through 1973 affecting 
approximately 435 projects. The Bureau of the Budget approved 
tor financing in 1969 all projects for facilities located in the 
New York city, Chicago and Philadelphia metropolitan 
statistical areas, the Washington, D. c. metropolitan area, 
areas where violation of regulations exist, areas where health 
hazards exist, and interstate areas where DHEW has started 
abatement proceedings. A list of these projects is presented. 
A list at the projects scheduled to start in 1968 is also 

09137 

cyrankiewicz, .J. 

PERMISSIBLE CONCENTRATION OF AIR POLLUTION. Dziennik Ustaw 
(Warsaw), No. 42:403-404, Oct. 8, 1966. Translated from 
Polish. Joint Publications Research Service, Washington, 
D. C., R-9119-D, 3p., Jan. JO, 1968. 

Maximum allowable concentrations of S02, H2SC4, NOx, 
H~S, co, gasoline, dust, and CS2 in "special protection 
areas" and "protected areas" in Poland are outlined. Special 
protection area includes areas ot health resorts and health 
protection areas, national parks, and reservations of natural 
resources. Protected area includes ether terrains of the land, 
with the exception of land occupied by manufacturing establishments 
or other sources at pollution and protective zone areas. 
Exceptions for a specified period can be granted in the following 
cases: 1) Difficulties involved in the installation of air 
purification facilities in the manufacturing establishments due 
to exceptionally high investment costs, lack of opportunities to 
tind a producer ot such equipment or appropriate technical methods. 
~) Excessive agglomeration at manufacturing establishments in a 
given area, which causes air pollution in excess of the permissible 
concentration in spite of the utilization of appropriate 
purification facilities. 3) When it is necessary to build in a 
given area· a new manufacturing establishment which will result 
in exceeding the permissible concentration of air pollution in 
spite at the tact that the most adequate equipment has been 
installed to reduce the pollution.## 

one1 

California Motor Vehicle Polluticn Control Board, Los Angeles 

SMOG: THE SILENT ENEMY. (FOURTH BIENNIAL REPORT FOR CALENDAR YEARS 
1%~-66.) 3 2 p. , Jan. 19 6 7. 

California has led the ~orld in the fight for cleaner air. Nowhere 
are found such dynamic and aggressive program$, both on local and 
Statewide levels. Nowhere are there more dedicated men and women 
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engaged in the effort. Admittedly, the automobile is a major 
factor in betouling our atmosphere. The ultimate solution to the 
motor vehicle pollution problem may lie in a completely redesigned 
automobile engine or in a new motive power source. The Board has 
thoroughly examined these possibilities, such as the turoine and 
battery-powered car, and is encouraged for the future, perhaps a 
decade hence. But, until that time, the state must proceed with 
its present plans to reduce auto-created pollution with workable 
control systems or engine modifications. Through sustained, 
persistent efforts by a determined Administration, State 
Legislature, and Board, the automobile industry has acknowledge and 
complied with Calitorniats leadership. Today, emission control is 
a fundamental factor in automobile engineering. For the first time 
all the worldts engine designers are hard at work on the problem. 
Today, emission control is lbuilt-in,I not ladded on,1 to every 
Detroit product. This represents a phenomenal advance in the space 
ot six and a talf years. It will continue to result in a better 
product tor the California car purchaser. All new California 
automobiles now come equipped with both crankcase and exhaust 
emission control systems. The Highiay Patrol is making random 
roadside checks to make sure that motorists are complying with the 
law, and the Department of Motor Vehicles has co-operated in 
carrying out the necessary registration procedures for controlled 
vehicles. Stricter emission standards must be applied in 1970. 
Oxides ot nitrogen control systems will be incorporated into 
existing controls, if they are in harmony with hydrocarbon and 
carbon monoxide controls. Evaporative losses must also be reduced, 
with a consequent economic saving to the motorist. The Board is 
actively seeking and hopes to find a simple portable measurement 
device for all emissions. This would simplify annual emission 
inspection tor all vehicles. There is no doubt that as time passes 
emissio~ reduction systems will improve rapidly. The art and 
science of emission control are still in their infancy, but moving 
ahead. 

O'J2b5 

H. Wolozin 

FEDERAL FISCAL POLICY IN AIF POLLUTION CONTROL. (PREPARED 
DISCUSSION.) Preprint, Massachusetts Univ., Boston, Dept. 
ot Economics, 4p., 1966 (Presented at the National 
Conterence on Air Pollution, Washington, D. c., Dec, 12-14, 
1960.) 

Important questions to consider in determining policies on 
air pollution are how much is presently known about 
polluted air, how extensive are damages and whether the damages are 
proqressive and irreversible. Policy recommendations would be 
ditterent it time were not of the essence and damages were 
remediable. Measurement techniques are confined to direct 
effects of high levels ot contamination. It is recommended that 
priority be given to research on measuring indirect and insidious 
ettects of low level exposures ot long duration. The air 
pollution problem poses the need for serious considerations 
ot alternatives to influence management decisions. Research 
is required to determine it effective control will not 
ultimately demand basic modification of traditional 
government-industry relations. It is recommended that air 
pollution authorities be given the authority and resources 
to pay tor air pollution filtering and control devices or 
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bear the cost of modifying existing equipment. In return 
authorities would receive the right through public commissions to 
participate in corporate decisions affecting emission of 
pollutants.## 

OY370 

Stoc~ton, Edward L. and Winthrop C. Shook 

AOTO~ATIC AIP ~ONITORING AND TELEMETERING TO CENTRAi POINTS IN 
ALLEGHENY COUNTY. J. Air Pollution Control Assoc., 
18(3):162-104, !'larch 1Y68. 

In 1Y68 an automatic monitoring system will supplement existing 
air sampling stations in Allegheny County (Pittsburgh). This 
system will ~easure pollutant levels and weather conditions at 
several remote sites. "On-site" recorders are equipped to 
telemeter the data in analog form to a central station. At the 
central station a multipoint recorder is supplied for each 
pollutant measured. This basic system, purchased for a modest 
initial investment, has complete capabilities for future expansion. 
An estimated fifteen sites will provide representative pollution 
data for Allegheny County. However, the basic system can be 
expanded to include industry installed monitoring 
stations--a possibility now being considered. Further expansion 
to a complete data management system including a computer based 
data logger to calculate emissicn inventory, peak averages, and 
other control data is also provided tor. (Authors' Abstract 
Moditied) ## 

09765 

Minnesota State Board of Health, Minn. 

A REPORT ON AIR POLLUTION IN MINNESOTA. MSBH-L-172, p. 1-27, 
July 31, 1Yb6. 

Air rollution is of increasing significance in the State and 
requires the attention of the State. The iegal problems of 
authority, obligations and jurisdiction are complex and require 
careful deliberation for their resolution. Prolonged deliberation 
should not delay the establishment of a State control program. 
Existing State laws are sufficient for the initial esiablishment of 
a technical air pollution control program by the State Board of 
Health if adequate funds are made available. 

1020':> 

Secretary ot Health, Education, and Welfare 

PROGRESS IN THE PREVENTION AND CCNTROL OF AIR POLLUTION. FIRST 
REPORT OF THE SECRETARY OF HEALTH, EDUCATION, AND WELFARE TO THE 
UNITED STATES CONGRESS. PURSUANT TO PUBLIC LAW 90-148, THE AIR 
QUALITY ACT OF 1967. 2nd Session, 90th Congress, Senate 
Document No. Y2, 85p., June 28, 1968. 

GPO 

Recent activities initiated under the Air Quality Act of 1967, 
which was signed into law on November 21 are described, and the air 
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pollution problem as a whole is placed in historical perspective, 
summarizing the continuing efforts being made to cope with it. 
Included ctre: (1) the progress and problems associated with control 
ot automotive exhaust emissions and the research efforts related 
thereto; (2) the development of air quality criteria and 
rP.commended emission control requirements; (3) the status of 
entorcement actions taken pursuant to this Act; (4) the status of 
State ambient air standards setting, includir.g such plans for 
implementation and enforcement as have been developed; (5) the 
extent ot development and expansion cf air pollution monitoring 
systems; (6) progress and problems related to development of new 
and improved control techniques; (7) the development of 
auantitative and qualitative instrumentation to monitor emissions 
and air quality; (8) stand'irds set or under consideration i:ursuant 
to title II of this Act; (9) the status of State, interstate, 
and local pollution control programs established pursuant to and 
assisted by this Act; and (10) the status of the President's Air 

10.,53 

Huenigen, E. 

PRESSNT STATUS OF EXHAUST GAS CON~ROL IN THE DDR (EAST 
GERMANY). ( (Bisherige Ergebnisse der Abgasbekarnpfung in der 
DDR.)) Text in German. Freiberger Forschunc;sh. A. 
::lfl7: 17-30, 1966. 

The research council on the control of internal combustion engine 
exhaust g'l.ses of the German Democratic Republic (DDR) set as 
its goals in 1964: a) the improvement of the quality of diesel 
motor exhausts; b) reduction of the hazards from exhausts of 
two-phase gasoline motors; c) development of suitable analytical 
methods, measurement installations and testing programs; d) an 
extensive detoxiticcttior. of exhaust gases from the diesel motors of 
specialty vehicles. In the furtherance of these aims, a 
thorough state-ot-the-art study ot diesel smoke density measurement 
was carried out, including actual testing of over a dozen 
difte=ent typP.s of instruments. The results o~ these tests and 
studies are described and illustrated. Difficulties in the 
detPrmination of co, C02, nitrogen oxides, hydrocarbon 
residues, 'ind benzopyrene, are discussed. An investigation of the 
intlnence of a French after-burner device on CO emission and 
smoke density showed unsatistactory abatement results. The use 
in West Germany ot "liquid gas" as an automotive fuel yielding 
low CO and hydrocarbon exhausts is mentioned.## 

11421T 

Eilers, H. 

AIR POLLUTION. IV. ALERm A~D ALARM REGULATIONS IN SOME 
FOPEIGN CITIES. ( (Waakzaamhe1ds- en alarmstelsels in enkele 
buitenlandse steden.)) Translated from Dutch. Ingenieur, 
!:JO ( 10) :G33-G38, March e, 1968. 17 refs. 

Air pollution alert and alarm regulations in Ingolstadt, and the 
Urhr area, Germany, New York city, and Los Angeles 
County are discussed in detail, tabulated and compared. The 
ditterP.nces in predominant types of pollucio~ - eg photooxidation 
in Los Angeles, S02, soot, etc. in New York, and S02 in the 

510 NITROGEN OXIDES BIBLIOGHAPHY 



Urhr area - are noted, with a detailed explanation of the 
complexities of Los Angeles smog and of the various alarm stages 
used. The possibility and desirability of introducing an alarm 
system in the Netherlands is discussed. With increased 
motorization, the chance for damage to horticultural districts is 
increasing, and an alarm system, resulting in the limitation of 
traffic under unfavorable conditions, may be required.•# 

13366 

Japan. Prime Minister's Office. 

1Y6Y WHITE PAPER ABOUT PUBLIC NUISANCES. (Kogai hakusho). 
Text in Japanese. (~repared in collaboration with 11 ministries 
and agencies, Government of Japan, for submission to the 
Japanese Diet). Tokyo, ?rinting Bureau of the Ministry of 
Finance, 1Y6Y, 2.:!0p. 

This report Stimmarizes the status, monitoring techniques, and 
management, including laws, of air and water pollution. noise 
and vibration, and 'soil erosion in Japan in April 1969. 
Particulate air pollutants in Japan are of four types: falling 
dust, which contains large particles and includes soot from 
burning coal or muddy dust; sulfur oxides, which are becoming 
increasingly important because of the increasing use of 
petroleum in recent years; floating dust, which has very small 
particles and includes mainly molecules of metallic compounds 
from burning mater1als and carbohydrates; and engine exhaust gas 
containing co, N02, hydrocarbons, and aldehyd~s. The amount of 
falling and/or floating dust has been gradually decreasing with 
the decreasing use of coal, especially in large industrial 
cities. At the same time, sulfur oxides, especially S02, have 
been gradually increasing and have the highest concentration 
(more than 1.5 mg S03/100 sq cm/day) in Kawasaki, Yokohama, 
Nagoya, Tokyo, Osaka, Muroran, and Yokkaichi. Among the harmful 
ettects ot polluted air on the human body, the ill effects on 
the respiratory tract (especially on the lungs) are most 
important. Chronic bronchitis, bronchial asthma, pulmonary 
emphysema, pulrr.onary fibrosis, pulmonary cancer, and cor 
pulmonale are the main lung diseases induced by polluted air. 
], 4-Benzopyrene, which is a ccmfonent of automobile exhaust gas, 
was experimentally proved to be carcinogenic. In May 1962, the 
law entitled 'Provisions on the emission of smoke' was 
established to control the ambient air system, and three large 
city groups (Tokyo-Yokohama, Osaka-Kobe, and Kitakyushu) were 
designated as air-polluted areas. several cities, including 
Yokkaichi, were subsequently designated. This law was improved 
in May 19~8, especially from the viewpoint of prevention. A law 
which sets limits for automobile exhaust-gas emissions has also 
been in force since September 1966. Air pollution is--monitored 
in Japan at more than 170 points. In recent years, several 
techniques of preventing air pollution have been devised with 
varying success: use of activated carbon or activated manganese 
dioxide to reduce S02 concentrations; quantitative and 
qualitative measurement ot air pollution severity using a 
simulation model of a polluted area; modification of internal
combustion engines; and development of electric automobile 
engines. 
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STANDARDS AND CRITERIA 

00157 

Maga, John A. and John R. Kinosian 

MOTOR VEHICLE EMISSION STANDARDS PRESENT AND PUTUPE. 
In: Vehicle Emissions, Part II, SAE Progress 
Technology Series, Vol. 12, New York, Society 
Engineers,· Inc., 1966, p. 297-306. 10 refs. 
SAE Automotive Engineering Congress, Detroit, 
10-14, 1966.) 

in 
of Automotive 
(Presented at 
Mich., Jan. 

In California, the State Dept. of Public Health has 

the 

established motor vehicle emission standards for exhaust 
hydrocarbons, carbon monoxide and smoKe; for fuel tank and 
carburetor evaporative losses; and for crankcase hydrocarbon 
emissions. The data on which the standards are based and the need 
for improved measurement procedures are discussed. At this time, 
exhaust emission standards tor oxides of nitrogen and for odor are 
being considered as additional standards. Future standards may 
rate hydrocarbon emissions according to their smog potential. 
Another possible change that is discussed is to specify the 
quantity rather than the concentration of pollutants that may be 
emitted from the exhaust of motor vehicles.## 

00411 

K. Horn 

(THE PROBLEM OP HYGIENICALLY PERMISSIBLE LIMITING CONCENTRATIONS 
OP AIR POLLUTION.) Zur Frage der Hygienisch zulassigen 
Grenzkonzentrationen fur Luttverunreinigungen. Angew. 
Meteorol. (Berlin) 5 {Special Issue) : 39-43, 1961>. Text in 
Ger. 

The problem of determining permissible limits of air pollution is 
discussed. After listing four categories of pollution ranging 
from decreased visibility and injury to sight and s~ell to acute 
illness and possibly death, the aurthor states that pollution 
should be kept below the limits of the first category. He 
distinguishes between limits permissible in a factory area 
and in a residential area, the first being higher. Permissible 
limits for 40 chemicals established in 1963 for single 
occurrences and average 24 hour concentrations for East 
Germany are tabulated.~# 

01149 

W. W. Stalker and c. B. Robinson 

A METHOD FOR USING AIR POLLUTION MEASUREMENTS AND PUBLIC OPINION 
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TO ESTA~LISH AMBIENT AIR QUALITY STANDARDS J. Air Pollution 
Control Assoc. 17, (J) 142-4, Maret, 1967. (Presented at the 
,9th Annual Meeting, Air Pollution Control Association, 
San Francisco, Calif., June 20-25, 1966, Paper 66-95.) 

A household emission and opinion survey was conducted in 
Jefterson County, Alabama, to provide information that could be 
correlated with air quality data. A 21-station air sampling 
network was operated tor one year previous to the opinion survey. 
Puhlic attitude toward air pollution as a general nuisance in 
metropolitan Birmingham can apparently be estimated from 
dustfall, an1 to some extent, from suspended particulate levels. 
Based on public opinion versus ambient air pollutant level 
correlations, and assuming that no more than one-third of the 
people should be adversely affected by air pollution, it vas found 
that ambient particulate levels should not exceed 30 tons/sq. 
mi./mo. as dustfall nor 150 micro qs/cu. m as suspended 
particulate matter. When dusttall reaches 40 tons/sq. mi./mo. or 
suspended particulate matter reaches 230 micro gs/cu. m, 50% of the 
households say that air pollution has become a general nuisance. 
(Author summary)## 

144 7':> 

Huenigen, Edmund and Woltganq Prietsch 

ON THE PROBLEM OF LIMITING EMISSION OF TOXICANTS BY MOTOR 
VEHICLES IN ~OROPE. (Zurn Problem der Begrenzung der 
Schadstoffemission bei Kraf tfahrzeuge~ in Europa). Text in 
German. i'lotortech. Z. (Stuttgart), 30 (7) :256-259, July 1969. 
24 refs. 

Maximum allowable emis3ion concentrations in exhaust from motor 
vehicles in Europe are presently being worked out by an 
organization of the United Nations, the European Economic 
Commission. It has been sugqested that the MAC values be 
determined by the 'European driving cycle exhaust gas test' (EFA). 
Maximum allowable concentrations in the atmosphere have been set 
by individual European countries. A table compares the values 
set by th8 German Democratic Republic, the German Federal 
Republic, and Russia and shows that the limits are far more 
stringent in the GFR. The toxicological importance of carbon 
monoxide, hydrocarbons, and nitrogen oxides in each country will 
torm the basis for working out uniform European limits. Based 
on the MAC for CO and on t~e premise that the MAC values should 
correspond to the toxicological importance ot the pollutants, 
the MAC ratio for CO, hydrocarbons, and nitrogen oxides is 
1:1.9:0.1. As measurements shew, at present only CO emissions 
need to be limited. The other toxicants will not be limited 
until more measurements have brought detailed information 
concerning the relationship between emissions and air pollution. 
Limitations of CO emissions during idling is urgently needed. 

146 J4 

Dmitriyev, M. T. 

APPLIED ASPECTS OF THE RADIATION CHEMIST~Y OF A NITROGEN-OXYGEN 
SYSTEM. (Prikladnyye voprosy radiatsionnoy khimii sistemy 
azotkislorod). Text in Pussian. Zh. Prikl. Khim., 41 (5) :973-
Y82, May 1Yb8. 21 refs. 
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Relationships were derived for determining the number of ions 
tormed per unit time and the steady-state concentration of 
ions and electrons tor a known radiation dose in air. It was 
established that concentrations of ozone occurring in normal 
air are produced by 25-30 r doses, and 50-60 r imparts an ozone 
odor to the air. Doses of about 3000 r produce the odor of 
nitrogen oxides. Up to 250 r, the concentration of ozone and 
nitrogen oxides does not reach the maximum permissible value. 
Maximum permissible dose for drinking water was established at 
6 Mr based on nitrate ion, or 1.2 Mr based on nitrite ion; 
0.05-o.q Mr is recommended for purification bf tap water; 
0.05-1.2 Mr for water under field conditions, and 1 Mr for spring 
water. The maximum permissible dose for ammonia is 0.4 Mr. 
Maximum per~issihle doses for foodstuffs are as follows: liquids-
1.2 Mr, moist foods-11 Mr, frozen foods-15 Mr, dry concentrates-
95 Mr. 

1q112 

Weaver, Neill K. 

ATMOSPH~RIC CONTAMINANTS AND STANDARDS. 
Occupational Med., 11 (0 ) :ll55-1161, Sept. 

STATUS RBPORT. 
19 6 9. 2 J refs. 

J. 

~he ~ederal Air ouality Act of 1~67 furnishes the methodology for 
the abatement of air pollution. Its previsions include t~e 
desiqnation of air quality control regions and the issuance 
ot air quality criteria and control technology documents, 
which will be followed by the promulgation of ambient air 
standards and emission standards at regional, state, and local 
levels. The atmospheric pollutants of current major concern 
are sulfur oxides, particulates, nitrogen oxides, hydrocarbons, 
oxidants, carbon monoxide, fluorine, and lead. Their toxic 
and other deleterious effects, exhibited at various 
concentration-time exposures, can be related to levels reached 
by the individual contaminants in the air of cities. While 
such an evaluation does not allow for possible interactions 
between pollutants, it appears that sulfur dioxide, oxidants, 
and carbon monoxide may be harmful to human health when the 
agents are co~centrated, as in focal areas of emission or 
during sustained meteorologic inversions. Gains to be 
achieved by controlling these and other contaminants during non
peak conditions are probably derived from aesthetic, economic, 
and welfare benefits rather than health. Abatement procedures 
should eliminate rises in pollutant levels beyond the average 
ranges generally oresent in urban ambient air. (Author summary 
modit ied) 

01532 

S.L. Dohlca 

AIR POLLUTIOR IN ALBEPTA. Can. J. Public Health 
(Toronto), ':J"/ (2) :ll4-fl6, Feb. 196t>. 

The growth of the petroleum industry in Alberta Province which 
nevessitated regulation for air pollution control is 
discussed. Regulations, adopted in September 1961, cover four 
types of pollutants - dust, smoke, odorous material, and toxic 
or noxious material. All new industry plans must meet these 
regulations and existing industry must comply with them within five 
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years. Stack monitoring and two types of area monitoring to 
det~ct violations of the regulations are described.## 

J. P. Goldsmith 

SOMF IMPLICATIONS OF AMBI~NT AIR QUALITY STANDARDS. Arch. 
Environ. Health 4, 151-67, Feb. 1Y62. (Based in part on a 
paper oresented at the ~4th Annual Meeting, Air Pollution 
Control Association, New York City, June 13, 1961.) 

Author discusses the oaramete~s ot the air quality standards in 
Calitornia, starting ~1th the efforts in 1Y59 and updating the 
progress to 1962. Allowable concentrations of oxidants are given; 
a general discussion of health based on air quality studies is 
given and, the general policy of California air quality 
standards is reviewed.#~ 

02010 

E.A.J. Mahler 

STANDARDS OF FMISSION UNDER THE ALKALI ACT. Proc. (Part I) 
Intern. Clean Air Cong., London, 1966. Paper III/12). 
PP. 13-6. 

The evolution of standards o! emission under the Alkali Act 
ov·er the past 100 years is brietly reviewed. The necessity for 
considering heights ot discharge ot pollutants as well as their 
concentration in the emissions and mass rates of discharge 
to atrnos?here is stressed. It is also indicated that standards 
should be simply and clearly expressed in such a manner that their 
due observance can readily be checked by short and simple 
tests. An outline is given of the principles adopted in arriving 
at the current standards and these, both in regard to 
concentrations in emissicns and heights of discharge, are listed. 
The aurhor expresses the personal view that present tende~cies 
in ever increasing size ot production un~ts and complexity of 
operations on one site must inevitably lead to necessity in the 
tuture further to reduce emissions. Because of the cost of such 
a steo he sugaests that setting up and adoption of 
international standards is~ desirable end. (Author abstract)## 

02580 

MAXIMUM PERMISSIBLE CONCENTRATIONS OF HARMFUL SUPSTANCES IN 
AT~OSPHERIC AI~ POPULATED PLACES. (Predel' no dopustimye 
kontsentratsii vrednykh veschestv v atmosfernom vozdukhe 
naselennykh mest.) Hyg. Sa nit. 29, ('>) 160-8, !'lay 1964. 

CFSTI: TT65-'J002J/5 

A list of maximum permissible concentrations of harmful substances 
in the atmosphere of populated areas in the USSR, as ot June 20, 
1963. ii# 
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03007 

CALIFORYIA STANDARDS FOR AMBIENT AIR QUALITY AND MOTOR VEHICLE 
EXHAUST (TECHNICAL REPT.) California State Dept. of Public 
Health, Berkeley. 1959. 129 pp. 

The salient points in the table of contents are: I. The 
standards an\'!. their signit ic3.nce. II. Tee hnical bases for 
standards tor the quality of ambient air. III. The technical 
bases tor motor vehicle exhaust standards. In establishing the 
standards, an attempt was made to determine what effects the 
various pollutants were known to have at various levels of 
concentration on human health and contort, on animals, and 
plants, and on visibility. The resulting air quality 
standards together with data concerning motor vehicle emissions 
and their reactions then became the bases for motor vehicle 
exhaust standards. The air standards do not establish a fine line 
below which is good air and above which is bad air. They indicate 
the approximate point at which air under somP circumstances may 
produce undesirable effects.## 

03583 

CALIFORNIA STANDARDS FOR AMBIENT AIR AND MOTOR VEHICLE EXHAUST 
(TECHNICAL REPT.). California State Dept. of Public Health, 
Berkeley. 1959. 16 pp. 

These standards are presented as a yardstick which may be 
applied in maintaining and improving air quality. A graded set of 
ambient air standards was established which recoqnized the 
relationship between the seriousness of the effect at the pollutant 
and the urgency of control. Three levels of air pollutants were 
defined: adverse, serious, and emergency. The standards of motor 
vehicle exhaust contaminants are: hydrocarbons-275 ppm by volume 
as measured by a hexane-sensitized nondispersive infrared 
analyzer; carbon monoxide-1.53 by volume measured by a 
nond1spersive infrared analyzer. The exhausts are to be measured 
during an eleven-mode operating cycle.## 

0529~ 

Pennsylvania State ~ept. ot Health, Harrisburg, Air Pollu
tion Commission. (Apr. L5, 1967). 5 pp. 

AMBIENT AIR QUALITY CRITERIA. 

In accordance with Section 5 (f) (8) of the Pennsylvania Air 
Pollution Control Act, the Act of January 8, 1960, P. L. 
2119, on April 25, 1967 the Air Pollution Commission adopted 
the Ambient Air Quality Criteria, which will be used by the 
Commiss1on in: 1. Evaluating the results of coramunity air 
pollution studies conducted by the Department of Health. 2. 
Determining the need for air pollution control regulations in 
regions ot the Commonwealth to achieve these objectives. 3. 
Develop1nq rules and regulations in accordance with Section 5 
(t) (2) ot the Pennsylvania Air Pollution Control Act. The 
sampling and analytical procedures employed to measure ambient 
levels of cont3.minants are to be consistent with o~taining accurate 
results which are representative ot the conditions being 
evaluated.## 
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0646'1 

J. Just 

CRIT~RIA FOR THE EVALUATION OF ATMOSPHERIC AIR POLLUTION AND 
STANDARDS OF AIR QUALITY USED IN PO~AND. Warsaw Inst. of 
Hygiene, Poland. (Presented at the World Health Organization 
Inter-Regional Symposium on Criteria tor Air Quality and 
Methods ot Measurement, Geneva, Switzerland, Aug. 6-12, 1963, 
Paper No. WHO/AP/12.) (July 2J, 1963). 6 pp. 

~ general discussion is presented of the air conservation 
problem in Poland. Some ideas are advanced regarding the proper 
location of newly constructed industrial sources and restrictions 
imposed upon them in terms of pollutant concentrations. Maximum 
allowable concentrations for sultur dioxide, sulfuric acid, 
nitrogen oxides, hydrogen sulfide, and carbon disulfide are 
tabulo.ted. 

U6tHl5 

Gol'dberg, M. s. 

HYGIENIC CRITERIA OF AIR PURITY IN POPULATED AREAS (ACCORDING 
TO MATERIALS OF THE GEN~VA SYMPOSIUM). ((0 kriteriyakh 
gigienicheskoi otsenki chistoty atmosternogo vozdukha naselemnykh 
mest)) ((Po materialam Zhenevskogo simpoziuma)). Hyg. Sanit. 
(Gi(Jiena i Sa nit.), 30 (1) :Y0-98, Jan. 1965. Translated from 
Russian. 

CFSTI: TT 66-~1033 

In recent years there has been a steady increase in hygienic 
research on air in populated areas. The need for planning of 
measures tor the control of atmospheric pollution is becoming 
increasingly urgent. The necessity for an international 
discussion ot this subject, which would be a starting point for all 
measures undertaken for the sanitary protection of urban air, led 
the World ~ealth Organization to convene an interregional 
symposium in Geneva from the 6th to the 12th of August, 1963, 
which was devoted to criteria for the quality of atmospheric air 
and methods of its investigation. The discussion was centered on 
the maximum permissible concentrations of harmful substances in 
urban air. After a lively discussion, the symposium adopted 
Prof. V. A. Ryazanov•s proposal to establish a unified scale 
ot standards for the quality of air by merging together the Soviet 
and American standards. In this way, an international scale 
tor the atmospheric pollution has been esta~lished for the first 
time. The sympo§ium drew up recommendations on the trend in 
medical research on the effect of atmospheric pollution on the 
health ot the population, and a further elaboration of criteria and 
standards ot atmospheric air quality in populated areas. 
Participants at the sy~posium also noted the necessity for the 
further development of scientific research on the mechanism of 
development ot f ibrotic pulmonary reaction induced by atmospheric 
pollutants, and for studies of the reaction of the mucosa of the 
respiratory tract, ciliary activity, etc. The symposium pointed 
out the necessity for paying special attention to studies of new 
synthetic chemicals which contaminate the atmosphere when 
discharged by industrial enterprises or when used in· the 
household, as in the case of disinfectants.~# 
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07197 

RECOl'l"ENDATIONS FOP ALLOWABLE CONCENTRATION (1%6.) 
(Clean Air - J. Japan Air Cleaning Assoc., Tokyo) 
II (II): 62-66, 1966. Text in Japanese. 

Kuki Seijo 

A report is given by a co~mittee of the Japanese Association of 
Industrial Health on "Allowable concentration". The values of 
allowable concentration are wocked out tor a healthy man working 
8 hr per day doing moderate work. Proper consideration must be 
given to cases in which more than 8 hr of exposure take place, more 
than one pollutant is involved, or the concentration of pollutants 
increases-suddenly during the work schedule. Included is a 
discussion on dust measurement. It is important to measure dusts 
having a Stokes radius ot less than 5 microns, especially at a 
height of 1 to 1.~ m from the ground. The relation between the 
source of dust and the point cf measurement is illustrated.## 

0'11190 

Suzuki, T. 

ON THE PERMISSIBLE CONCENTRATION OF AIR POLLUTANTS IN SOME 
COUNTRIES. Text in Japanese. J. Jap. Petrol. Inst. 
Tokyo, ·t(2) :87-91 Feb. 1964. 4 refs. 

There are no "international" permissible values cf air pollutant 
concentrations at present. The maximum allowable concentrations 
and their methods of determination differ between countries. 
Values obtained in the Soviet Union, Czechoslovakia, West 
Germany, and the United States are compared. The values of 
permissible concentration are very low in the Soviet Union, even 
seemingly impossible of realization. Per~issible values for 32 
substances are tabulated. In West Germany, the values are 
expressed by MJK (Maximale Imission Konzentration) 
recommended by the VDI (Verein Deutscher Ingenieure). 
According to definition, the "Imission" value is the 
concentration of the elements found undesirable tor "normal air". 
Wit~ MIK, only S02, nitrogen oxides, H2S, and chlorine are 
regulated. Consideration of exposure time is also aiven. 
Values obtained in Czechoslovakia are for 15 materials 
determined as was done in the Soviet Union. As for the United 
States, present methods cf establishing MAC (Maximum Allowable 
Concentration) are desc~ibed. Values for S02 determined in 
Calitornia are tabulated.## 

081120 

Brodovicz, Bey A. 

AIR QUALITY CRITERIA FO~ PENNSYLVANIA. 
Control Assoc., 18 (1) :21-23, Jan. 1968. 

J. Air Pollution 
LI refs. 

In late 1965 the Pennsylvania Air Pollution Com~ission 
appointed a Council of Technical Advisors to develoo air 
quality criteria. Recently this Council set forth its 
recommendations for ten pollutants. The philosophy of the 
Council is expressed. The major difficulties and rationale are 
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mentioned. The recommendations are given and the poteetial use 
of the criteria is also explained. The establishment of firm 
guidelines ot air quality is based solely on consideration of 
ettects both on health and aesthetics. The criteria are broken 
into two distinct groups; air basin average and single point 
measurement. The pollutants included: 1. Suspended 
particulates (total), 2. Settled particulates (total), 3. Lead 
(t<>ntative), 4. Beryllium, 5. Sulfates (as H2S04), I'. 
Sulfuric acid mist, 7. Fluorides (total soluble, as HF), 8. 
Sultur dioxide, 10. Oxidants, 11. Hydrogen sulfide, and 12. 
Carbon monoxide.## 

0880.l 

Huniqen, " w. , and W. Prietsch 

PROPLEMS AND METHODS OF SOLJTION OF ELIMINATING NOXIOUS SUBSTANCES 
FROM INTERNAL COMBUSTION ENGINES. ((Probleme und Losungswege 
der Schadstoft~eseitiguug bei Verbrennungsmotoren.)) Translated 
trow Ger:nan. Technik, (Berlin), 21 (6) :377-383, June 1966. 

The composition of exhaust trom internal combustion engines is 
discussed. Maximum permissible concentrations ot harmful 
components are tabulated for five countries with standards for the 
following substances: hydrocarbons (benzene, etc.), aldehydes 
(tormaldehyde, etc.), carbon dioxide, sulfur oxides, nitrogen 
oxides, lead (and tetraethyl lead), mineral oil mist, and carbon. 
Some equipment for the measurement of air pollutants is touched 
upon, including a descriFtion of an East German continuous 
sampling apparatus for hydrocarbons, co, C02, and 02.## 
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BASIC SCIENCE AND TECHNOLOGY 

0()001 

A. P. Altshuller and I. R. Cohen 

ATMOSPHERIC PHOTOOXIDATION OF THE ETHYLENE-NITRIC OXI9E SYSTEM. 
Intern. J. Air Water Pollution, Vol. 8: 611-632, 1954. 

Because ethylene is not only a phytotoxicant but also is reactive 
in the photochemical type of air pollution, a detailed study has 
been made ot the photooxidation of ethylene-nitrogen oxida mixtures 
in air. The effects were determined of varying the concentrations 
ot ethylene between 0.1 and 5 ppm and of nitric oxide between 0.2 
and 10 ppm on the rate of ethylene consumption, the rate of 
nitrogen dioxide formation and on the yields of various products. 
The greater part of the ethylene consumed could be accounted for 
in the products as formaldehyde or carbon monoxide. Tt was not 
possible to obtaina nitrogen balance in thi~ system, although a 
small amount of methyl nitrate was produced. Ethyle~e-nitrogen 

oxide mixtures react rapidly in static irradiations at reactant 
co5centrations below 0.5 ppm. For example, photooxidation of a 
mixture initially containing 0.2 ppm of ethylene and 0.2 ppm of 
nitric oxide resulted in a nitrogen dioxide peak in 30 min and half 
conversion of ethylene in about 80 min. At equal ratios of 
reactants, ethylene-nitric oxide mixtures actually are more 
reactive at lower concentrations of reactants. In order to 
explain the experimental results it appears that free radical chain 
reactions must be po$tulated. A discussion of various 
mechanistic r-eaction steps is given. (Author)## 

00034 

J. J. Bu falini A. P. l\ltshuller 

THE EFFECT OF TEMPER~TURE ON PHOTOCHEMICAL SMOG REACTIONS. 
Intern. J. Air Water Pollution, Vol 7:769-771, 1963. 

Results of measurements made for the photo-oxidation of 
trans-2-butenenitric oxide in air and for 1,3,5-
tr1methylbenzene-n1tric oxide in air are discussed. The 
initial concentrations of the reactants in the two systems were as 
follows: trans-2-butene, 10 ppm; nitric oxide, 4.2 ppm; 
1,3,~-trimethylbenzene, 6 ppm; nitric oxide, 3 ppm. The 
conversion times for both systems decreased by approximately 
a factor of two and the rates increased ty a factor of two when 
the temperature was increased from 20 to 40 degrees. The 
conversion time at the nitrogen dioxide maximum and the rate of 
half-conversion of nitric oxide to nitrogen dioxide are 
two independent measures of reactivity which give good agreement 
on a relative basis. Similarly which give good agreement on a 
relative basis. Similarly on a relative basis, good agreement 
is obtained on the times at which the hydrocarbon reaches half of 
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its initial concentration and the normalized rates at these times 
in the reaction although they do represent somewhat different 
measures of reactivity. The results from these two systems 
should not be taken as indisating that temperature changes are 
independent of the nature of the hydrocarbon used as a 
reactant. The investigation showed that temperature 
difference of a few degrees can cause measurable changes in 
photo-oxidation rates.## 

000 ~3 

P.J. Ayen Y.S. Ng 

CATALYTIC REDUCTION OF NITRIC OXIDE BY CARBON MONOXIDE. 
Intern. J. Air Water Pollution Vol. 10:1-13, Oct. 11, 1965 

Rate data tor the catalytic reduction of NO with CO were 
ohtained using a flow reactor operated differentially at 
atmospheric pressure and at temperatures of 160, 200, 220 and 240 
c. Nitric oxide and carbon monoxide partial pressures 
were varied from 0.005 to 0.05 atm using helium as a diluent to 
bring the total gas flow to 2000 cc/min. A dual site mechanism 
was postulated for the reaction in which the rate determining 
step was a surtace reaction between adjacently adsorbed CO and 
NO molecules. From the data, rate and adsorption constants 
were evaluated for the corresponding rate expression. This 
expression is of practical use in the design of a catalytic 
converter to removre oxides of nitrogen from automotive exhaust 
gases and other exhaust streams. (Author)## 

00128 

K. w. Egqer and S. w. Benson 

NITPIC OXIDE AND IODINE CATALYZED ISOMERIZATION OF OLEFINS. 
VI. THERMODYNAMIC DATA FROM EQUILIBRIUM STUDIES OF THE 
GEOMETRICAL AND POSITIONAL ISOMERJZATION OF N-PSNTENES. J. Arn. 
Chern. Soc. 88, 236-40, Jan. 20, 1966. 

The equilibrium of the iodine catalyzed gas phase isomerization 
o+ 1-oentene and 2-pentene was studied over a temperature range 
from 114.5 to 335.3 degrees. The measured value3 for constants of 
both the positional and the geometrical isometizations yield 
straight lines wher. plotted vs. 1/T (degree K). Entropy and 
enthalpy values were derived by application of least-square fits 
of data to linear equations using a standard computer regression 
program yield with standard errors (for a mean temperature of 
500 K.) The data can be equally well fitted to both linear and 
quadratic equations. The data for the heats of isomerization are 
in very good agreement with values calculated from the data on the 
heat ot formation reported by Prosen and Rossini and quoted in 
the API tables. The entropy differences between the isomers 
obtained from the direct experimental ~ata agree reasonably well 
with the comparative estimates of Kilpatrick, et al. Values for 
partial group contributions and corrections thereof were 
calculated from the data of this work and results reported 
earlier from related studies on n-butenes and 1,3-pentadienes. 
They are in excellent agreement with earlier estimates.## 
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00238 

E.R. Stephens, F.R. 3urleson, E.A. Cardiff 

THE PRODUCTION OF PURE PEPOXYACYL NITRATES. J. Air 
Pollution Control Assoc. 15, (3) 87-9, Mar. 1965. (Presented 
at Sixth Conterence on Methods in Air Pollution Studies, 
Calitornia State Dept. of Public Health Berkeley, Jan. 6-7. 
1964.) 

Three different reaction systems have been used to prepare the 
tirst three members of the PAN homologous series Two of these 
involve photolysis by ultraviolet blac~ light lamps and one is a 
dark reaction. All are carried out ir. the gas phase: (1) 
Photolysis of dilute (100 ppm) mixtures cf a symmetrical olefin 
(e.g., 2 butene) with eigher nitric oxide or nitrogen dioxide 
in dry oxygen or air. This was the original method and it most 
closely resembles the way in which these compounds are formed 
in polluted atmospheres. (2) Photolysis of dilute alkyl nitrite 
in oxyqen. This is the preferred method for PAN and PPN. 
It was successful tor the preparation of the four carbon 
homologue. (3) The dark reaction of the appropriate aldehyde with 
N02 and 03 at low concentration in oxygen. This is the 
preferred method for the preparation of tne four carbon 
homologue. The starting material is n-butyraldehyde. In all 
cases the sam e gas chromatographic procedure is used for 
purification. (Author)## 

00354 

L. F. Phillips H. I. Schiff 

MASS-SPECT~OMETRIC STUDIES OF ATOMIC REACTIONS. V. THE 
REACTION OF NITROGEN ATOMS WITH N02. J. Chem. Phys. 
42, (9) 3171-4, May 1, 1965. 

The reaction of N atoms with N02 was studied in a fast 
flow system, using a mass spectrometer to monitor the 
composition of the reaction mixutre. The rate constant 
for removal of N02 ~y N was found to be 1.8 plus or minus 
0.2 to the -11th power cc/mol/sec. By a combined mass
spectrometric and photometric method the relative contributions 
of the different primary reactions were determined as follows 
(errors shown are standard deviation~ : N plus N02 YIELDS 
N20 olus O (0.43 plus or minus 0.04); N plus N02 yields 
2NO (0933 plus or minus 0907); N plus N02 yields 
N2 plus 02 (0.10 plus or minus 0.12); N plus N02 yields 
N2 plus 20 (0.13 plus or minus 0.11). (Author)## 

00351 

H. E. Avery R. J. cvetanovic 

REACTION OF OXYGEN ATOMS WITH ACETALDEHYDE. 
43, (10, Part I) 3727-.n, Nov. 15, 1965. 

J. Chem. Phys. 

The reaction of the ground-state triplet oxygen atoms with 
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acetaldehyde at room temperature has been reinvestigated. 
Two different sources of ocygen atoms have been used: mercurcy 
photosensitized decomposition of nitrous oxide and photolysis 
ot nitrogen dioxide at 3660 ~. The results confirm the earlier 
conclusion trom this Laboratory that the primary attack involves 
the abstraction of the aldehydic H atoms and not an insertion 
into the CH bonds ot the aldehyde nor other primary steps 
sungested recently in the literature.## 

00612 

E. Miescher:-

ANALYSIS OF THE SPFCTFUM OF THE NITRIC OXIDE MOLECULE 
(ANKUAL SCIENTIFIC FEPORT NO. 2). Basel Univ., 
(Switzerland), Dep.t. of Physics. (Re pt. No. AFCRL-66-35.) 
Oct. 2, 1965. 16 pp. 

CFSTI, DDC: AD 628 818 

The absorption spectrum of the fourth isotope N15018 was 
photographed with high resolution between 1770 and 1380 angstrom 
units. With medium resolution spectra of the four different 
isotopes N14016, N15016, N14018, N15C18, have been obtained 
down to wavelenghts beyond 1300 angstrom units. New 
Rydberg-states ns, np, nd, nf ••• are r:-eported. Data for:- a lower 
vibrational level ot the I2 sigma plus non-Rydberg state are 
given. The tormer non-Rydberg state P2 pi is discussed 
and it is suggested to assign it as level v equal 4 of the 
L2 pi state. (Author abstract## 

007 00 

I .C. Hisatsune 

NITROGEN .OXIDES NECESSITY FOR A SYSTEMATIC APPPOACH 
IN THEIR STUDIES. Preprint. (Presented at the 58th Annual 
Meeting, Air Pollution Control Association, Toronto, Canada, 
June 20-24, 1965, Paper No. 65-16'1.) 

The nitr:-ogen oxides, oxyacids, and ocyhalides, most ot which 
"rP highly reactive and thermodynamically unstable, can be 
identified conveniently tram their inf rared absorption spectra. 
However, there ar:-e numerous coincidences in the positions ot the 
absorption bands ot these molecules, and they have lead 
often to incorrect assignment of the spectra. Systematic studies 
ot the vibrational spectra of these compounds have eliminated 
these difticulties, and characteristic spectra cf many of 
them have been identified. Pr-ogress in these studies 
and in the use of the spectra data to determine thermodynamic 
properties are reviewed. (Author abstract•#,# 
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00923 

J. 11-. Pitts, Jr., J. H. Sharp, and s. I. Chan 

EFFECTS OF WAVELENGTH AND TEMPERATURE ON PRIMARY PROC~SSES IN THE 
PHOTOLYSIS OF NITROGEN DIOXIDE AND A SPECTROSCOPIC-PHOTOCHEMICAL 
DETERMINATION OF THE DISSOCIATION ENERGY. J. Chem. Phys., 
40(12) :3&~5-3662, June 15, 19&4. 

The quantum yields of oxygen production in the photolysis of 
nitroqen dioxide have been determined at a series OT wavelengths at 
Loom temperature and as a function of temperature at 3660, 4047, 
and 4358 A. These values were satisfactorily correlated with the 
extent of dissociation into NO and o atoms by means of 02 
tracer techniques. On the basis of the above correlation .and 
inert gas experiments, a general mechanism is proposed for the 
photolysis ot N02 from 3130 to 4047 A. Temperature effects are 
discussed in terms of a theoretical calculation based on the 
population of the rotational energy levels of N02. This leads 
to a spectroscopic-photochemical determination of the dissociation 
effiergy of N02 in good agreement with that calculated from 
thermodynamic data. (Author abstract)## 

00939 

J. J. Butalini and E. R. Stephens 

THE THERMAL OXIDATION OF NITRIC OXIDE IN THE PRESENCE OF 
ULTRAVIOLET LIGHT. Intern. J. Air Water Pollution, No. 
9:123-12tl, 1965. 

The Kinetics of the thermal oxidation of nitric oxide in air have 
been studied in the parts per million range under static and 
aynamic conditions. The results shown that the third order rate 
constant tor the oxidation of nitric oxide with oxygen is (1.80 
plus or minus/0.21) x 10 to the fourth power L square/mole 
square/sec. With the presence of ultraviolet light and nitrogen 
dioxide, the simple third order rate expression does not adequately 
describe the system. A mechanism is given that describes the 
system under these conditions. (Author abstract)## 

01026 

Foote, J. K., M. H. ~allon, and J. N. Pitts, Jr. 

THE VAPOR PHASE PHOTOLYSIS OF BENZENE AT 1849 A. J. Am. 
Chem. Soc., 88 (16): 3698-3702, Aug. 20, 19&6. 28 refs. 

The quantum yield of disappearance of benzene vapor at 1849 
degrees is 0.9 plus or minus 0.3. The major irradiation product 
dppears to be a valence isomer of benzene, tentatively identified 
as "benzvalene". Acldition of diluent N2 reduces the rate of 
formation ot the product but, up to 50mm total pressure, increases 
its maximum concentration. Small amounts of fragmentation 
products, i.~. methane, ethane, ethylene, and acetylene, are also 
observed as well as considerable amounts of polymeric or 
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carbonaceous deposit on the cell walls. These products may be 
formed in the secondary photolysis of "benzvalene". (Author 
abstract)## 

01075 

A. P. Altshuller and I. !l. Cohen 

ATMOSPHERIC REACTIONS Or PROPIONALDEHYDE IN AIR MIXTURES. 
Atmos. Environ. Vol. 1 (3) :319-2':> (May 1967.) 

A type of oxidant that has not been identified previously is 
present in atmospheric-type systems. It has not yet been shovn 
whether ethyl hydroperoxide or other n-alkyl hydroperoxides are the 
phytotoxicants formed when aldehydes are photooxidized. These 
experimental results suggest that aldehyde reactions can become 
increasingly important if atmospheric concentrations of nitrogen 
oxide are reduced to low levels. (Author summary modified)## 

01102 

J. s. Arnold, P. J. Browne, E. A. Ogryzlo 

THE RED EMISSION BANDS OF MOLECULAR OXYGEN. 
Photobiol., Vol.4:963-969, 19b5. 

CFSTI,DDC: AD 631814 

Photochem, 

The temperature dependence and the absolute emission intensity of 
t~e 6340A band of molecular oxygen have been measured. The 
results indicate that the emitting pair of molecules is not bound 
and possesses a radiative half life of about 25 msec. The 
implications of these results on some chemiluminescent reactions 
are discussed. (Author abstract)## 

01318 

H .. J.R. Stevenson, D.E. Sanderson, A.P. Altshuller 

FORMATION OF PHOTOCHEMICAL AFROSOLS. Intern. J. Air Water 
Pollution, Vol. 9:367-75, June 1965. (Presented at the 
American Industrial Association Conference, Philadelphia, Pa. 
April 29, 1964.) 

Aerosol was produced photochemically by irradiation of a number 
of hydrocarbon-nitrogen dioxide mixtures, some requiring sulfur 
dioxide. In those reactions not requiring sulfur dioxide, its 
addition increased the aerosol production in most cases. Mixtures 
of hydrocarbons gave more aerosol than expected from their 
production individually. Shorter wavelength illumination had 
little etfect indicating that sulfur dioxid~ activation is 
unimportant. The size of the aerosol depended upon the 
conditions of the experiment. (Author abstract) II 
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01579 

F.C. Alley L.A. Ripperton 

THE EFFECT OF TEMPERATURE ON PHOTOCHEMICAL OXIDANT PRODUCTION IN 
A BENCH SCALE REACTION SYSTEM. J. Air Pollution Control 
Assoc., Vol. 11:581-5811, Dec. 1961. (Presented at the 
54th Annual Meeting, Air Pollution control Association, 
New York City, June 11-15, 1961.) 

The tabulated results of nine irradiation runs are given for 
olefin and nitrogen dioxide mixtures. The oxidant production 
is shown as a function of time of irradiation and temperature. 
oxidant production was calculated by subtracting the initial 
oxidant reading before the lights were turned on from the oxidant 
reading at the particular sample interval. The peak oxidant 
production was approximately doubled for each 10 degree 
temperature increase. The average hydrocarbon reaction rate 
for each tour-hour irradiation period is plotted against 
temperature. The rate increased sharply as the reaction 
temperature increased from 13.5 to 25 C, then decreased slightly 
AS THE TEMPERATURE INCPEASED TO 3~.0 C. FROM THESE RESULTS IT 
is concluded that the peak oxidant production occurring during the 
irradiation ot olefin and nitrogen dioxide mixtures is dependent 
on the reaction temperature. The magnitude of this temperature 
effect is ot the same order as that which would be predicted for 
a thermal reaction.-# 

01680 

K.W. Egger s.w. Benson 

IODINE AND NITRIC OXIDE CATALYZED ISOr.ERIZATION OF OLEFINS. 
VII. THE STABILIZATION ENERGY IN THE PENTADIENYL RADICAL AND THE 
KINETICS OF THE POSITIONAL ISOMERIZATION OF 1,4-PENTADIENE. 
J. Am. Chem. Soc. 88 (2) 2111-6, Jan 20, 1966. 

The kinetics of the iodine atom catalyzed isomerization of 
1 4-pentadiene to form 1,3-pentadiene has been studied in the gas 
phase over a temperature range from 129 to 241. The formation 
ot small amounts of n-pentenes and cyclopentene does not change 
the basically very simple rate law for the positional 
isomerization of n-pentadienes which is governed by the rate of 
abstraction of a ~ydrogen atom trom 1,4-pentaaiene by iodine. 
When compared with the activation energy for the anal0gous 
hydrogen abstraction trow n-pentane, assuming the activation 
energies for the back reactions to be equal (HI attack on pentyl 
and pentadienyl radicals), one obtains 15. 4 plus or minus 1 kcal./ 
mole tor the resonar.ce energy in the pentadienyl radical. 
This value is only 253 larger than the allyl stabilization energy. 
These stabilization energies are discussed in terms of a simple 
model of three-electron bonds and related to energies in the 
benzene system. (Author abstract modified)## 

017!:!7 

W.A. Guillory H.S. Johnston 

INFRAR~D ABSORPTION BY PEROXY-NITFOGEN TRIOXIDE FREE RADICAL 
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IN THE GAS P~ASE. 

196 5. 
J. Chem. Phys. 42, (7) 2457-61, Apr. 1, 

In the course of study1ng the low-pressure thermal oxidation of 
nitr1c oxide by oxygen, a new absorption band occurring on the 
shoulder of the P branch of nitric oxide at 1840 cm was observed. 
The new absorption band was shown to he first o~de~ wit~ respect 
to both nitric oxide and oxygen. The variation of this absorption 
band with time indicated that it was probably due to the free
radical intermediate oresent in this system, and was assigned to 
pero~y-nitrogen triox~de. The structural assignment OONO, 
rather than the symmetrical nitrate radical is based on the 
absorption frequency and by a comparison with frequencies expected 
tor OONO and symmetrical N03. By assuming a value for the 
absorption coefficient ot OONO, which is presumably tormed by 
the rapid reversible reaction 02 + NO equilibrium OONO, 
thermodynamic data concerning OONO and the equilibrium 
constant were estimated. (Author abstract)## 

0 18 75 

M. F. Brunelle, '7· E. Dickinson, and W. J. Hamming 

EFFECTIVENESS OF ORGANIC SOLVENTS IN PHOTOCHEMICAL SMOG 
FORMATION (SOLVENT PROJECT, FINAL RE?T.). Air Poll•1tion 
Control District, Los Angeles County, Calif., Evaluation 
and Planning Div. July 1966. 188 pp. 

The principal objective of this study, the determination in an 
environmental chamber of the smog-forming potentials of individual 
organic solvents likely to be emitted to the atmosphere, was 
accomplished and it is now possible to reach certain conclusions 
based on these data. By compound types, the effects to which each 
solvent group was found to contribute can be summarized as follows: 
(1) Aromatic hydrocarbons, except benzene, contribute 
substantially to aerosol formatioa, rapid 03 formation, eye 
irritation and total aldehyde formation. (2) Chlorinated 
hydrocarbons exhibit alroost greater 03 forming activity than 
the aromatics. ~ye irritation was moderate to severe, depending 
upon the test conditions, and aerosol formation was negligible. 
On the basis of an experiment with tetrachloroethylene (8 ppm) 
and NO (2 ppm), alone, it is concluded that most of the activity 
of the mixed chlorinated solvent may be attributed to 
trichloroethylene. (3) Aliphatic hydrocarbons (allcanes), botn 
high-boiling and low-boiling, contribute primarily to 03 
formation~ They also produce total aldehyde concentrations 
comparable with those produced by irradiation of auto exhaust. 
The high-boiling alkanes tested tend to exhibit greater reactivity 
than the low-boiling materials. (4) Ketones contribute 
significantly to 03 formation (0.3 - 0.4 ppm after 5 to 6 hours' 
irradiation) and, to some extent to eye irritation, though mostly 
at higher concentrations or with mixtures. As with several other 
solvents, aerosol formation is negligible. A single test with 
acetone (8 ppm) and NO (2ppm) showed little activity by this 
compound with respect to ozone formation or aerosol formation, and 
only very slight eye irritation was indicated. Data indicate that 
the branched ketones are considerably more reactive than 
straight-chain ketones. (5) Alcohols are the least active class 
of compounds tested.## 
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01878 

F. cramarossa and H. S. Johnston 

INFRARED ABSORPTION BY SYMMETRICAL N03 FREE RADICAL IN THE 
Gll.S PHASE. J. Chem. Phys. 43, (2) 727-31, July 15, 1965. 

A new infrared absorption band between 1325 and 1375 cm to the 
~inus one power has been observed in the N205-03 system at low 
pressure in an 80-m path-lenath cell. In such systems the 
presence of the symmetrical NOJ tree radical is well known in 
terms of its visible absorption spectrum, which varies in the 
unusual way of Kss(N205) to the one third power (03) to the 
one third power. The new inf rared bana lies at a frequency just 
below that tor the antisymmetric stretch of the symmetrical 
planar nitrate ion; the absorption optical density varies as 
(N20':>) to the one third power (03) to the one third power; 
and the new absorption has been assigned to the symmetrical N03 
tree radical. (Author abstract)## 

01880 

K. w. Egger and s. W. Benson 

IODINE AND NITRIC OXIDE CATALYZED ISOMERIZATION OF OLEFINS. 
v. Kinetics of the Geometrical Isomerization of 
1,3-Pentadiene, a Check on the Rate of Rotation about Single 
Bonds, and the Allylic Resonance Energy. J. Am. Chem. Soc. 
87, (l':>) 3314-9, Aug. ':>, 1965. 

The kinetics of the nitric oxide catalyzed, homogeneous, gas 
phase isomerization of 1,3-pentadiene have been studied over a 
temperature range between 126 and 326 degrees. Analysis of the 
data shows that t~e rate-controlling step in the NO-catalyzed 
geometrical isomer1zation of pentadiene is the rotation about the 
single bond in the intermediate radical. Iodine is shown to form 
a much more stable intermediate radical, and results indicate that, 
in the 12-catalyzed syste~, the addition reaction of I atoms is 
rate controlling. The rotational rate constant log kc was 
calculated ':o be (11.5 plus or minus 0.3) - (5.3 plus or minus 
1.0)/theta sec. compared to (11.2 - (3.8)/theta sec.) as 
reported earlier for the iodine catalyzed cis-trans isomerization 
ot 2-bute~e. (Author abstract modified)~# 

01881 

K. W. Fgger and s. w. Benson 

NITRIC OXIDE AND IODINE CATALYZED ISOMERIZATION OF OLEFINS. 
IV. Thermodynamic Data from Equilibrium Studies ot the 
Geometrical Isomerization of 1,3-Pentadiene. J. Am. Chem. 
Soc. fH, (1':>) 3311-4, Aug. 5, 1965. 

The measurement of equilibrium constants of the iodine-catalyzed 
gas phase reactions of olefins and their parent hydrocarbons has 
been shown to be a very simfle direct, and valuable method to 
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determine precise differences in the thermodynamic properties of 
the reactants. Applied to the cis-trans isomerization of 
1,J-pentadiene, the present paper reports an appreciable a~ount of 
side reactions and considerable difficulties in product separation. 
This result is in contrast to the clean-cut experiments on the 
isomerization of 2-butene. The important two side reactions, the 
polymerization of 1,3-pentadiene and the formation of diiodide in 
the lower temperature range, are shown to be a consequence of the 
considerably more stable radical intermediate formed with 
1,3-pentadiene compared to 2-butene. The NO-catalyzed system 
showed excellent reproducibility and no measurable side reactions. 
N02 gave rise to the same difficulties obtained with the iodine 
catalysis. This is to be expected from the C-ONO bond 
strength of about 54 kcal.f# 

01 'J78 

A. P. Altshuller, 
Kopczynski 

I. R. Cohen, s. F. Sleva, and S. L. 

AIR POLLUTION: FHOTOOXIDATION OF AROMATIC HYDROCARBONS. 
Science 138, (J538) 442-3, Oct. 19, 1962. 

A nuffiber of aromatic hydrocarbons participate as effectively as 
the olefins in atmospheric photooxidation reactions in the presence 
of nitrogen oxides and 11' 1-caviolet light. Judged both on the 
basis of ceactivity an1 concentrations in the atmosphere, the 
aromatic hydrocarbons cannot be ignored as contributors to the 
photochemical type of air pollution. (Author abstract)## 

01'J90 

I\. Goetz and T. Kallai 

THE SYNTHESIS OF DEFINED AEROSOL SYSTEMS. 
Assoc. J. 24, 453-61, Oct. 1963. 

Am. Ind. Hyg. 

Instrumentation and procedures for the synthetic production of 
photochemical aerosols within a laminar airflow along a tubular 
channel are described. Special micro-dosimetry quantitatively 
facilitates continuous addition of reactive trace components 
(hydrocacbons, NO, N02, 502) and of defined nucleating 
particulates. The flow is subsequently irradiated symmetrically 
in the spectral range (320-450 millimicrons) in a special channel 
section without temperature increase, at adjustable intensity 
levels and exposure durations up to several times solar intensity 
at ground level. The resulting aerocolloidal components are 
analyzed with the Aerosol Spectrometer for determining the size 
and mass distribution of the photoactivated particulates at various 
reaction stages. Examples of smog-type reactions between traces 
ot N02 and oletins, and of modifications of natural aerosols, are 
presented. (Author abstcact)## 
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0:1328 

R. c. Gunton and T. M. Shaw. 

AMBIPOLAR DIFFUSION AND ELECTRON 
TEMPERATURE RANGE 196 TO 358 K. 
A748-A735, NOV. 1, 1963. 

ATTACHMENT IN qITRIC OXIDE IN THE 
Phys. Rev: 140, (3A) 

CFSTI, DDC AD 634223 

Amhipolar diffusion and electron attachment rates were measured in 
nitric oxide at pressures from 0.01 to 16 Torr and at temperatures 
from 1Y6 to 358 K. The gas was photoionized ty single pulses of 
ultraviolet radiation, at and near Lyman alpha from a hydrogen 
lamp. Pulse lengths ranged from 10 to 300 microsec and 
ionization levels were kert low to reduce electron-ion 
recombination. Rates for the latter process are reported in a 
separate paper. Electron loss rates were measured by a microwave
cavity method used to record the decay following a single ionizing 
pulse. Ion identification was made by a mass spectrometer which 
sampled the ions diffusing through a Sffiall hole in the wall of the 
microwave cavity. Ultrahigh-vacuum techniques were used in gas 
purification and in production and measureffients of ionization. 
The diffusion results are to some extent consistent with theory 
ot diffusion of electrons and a single positive ion species in the 
presence of negative ions. The mass-spectrometer observations 
indicate that NO plus is the dominant positive ion in 
photoionized NO at all rressures. The principal negative ion 
observed with the Il'ass spectrometer was N02 (-), and no NO(-) or 
N02 (-) ior. were detected. Direct attachment ot N02, oresent 
as a minute impurity, seems unlikely; the N02 (-) ion may be 
formed by rapid charge transfer from a primary negative ion or by 
an attachment reaction involving rearrangement. (Author abstract 
modified) H 

0241:1 

A. ~oetz P. Fueschel 

THf BFFECT OF NUCLEATING PAFTICULATES ON PHOTOCHEMICAL AF~OSOL 
FORMATION. J. AIF POLLUTION CCNTROL ASSOC. 15, (3) 90-5, 
Mar. 1963. (Presented at the Sixth Conference on Methods 
in Air Pollution Studies, Ferkeley, Calif., Jan. 6-7, 1964.) 

The role of nucleating particulates in the formation of 
photochemical aerosols was studiPd in a steady, laminar flow of 
ultrafiltered air containing NC2 and oLtene-1 in the 
concentration range of: (30 - 170 ppm), when subjected to intense 
irradiation under isothermal ccnditions. The particulates 
consisted of monodisperse polystyrene latex (d egual 0.36 micron) 
in concentrations similar to these in the atmosphere; the 
irradiation intensity varied between: (6 - 40,000 lumne/liter) and 
the maan exposure duration between 30 180 sec. Samples of the 
tlow, prior to and after its photoactivation, were withdrawn 
either by an Aerosol Spectrometer (AS) or by a !loyco 
Aerosol Photometer. The photometric data include all 
colloidal components in the airborne state, whereas the counts 
obtained from the AS-d~posits refer only to the nucleated latex 
particles. The followir.g pattern is evident: The 
photochemical reaction yields fractional products (less than 3~) 
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which have thE' tendency to ac;gloiterate (or polymerize) due 
to their relatively low volatility--inaependent of the presence or 
absence ot nucleatinq particulates. The growth process appears 
principally different trcm that cf tog formation by P20)
cond~nsation, where, for identical supersaturation, it is .inversely 
proportional to the nuclear concentration. In the absence 
of nuclei, autonucleation, i.e. self-agglomeration, occurs 
at a illUCh lesser reaction rate and higher photon deitand. The 
arowth rate ot the nuclei, when present, depends on the 
copcentration of the o:ndaticn catalyst (N02). Under 
identical conditions t~e mass of nuclear accumulant is directly 
proportional to the concentration of the reactive hydrocarbon, 
while the growth rate depends on the light intensity and the 
exposure duration. The findings indicate that density and nature 
ot particulate matter present in an air mass prior or during 
photo-activation are, aside from the chemical reactant levels, 
ot major significance in aerosol formation. (Author a-bstract 
modified)## 

02~08 

D. G. Clifton 

A?PROXIMATE THER~ODYNAMIC FUNCTIONS FOR THE N02(G) ION 
(TECHNICAL REPT.). General Motors Corp., Santa Barbara, 
Calit., GM Defense Research Labs., Aerospace Operations 
Calit., Detense Research Labs., Aerospace Operations Dept. 
May 1966. 1J pp. 

roe AD 484367 

Approximate values for t~e free-energy function, enthalpy 
tnnction, entropy, and constant-pressure heat capacity have been 
cv'''P'lteC! ::nd tab<ilated for: the temperature ranqe from 300 K 
to 6000 K tor the N02 (q) ion. (Author abstract) ~ii 

02734 

PARTIAL OXIDATION PRODUCTS FOPMFD DURING COMBUSTION (SIXTEENTH 
PFOGll'lSS REPT. JULY 1 TO DI'C. 31, 1966.) California Inst. of 
Tech., Pasadena, Chemical Engineering Lab. 1966. 16 pp. 

During tha period covered by this report, primary effor:t ~as 
directed to the tnvestiaation ot the effect of the nature of fuels 
upon the formatiuu of tne resiau1l quantities of the oxides of 
nitrogen and upon the microscopic nature of the perturbations 
resultinq therefrom. Tables summarize results of these studies. 
Table I sets torth the exrerimental conaitions in connection 
with the investigation ot tne behavior of the propane-air and the 
n-butane-air system. In Table II, the composition of the 
reaction pro~ucts of the ethane-air system propane-air and 
n-butane-air systems are summarized. The analysis of the 
perturbations in normal stress obtained in connection with the 
propane-air and ethane-air systems is given in Table III. 
Plans tor continuation ot these studies upon the renewal ot the 
Public Health Service Gr1nt No. AP-00108-08 are discussed. 
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02761 

P.H. l1eamer B.H. Sage 

OSCILLATORY COMBUSTION AT ELEVATED PRESSURES. Preprint. 1966. 

The eftect of combustion conditions upon the magnitude of the 
nerturbation_§_ in normal stress and in total light intensity 
have bee; investigated in a cylindrical combustor 1.0 in. in 
diameter and approximately 24 in. in length. The results 
are presented in graphical and tabular form. The quantities of 
oxides of nitrogen for a number of combustion conditions have been 
included. (Author abstract)## 

02837 

c. S. Tuesday 

THE ATMOSPH~RIC PHOTOOXIDATION OF TRANS-BUTENE-2 AND NI~RIC 
OXID1'. General Motors llesearch Labs., Warren, Mich. 1961. 
35 pp. (Presented at the International Symposium on Chemical 
Reactions in the Lower and Upper Atmosphere, San Francisco, 
Calit., Apr. 18-20, 1961.) 

To elucidate the mechanism of the atmospheric photochemical 
reactior.s ot olef ins and nitrogen oxides, the reactions that .occur 
upon the irradiation ot oxygen-nitrogen ruixtures containing several 
parts per million of nitric oxide and trans-butene-2 were 
investigated. Trans-butene-2 was used as d model olefin because 
ot its symmetry and relatively rapid reaction rate. The effects 
of several variables on the rates of trans-butene-2 disappearance 
and nitrogen dioxide formation were determined together with the 
etfect ot these variables on the concentrations of reaction 
products. -Reaction variables investigated include nitric oxide, 
nitrogen dioxioe, trans-butene-2, and oxygen concentrations as 
well as liqht intensity and total pressure. A reaction scheme is 
proposed to rationalize the observed effects these reaction 
variables have on the rates of trans-butene-2 and nitric oxide 
photooxidation and on the concentrations of reaction products. 
The experimental results support the general conclusion that a 
tree radical chain reaction initiated by the reaction of oxygen 
atoms with trans-butene-2 is very important in the atmospheric 
photo-oxidation of trans-buten~-2 and nLtric oxide.#• 

02tl3H 

W. A. Glasson, and c. S. Tuesday 

THF ATMOSPHE~IC THERMAL OXIDATION I~ NITRIC OXIDE. General 
Motors ~eaearch Labs., Warren, Mich. 1963. 14 pp. 
(Present~d in part at the 1ij4th National r.eeting, American 
Chemical Society, Los Angeles, Calif., Apr. 5, 1963.) 

T~e kinetics of the thermal oxidation ot NO in oxygen nitrogen 
1Jl.il(tUJ.:.a.~ ~ax.e been determined in the parts-per-million range by 
long-path in~~ared spectrophotcmetry. The results of this 
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investigation indicate that the reaction is second-order in NO, 
first-order in oxygen, and independent of the concentration of 
added N02, with a third-order rate constant, at 23 c, of 
1.57 (plus or minus .09) times 10 to the minus 9 power per 
{sq ppm - mn). It is concluded that the kinetics of the thermal 
oxidation of NO are adequately described by a simple third-order 
rate law and do not require the complexities suggested by 
Treacy and Daniels. In addition, it was found that there is 
no effect on the rate of the thermal oxidation due to either 
{a) addition of several olefins or (b) photolysis of the product 
N02. {Author abstract)## 

0 28 51 

F.". Ste]Jhens 

TYE POLE OF OXYGE~ ATO~S IN THE ATMOSPHERIC REACTION OF OLEFINS 
WITH NITQIC OXIDE. Jntern. J. Air Water Pollution 10, 
(11-12) 793-BOJ, Dec. 1966. 

The photoconversion of nitric oxide to nitrogen dioxide in the 
presence of olefin at low concentrations in air was studied with 
LWv vDJectives: ( 1 l -cu >.est the hypothesis that oxygen atoms 
are the princi]Jal reagents attacking the olefin in the absence of 
ozone; and (2) to determine the average number of nitrogen dioxide 
molecules tormed for each molecule of olefin consumed to see 
whether the conversion has the aspects or a chain reaction. On 
the basis ot the 0-atomshypothesis it is predicted that the 
rate ot oxidation ot a given olefin should be proportional 
to the produce of the light intensity and the nitrogen dioxide 
concentration. It should not be affected by the addition of 
a second olefin. This was found to be nearly true for a wide 
variety ot reaction conditions. About one to two nitrogen 
dioxide iioxide molecules were formed for each molecule of propene 
oxidizei. O 

03020 

A~~LYSIS o~ THE SPECTRUM OF THE NITRIC OXIDE MOLFCULE 
(FINAL SCIENTIFIC FEP'T'.). Basel Univ., Switzerland, Inst. 
ot Physics. (Fept. No. AF'CRL-66-440) 7 pp. Mar. 31, 1966. 

The experimental studies ot the spectrum ot the NO molecule are 
reviewed. A short description of the observ€u 3 delta states 
and of Pydberg-complexes is qiven. Problems left for future work 
on the NO spectrum are discussed.## 
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03066 

D. Durant and G. R. McMillan. 

ENcFGY DISTFIBUTIO~ OF PHOTOCHEMICALLY GENERATED T-P:~TOXY 
RADICALS. J. Phys. Chem. 70 (9) 2709-13, Sept. 1066. 

Previous studies on excited alkoxy radicals tormed in 
photochemical processes were extended to the t-pentoxy species, 
whicn is well Known LO decompose by two parallel paths. The 
ratio of rate constants k sub 1/k sub 2 was estimated to be 104 at 
114 degrees from experiments on pyrolysis of t-pentyl nitrite. 
For radicals formed by photolysis of this compound, k sub 1/k sub 
2 depends strongly on the ahsorbed wavelength but does not reach 
the expected limiting value at 104 at the longest wavelength 
which could be studied. The dependence of quantum yields at 
3660 A on pressure ot an added scavenger, nitric oxide, showed 
that the k sub 1/k sub 2 obtained from photochemical experiments 
could be accounted for quantitatively by a contribution from 
excited radicals and a contribution ideutical with the ratio for 
unexcit~d radicals, obtained from pyrolysis experiments. These 
results provide limited justification for the "alpha method" often 
used in kinetic treatment at exciced radical effects. 
Quantum-yeild measurements at high pressures of added nitric 
oxide su1gest preferential removal of excited radicals of lower 
energy and disclose a broad energy disLribution of the excited 
radicals. (Author abstract)## 

0 3107 

!l.W. Boubel 1. A. Fipperton 

OXIDES Q? NITROGEN A~D UNBURNE~ HYDROCARBONS ?RODUCED DURING 
CONTROLLED COMBUSTION. J. Air Pollution Control Assoc. 15, 
(6) no-·1, June 1'!65. 

A diffusion tlame burner was operated to determine the effect of 
several parameters on the guantity of NOx and unburned 
hydrocarbons produced. The statistical analysis indicated 
the unburned hydrocarbon emisEions to be dependent upon the 
rate ot heat release in the system, the amounL of excess 
combustion air, the fuel molecular scructure, and the 
interaction between the fuel structure, and ~he amourit of excess 
air. The NOx emisFions reached a maximum at the conditions 
which yielded minimum unburned hydrocarbon emissions. Multiple 
regressions were made ~hich yielded predicting eguations for 
both the unburned hydrocarbon and the 
NOx tor the apparatus used. (Author abstract)## 

03114 

W.K. Glasson C.S. Tuesday 

HYDPOCAJ90N REACTIVITY ANJ THE KiiETICS OF THE ATMOSPHERIC 
PHOTOOXIDATION OF NIT"IC OXID~. General Motors Corp., 
Warren, !"ich., Fuels ;ind Lubricants Dept. (Research 
Publication G~'l-586) ~·1g. 15, 1qo6. 23 pp. (Presented at 
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the ~9th Annual ~eeting, Air Pcllution Control 
Associai::ion, Sar "rancisco, Calif., June 20-24, 1966.) 

The reactivity in the atmospheric photooxidation ot NO has 
recently been determin2d for a large number of hydrocarbons. To 
aid 1n the application ot these hydrocarbon reactivity 
mPasurefilents, thP kinetics of the atmospheric photooxidation 
w2re studied. The hydrocarbon inv~stigated covered a wide 
range ot reactivities and structures and included: 2,3-dimethyl-2-
butene, 2-methyl-2-hutene, 2-methyl-1-pentene, propylene, 
mesitylene, and n-hex~ne. The rate ot ~O photooxidation 
increases less than linearly with hydrocarbon concentration for 
all the hydrocarhons studied. The degree of non-linearity, 
however, varied with hydrocarbon structure and 
react1v1ty. The effect of the NO and the N02 
concentrations on the rate of NO photooxidation also depended 
somewhat on hydrocarbon structure and reactivity. For all of 
the hydrocarbons stui!ie<!, however, thE 1'0 photooxida':ioil rate 
increased linearly with increased light ini::ensity. The effect 
of compl~x hydrocarbon mixtures on the rate NC photooxidation 
was investiaated using J commercial gasolines. The NO 
photooxidation rates measured for these mixtures agreed within 
experimental error with calculated rates based on 
chromatographic anAlyses at the gasolines and the reactivity in 
NO) photooxidation of the individual hyurocarbons in the 
gasolines. (Author abstract)## 

OJ1b0 

K. Kimura o. Tada, K. Kumotsuki, and K. NakaaKi 

ON THE ~~NERATION OF SDIFURIC ACID MIST FROM SULFUR DIOXIDE IN THE 
ATMOSPHERoC AIR. J. Sci. Labour 41, (10) ~10-11, Oct. 196'.J. 

Experimental studies are reported on the simulated oxidation of 
sulfur dioxide in atmospheric air. It was observed that the 
higher the air current velocity, and the higher the relative 
humidity, the more marked the decrease of 502 concentration. 
Sulturic acid studies showed that 1t is produced by oxidation of 
S02 in the air and that the coexistence of N02, 03 or 9202 
enhances the production of H2S04. Microscope studies of the 
sulfuric acid mist formed by S02 oxidation revealed that the 
presence of particulate matter contrinutes to the formation of the 
acid mist. Electron microscope studies substantiated experimental 
results by showing that samfles of city air contained p~rticles 
similar to ·sulfuric acid mis~ particles obtained experimentally.## 

0J1 79 

L. Snialter and J. D. Austin. 

THE CLEAVAGE OF SIL~fES BY OXIDES Of NITROGEN. 
SOC. 88, 1H28, 1966. 

CFSTI, DOC AD 6J8H36 

J. llm. Chem. 

The cleavage of silanes by oxides of nitrogen is reported. 
Triethylsilane reacts exothermallv with N02 tn yield 
triethylsilanol ana hexaethylSisiloxane. 1n a separate 
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experiment, under similar conditions, triethylsilanol readily 
gave the dehydration product, hexaethyldisiloxane. The 
silicon-silicon bond in hexamethyldisilane is also cleanly cleaved 
by No 2 to hexamethyldisiloxane in 953 yield. Rupture of the 
silicon-alkyl bond was observed when tetraethylsilane was allowed 
to react with N02. The principal products obtained were 
hexaethyldisiloxane and acetic acid. Under similar conditions, 
hexaethyldisiloxane yielded hexaethylcyclotrisiloxane, 
octaethylcyclotetrasiloxane, and octaethyltrisiloxane. The 
silicon-aryl bond was also cleaved in trimethylphenylsilane by NO 
2 to produce hexamethyldisiloxane and nitrobenzene. When all of 
the phenyl group had heen removed from silicon, the vapor phase 
chromatogram of the crude reaction product did not show the 
presence of any polysiloxane components other than the disiloxane. 
The rate of cleavage of an ethyl group from hexaethyldisiloxane by 
N02 was slow compared to that tram tetraetnylsilane. However, 
all other cleavage reactions proceeded readily and with 
exothermicity at room temferature to give reaction products in good 
('103) yields. NOo cleaved triethylsilane to triethylsilanol at 
room temperature. NO also produced the silanol with co3plete 
reaction in less than 6 hr, whereas K20 gave only 103 conversion 
atter 6 hr. It appears that the oxides of nitrogen behave 
similarly toward organosilanes, but with ditfereing degrees of 
activity, i.~., in decreasing order at reactivity, NOx, N03, 
NO, and much slower N20.## 

033U'l 

I. C. Hisatsune. 

STRUCTURES OF SOME OXIDES OF NITROGEN (SUMMARY PROGRESS FEPT. 
OCT. 27, 1Yb5 - DFC. J1, 1966). Preprint. Dec. 31, 1966. 

The kinetic study at the third order reaction between NO and 
02 was completed. Partial pressures of NO and 02 were varied 
from one to 200 mm and one to 470 mm respectively, and mole ratios 
of these reactants wece chosen so that the final partial pressures 
of the reaction product N02 were between one and 14 mm. 
Nitrogen gas was used as diluent in order to maintain essentially 
a consta'lt total pressure (near 480 mm) during the .reaction. The 
reaction was tallowed by recordin~ the changes in the absorption 
intensity ot the 1640 cm-1 N02 TR cundamental band. Kinetic 
runs were made with one reactant in excess, and the resulting 
experimental data gave pseudo first or second order rate plots 
which were linear over 80 to 90 percent of the reaction. The 
temperature dependence of the rate constants was studied between 4 
and ~5 c. In this case, both the reaction cell and the reactant 
storage bulbs were maintained at constant temperature. From the 
tabulated experimental data a rate constant for this t~ird order 
reaction was obtained: k (6.18 +or - 0.20)x103 exp(+0.50 +or 
0.40 kcal/mole)/TIT) liter 2 / mole 2 -sec where the estimated 
uncertainties are maximum errors. Kinetic studies on the 
NO-C12 and NO-Br2 systems were initiated. In the case of the 
chloride system, the reaction was tound to be influenced by 
fluorescent light but not by the IR light source. Tentative 
values at the rate constant at 22.7 c were found to be 19.6 +or -
O. 7 and p. Y2 + or - O. 42) x 1000 liter 2/mole 2 - sec respectively 
tor the chloride and the bromide.~# 
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OJJ61 

B. H. Sage 

FORMATION OF OXID!S OF NITROGEN DURING COMBUSTION AT ATMCSPHERIC 
PRESSURE. Preprint. 1~66. 

Experimental measurements were made of the perburbations in 
monochro~atic and total optical intensity. Supplemental 
mt~surements of tne perturbations in normal stress were made. All 
of the measurements were carried out at a natural gas mixture ratio 
of approximately 0.88 stoichiometric. The composition of the 
products of reaction is set forth. The mole fraction of oxides of 
nitrogen as well as the principal components including carbon 
dioxide, oxygen and carbon monoxide are included. A significant 
variation exists in the perturbations in normal stress and in 
monochromatic intensity with respect to time. The perturbations 
in monochromatic intensity seem to undergo more 
variation than do the perturbations in normal stress. For the 
most part the frequency of the perturbations in normal stress and 
in monochromatic intensity, corresponding to the wavelengths of 
carbon dioxide and water, is substantially equal. A limited 
number ot measurements were made in the upper part of the combustor 
with regard to the perturbations in optical intensity. The 
relative magnitude was comparable to the perturbations encountered 
near the flameholder. Comparisons are presented of the 
perturbations in normal stress and the perturbations in 
monochromatic intensity corresponding to the emission of carbon 
dioxide at two different time scales. The variations in the 
stability of the two types of perturbations ~re markedly different. 
The fregueacies of these perturbations ace closely allied and 
appear to offer credence to the assumption that they are directly 
related. A similar comparisor is made for the perturbations in 
monochromatic intensity of the wavelength corresponding to the 
emission of water. Again, the irreguLarities of the fluctuations 
in the nature of tpe perturbations in monochromatic intensity, as 
compared to the relatively regular perturbations in normal 
stress, are evident.~~ 

03428 

c. s. Tuesday. 

TH2 ATMOSPHERIC PHOTOOXIDATION OF OLEFINS: THE EFFECT OF 
NITROGEN OXIDES. General Motors Research Labs, Warren, 
Mich., 1961, 25 pp. (Presented at the Conference on Motor 
Vehicle Exhaust Emissions and Their Effects, Los Angeles, 
Calif., Dec. 5-7, 1961.) (Rept. tlo. GMR-3~5.) 

The role of the oxides ot nitrcgen in the atmospheric 
ohotooxidation of olefins was further investigated. A previous 
btudy team this LauuratoLy inaicated, among other thinqs, that tbe 
photooxidation of trans-2-butene was both promoted and-inhibited 
by nitric oxide depending upon the concentration. To explain and 
extend this observation, the effects of various concentrations of 
N02 and NO on the photooxidation rates' of propylene, 
isobutene, trans-2-butene, and 2,3 dimethyl-2-butene were 
determined together with the effects of NO concentration on 
reaction products. The olefins investigated differed not only in 
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photooxidation rate for a particular N02 concentration but alsc 
in the dependence of this rate on the initial concentration of 
N02. Initial increases in N02 concentration increased the 
photooxidation rate of all the olefins studied. When the initial 
N02 concentration was increased further each oletin behaved 
differently. The photooxidation rates of trans-2-butene and 
tetramethylethylene increased witr. increasing concentrations of 
NO up to a maximum rate. Further increases-in the initial 
concentration of NO reduced the photooxidation rate of both these 
olefins. Further increases in NO concentration inhibit the 
olefin photooxidation rate by decreasing the concentration ot ozone 
and the rate of the ozone-olefin reaction. The decreased rate of 
ozone plus olefin reaction also decreases the rate and amount of 
compound X formation since compound X is apparently for~ed by 
further reactions ot some of the products of the ozone plus olefin 
reaction. The role of the oxides of nitrogen in the atmospheric 
photooxidation of olefins is quite complex. NO promotes or 
inhibits olefin photooxidation depending upon the ratio of 
reactants. N02 pro~otes or inhibits oletin photooxidation 
depending both on the relative concentration of reactants and the 
nature ot the olefin.## 

03561 

R. E. Re bbert. 

P~IMARY PROCESSES IN THE PHOTOLYSIS OF ETHYL NITFATE. J. 
Phys. ChPm. 67, 1<J2J-5, Sept. 1Y6:J. 

Photolysis of ethyl nitrate was conducted mainly at room 
temperature and at 3130 A. with car.versions of approximately 
0.253. ~he main products tor the gas phase photolysis at low 
conversions were ethyl nitrite, acetaldehyde, nitrogen dioxide, and 
oxygen. Methyl nitrite, carbon monoxide, hydrogen, nitric oxide, 
and carbon dioxide were minor products. No attempt was made to 
detect or analyze nitromethane, formaldehyde, or nitrous oxide. 
The peaK due to nitromethane would be lost on the chromatograph in 
the exc~ss ethyl nitrate peak. Nitrogen was produced but the 
results were not consistent. The rates of formation of methyl 
n~trit~ are not accurate and should be regarded as relativ~ rates 
only. The quantum yields ot ethyl nitrite and acetaldehyde 
formation extrapolated to zero time are 0.139 and 0.094, 
respectively. In the liquid phase at 0 degrees, cxyqen is no 
longer a product. E

0

i:hyl nitrite ctnd acetaldehyde are still the 
main products with small amounts ot methyl nitrite. The 
distribution of products at low conversions is: acetaldehyde, 
~J.bl; ethyl nitrite, 46.01; and ~ethyl nitrite, 0.43.#1 

03575 

F. P. Austin, R. W. Lewis, and ?. Donaldson, Jr. 

A NEW ATMOSPHE?E IFRADIAT10N CHAMD~R. 
Pollution 4, (304) L:J7-46, 1Y61. 

Intern. J. Air Water 

The irradiation of atmos2heric samples ot air with ultraviolet 
light produces oxidants when hydrocarbons and nitrogen dioxide are 
present and thus permits a measurement of the smog-forming 
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potential ot the air. A new high irradi&tion intensity chamber 
using fluorescent ultraviolet lamps has been developed. Data are 
given for the irradiation of scme hydrocarbons in air in the 
presence of ritrogen dioxide. Some data are also qiven for 
atmospheric samples. The perfcrmance of the new chamber is 
compared to that ot the tifty-liter chawbers which have been in use 
in the past. The chamber volume is eight liters. Power required 
has been reduced froill 1600 watts in the t1fty-liter chamber to 
160 .watts. oxidam: levels produced at the sane sampling rate on 
atmospheric samples ace approximately esuivalent to the levels 
produced in the fifty-liter chamber. (Autho~ abstract)## 

OJ ':>88 

G. N. Richter, H. ':I. 1'eamer, and B. H. Sage 

EFFECTS OF STABILITY OF COMBUSTIC~ ON THE FOPMATION OF THE OXIDES 
OF NITROGEN. California Inst. of Tech., Pasadena, Chemical 
Engineering Lah. Aug. JO, 1'~60. 111 pti. 

It has been established that the nitrogen oxides are undesirable 
products of combustion frocesses trom the stal!dpoint of air 
pollution. An investigation concerning the effect of 
perturbations during combustion upon the tormaticn of the oxides of 
nitrogen was carried out upor a premized flame, utilizing air and 
natural gas as reactants. The iirst part consisted of 
reconnaissance measurements by which thL etfect of audible 
oscillatory combustion upon the residual guar.tities of nitrogen 
oxides in the products ot reaction was determined. The second 
part comprised more caretully controlled and quantitative 
measurements by which the microscopic variations in conditions in 
the combustion zone were evaluated as a function ot time and the 
eftect of the variations upon the residual quantities of the 
nitrogen oxides was determined. The results ir.dicate that 
perturbatior.s in the combustion process exert a proncunced 
influence upon the formation ot the nitrogen oxides. However, the 
nature of the oscillatory co~bustion app0ars sensitive to 
environment, and it is difficult to maintain sufficiently steady 
macroscopic conditions to avoid large variations with time in the 
microscopic perturbations. The variation in the mole fraction of 
nitrogen oxides in the products of reaction under carefully 
controlled condi~ions was an order oi magnitude less than that 
encountered under the less well controlled conditior.s of 
combustion. (Author abstract moditied) ~# 

03%':! 

Cadle, Richard D. and Margaret Ledford 

THE REACTION OF OZONE WITH HYDROGEN SULFIDE. Intern. J. ~ir 

Water Pollution, 10 (1) :25-JlJ, Jan. 1965. 7 refs. 

The gas phase reaction ot ozonP with hydrogen sulfide in a 
mixture ot oxygen and nitrogen serving as carrier gas has been 
investigated. The only products tound were sulfur dioxide and 
water, and the stoichiometry corresponded approximately to the 
equation: H2S plus OJ yields H/.O plus S02. The reaction 
kinetics were investiqated with a tlow system, and a method was 
developed tor titrating with nitric oxide the ozone remaining 
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atter reaction with hydrogen sulfide. The reaction has orders 
near zero and 1.5 in hydrogen sulfide and ozone respectively, and 
follows a given rate law. It is at least partially 
heterogeneous. The results can be used to set an upper limit for 
tbe rate of this reaction in the atmosphere. (Authors' abstract, 
modified)## 

03%9 

J. G. Christian and J. E. Johnson 

CATALYTIC CO~BUSTION 0¥ ~TMOSPHERIC CONTAMINANTS OVER HOPCALITE. 
Intern. J. Air Water Pollution 9, (1/2) 1-10, Feb. 1965. 

catalytic combustion studies showed Hopcalite, an unsupported 
coprecipitate of connPr and manqanPse oxides, to provide 
substantially complete oxidation at ca. 300 c of vapors of several 
types ot hydrocarbons, oxyaenated compounds, nitrogen compounds, 
and halogenated compounds. The lower molecular weight 
hydrocarbons proved resistant to oxidation; methane was oxidized 
only to the extent of 30 per cent even at 400 c. The organic 
nitrogen compounds produced the theoretical amount of C02 as well 
as appreciable amounts of nitrous oxide (N20). Ammonia 
produced 70% nitrous oxide at 315 c, and about 23 nitrogen dioxide 
(N02). The decom?osition ot organic halogen compounds ranged 
trom slight in the case ot Freon-12 to virtually complete for 
methyl chloroform. In addition, new organic halides were formed 
by the oxidation ot methyl chloroform and Freon-11. There is at 
least partial retention of halogen on the catalyst when 
Freon-114~2 and Freon-11 are decomposed. Aerosols of 
dioctylphthalate, a hydrocarbon-type lubricdting oil, and a 
triarylphosphate ester lubricant were quantitatively oxidized by 
Hopcalite at 300 c. (Author abstract)## 

U42T/ 

N. Cohen and J. Heicklen 

R,;ACTION OF NO (A2SIGMA) WITH C02. Aerospace Corp., El 
Segundo, Calit. (Rept Nos. SS-TR-66-155- and 
TF-669(6250-40)-16.) June 1966. 25 pp. 

In the presence of C02, NO (A2Sigma+) was produced by 
irradiation of NO-C02 mixtures with a cadmium arc. The 
products ~onitored were N2, whose yield dropped as the 
(C02) /(NO) ratio was enhanced, and co, whose yield rose with 
the (C02) /(NO) ratio to a con.otant upper limit. Product 
tormation was un~tfected by temperature changes (23 to 300 C) or 
by the addition of xenon or N02. The results are explained by 
the simple competition NO(A2Sigma+)+ NO yields N2 +other 
oroducts and NO(A2Sigma+)+ C02 yeilds N02 & co. Carbon 
dioxide is aboJt 3.4 tirn~s more efficLent than !O in the 
competition. (~uthor abstract)## 
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042 llb 

K. f. Preston and R. J. Cvetanovic 

ON THE POSS!ELE COKTgIBUTION OF A MOLECULAR MECHANISM TO THE 
PHOTODECOMPOSITION OF NITROG~N DIOXIDE. Can. J. Chern. 44, 
2 4 4 Ci- B , 1 Y IJ 6 • 

Cl>STI, DDC: AD 642-455 

The determination of the extent of 0-atom exchange during the 
photolysis ot mixturPs of N02 and 02(36) at 2537 Angstrom units 
anrt at other wavelengths has been investigated. This method is 
based on the underlying assumption that only free oxygen atoms are 
capable ot exchangP with 02(36) while other poteDtial 
intermediates (such as, tor example, N02) are not. The 
exchange reaction is therefore used as a test tor t~e 
involvement ot tree oxygen atoms in the photolysis of N02.## 

04fd~ 

P. A. Leiqhton 

SO~E REMA~KS ON THE NITRIC DY.IDE -- NITROGEN CIOXIDE CONVERSION. 
Preprint. (Presented at the Air Pollution Research 
Conf2rence on "Atmospheric Reactions," Univ. ot Southern 
C>litornia, Los Angeles, Calit., Dec. 5, 1961.) 

Nitric oxide-nitrogen dioxide photochemical conversion theory is 
reviewed. It has been almost universally postulated that the 
products of oxygen-oletin aud possibly ozone-olefin reactions, 
which promote the above mentioned conversion, are tree radicals. 
The extent to which these reactions proauce radicals and the 
nature ot the radicals produced in air have not been established. 
Other unresolved questions pertaining to this conversion reaction 
involve reaction kinetics and reactant concentrations.#~ 

046 ~J 

J. M. Singer, 
J. Grumer 

E. 3. Cook, M. E. Harris, V. R. Rowe, 

FLAME CHA?ACTERISTICS CAUSING AIP POLLUTION: PRODUCTION OF OXIDES 
OF NITPOGEN AND CARBON MONOXIDE. Bureau of Mines, 
Pittsburgh, Pa. (Presented at the Symposium on Combustion 
Reactions of Fossil Fuels, 152nd National Meeting, 
American Chemical Society, New York City, Sept. 11-6, 1966 
and at the Basic Research Symposium, Chicago, Ill., Mar. 
14, 1%7.) 40 pp. 

Concentrations of nitrogen oxides and carbon monoxide in 
combustion qases nf lean, stoichiometric, and rich propane-air 
flames are prPdictea irom theoretical Kinetic and 
thermodynamic calculations. Experimental values are higher 
than the theoretical by tactors of 2 to 7. Lowering the 
primary tlame temperature with cold tlue gPs reduces the nitric 
oxide and increases the carbon monoxide concentrations. 
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Cooling rates of 5500 degrees to 10,000 degrees P/sec starting 
at about 3500 degrees R maintain the nitric oxide in the 
primary combustion zone at the initial value and do not 
prevent oxidation ot the carbon monoxide.I# 

046 74 

D. L Bernitt, R. 11. Miller, I. C. Hisatsune 

INFRARED SPECTRA OF ISOTOPIC NI~RYL HALIDES. 
Acta 2JA, 237-48, 1967. 

Spectrcchim. 

The infrared spectra ot nitrogen-14 Ond 15 isotopic species of 
nit~yl chloride and fluoride were examined in the vapor and 
solirt states. Assigments of two fundamentals in both 
halides were changed from those proposed by earlier investigators. 
A band at 1/460 cm reported earlier tor the fluoride was shown 
to originate tram an impurity. 1herEodynmaic functions and 
new sets of force constants from both the valence and the 
Urey-Bradley force fields were calculated. (Author abstract)## 

04870 

P!JOTOLYSIS OF NIT1'GOEN COMPOUNDS. Natl. 3ur. Std. (U. s.) 
Tech. News 9ull. :>1, ('I) U.-4, Apr. 1'!67. 

In order to precisely ne~ine the amount of energy available to 
NO in this investigation ot the photolysis of nitrogen compounds, 
gaseous··nittuy~n compoundi and mixtures were irLadiated with 
monochromatic light. Fluorescence of the excited species was 
obtained by passing a stream of samFle gas through a reaction 
chamber across whichthe exciting light was directed. Reactions of 
a variety ot mixtures and Fressures of N20, N02, NO, 02, 
and H~3 WERE STUDIED UND3R IUIV RADIATION AT 12161A, A MIXTURE OF 
11&5 A, 1470 A and wavelenghts greater than 1600 A. 
1236 and 116:> A, 1470 A and wavelenghts greater than 1600 A. 
Fluorescence ot excited NO was obtained in beta and qamma bands 
corresponding to difterent energy levels of excited NO. The 
beta band of NO fluorescence was obtained by photolysis of pure 
NLO, but was rPplacPd by gamma-band fluo~escence with thP 
introduction of even small amounts of NO for all exciting 
radiations except those of wavelengths greater than 1600 A. The 
suggested sequence ot reactions originating from N20 and the N20 
and NO mixtures with the emission of beta and gamma radiation 
respectivPly are discussed. The photodecomposition of the 
triatomic molecules NOL and NOC1 was studied by observations 
ot the rotational and vibrational distribution ot excited NO. 
In this study both beta and gamma bands were given off by N02 
subjected to the 116:> A - 1236 A mixture and to 12Y~ A; only 
the gamma bands were given off by NOC1 subjected to the same 
radintions. il4 
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G. N. ?ichter, H. r:. Wiese, 'ind B. H. Sage 

ov1ors OF NITRO~EN I~ co•nus~IcN. 

FlaD'P <-,, (1) 1-ti, ~il.r. 1'!62. 

Premixed Flame. Combust. 

This investigation was undertaken to determine the ef~ect of 
comhustiori connitions in Er 0 mixed tla[,es UJJOI1 the formation of the 
oxides o• nitroqon. Measurements were made of the residual 
nuil.nt1ty ot thP ox1dPs ot Dltrogen in samples taken as a function 
nt t~e snil.tiel position in a cylindrical combustor. ~be 

in!l~ence ot mixture ratio anc1 of rate or flow ot t~e reactants for 
a pr~mixed, natural gas-air tlame was studied. In addition the 
il.ppil.rent temperature and mole fraction of carbon dioxide, oxygen 
and carbon mo~oxide were determined as a function of spatial 
position in th0 combustor. It Wil.S found that the local 
perturha•ion ot pressure encountered in the com~ustion was one of 
the principal tactors in increasing the residual quantities of 
oxides ot nitroqen in the products of reactioll. The results are 
pro~ented in graphical and tabular lorrn.•J 

U4'11J 

J. P. rlin and B. H. Saqe 

~l' rXPl'RJMENTAL S'l'fJJY 0" ".'11:' [QPi'nION AND JLCO~POSTTI0:-1 OF NITRIC 
OXIDE. J. Cham. Enq. Jata 5, (1) lb-20, Jan. lY~O. 

The experimectal conditiocs tor each ot o5 tests upcn the 
nitrogen~oxygen system and the initial and final cornrositions for 
the ~5 tests are tabulated. The intluence or the maYimum 
apparert tempErature upon the residual citric oxide ratio is 
indicated schematically tor comoositions co~taininq 0.4 ~ale 

traction nitrogen, 0.2 mole traction oxyqen, and 0.4 mole 
traction helium. A markedly hiqher nitric oxiae ration for the 
sa~e meximuw apparent temperature was tound tor the tests in which 
the liqht piston was 1Jsed (1 nitial sarn[Jl.c pressure ot approx. 
1. lb p.o-.• i.). Data tor ."Jn initial sam,:ile rrc•ssure of 
approximately 4. f:i2 p. s. i. shows much less, .::_f :1ny, 1iifference 
between th<e behavior with the lioht ar.d the heavy p~ston. 

Variation in the nitronen-oxyqen ratio hao relatively S[all 
irtluellCP upon the rel1tionship ot th<c> re.oidual nitric oxide ratio 
tn the rniximum apparent ternperdtu;:-e. Approach to cheoicil 
equilil<riurn in the b;illistic ;;iston was estat>lis".Pd trorr a series 
ot tests made with thP piston weighinc 3.~9 pounrls. ~easure~ents 

werP made upon mixtures which contained equal molP ~ractions of 
nitroa"'n and oxygen with O.H mole fraction helium ~nrl mixtures 
which contained 0.2 mole tril.cticn nitric oxide with O.~ mole 
tr;iction helium. ~he residual nitric oxide ratio resulting from 
the nitrlC OXitiP-helLIJrn samrl<> dE'Creac;el] 'o'ith an increase in the 
max i mu m il ::'parent t"' rn pe cat u ;:- ". On th E other h 'l n d , the r ,. s id u a 1 
nitric oxide r.citio in t!1e m1xturP of 11itrcge11 and oxygen 
increased with an increctse in th0 maximum a~~arent temp0rature.## 
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04914 

F. 11. Sakaida, !!. G. 'linker, Y. L. Wang, and w. H. 
ccrcoran 

CA~ALYTIC DECOMPOSITION OF NITRIC OXIDE. LI.Ch.E. (Am. 
Inst. Chem. l'ngrs.) J. 7, (4) 658-63, Dec. 1961. 

catalytic decomposition of nitric oxide at a concentration of 
o.404 and 0.432% by volume in nitrogen was studied in a 
tubular tlow reactor. The pa~king consisted of alumina pellets 
impregnated with 0.1% by weight of platinum oxide and J.0% by 
weight ot nickel oxide. Tests were conducted at pressures of 
to 15 atm. and temperatures from 800 to 1,000 F. A rate 
equation correlating the data as a function of temperature, 
pressure, and compositions was developed. A reaction mechanism 
compatihle with the rate equation is proposed. The rate of the 
heterogeneous decomposition ot nitric oxide over a platinum-nickel 
catalyst supported on activated alumina was found to be second 
order with respect to nitric oxide, retarded by atomic oxygen, and 
further retarded by the excess nitrogen in the system. The rate 
equation is applicable for the decomposition ot nitric oxide 
prPsent in nitrogen at concentrations of less than 0.53 within the 
temreraturP range of 800 to 1,000 F. aild a pressure range of 1 to 
1'> atm. #ft 

04420 

G. N. Fichter, H. H. Reamer, and B. H. S'ige 

OXIDFS OF NITROGEN IN COMBUSTION (EFFECTS OF PRESSURE 
P"RTTJPHATIONS). J. Chem. Eng. Data B, (2) 215-21, Apr. 
1%3. 

Experimental information was obt'iined concerning the residual 
quantities of the oxides ot nitrogen under conditions of 
oscillatory combustion. Results indicated a marked variation in 
behavior with change in mixture ratio. The frequency of the 
oscillations shifted significantly from one regime to another in 
the vicinjty ct a stoichiometric mixture ratio. The quantities of 
oxides ot nitrogen changed tram 2 to more than 60 X .000001 mole 
traction with a change in mixture ratio. (Author abstract)## 

04<J 21 

G. N. "ichter, H. C. Wiese, and G. H. Sage 

oxrrfts OF NITFOGFN IN COMBUSTION (TOPBOLENT DIFFUSION FLAME). 
J. Che!Tl. r:ng. Data b, (3) 377-84, July 1961. 

~he influence ot mixture ratio and level of turbulence upon the 
macros_copic nature of the comh11 st i oa process was studied. 
Particular empr.asis was 9lace~ upon the formation of oxides of 
nitroaen. The combustion tube was 3.826 inches in inside 
~iameter and approximately 162 inches long. A cooling jacket
surrounded the tube ar.d sampling ports were located alonq its 
side. A tlow ot air at the desired rate was initiated, after 
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which a tlow of natural gas was introduced and adjusted to the 
desired ratt. Combustion was initiated by an electric spark 
located just above the turbulence grid. Studies were made at the 
level of turbulence realized in the fre~ stream of air and 
natural gas, an~ at three levels of turbulence induced by three 
sets of qrids. Carbon dioxide, carbon monoxide, and oxygen were 
determined ty conventicnal orsat methods. Oxides of nitrogen 
were determired by a phenoldisultonic acid method. Mixture ratio 
exerts a pronounced intluence upon ~he formation of the oxides of 
nitrogen, and a mixture ratio between 80 and 100~ corresponds 
approximately to the maximum quantity cf the oxides of nitrogen 
in the products of reaction. Perturbation, maximum temperature, 
approach to equilibrium, and inhibiting effects of carbon 
monoxide all appear to be important in establishing the 
tormation of the oxides of nitrogen.~~ 

04992 

A. J. Haagen-~mit, C. F. Brndley, 11. 11. Fox 

FOFMATION OF OZONE IN LOS ANGELES SMOG. Proc. Natl. Air 
Pollution Symp., 2nd, Pasadena, Calif., 1932. pp. 54-6. 

When bent pieces ot rubber were exposed to sunlight in the 
presence ot oxygen and nitrogen dioxide no cracking took 
place. Rubber crackea in nitrogen dioxide in air but not when 
the air wns filtered through charcoal. Rubber cracked 
in J-methylhe pt a ne and t\02 i'n air but not when either was used 
alone; it cracked when introduced to a mixture exposed to 
sunlight for several hours. Ozone was identified as the rubber
cracking material. Rubber cracked in some organic acids 
photooxiaized with N02 in air; ozone was again isolated 
and identified. Fubber cracked in gasoline photooxidized with 
N02 in air. Ozone formed wher. 4-n-nonene was photooxidized 
with N02 in air. Eiacetyl in air cracked rubber when 
exposed to sunlight; ozone was identified. Rubber also cracked 
with biacetyl and N02 in air. Rubber cracked in butyl nitrite 
in air exposed to sunlight. The concentrations of the organic 
materials and ot N02 were of the same order as those found 
in ios ~ngeles smog.#~ 

0~~04 

t'I. Nicolet 

NITROGEN OXIDES IN THE CHE110SPHERE. 
University Par~, Dept. of Electrical 
1Yo4. 32 pp. (Scientit ic Rept. No. 
A1'CRL-o4-Y39.) 

Pennsylvania state Univ., 
Engineering. Dec. 10, 
227.) (Rept. No. 

A study is made ot the various reactions in which nitrogen oxides 
are involved in the chemosphere. The hydrogen compounds do not 
piny an important role, and it is found that the essential 
aeronomic reactions depend on ozone and atomic oxygen. Thus, the 
ratio nitrogen dioxide-nitric oxide can be determined. The 
absolute values of the N02 and NO concentr~tions depend on the 
dissociation ot_molecular nitrogen in the chemosphere. The 
chemical conditions cannot be applied in the mesosphere since the 
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lite-time of NO is relatively long, and a downward transport is 
involved. Very special assumptions concerning chemical reactions 
would be necessary to reconciie the photochemical picture and the 
observational results. The introduction of ionic reactions, 
considered in an accompanying paper, will lead to a correct 
interpretation. (~uthor abstract)## 

0 5226 

E. Ferht, and P. A. Back 

TH[ REACTION OF ACTIV~ NITRCGEN WITH MIXTURES OF ETHYLENE AND 
NITFIC OXIDZ. Can. J. Chem. 43, 189';1-904, 1965. (Presented 
at the Annual Conference, Chemical Inst. of Canada, 
Kingston, June 1964, N.R.C. No. !0406.) 

The reaction of active nitrogen, produced in a cundEnsed 
discharge at 1 mm pressure, with mixtures of ethylene and nitric 
oxide has been studied with mixtures ranging in composition from 
pure ethylene to pure nitric oxide. The sum of HCN + 14N15N 
pr.onucect from mixtures at C2H4 and 15NO remained constant and 
equal to the HCN produced from pure C2H4 for NO 
concPntrations up to 50 mole ~. As more NO was added, this sum 
rcse towards the value at 14N15N producEd from pure 15NO. 
These data appear to lend support to the HCN yield from 
ethylene as the true measure of nitrogen atom concEntration. It 
is suqqested that 15NO also undergoes a concertej reaction with 
excited 14N14N molecules, to produce 14N15N, and that these 
excited molecules can quenched by collision with ethylene or 
methane without consuming nitro0en or forming HCN. (Author 
abstract) 

0 5267 

H. A. 'l'aylor, and D. S. Sethi 

NITRIC OXID! PHOTOLYSIS 
(Aug. Jl, 1965.) 4 pp. 

(FINAL REPT.). New Yark Univ., pflr.. y. 
(Pept. No. CP 68048.). 

An Aerograph cras chromatograph was used with a millivolt range 
recorder. The absorbent was a six inch column o± silica gel, used 
at room temperaturE with helium as the carrier qas at flow rates in 
the range o± 60-65 ml/min. Samples were injected using a 
gas-sampl1na value connected directly to a vacuum system, pressures 
being measured on an octoil manometer. In elution, N2, NO and 
N02 were removed in the first ten minutes and N20 around twenty 
•1nutes. The NO and N02 peaks were not al~ays separable, the 
one appearing as a shoul1er on the other peak at some 
concentrations but lhP reter.tion of the 620 permitted easy 
sep?.ration and therefore recoqnitiou. ry calibrating standard 
mixtures at N2, NO, N02 an~ N20, a lower limit for the 
detection ot N20 was establishoa at 10 to the-8th power mole. 
Some twenty photolyses ot NO at 1470 A were made and the 
products dnalyzed by the new froceoure. None of these shewed any 
N20. Since there appeared to he scrne small variation in the 
retertion time of N20 from samfle to sample of the calibrating 
standards, the photolysis product analysis was sandwiched between 
two standard runs. Ila !L!0 peal< appeared. !11 an effort to 
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increase the concoctration of N02 with which N atoms might 
react during photolysis, small amounts of oxygen were added to the 
NO refore photolysis. Still no N20 could be found. Finally, 
sm~ll amounts of N20 were added initially to the NO and the 
mixture photolyzed at 1470 A. The products atter the run 
containe~ no N20. It is apparent that during the period of the 
photolysis any N20 that might be produced was decomposing. It 
is to be concluded that the N20, suspEctEd in the earlier work 
reported in the accompanying reprint, was actually C02 and that 
under the experimental conditions with a duration of photolysis 
ot trom 15 to 20 minutPs no N20 is present among the final 
products. while definitely answering the question of the presence 
ot N20 in the system studied earlier, it must be realized that 
another question is posed in its place, namely, if the duration of 
the ohotolysis were shortened, could N20 be found among the 
products betore its decompositicn. To investigate this, as well 
as to attempt to answer the question ot the effect of a change in 
the duration of photolysis, a research assistant has undertaken as 
his doctoral problem, MO photolysis at 1470 A by a flow method.# 
ft 

U52Hn 

J. P. Devlin, and I. c. Hisatsune 

UREY-BRADLEY POTENTIAL CONSTANTS IN NITFOSYL AND NITRYL HALIDES. 
Spectrochim. Acta. 17, 206-17, 1961. 

The Prey-Bradley force field has been used to calculate the 
vihrRt•nn~l force cnns·~~ts in NOP. NOC!, NOBr, N02F and 
N02Cl. -Refined torce const~nts using harmonic frequencies of 
NOCl and N02 molecules containing isotopic nitrogen atoms have 
also been evaluated. The transfer of Urey-Bradley force 
constants from N204 and NOX ro N02X yielded reasonably good 
results except for the N - F stretching mode in N02F. For 
the nitryl fluoride a possible change in assignment is suggested 
trom the present calculations. (Author abstract)## 

0':>2 88 

J. C. Pisatsune, and fC. Ii. 'lhee 

THE INFRAkED SPECTRUM OF N203. (In: Advances in Molecular 
Spectroscopy.) Proc. Fourth Intern. Meeting of Molecular 
Spectroscopy, 1959. 3, 98'l-98, 1962. 

~he in~rared spectrum ot a mixturE of N203 and N204 was 
~tudied in the liquid phase from 2 to 25 microns and in the solid 
phase from 2 to 35 microns, both at low temperatures. By 
comparing this spectrum with that ot pure N204 in the same 
phases, absorption bands belonging to N203 were identified. A 
tentative assignment ot all but three of the fundamental 
vibrations in N203 is presented. (Author abstract)## 
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O'J28Y 

I. c. Hisatsun<", J. P. Devlin, 

INFRARED SPECTRA OF SOME UNSTABLE ISOMERS OF N204 AND N203. 
J. Chem. Phys. JJ, (3) ·114-Y, Sept. 1960. 

The temoerature dependence of the infrared spectra of N204 and 
N203 in the soli_g P!Jilse at liquid-nitrogen temperatures has been 
inve~~igated. From these spectra of both 14N and 15N isotopic 
molecules, absorption bands which may be assigned to unstable 
isomers ot these nitrogen oxides have been identified. A 
reasonable interpretation ot these absorption bands can be made by 
assuming the existence of two unstable torms of N204 and one of 
N203. (Author abstract)## 

U'J2'l0 

I. C. Hisatsune 

~Hr. ASSIGNMENT OY THE N204 SPFCTRUM. (In: Advances in 
Molecular Spectroscopy.) Proc. Fourth Interr .. Meeting of 
"lolecular Spectroscopy, 1'!'JY. J, 98..i-8, 1962. 

Results trom recent investigations of the infrared and Raman 
spectra ot N204 in the liquid and solid phases at low 
temperatures are presented and discussed. An assignment of the 
fundamental modes is made and with this the heat caFacities of the 
solid trom 20 to 262 K (the melting point) and the entropy of the 
solid at the m. p. have been calculated. These calculations agree 
well with the experiwental values. A normal coordinate 
calculation using a moditied valence force field has been 
attempted and these results are discussed. (Author abstract)## 

O'J42'J 

Shaw, F:., F. 'l. Cruickshank, and s. W. Benson 

THE REACTION OF NITRIC OXIDE WITH 1,J- AND 
1,4-C"YCLOHEX~NDIENFS. J. Phys. Chem., 71 (13) :4538-4543 Dec. 
1%7. 16 refs. 

The qas-phase reactions ot nitric oxide with 1,3- and 
1,4-cyclohexadiene have been studied in a Pyrex reaction vessel 
between J06 and 359 deg. Initial pressures were varied: 
1,3-CH, 3-~7 torr; 1,4-CH, 10-71 torr; and NC, 6U-436 torr. 
No pressure change could be detected. Products identified by gas 
chromatography and mass spectrometry were water, nitroux oxide, 
benzene, and traces (about 1 O!b ot the benzene) ot cyclohexene. 
Good mass balances were obtained tor the hydrocarbons, but the 
water analyses were erratic ana the aitrous oxide was less than 
given by the stoichiometric equation. The rate of production of 
benzPne was unaffected by increasing the surface to volume ratio 
20 times and was first order in cyclohexadiene and nitric oxide. 
The rate-determining step is given. (Authors• abstract, 
modi.tied)## 
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s. W. Nicksic, J. Harkins, and E. A. Pries 

A RADIOTRICFR STUDY OF TilE PROJUCTION OF PORMALDEHYDf IN THE 
PHOTO-OXIDATION OF E~HYLENE IN THE ATMOSPHERE (PART II--THE 
EFFECT OF OTHER COMPOUKDS ON YIELD AND CONVERSION). J. Air 
Pollution Control ~.ssoc. 14, (6) 224-8, June 1964. 

In this study, the tracer procedure was used to study some aspects 
of the ettect of composition of the irradiated mixture on the 
amount of formaldehyde produced tram ethylene, the latter being the 
dominant olefin in auto exhaust. The irradiation chamber 
contained oxidants, N02, CH20, hydrocarbons and aerosols. 
Oxidant, nitroqen dioxide, and aerosols were measured in order to 
obtain a more complete monitoring record of the reaction. 
Chemical formaldehyde and radiochemical tormaldehyde measurements 
toqether with gas chromatographic determination of hydrocarbons, 
were used to establish yields and conversion. Results showed: 
(1) Ethylene gives more formaldehyde i:a the rresence of oxygenates 
and certain aromatics because the reactions are faster; the 
fraction converted, however, remains constant. The quantitative 
aspects of the effect of oxygenates remain to be studied. (2) 
Formaldehyde yield tram ethylene irradiated alone depends on the 
nitric oxide-hydrocarbon ratio. (3) In the-presence of other 
oletins, the nitric oxide dependency is much less. (4) Production 
ot tormaldehyde from ethylene is not influenced by other olefins 
except tor the nitric oxide eftect. In reference to changing 
composition of exhaust, oxygenates can be expected to increase 
formaldehyde tormed during photo-oxidations, but it is not yet 
possible to state how big the ~ttect ~ight be. The removal of 
olefins will probably aftect formaldehyde production in proportion 
to the extent of removal. Removal of other olefins will not 
affect the reactions of ethylene per se except for the nitric 
oxiae-hydrocarbon ratio effect.## 

05613 

Levine, M., w. F. Hamilton, and E. Simon 

ATMOSPH~R1C PHOTOC~EM1CAL PEACTIONS OF HALOGENS AND BUTYL 
HALTDES. J. Air Pollution Control Assoc., 
14(o) ::U0-223, June 1964. (Presented at the 56th Annual 
Meeting, Air Pollution Control Assoc., Detroit, Mich., 
June 9-13, 1<;63.) 

This investigation was oriented toward delineation of the 
interactions involved in the chemical inhibition of smog exhibited 
by iodine and to a much lesser extent by the other halogens. 
Acparatur used for handling and irradiating polluted atmospheric 
air was ~ 500 cu ft chamber enclosed by a "Mylar" polyester film 
1 ~l th1ck. ~he chawber is mounted on large casters allowing 
positioning ot the unit for optimum sunlight exposure. ~hen 

thermal (dark) reactions are studied, the entire chamber is rolled 
into a large, light tight, thermostatically controlled oven. 
Other details concerning the laboratory ·procedure are given. The 
results of these tests show that neither temperature, over the 
range of about 100 to 200 F, nor sunlight greatly influences the 
reaction ratio of OJ with iodine 2, and that sunlight has a much 
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greater eftect on the reaction rates of the halogens with 03 than 
does temperature. The qualitative rat€s of halogen-ozone 
reactions in purified air in sunlight are iodine 2 greater than 
Br2 greater than Cl2. ~he eftectiveness of iodine 2 in 
reducing 03 in a smoggy atmosphere is enhanced over its effect on 
03 in purified air, whereas the effectiveness of Br2 and Cl2 in 
quenching smog 03 is diminished. The efrectiveness of Pr2 in 
reducing 03 is inhibited by the presence of both saturated and 
unsaturated hydrocarbons, whereas the icdine 2 - 03 reaction is 
unattected.## 

0~628 

E. Briner, w. Pfeiffer, and G. Malet 

A CONTRIBUTION TO THE STUDY OF PER07IDATIO~ Or NITPOGEN 
OXIDS-I1I (THE INCPEASF IN TH~ SPEED OF NITROG~N OXIDE 
PEROXIDATION AT V!FY LOW TEMPERATURES) J. Chim. Phys. 
(Par:is) (Translated as JPRS F-8~27-D.) 21, 25-44 (1924). Fr. 
{'l'r.) 

The process ot peroxidation of nitrogen oxide, whose speed 
increases as the reaction temperature drops, is a pucely chemical 
process in tlat contradiction with the general rule that the 
speed of a reaction increases with the rise in temperature. A 
systematic study of this phenomenon, measuring the reaction speed 
at increasingly low temperatures was car.ducted. By means of 
suitable apparatus and operating methods, the process of 
peroxidation over a te~perature ranJe from plus 75 deg. to minus 
190 deg., was observed. For various temperatures within that 
range, the absolute coqstants ct speed as well as t~e temperature 
coefticients were determined. To show clearly the influence of 
temperature as it occurs in practice on nitrous gases, whose 
composition is generally given in percentages of NO by volume, 
the values tor the relative constants and the half-reaction times 
for various temceratures above and below 0 deg were calculated. 
The halt-reaction times are particularly interesting to consider, 
since because of the formation of N:/03 they indicate good 
conditions tor recovering nitrous mixtures. To bring out the 
ettect ot retrigeration at minus 183 deg. and for a mixture 
containing 1~ NO in air, a mixture anout the same as the gas from 
an arc turnace, the halt-reac~ion ti•e is ~8 times shorter than 
at ordinary te~peratures. Intense refrigeration of the nitrous 
gases will thus make it possible to reduce the volume of oxidation 
ch~mber:s by very large prooortions.1# 

OC.6431 

PARTIAL OXIDATION ?RODOCTS !OHMED DURING COMBUSTION. 
1%6. 

Preprint. 

During the period covered by this report, primary effort was in 
the investigation of the eftect ot the fuel employed upon the 
characteristic perturbations and the residual quantities of the 
oxides ot nitrogen. The experimental conditions encountered in 
connection with the investigation of the behavior of the 
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propane-air and the n-butane-air system are given. The average 
reaction pressure was approxiraately 41 p.s.i.a. The composition 
of the products of reaction for the ethane-air, propane-air, 
n-butane-air and 1:atur;il qas-air systems are tabulated. All the 
measurements involving natural gas-air, ethane-air, propane-air 
and n-butane-air, were carried out at a stoichiometric mixture 
ratio ot approximately O.YJ. Variation in the perturbations of 
rormal stress and the frequency, as a function of the molecular 
weight ot the tuel are reported. The quantities of residual 
oxides ot nitrogen increased rapidly with an increase in molecular 
wt trom that of the natural gas-air system to that of the 
ethane-air system and progressively increased with further 
increases in molecular wt. to propane and n-butane. On the other 
hand, the perturbations in the double amplitude of the normal 
stress decreased progressively with an increase in molecular wt. of 
the tuel. Phase relationships between the upper and lower ports 
were almost exactly 180 deorees. The frequency was approximately 
509 cyclRs per sec in the case of the natural gas-air system. An 
increase to 521 cycles per sec was founa for the ethane-air system 
and a small decrease to ~18 and 516 cycles per sec for the 
propane-air and the n-butane-air systems respectively ~as observed. 
The analysis of the perturbations in normal stress obtained in 
connection with the propan~-air and ethane-air systems is 
included. It is apparent, as in the case of the ethane-air 
system, that a phase relationship slightly reater than 180 degrees 
exists between the.upper and lower ports, again confirming that the 
primary nature of the perturbations involved a longitudinal wave.## 

0~824 

L. G. Wayne 

ON THE MECHANISM OF PHOTO-OXIDATION IN SMOG. Preprint. 
(Dresented at the Joint Pesearch Conference on Motor 
Vehicle ~xhaust Emissions and Their Effects, Los Angeles, 
Calif., Dec. 5, 1961). 

The action of sunlight on urban atmospheres contaminated with auto 
exhausts promotes oxidation of hydrocarbons and NO and eventual 
accumulation of 03. Some very intriguing problems of chemical 
mechanisms are presented by these ~eactions. It is the purpose 
ot this paper to subject to an elementary kinetic analysis some of 
the proposed reaction schemes and to introduce a mechanism which 
shows promise of explaining certain teatures of the photooxidation 
process. Experiments have establishefi that the oxidant material 
is mainly 03. The vaLious hydrocarbons present in automobile 
exhaust disappear at rtifterent rates; olefins in general react more 
rapidly tpan paraftins, and most olefins react more rapidly than 
ethylene, which is the predominant olefin in auto exhaust. 
Pelevant information available from experiments involving the 
irradiation ot synthetic atmospheres containing low concentrations 
at hydrocarbons and oxides of nitrogen has presented reasoning 
leading to the conclusion that react chains are very probably 
involved in these systems. Briefly, the reasoni~g is that, since 
N02 is the only likely primary absorber of actinic light 
products, hydrocarbons are probably involved by reaction with the 
oxygen atoms pcoduced in the photolysis of N02; but since the 
rate of accumulation of products is sometimes faster than the 
estimated rate of reaction between hydrocarbon molecules and 
oxygen atoms, each appropriate oxygen atom collision must lead to 
several subsequent steps, i.e., to a chain ot reactions. such a 
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chain mi~ht promote the conversion ot NO to N02 in either of 
two ways: by direct consumption of NO, or by consumption of 
molecular oxygen to form 03. Kinetic implications of chain 
mechanisms of J different types ot examined: (1) A mechanism 
offered by Saltzman, in which chains are initiated by free 
rad1cals formed in a hydrogen abstraction reaction by oxygen atoms; 
(2) A scheme suggested by Leighton incorporating some suggestion 
of Schuele and Doyle; (3) A new hypothetical mechanism, 
serving to illustrate the possible consequences of a chain
branching step. Further study, particularly of the relative 
rates ot photooxidation ot nitric oxide and olefins in systems with 
very little nitrogen dioxide, should provide evidence bearing on 
the importance ot branching chains in the urban photochemical smog 
system. #'I 

UllJ20 

E. S. Fishburne, D. M. Bergbauer, R. Edse 

THE CATALOYTIC DBCO~POSITION OF NITROUS OXIDE AND THE THERMAL 
DECOMPOS1TION OF NITnOGEN DIOXIDE. Ohio State Univ., 
Columbus, Aeronautical and Astronautical Research Labs. 
(Aug. 1%5). 35 pp. (Rept. ARL b'.:>-169.) (Contract AF 
33(657-8951.) (Project 7065.) 

CFSTI, DDC: AD 622692 

The reaction between atomic oxygen and N20 has been studied 
at temperatures ranging tram 1500 to 2100 K. The atomic oxygen 
in this study was generatPd by either the thermal decomposition 
ot N02 or the thermal decomposition ot ozone. To determine 
the amount of atomic oxygen released in the thermal 
decomposition ot N02 it was necessary to study this 
decomposition in detail. This study was conducted also at 
temperatures ranging from 1500 to 2000 K and over a wide 
range of concentrations and pressures. The reaction rates 
obtained toe the various steps in the decomposition of N02 
are in general agreement with those obtained by other 
investigators. The reaction of nitrous oxide in the presence 
at N02 with Ar as the diluent was studied to determine if 
the oxygen released in the decomposition of N02 would accelerate 
the decomposition at N20. No noticable acceleration was 
observed. Many experiments were conducted with a N20 mole 
traction at U.02 and 03 mole fractions varying between 0.005 and 
0.06. In these experiments the diluent was molecular oxygen. 
The presence of atomic oxygen definitely produced a~ increase in 
the rate of decomposition ot N20. It is found that the 
reaction between atomic oxygen and N20 is pressure dependent. It 
is shown that the different rate constants obtained by other 
investigators may be reasonably explained on the basis of a 
~ressure dependent step in the reaction mechanism. (Author 
abstract)#'* 

Ub473L 

Bonner, B. H. 

R~ACTION RATE DATA FOR SOME NITROGEN/OXYGEN SPECIES. Rocket 
Propulsion Establishment, Westcott, England, RPF-TM-425, 
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24p. I 1966. 
DOC: AD808585 

Reaction rate data for sixteen gas phase reactions involving 
species composed of nitrogen and oxygen are presented. The 
sources of the data presented in each table are given as 
reterences, together with brief indications how the data were 
obtained. 

Ob4 7 I 

N. P. Carleton 

STUDIES OF METASTAPLE MOLECULES OF ATMOSPHERIC INTEREST (FINAL 
REPT. JUNE 1, 1<lb4-AUG. J1,1Y66). SmithsonJ.an Astrophysical 
Observatory, Ca!llbridge, Mass. (Oct. 1966). 52 pp. (Fept. 
No. AFCR!.-66-717.) 

CFSTI, DDC: AD 642 851 

The work described in this report has focused on the study of 
metastable states of atoms •nd molecules of atmospheric interest. 
The technique was to form a thermal molecular beam and produce 
metastables in the beam by electron bombardment. The metastables 
dritted along with the beam, and were observed to decay in flight, 
to collide with other molecules in a low ~ressure gas cell, and 
to strike metal surfaces (with subsequent ejection of electrons). 
The tallowing observations were made: (1) N2 metastables excite 
the gamma bands of No with a rate of about 13 of the 
momentum-transfer collision rate, populating only low vibrational 
levels. (2) A long-lived U2.metastable state around 10.8 ev 
reported by others apparently does not exist (but rather belongs 
to impurities in the 02). (3) Long-lived metastable molecules 
can effuse directly from a region containing a short duration 
( a few msec) afterglow of N2 and (4) Excited N2 molecules 
can maintain their excitation after collision with a teflon 
surtace, with a reflection coeff~cient of 403 + or- 203. A 
theoretical estimate of the mode of decay of long-lived metastables 
shows that electric dipole radiation resulting from spin-orbit 
coupling will almost always dominate magnetic quadrupole radiation. 
(Author abstract modified) 

06698 

R. w. Hurn, B. Dimitriades, and R. D. Fleming 

HOW HYDROCARBON TYPES DETERMINE SMOG-FORMING POTENTIAL OF EXHAUST 
GASES. s. A. E. (Soc. Automot. b8eng.) J. 74 (2), 59-61 
(Feb. 1 %b). 

Relationships between automobile exhaust gas reactivity under 
irradiation and composition of unburned hydrocarbons in the 
exhaust was studied over a wide range of fuels and driving 
conditions. Indices measured were: rate at which NO is 
converted to N02; oxidant formation; and formaldehyde formation. 
These were correlated with concentrations of; unsaturates 
plus oxygenates; non-aromatic unsaturates plus oxygenates; and 
non-aromatic unsaturates plus oxygenates, less acetylene and 
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propylene. Correlation between comFosition and chemical 
reactivity is not consistent. Oxidant formation is constant 
within experimental error limits. Variability in the rate of 
N02 tormation is considered to be due to variations in 
composition, including variations in molecular weight, within each 
ot the general classifications with which reactivity correspondence 
was sought. Inherently low precision ot the analytical method may 
be at tault for the + or - 343 scatter shown in 
tormaldehyde-tormation data. For exhaust samplPs of similar 
origin (that is, the same fuel), a fair:!.y well defined correlation 
exists between reactivity and composition. Extracting all or part 
ot the unsaturates and oxygenates from exhaust samples does tend 
to reduce their reactivity. Nitrogen oxides also play a complex 
role in determining reactivity. In a hydrocarbon-nitrogen oxides 
mixture, reactivity is more or less a monotonic function of the 
hydrocarbon concentration, but its dependence on nitrogen oxides 
is not monotonic. Comparing the reactivity ot two exhaust samples 
, theretorP, means taking account not only of reactive hydrocarbon 
concentrations, but also their ratios LO nitrogen oxides, as well 
as the direction in which the hydrocarbon to nitrogen oxides ratio 
atfects reactivity.## 

0·144y 

B. H. Sage 

FORMATION OF OXIDES OF NITaOGEN DUR:NG COMBUSTION AT ATMOSPHERIC 
PRESSUR~ (FIFTEENTH PROGRESS REPOPT: JANUARY 1 TO JUNE 30, 
1%7). Preprint, California Inst. of Tee!!., Pasadena, 
Chemical Engineering Lab., ( (24)) p., 1Yb7. 5 refs. 

Experimental results showed that it was not necessary to make any 
~jgniticant moditic~tions in thA combustor used tor this 
investigation. The transducers with the flame shields removed 
have been found to !unction satisfactorily at a large number 
of ports which are located in the walls of the combustor. A 
reflecting disk mounted on a rod was lowered into the 
combustor. Provisions were made for movement of the reflecting 
disk to difterent positions along the combustoz at distances 
trom about 60 to 90 inches above the flameholder. The 
experimental proqram was direct~d to an understanding of the 
longitudinal resonant phenomenon which appeared to be rather 
complicated. The perturbations in radial stress and 
trequency were determined at ports 12.7, 22.7 and 76.7 inches 
trom the tlameholder for a relatively large number of 
positions ot the retlecting disK. Diagrams ot the equipment 
used are shown. Experimental conditions and results of analysis 
of the perturbations in radial stress and fre~uency are presented 
in tables, along with other measurements.## 

074~0 

Sage, B. H. 
PARTIAL OXIDATION PRODUCTS FORMED PURING COMBUS?IO~( 

PARTIAL OXIDATION PRODUCTS FORMED JURING COMBUSTIO~ (SEVEN~EENTH 
PROGRESS FEPOF'!': JANU~RY 1 TO JU'lE 30, 1967). Preprint, 
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Calitornia Inst. ot Tech., Pasadena, Chemical Engineering 
Lab., ((31))p., 1%7. 

The monochromator and collimator employed in the atmospheric 
combustor, reported under the 1~th progress report have been 
adapted to the pressure combusfor. Results obtained atter changes 
are reported. Tables and diagrams are presented.~# 

07b81 

Fontijn, Arthur and Daniel E. Rosner 

NO + 0 CHEMILOMINESCENT REACTION USING ADIABATICALLY EXPANDED 
NITRIC OXIDE. Virginia Univ., Charlottesvil.le, Dept. of 
No. NR- -, ,Technical Rept. 'lo. AC-6-P, 7p., Jan. 1967. 
1tl refo:. 

CFSTT, DDC: AD 647978 

The rate constant tor the chemiluminescent reaction NO + 0 yields 
N02 + hv h~s recently been observed from upper-atmospheric chemical 
releases and simulated releases in a low-density wind tunnel to be 
several orders ot magnitude higher for adiabatically expanded than 
for "normal" NO. In this note, it is shown that this enhancement 
can be attributed to the presence of clustered NO based on super 
saturat1on calculations and recent mass spectrometric gas-sampling 
data. These clusters allow the normal three-body excitation step 
to be replaced by a two-body step tor which the observed rate 
constant is shown to be quite reasonable. (Authors' abstract, 
modi tied) 

U7771 

Hedley, A. B. 

FACTORS AFFECTING THE FOPMATION OF SULPHUR TRIOXIDE IN FLAME 
GASES. J. Inst. Fuel, 40(315) :142-151, April 1967. 48 refs. 

The formation of sulphur trioxide within tlame qases not due to 
C? talytic _ox~dati_o_II _ b_y st_<!f::Lona ry surfaces over which the gases 
pass is discussed. Thermodynamic considerations are briefly 
presented as well as a discussion of previous work on sulpjur 
trioxide formation in tlames which is divided into enclosed and 
unenclosed tlame studies. In a section on the kinetics and 
mechanisms involved, the role of oxides of nitroqen as a 
homogeneous catalyst, and airborne ash particles-as a heterogeneous 
catalyst, are discussed. The importance of residence time and 
temperature of gases in combustion appliances is emphasized and the 
paucity of information available on suitable reaction rate data is 
indicated. -
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08845 

Alts!iuller, A. P., s. L. Kopczynski, Ii. A. Lonneman, 
T. 1. Becker, and D. Wilson 

PHOTOOXIDATION OF PROPYLENE WITH NITFOGEN OXIDE IN THE PRESENCE 
OF SULFUF DIOXIDE. ?reprint, Public Health Service, 
Cincinnati, Ohio, National Center for Air Pollution Control, 
((10)) p., ((1967)). 1J refs. 

The nhotooxidation of 2 ppm of propylene and 0.5 ppm of nitrogen 
oxide was investiqated under dynaroic flow conditions with sulfur 
Liioxide-pi:eSeJ'L in ~he reacT.icn ullXtUres at Concentrations from 0.Q 
to 1.2 ppm. Application ot the statistical •t• test showed no 
significant differences in rates of consumption of propylene and 
nitrogen oxide or in yields of oxidant, peroxyacetyl nitrate, 
tormaldehyde, and acetaldehyde among tests at the various levels of 
sultur dioxide, including zero ppm. Amounts of sulfur dioxide 
consumed in the reactions ranqed froffi 25 to 601. Although a 
sultur balance was not obtained, appreciable amounts ot sulfate 
were measured as a product of the oxidation of the sulfur dioxide. 
On the basis of previous investigations, the sulfate is believed 
to be present as sulfuric acid aerosol. These results suggest 
that appr~ciable levels of oxidant may occur in urban atmospheres 
even when high concentrations of sulfur dioxide are present. 
(Authors• abstract)## 

O<JU4o 

Si\qe, B. H. 

PARTIAL OXIDATION PRODUCTS FORMED DURING COMBUSTION. 
(EIGHTEENTH P?OGRESS ?EPORT: JULY 1 TO DECEMBDR 31, 1967.) 
Preprint, California Inst. ot Tech., Pasadena, Chemical 
Enginee;:inq La.b., ((b5))p., 1967. ((~1)) refs. 

The moditications in the pressure combustor were found to function 
~atistactorily and have p~rmitted measurements ot both the 
pertqrnations in normal stress and the perturbations in total and 
monochromatic optical intensity. Experimental activities have 
been limited primarily to obtaining information concerning the 
pPrturbations in total and monochromatic optical inteasities 
utilizinq air and natural gas as fuel. Results are presented in 
several tables. To more fully explain the behavior in the 
pcessure combustor, a set ot routine computer programs to permit 
the prediction of the comfosition of the products of reaction for 
any mixtures of air and any hydrocarbon was completed. The 
·calculations have been carried out for varying rates cf heat loss 
trom the combustor. The exit te~perature from the combustor was 
computed in this tashion. It was also computed from the rate of 
tlow of qas throuqh the converging-diverging nozzle at the exit of 
the combustor. Rathec good agreement was obtained between these 
wi1ely difterent means of ev3luating the exit temperature. The 
complicated behavior of the perturbations iG nocmal stress at the 
two ends of the combustor is depicted. The behavior depicted can 
be explained by the ditference in temperature at the two ends of 
the combustor and the marKedly greater radial te~perature 
distcibutions near the exit of the combustor. Furthernore, the 
velocity of wave propagation is somewhat ditferent at the same 
paint ln the combustor depending on the direcLion of propagation as 
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a result ot the local momentum velocity of the gases. A 
manuscript derived from the work upon the oscillatory combustion in 
th~ pressure combustor, has been completely reworked. A 
significant amount of additional experimental inforwation was 
included. The revised manuscript which covers all of the 
exnerimental work that has been completed with the pressure 
combustor tor the air-natural gas system, is appended.## 

09078 

Cadle, R. D. and F. E. Grahek 

PHOTOCHEMISTRY OF THE SYSTEM KETENE-NO-H2. In: International 
Conference on Photochemistry Held at Munchen, September 6-9, 
1967,Fart I, Preprints. Max-Planck-Institut fuer Kohlenforschung, 
Muelheim an der Ruhr, West Germany, p. 113-125, Sept. 1967. 

O'STI: ?B 176466 

Nitric oxide has been found to react rapidly with singlet methylene 
produced hJ the p~otoly~is of ketene and possibly also with excited 
ketene, judging from the ratios ethylene produced/ketene reacted. 
The presence of nitric oxide prevented the formation of methane and 
ethane when ketene-~O-H2 mixtures were irradiated at room 
temperature or 200 C. The products resulting from the presence 
of nitric oxide were all of low molecular ~eight, judging from the 
mass spectra. Eight products were separated using gas 
chromatography and their mass and infrared spectra determined. 
Only one, hydrogen cyanide, wa9 definitely identified. (Authors! 
abstract) 

09079 

K. P. Preston, R. J. Cvetanovic 

THE PHCTOOXIDATION OF BUTENE-1 BY NITROGEN DIOXIDE AT SHORT 
WAVE-LENGTHS. In: International Conference on 
Photochemistry Held at Munchen, September 6-9, 1967, Part I, 
Preprints. Max-Planck-Institut fuer Kohlenforschung, 
Muelheim an der Ruhr, West Germany, p. 166-192. Sept. 1967. 
11 refs. 

CFSTI: PB 176466 

The photooxidation of butene-1 by nitrogen dioxide has been 
studied at 2288 A and at longer wavelengths. From the measured 
ettects ot additions of inert and other gases on the product 
yields it is concluded that 1D2 oxygen atoms participate in the 
photooxidation at 2288 A. Ground state oxygen atoms, produced by 
the photodissociation of N02 and possibly by quenching of 
0(1D) by the olefin, are also important in the 
photooxidatiin at 2288 A, and are believed to give rise to 
practically all of the observed yields of the addition porducts, 
n-butanal and 1,2 epoxybutane. The indications are that the 
rP.action of 0(1D) with butene-1 at total pressures below one 
atmosphere yields very little stabilizea addi~ion product. 
(Authors• abstract)## 
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0975~ 

Cullis, c. F., R. M. Henson, and D. L. Trimm 

THE KINETICS OF THE HOMOGENEOUS GASEOUS OXIDATION OF SULPHUR 
DIOXIDE. Proc. Roy. Soc. (London). Ser.A, Vo:L 295, p. 
72-83, Nov. l:l, 1966. 20 refs. 

Studies ot the gaseous oxidation of sulphur dioxide show that in 
the absence ot added catalysts an apparently homogenous reaction 
can be observed only over a rather narrov temperature range (900 to 
1050 deg. C). On the basis ot the dependence of the rate of this 
reaction on the concentration of the reactants and of the value of 
the activation energy a tentative reaction mechanism is proposed 
which involves initially the collisional activation of sulphur 
dioxide. In the presence of nitric oxide, reaction takes place at 
an appreciable rate at temperatures as low as ~OU deg. C. The 
catalysed reaction is essentially homogeneous and its rate is 
unatfected by nitrogen and water vapour. At fairly high 
concentr~tions of nitric oxide, the rate is approximately 
proportional to the sguare of the catalyst concentration and to the 
tirst power ot the oxyqen concentration, but is almost independent 
ot the concentration of sulphur dioxide and of temperature. In the 
presence ot lower concentrations of the additive, the rate is 
approximately proportional to the first power of both the nitric 
oxide and oxygen concentrations, increases slightly with the 
sulphur dioxide concentration, and is appreciably dependent on 
temperature. The observed kinetic relationships can be 
satisfactorily explained in terms o~ a mechanism involving the 
interaction of sulphur dioxide with the species, N02 and N03, the 
relative contribution of the two reactions vary with the 
concentrations ot the reactants and with temperature. 

10129 

Hurn, !l. w., Basil Dimitriades, and R. D. Fleming 

EFFECT OF ~YDROCARBON TYPE OF REACTIVITY OF EXHAUST GASES. In: 
Vehicle Emissions, Part II, SAE Progress in Technology Series, Vo., 
l<!, New York, Society of Automotive Engineers, Inc., 1966, p. 1-9. 
6 refs. (Presented at the Mid-Year Meeting, Society of Automotive 
Fnr)lneers, Chicago, Ill., May 1Y65.) 

Unburned hydrocarbons and other products of combustion are 
recoqnized as contributors to photochemical air pollution. The 
worK reported here was a tirst approach in finding an expression of 
exhaust qas quality--or comp0sitional characteristic--that 
would associate direstly with the photochemical activity of the 
composite sample. Olefins, aromatics, and partial oxidation 
products have been cited as the principal smog precursors in 
exhaust gas. ~owever, results ot this study indicate that for the 
general case, collective determination of these classes provides 
and unreliable indication of reactivity. The findings are expected 
to be useful in further development ot methods to measure -- or 
predict -- the air polluting potential of exhaust gas with 
increase1 reliability. (Authors abstract) 
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10907T 

Lunge, G. and E. Berl 

NITPOGEN OXIDES AND THE LEAD CqAMBER PFOCESS. II. BEHAVIOR 
OF A ~IXTURE OF GASZS, PRESUMABLY NO + N02, IN CONCENTRATED 
SULFURIC ACID AND SODIUM HYDROXIDE 1/5 N. ((Untersuchungen 
ueber Stickstotfoxyde und ueber den Bleikammerprozess. II. 
Verhalten eines Gasgemisches van der ungetaehren Zusammensetzung 
NC + N02 gegen konz. Schwetelsaeure und 1/5-n. 
Natronlauqe.)) Translated tram German. z. Angew. Chem. 
(Weinheim), 19(19) :857-809, May 1906. 

The behavior ot a gas mixture containing NO and N02 in 
sulfuric acid and sodium l!yd_!;;()_xi_g~ was investigated with the result 
that tor anaiyfic;il- purp_ci.ses sulfuric acid is the only absorption 
liquid tor this gas mixture. Also the behavior of nitrogen oxide 
in the presence of oxyoen and water was studied together with the 
kinetics of nitrogen oxide oxidation with oxygen or air. The 
kinetic curves indicated that the reaction 2N0+02=N204 takes 
place at a constant rate which indicates that the oxidation takes 
place directly without formation of N203 as an intermediate.## 

11279 

Jatfe, Sigmund and Pritz s. Klein 

ISOTOPIC EXCHANGE REACTIONS OF A!OMIC OXYGEN PRODUCED BY THE 
PHOTOLYSIS CF N02 AT 3660 A. Trans. Faraday Soc. 
62(527), Part II, pp. 3135-3141, Nov. 1966. 26 refs. 

Isotopically labelled atmoic oxygen, produced by the photolysis 
of N1~02 ~t_36~D_angstroas, was allowed to react with co, 
C02 N20, 02 and COC12, respectively. The rates and 
mechanisms of the exchange reactions are discussed. The 
specific rate constants were determined for the process.## 

13212 

Kjellman, B. 

VENTILATOR~ EFFICIENCY, CAPACITY AND LUNG VOLUMES IN HEALTHY 
CHILDREN. Scan. J. Clin. Lab. Invest., 23 (1) :19-29, Feb. 1969. 
48 refs. 

The ventilatory efficiency of healthy children vas investigated 
with a nitrogen wash-out technique. Nitrogen elimination time 
was considerably shorter than in adults and the reproducibility 
was lover. The reproducibility of wash-out volume, functional 
residual capacity (PRC) and lung clearance index (LC!) was as 
high for the children as that reported for adults. ·The mean and 
SD values of LC! agreed with those found in adults, investigated 
with the same equipment. The range of the Lichtneckert-
Lundgren index of alveolar ventilation (!AV) was in agreement 
with that found in adults. Lung volumes and ventilatory capacity 
differed in some respects from the findings in earlier 
investigations of healthy Swedish children. .(Author abstract 
modified) 

560 NITROGEN OXIDES BIBLIOGRAPHY 



1 J22J 

Adrussow, Leonid 

THE CATALY~!C NITRIC OXIDE REDUCTION AND AMMONIA OXIDATION (IV). 
(Uber die katalytische Stic~oxyd-Reduktion und Ammoniak
oxydation (IV)). Text in German. Chem. Ber., vol. 60:536-540, 
1927. 13 refs. 

For further claritication oi the ammor.ia oxidation which was 
studied in three earlier works, it seemed desirable to also study 
the reverse process, i.e., the reduction of nitric oxide to 
ammonia. For this purpose, a mixture of nitric oxide and 
hydrogen was passed with cor.stant speed over a Pt screen 
catalyst. Atter a period of SO to 80 min required to establish 
equilibrium, the vessels for the analysis were connected. 
Ammonia was absorbed by distilled water in the apparatus and a 
constant tlow ot oxyqen for oxidation to NO was added. The 
nitric oxides thus obtained were absorbed in sodium hydroxide 
and trozen with liquid air. Ccropared to the rapid oxidation of 
ammonia, the effect of molecular hydrogen on nitric oxide with 
a platinum catalyst is rather sluggish even at contact times 
1000 times as long. Even at the high temperature of 850 c, half 
ot the nitric oxide passed the catalyst without dissociation. 
Prolonginq the contact period from 0.001 sec to 0.006 and 0.003 
sec lead to a 903 reduction ot the nitric oxide. Between 600 
and b50 C, a considerable amount of nitrogen formed, due to the 
dissociation of ammonia product. Without a catalyst, the 
ettect ot hydrocren on nitric oxide remains sluggish even at high 
temper at ures. 

Manchot, w. and Hans Schmid 

THE STUDY OF METAL NITROSO COMPCUNDS: A NITRIC OXIDE COMPOUND OF 
MANGANESE. (Zur Kenntnis der Metall-Nitroso-Verbindungen: Uber 
eine Stickoxyd-Verbindung des Mangans). Text in German. Chem. 
Ber., v-:>l. ~9: :.!360-2J63, 192&. 3 refs. 

A nitric oxide compound of manganese was prepared for the first 
time. MnC1~ is broug~t in contact with potassium cyanide in 
aqueous or 303 alcohol solution, nitric oxide is rapidly 
absorbed. The amount of nitric oxide absorbed depends on the 
quantity of potassium cyanide used. As systematic 
experiments showed marked NO absorption took place beginning with 
a KCN concentration ot 1 mole and increased with higher 
potassium cyanide quantities. At 5 moles KCN, a maximum of one 
mole NO per atom of manganese was absorbed. In one experiment, 
a pink precipitate formed in addition to the colored permanganate 
solution. As more potassium cyanide was added, no further 
precipitation was obtained; there was only a clear solution whose 
color intensity increased with higher NO binding at hiqher 
guantLties of potassium cylanide. The experiments also showed 
that NO bindin1 is irreversible. With aqueous solution, NO 
consumption is lower than with alcohol, particularly at lower 
KCN concentrations, and more precipitate forms. To prepare the 
compound, 4.90g Mn acetate, one mole H20, and 3.92g potassium 
acetate are dissolved in 10 cc water over a water bath. Atter 
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cooling, 30 cc alcohol are added. Then, in a nitric oxide 
atmosohere, 6. Sg (5 0101) potassium cyanide in 15 cc water is 
added at O c or at room temrerature. A considerable but 
varying amount ot gray-qreen KNn(CN) 3 torms, w~ile the solution 
turns purple. Atter SPveral prec1p1tat1ng and filtering 
operations, about 1 to 2 g of crystallized pure substance is 
obtained. The res~lts ot the analyses show complete agreement 
wit~ the experiments on nitric oxide binding by MnC12 and 
potassium cyar.ide mixtures. Manganese is neither oxidized nor 
reduced. The compound corresponds to thE sodium nitroprusside 
of Fe (II) 

1 326'.:> 

Pierce, J. P .• 

A STUDY OF TPF REACTION BETWEEN ~ITRIC OXIDE AND HYDROGEN 
SULPHID<O'. J. Phys. Chem., 33 (1) ;2;:-36, Jar,. 1929. 15 refs. 

The conditions of the reaction between nitric oxide and hydrogen 
sulfide w<>re >tndied at tempeiatures between 28 and 100 C. 
Reaction conditions varied by ccnductin0 a series of experiments 
in, (a) a plain glass chamber, (b) with added silica gel, and 
(c) with added glass wool. The reaction procee'.led under all 
conditions; the slowest velocity was obtained when no catalyst 
was used. Increased surtace provided by glass wool accelerated 
the reaction to a rate comparable to that with silica gel. The 
reaction is hetProgeneous, as confirmed ty the slowin~ of the 
reaction in the presence of inhibiting colloidal sulfur. The 
stoichiometric expression fot the reaction is: 2NO 2H2S yields 
2H20 25 ~ N2. A negative temperature coefficient was found and 
ascribed to decreased association of NO to form N202 at the 
higher temperatures. The accumulation ot colloidal sulfur as 
a result of the reaction is the cause of the inhibitory effect 
observe1. It appears to be a mechanical coating of the catalyst. 
The glass wall of the reaction chamber and the filaments of glass 
wool were acted upon by water and H2S with formation of 
amorphous silicon dioxide. (Author summary modified) 

1JJ12 

Schonfeld, E. 

COMPUTER CALCULATfD CONCENTRATIONS IN THE REACTIONS OF NITROGEN 
AND OXYGEN. J. Chem. Educ., 45(3): 173-17'), March 1968. 

The efticiencies of the reaction of nitrogen and oxygen to form 
NO at high temperatures aPd the tuLther oxidation of NO to N02 
at low temperatures can be calculated as a function of the 
initial gas co~position, temperature, and pressure. Three 
computer programs were developed to perform all the 
computations. The first one computed equilibrium constants 
for all the reactions as a tunction of temperature. The input 
values to the program were the thermodynamic values that can be 
obtained from tables. The second and third computer programs 
solved the equilibrium concentrations ot the high temperature 
reactions and low temperature reactiobs, respectively. These 
programs permiteed the determination of the equilibrium yields 
ot NO and N02 as a function of temperature, pressure, and initial 
conditions (for any N/O atom ratio). The computer programs were 
written in Fortran. 
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Ashmore, P. G. and B. P. Levitt 

THERMAL DECOMPOSITION CF NITROGEN DIOXIDE. Res. Correspondence, 
9 (6): S2'.l-S26, June 1956- 3 r"'!fs. 

Unusually high initial rates were observed for the thPrmal 
decomposition of nitrooen dioxij~ at low pressures near deg C. 
The decomposition reaction follo~ed second order kinetics and 
therefore the graph of 1/N02 against time should be linear. 
with runs at higher pressures, however, the slope reached a 
constant value rapidly. This non-linearity was completely 
suppressed by the addition ot an egual pressure of nitric oxide. 
Nitrogen did not have the same eftect, even at pres~ures up to 
0.5 atm. A reaction scheme involving tbe NOJ radical was 
suggested to explain these results. 

1JJ~4 

Stopperka, K., !'. ~;olf, and G. Suss 

INVESTIGATIONS INTO T~E REACTIONS BETWEEJ NITROGEN DIOXIDE AND 
SULFUR DIOXIDE IN THE GAS PH~SE. (Untersuchungen uber die 
Umsetzung zwischen Stickstottdioxid und Schwefeldioxid in der 
Gasphase). Text in German. Z. Anorg. Allgem. Chem., Jsg (1/2): 
14-29, June 1Yf:i8. 21 rets. 

Atter reviewing earlier work on nitrogen dioxide/s~l~ur dioxide 
reactions, it is concludP~ that the catalytic action ot water 
was never properly investigated. In the present work, the gas 
phase interaction between N02 and S02 at H20 partial pressures 
ot 0.005 Torr and 0.000001 Torr and temperatures up to 2JO C 
were manometrically investigated. At an H20 partial pressure of 
less than o.uouoo1 Iorr, the reaction started at 225 c according 
to the eguations: 2 N02 yields 2 ~o plus 02; 2 S02 plus 02 yields 
2 SOJ; and 2 SOJ plus N02 plus NO YVO!lds (NO) 25207. In the 
presence ot water vapor at a partial pressure less than 0.005 
Torr, the reaction J N02 rlus 2502 plus H20 yields 2 HOHS04 plus 
NO proceeds rapidly even at 25 C. An equilibrium between Ni03 
and N02 plus NO is established. ALter all water is consumed, the 
reaction doesnot stop, but it changes to the following: 3 N203 
plus I. SO/. yields (NO) 25207 plus U NO, and NO plus 3 NQ2 plus 2 
502 yields (NO) 1.5207 plus 2 NO. r:uring all reactions, the walls 
ot the vessels were covered by hard, white crystals which were 
identified as (N0)2S207 with admixtures of NOHS04. Since this 
reaction is important for gypsum-sulfuric acid plants, other 
catalysts were investigated. Glass wool, Pt-asbestos, rust, and 
V205 did not influence the reaction other than as water carriers. 
The apparatus used is described and the compound (N0)2S207 was 
identified by its melting point and Debye pattern. 

Brcic, Branko s., Danilo Dobcnik and Ljubo Golie 

THE 0 !AC~ION KINETICS OF NIT~OG!N OXIDES WITH CALCIUM OXIDE. 
(Uber den VPrlauf der Bindung der Stickstotfoxyde an 
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Crtlc1umoxyd). Text in German. 
11SJ, 196J. 6 refs. 

r-ionatsh. Chern., 94(6):1145-

For the isothermal measurement ot the sorption of nitrogen oxides 
on Cao at pressures from 0.05 to 1 atm and at temperatures from 
20 to 6~0 C, the Cao was freshly prepared frcm CaC03 by heating 
to YOO C w1th1n YO min and maintaining this temperature for 30 
min. The spec1tic surface obtained was 5.0 rlus or - 0.2 sg rn;g. 
ThP nitrogen cx1des were ohta1ned from nitric acid and P205. 
The ~easurino UPit consisted rnuqhly of a guartz spiral and a 
th8rmocouple. The results shew that in the reaction process, 
Ca {N1J) 2 is mair.ly form<>ct, alOTl'J with small amounts of Ca (N02) 2. 
A 6% !l'axill'um a!l'ount of Ca (N02) 2 is formed at 150 C and 
decreases with risinq te~peratura. Above 350 C, the fraction is 
as low as 2%. It also decreases with time: at 300 C, 4.33 was 
measure'.l after 40 min., 2. 6'• after 180 min., and 1. 9~, atter 
1200 min. <eact1on kinetics over the temperature range studied 
at 1 atm can be divided into three stages. During the first 
stage below jQ C, ~20S is torrned. Its reaction with Cao results 
in the formatioP ot Ca(NOJ) 2, which is no obstacle to further 
reaction. In the second stage, between 50 and 400 C, a nitrate 
layer develops rapidly on the surtace, preventing any further 
formation ot Ca (NOJ)2 by bloc~ing diffusion of the nitrogen 
oxides. ln the th{rd stage, above 400 c, the gaseous phase comes 
in contact with a more or less pronounced melt where the 
mixtqre ot nitroaec oxides and oxygen dissolves and leads to 
further fonration of Ca (NOJ) 2. ~t 610 c, the sorption lirr.1t is 
reached. 

13390 

Wippermann, F. 

DISTRIBUTION OF CONCENTRATION FLUCTUATIONS OF A NOXIOUS GAS 
DIFFUSING IN THE ATl'lOSPHERE. (Ueber die Verteilung der Konzen 
trationsschwankungen eines sich in der Atmosphaere ausbreitenden 
schadgases.) Text in German. z. l'leteorol., 20(1-6):1-10, 
1968. 10 refs. 

Continuing work is reported on the analytical description of the 
~pace distribution of gas diffusing from one or several point
like emission sources. It was found that the statistical 
distribution of concentration flnctuations is of the Poisson type, 
if the concentration values are expressed in units of a reducing 
concentration. The method of calculating the latter is 
described. A direct relationship between the parameters of the 
statistical distribution and those of the gas diffusion process 
provides the means to predict the statistical distribution when 
one or more emission sources are simultaneously present. Know 
ledge of the statistical distribution enables one to predict the 
ratio of peak to mean concentrations under given diffusion 
conditions. A comparison of theoretically computed and 
experimentally determined ratios was possible in only two cases 
due to a lack of sufficiently complete experimental data. It is 
shown that the emission characteristics incorporated in the 
official anti-air pollution regulations are determined soley by 
the mean of the statical distribution of concentration fluctuations, 
as long as it is of the Poisson type. 
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1JJY2 

Addison, W. E. and R. !'!. Barrer 

SORPTION AND REACTIVITY OF NITROUS OXIDE AND NITRIC DXIDE IN 
CRYSTALLINE AND AMORPHOUS SILICEOUS SORBENTS. J. Chem. Soc., 
Part 1, p. 7':>7-769, 1955. 

zeolite-induced reaction processes occurring in an intracrystalline 
env"ir<;>nment were investigated by observing the sor:otion and 
reactivity of nitrous and nitric oxide in crystalline sorbents 
(chabazite, mordenite, taujasite and the synthetic zeolite Na-A) 
and amorphous sorbents (porous glass, Doucil, and silica gel). All 
sorbents were outgassed for 24 hr at indicated temperatures, and 
first characterized and compared by a study ot oxygen and argon 
sorption. The affinity between oxygen and the sorbent varied 
accordir.q to the cation present. Nitrous oxide was sorbed much 
more stronqly than oxygen or argcn so its sorption was studied 
between -78 and 350 K. Both chabazite and mordenite were effective 
in bringing atout the reaction 4NO equals N203, but irtracrystalline 
nitrate and nitrite reduced the sorption activity of chabazite. 
Disproportionation of sorbed nitric oxide was noted in the 
reactivitv of sorbed nitric oxide towards oxygen. Findings 
indicate strikinq differences between zeolites acting as 
disproportionation catalysts and the relatively feeble catalysts 
observed with siliceous gel sorbents. It was concluded that 
an intracrystalline environ~ent promotes reactivity. 

13407 

Gehlc>n, lfeinz 

ON THE REACTION AND PROPEPTIES OF NITRIC OXIDE AND ITS COMPOUNDS. 
II. STUDIES OF THF SAITS CF NITPIC OXIDE-SULFUqous ~CID. (Ueber 
Reaktionen und Eig~nsch~tten des Stickoxyds und seiner 
Verbindunqen, II. MittP.il.: Zur Kenntnis der Salze der 
stickoxyd-schwefligen Saeure.) Text in Gerrra::i. Chem. :>er., 
b':>: 1130-1140," 1Y32. 1Y no,fs. 

While the alkali salts of nitric oxide-sulfurous acid, e.g. 
K2S04.U~O (2HONHSO~K plus 2KOH plus 0 yields K2S04.N20 plus K2S03 
plus JH20), t,ad been studied in detail, the corresponding heavy 
metal salts conld not be obtained. But the reactioc between 
heavy metal salts a~d K2S04.N20 yields double salts,, some of 
which are described here. The salt K2S04.N20 was prepared by 
the reaction of nitric oxide gas with potassium sulfite. A 
reaction of this alkali salt with zinc sultate produced 
K4Zn(S04,N20) 3. Similarly, K4Co(S04,N20)3, K4Mn(S04,N20) 3, and 
K2Cd(S04,N20) 2 were ohtained. The coloration of aqueous solutions 
ot these double salts indicates comflex formation. Addition of 
sulturic acid destroys the color, while K2S04.N20 restores it. 
The decompositioa temperatures were determined. The chemical 
analysis ot the tour double salts is briefly described. The 
ttallium salt Tl2S04.N~o, was also prepared. The absorption 
rates ot nitric oxide Oh the sulfites of thallium, lithium, 
sodium and potassium were also studied, and no differences in 
the rates were tound. The homolcgous compounds, i.e., the 
selenites and tellurites, cannot absorb nitric oxide in alkaline 
solution. It is proposed that the easy and complete decomposition 
ot K2S04.N20 be used tor the preparation ot N20. Nitrous oxide 
was determined by the exflosion method after mixing with hydrogen. 
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Haseba, s., T. Shirr.ose, N. Kubo, ar:J I. Kitagawa. 

~ITFIC OXIJE EXPLOSIO~. 
1 '166. 'l re ts. 

Ch<>m. Er.q. Progr., 62 (4) :92-46, April 

p method was tound to analvze low-concentration hydrocarbons 
assu~ed to have contribute~ to an explosion in th~ second heat 
exch~~ger ot a nitroqen wash unit. Acetylene, 1,J-butadiene, and 
allene existed in the crude gas in the order of 2 to 3 ppm, 0.2 
to 0.5 ppm, and 0.2 to O.J pprr, respectively. Nitric oxide was 
aetected at concentrations ir the order of 0.005 to 1 ppm through 
oxidation with permanganate and sulfuric acid, followed by 
calorimetric detection with the Griess-Saltzman reagent. Findings 
showed that more than 903 o: NO entered the unit 2ccumulated in 
the second heat exchanqer, mo~t ot it oxidized to nitrogen dioxide 
and nitrous anhydride, which is more reactive with hydrocarbons 
than NO. Experiments conf irmcd the possibility of spontaneous 
iqnition in the second exchanoer and the composition of reaction 
products between nitrogen and conjugated dienes. An adsorption 
process is now used to remove NO, in which Na2Cr02 or C12 are added 
to the was~-water circuit. 

1J4 1 I 

Spealman, I:!. L. and w. 'I. Pode bush 

T'IE REACTION cv SO~E OXIDFS Of NITPOGEN WITH ATOMIC OXYGEN hND 
~I'TROGEN. J. Am. Chem. Soc., 57(t!):1ll74-1476, Aug. 1935. 6 refs. 

Laboratory observations of the reaction N02 plus O eguals NO plus 
02, indicated a reaction probability of .00001 per collision at 
40 aeg. ThP reactions N plus N02 equals 2NO, and N plus NO equals 
N2 plus O are shown to be rairly rapid. It is further reported that 
the reaction NO plus O eguals Nc2 probably takes place by 
trirle collision, and is accomranied by an oxygen afterglow. 

13452 

Clough, P. N. and B . .\. Thrush 

FOPMATION OF VIEPATIONALLY EXCI~ED N20 IN THE REACTION OF N ATOMS 
WI'l.'fi NU2. Discussions Faraday Soc., !lo. 44:205-207, 19f7. 7 refs. 

Nitrogen dioxide was added to active nitrogen from a microwave 
discharge to learn if vibrational excitation characterized the 
newly tormeo nonds ct the polyatomic reactior. products N20 plus 
O ?lus 42.4 kcal. At 0.5 mm, Hg, emission of v1 plus v3 and v2 
plu~ v3 was found, but at 0.05 mm Hg the intensities of bands 
involving v1 and v2 were found to be greatly reduced relative to 
those involving only v3, demonstrating the collisional 
redistribution of energy trom vJ to v1 and vL.. When total pressures 
were raised, there was no evidence of either 2v3 or v2 plus v3, and 
it was concluded that less than 103 of the molecules formed with 
stretching vitrational energy have any excitation of v2. The 
failure to detect excitation ct the bending vibration v2 
suggests a 'repulsive• type of surface wnere the eneray is 
released during product separation. 
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Dunnicliff, H. R., Sardar Mohammad, and Jai Kishen 

THE INTEqACTION BETWEEN NITRIC OXIDE AND HYDROGEN SULPHIDE IN THE 
PRESENCE OF WATER. J. Phys. Chem. Vol. 34: 1-721-1734, 1931. 
18 refs. 

The reactions of nitric oxide and hydrogen sulfides in the presence 
ot water, ammonium nitrite, ammonium sulfide, or ammonium 
thiosulfate were studied and their products were determined and 
measured. Nitric oxide reacted with hydrogen sulfide solution 
givi~g ammonium nitrite, ammonium thiosulfate, sulfur, nitrous 
oxide, and nitrogen. An ammonium sulfide solution was decomposed 
by nitric oxide to give polysulf ides of ammonium and small amounts 
ot ammonium thicsulfate and nitrous oxide and nitroqen were 
evolved. Excess of the reducing agent gave pure nitrogen, but 
excess of the oxidizing agent increased the yield of nitrous 
oxide. Saturate1 hydroJen sulfide solution completely reduced 
nitrous oxide to nitrogen and ammonia, and slpwly converted 
ammonium nitrite into ammonia and small amounts of nitrogen. 
Nitric oxide slowly converted dilute solutions of ammonium 
thiosulfate into ammonium sulfate and nitrogen. 

13503 

Glick, H. s., J. J. Klein, and W. Squire 

SINGLE-PULSE SHOCK TU3E STUDIES O! THE KINETICS OF THE REACTION 
N2 PLUS 02 YIELDS 2NO (2NO YIELJS N2 PLUS 02) BETWEFN 2000-
3000 K. J. Chem. Phys., 27 (4) :850-857, Oct. 1957. 

The aesign of co~bustors for jet engines, the calculation of 
the properties of ~ypersonic flow fields, and the modification 
and imp~ovement of chemical processes are among the problems 
re1uiring data on high chPmical reaction kinetics. In the 
single-pulse shock tube method, developed at the Cornell 
Aeronautical Laboratory for processing a reactant gas sample 
with d single closely controlled, high temperature ~eactant 
qas, data on high temperature kinetics is obtained by analyzing 
'debris' produced by the high-temperature pulse. The kinetics 
ot nitric oxide formed in the temperature range 2000 to 3000 K 
were studied, using kry?ton, argon, and a mixture of argon
helium as diluents. The variation observed in the apparent 
activia+ion energy for k2 with different diluents indicated 
that the bimolecular mechanism is not dominant. When experiments 
wee£' pertormed at constant room temFerature (2580 K), it was 
observed that k2 varied as the inve~se square root o~ the 
concentration of air. When an oxygen nitrogen mixtur~ was 
used at a constant reaction temFerature of 2500 K, the k2 varied 
inversely with the square root of the molecular oxygen 
concentration parallel Zeldovich's findings. The rate
determining step in the chain is: o plus N2 yields NO plus N, 
with deltaH2500 deg equals 15.8 kcal/mole. The reactivation 
energy t0r this step is 74 plus or minus 5 kcal/mole. The 
collision cross-sqction is 10 to the minus 16 power sq cm, 
which corresponds to a steric factor of about 0.05. 
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"'ichailova, F. A. 

THE KIN-~ICS C? ~~E REACTION 2FTWEEN AMMONIA AND NITRIC OXIDE ON 
TRE SURFACE OF A PLATI~OM FILAMENT. Acta Physicochim. USSR, 
10('J} :~'>J-016, 19J~l. 16 refs. 

Ammonia and nitric oxide were circulated in a closed system at 
prPssures close to 2 cm ~g at 500-530 K. At higher temperatures, 
self-heating ot thP platinum wire occurred. Water formed during 
thP reaction was a~sarbed with potassium hydroxide and partially 
trozc'n ont with dry ice. The data obtained on kinetics led to the 
tollowing hypothesis tor the reaction mechanism: both reacting 
oases are well adsorbed on a olatinum surface free from adsorbed 
~xygen; the reaction proceeds-between the molecules adsorbed on 
neighboring elementary sraces, while the reaction Products 
(nitrogen and \>.'ater) are not adsorbed. The reaction velocity is 
indeaendent ot the pressures of each gas but dependent on the 
ratio ot the 'ressures. It reaches a maximum at a definite 
r•tio ot the pressures ot toth gases. With equivalent amounts of 
thP g~ses present~ it is constant for the first ~O min. The 
aaparent activation eneray tor the reaction is 24.8 ~g cal. 

13'>30 

Ay 0 n, ~. J. and 11. S. Peters 

CATALYTIC p~~oC~ION OF ~ITRIC OXIDE. Ind. 
[\Psign Develop., 1 (J): ..'04-207, July 19o2. 

Eng. Chem., Process 
9 refs. 

The reaction between ~itric oxide and hydrogen was studied at 
37~,400 and 42~ C and O.OU~ to 0.05 atm. Temperature measurements 
wPre made with thermocouples and a potentiometer. Two important 
r~actions \>.'ere noted: One mole ot nitric oxide and one mole of 
~ydrogen torm one mole ot water and one-halt mole ot nitrogen in 
an e1uilibrium reaction, and two and one-half moles of hydrogen 
and one rnolF ot nitric oxide fcrm one mole each of water and 
ammonia in an equilibrium reaction. Mechanisms ~ere developed for 
these reactions, and rate and adsorption constants were evaluated 
tram the data tor the corresponding rdte eguations. The 
controlling mechanism tor the first reaction is the combination 
ot one mole ot each adsorbPd reactant to form water and atomic 
nitrogen, either directly or through intermediate s~eps. Hydrogen 
dissociation appears to he th0 controlling mechanism in the 
second rnaction. The study's imflication tor smog-coctrol programs 
i.; SU·T1ested. 

1J540 

Applebaum, David, Paul Harteck, and Robert R. Peeves 

THE CHEMILUMINESCENT N0--0-ATO~ REACTION. Photochem. 
Photobiol., 4(6):1001-1006, 196'J. 8 refs. 
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New experimental data qave further information on the mechanism 
tor the chemiluminescent N0--0-Atom reaction. Results were 
obtained tor the change of emission intensities from 10 to 
300 microns pressure. Some studies were also made on the 
effects ot Ar, C02, He, N20, 02, and CF4 as third bodies. 
The results sup~ort a simple two body recombination 
tor the mechanism ct liqht emission: NO plus O equals N02 
plus energy. 

13541 

Himmelblau, D. M., c. R. Jones, and K. B. Bischoff 

DETERMINATION OF RATE CONSTANTS FOR COMPLEX KINETICS MODELS. 
Ind. Eng. Chem. Fundamentals. 6(4):539-543. Nov. 1967. (31) 
refs. 

A method of·determining kinetic rate coefficients for complex 
reactions by user-oriented iterative methods is described. 
The differential equations representing the reaction system may 
be nonlinear in the dependent variable, but must be linear in 
the coefficients. Direct integration of t:he model for a 
sequence of time steps permits the model coefficients to be 
estimated by maximizing the multivariate correlation coefficient, 
which is the same as minimizing the sum of the squares of the 
weighted deviations. Three weighting schemes are compared. 
It is concluded that this met~od of calculating rate parameters 
can be used for nonlinear systems and fairly complex systems 
with reasonable accuracy. Its main weakness is the sensitivity 
of the desired parameters to errors in the initial integrals. 
This can be compensated for in experimentation by obtaining 
a greater number of data points during the rapidly changing 
stage of the concentration-time curve. 

1354'> 

Jord'ln, C. W., A. L. Ward, and W. H. Fulweiler 

GUM DEPOSITS IN GAS DISTRIBUTION SYSTEMS. VAPO~-PHASE GUM 
(CON'l'INUED) Ind. Eng. ChPm., 2f: (10): 1028-1038, Oct. 1934. 
1U rets. 

A study of the ettect ot the vapor-phase gum accumulating on 
:he adjusting needles of gas pilot lights showed that the amount 
of gum required to extinguish an ordinary pilot light is 
U.UUUOb5 g and that the gum is produced by the catalvtic 
oxidation ot nitric oxide to nitrogen peroxide followed by the 
reac~ion o~ tpe peroxide with unsaturated hydrocarbons. 
Freedom from the vapor-phase gum can be assured only when the 
quantity of nitric oxide is on the order of 0.0000053 or lower 
by volume. Since combustion products are the principle source 
ot nitrogen oxides, the formation of vapor-phase gum can be 
controlled at its source. A suggested method of reducing 
nitrogen oxides is to reduce the negaiive pressure on retorts 
or ovens and to purge combustion products in water-gas sets, 
thereby producing a blue gas containing less than 33 total 
nitrogen. Methods involving oil scrubbing and steam spraying 
had no appreciable effect on nitric oxide. 
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Stoddart, E. M. 

T~E REACTION OF PHOS~HORIC ANHYDBIJE WITH NITROGEN CIOXIDE AND 
WT':H 'lTT'HC OXIDE. J. Chem. Soc., p. 1459-1461, 1938. 

It was shown that nitrogen dioxidE and phosphoric anhydride 
react at 2'>0 deg to form a glassy ccmround, P205.2NO, with 
the liberation ot oxy9en. The compound P205.xN02, previously 
ident1tied by Smith (J. Chem. Soc., 1926: 1b86), does not 
appear to exist. It is clear that when Smith treated his 
material with water, nitric oxide was evolved ~ut not noticed, 
in the reaction P205.2NO plus H20 yields 2HP03 plus 2NO, and 
this gas react~d with the oxygen present to give the brown 
nitrogen dioxide. The compound P205.2NO is also formed by direct 
union of nitric oxide and phosphoric anhydride. The observations 
are important in considering the influence of intensive 
drying on the rPaction between nitric oxide and oxygen. 

1J')58 

Barrer, "ichard M. and William E. Addison 

DISPllQPORTIONATION OF NITRIC OXIDF USING CPYSTALLINE ZEOLITES AS 
CATALYSTS. (Union Carbide Corp., New York, N. Y.) U.S. Pat. 
2,K53,.l65. 7p., Sept. 2J, 1958. 1 ref. (Appl. Feb. 7, 1955, 
1:< claims.) 

A process tor disproportionating nitric oxide to form nitrous 
oxide and hioher nitrogen oxides is presented. The nitric oxide 
is absorbed by partially dehydrated zeolite crystals at a 
temperature below O c. At this temperature, the nitric oxide 
is decomposed to nitrous oxide and nitrogen peroxide. At 150 C 
the nitrous oxide is liberated and the nitrogen peroxide forms 
nitrogen dioxide and nitric oxide. Nitrogen dioxid8 is liberated 
by heating the zeolite crystals to 200 c. 

13~5Y 

Caudle, 0 r;. and K. G. Denhigh 

KINETICS OF THE ABSOPPTION OF NITROG~N PEROXIDE INTO WATER AND 
AQUEOUS SOLUTIONS. Trans varaday Soc., 49:3~-52, 1953. 9 refs. 

Experimental measurements were made on the rate of absorption of 
nitrogen peroxide •nto water and agueous soiutions of sodium 
hydroxide and calcium chloride. 7he absorption speed was 
determined as ' function ot the oas composition, the oas and 
liquid tlow rate::;, and the tP.mperature. Over a larqe range of 
conditions it is found that the absorption rate is a line~r 
function of the concentration ot N204 in the gas phase. This 
indicates that the speed ot the process is determined hy the 
chewical reaction of N204 with water, and not by di~fusion. In 
order to explain the effect of gas and liquid tiow rates some 
tentat~ve new ide's are put forwacd which represent a departure 
trom the traditional 'two tilm' tneory. It is sugoested that, at 
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any moment, the vhol8 ot a gas-liquid interface is not equally 
active in absorption, and that the activity of any part is 
determined by the local conditions o~ eddying and mixing which, 
in turn, depend both on the gas and liquid tlow rates. Attention 
is also drawn to the phenomenon of rippling at the interface. 
(Authors' abstract modified) 

13501 

Chacit>ers, F. S., ,Jr. an'l. T. K. Sherwood 

ABSCRPTIO~ OF NITROGE~ DIOXIDE BY AQUEOUS SOLUTIONS. 
Chem., 29:141~-142:<, 1':!37. 24 refs. 

Ind. Eng. 

The significance ot diffusional resistances in the absorption of 
nitrogen dioxide by water and aqueous solutions ot nitric acid or 
alkali was studied. Nitrogen dioxide was absorbed from a ~ixture 

in nitrogen using basic solutions varying from 2.7 to J4.1% NaOH 
and acid solutions varying trom 5.7 to 69.8% HN03. ~imil>r tests 
were carried out in a wetted-wall tower and in a batcp absorption 
vessel. The observed absorption rates for N02 were compared with 
corresponding evaporation rates of water in the same apparatus. 
The rate of absorption was greatest for pure water, and much less 
in strong acid or oasic solution. The gas film diffusional 
resistance was the controlling factor in absorption rate. The 
results are explained by the hypothesis of reaction in the gas 
phase, with the deposition of a nitric acid mist in tDe g~s film. 
New rtata are presented on vaporization of water, desorotion of 
ammonia trorn aqueous solution absorption of ammonia by water and 
acid, and absorption of sulfur dioxide by Dase in the wetted-wall 
tower. (Authors' abstract modified) 

Johnston, Harold s. and ~arvey J. Crosby 

KINET!CS OF THE •AST GftS PHASE REACTION BET~EEN OZONE AND NITRIC 
OXIDP. J. Chem. l)hys., n (4) :o89-o92, April 1954. 7 re~s. 

The rate of reaction between ozone and nitric oxide was measured 
optically at -43 and -75 deg. A diagram of the apparatus was 
provid0d. The sto1chiometrv of the reaction ~as established with 
reactant concentration and temperatures (-45 deq to roo~ 
ternpPrnture) hiqher:: than those used for rate studies. Under those 
conditions, the rate would have been ~oo fast to follow. The 
reaction was a very fast second-order process, and the reactants 
and products were simple molecules of well-known Kinetic 
prop~rties. The mechanism ~as bimolecular: NO plus 03 yields N02 
plus 02. In view al the low activation energy tor t~is reaction, 
it was co•pared to other siailar ~imolecular processes which have 
hiqher energies of activation. There appeared to be r.o svsternatic 
difterence in pre-e~ponential factor between the fast and-the slow 
reactions. 
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Shiels, D. o. 

T~E SOBP~ro~ Cr SuLPYUf 9IOXIrB, CARBON DIOXIDE, AND NITROUS OXIDE 
EY ACTTV;tT;::D CARRO~!. J. Phys. Cr.Pm., 3J:1Jtl6-1J'J7, 1<J2Y. g refs. 

The adsorption of carbon dioxide, Lltrous oxide, and sulfur dioxide 
by German activated gas-mas~ charcoal at 25 C was determined from 
o to 40 mm pressure tor the tirst two gases, and from 0 to 22 mm 
pressure for sulfur dioxide. The amounts adsorbed at any given 
pressure were in the ceder or the respective critical temperature. 
The adsorption process was reversible in the case of carbon dioxide, 
but hysteresis occurred with nitrous oxide and sultur dioxide. The 
adsorption ot N20 and C02 are represented by Patrick's equation and 
th~ir isother~s nearly coincide. 

Foster, E. Gordon and Farri~gton Daniels 

P?COVERY or NITROGEN OXIDES BY SILICA GEL. 
'-13 (4) : 9tlti-<J'J2, April 1YC>1. 1 O refs. 

Ind. Eng. Chem., 

Work was undertaken to develop an economical process for 
the recovery of the 1 to 1.Ci3 nitric oxioe produced by a 
thermal process for: the fixation of atmospheric nitrogen 
which was developed at the University of Wisconsin. Basic 
data ~re presented tor the dehydration and adsorption steps 
ot a recovery process involving cooling ot the product gas 
tram the fixation furnace in a spray tower, eehydration of 
th~ gas in silica gel dryers, catalytic oxidation of the NO to 
N02, and N02 concentration by adsorption on and desorption 
tram silica gel. A methcd for correlation of the rate of NO 
adsocption on silica gel was o! great interest. The effects 
ot silica gel depth, tempecature, particle size, and g~s velocity 
on rates oi adsorption are described. Diffusion of the 
artsocbed ~o into the solid adsorbent may be the rate
controlling step. 

13576 

Holmes, J. M. and R. A. Beebe 

ADSORPTION STODIES ON A SERIES OF HEAT TREATED SHAWINIGAN 
ACETYLENE CARBON BLACKS. Can. J. Chem., 35(12) :1542-1554, 
1957. 30 refs. 

An experimental study has been made of the adsorption of 
nitro9en1 _§._l!J__fur dioxide, carbon dioxide, and ammonia on 
Shawinigan acetylene carbon black and several derivatives of 
this material produced by heat treatment up to temperatures 
of 3000 deg. The effect of the heat treatment of the shawinigan 
carbon black on its adsorption of the polar and non-polar 
gases studied is compared with the behavior of other heat 
treated carbon blacks. The effect of the low oxygen content 
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of the Shawinigan black is considered. The isosteric heats of 
adsorption for ammonia on the most highly graphitized material 
(Shawinigan 3000) have been calculated. The results are in 
general agreement with previous calorimetric work. A special 
type of hysteresis for the system ammonia - Shawinigan black 
has been observed. This may be due to a reversible swelling 
of the graphitic material. 

1J633 

GehlP.n, Heinz 

ON REACTIONS AN~ PROPERTIES OF NITRIC OXID~ AND ITS COMPOUNDS. 
I. ON THE REACTION BETWEEN NITRIC OXIDE AND SODIUM HYDROSULFITE. 
(Ueber Reaktionen and Eigenschaften des Stickoxyds und seiner 
Verbindungen, I. Mitteil.: Uher die Einwirkung des Stickoxyds auf 
Natriumhydrosulfit.) Text in German. Chem. Ser., 64:1267-1276, 
1YJ 1. 20 refs. 

The method ot Jellinek f cr preparing pure sodium hydrosulfite 
has been improved. By this simple laboratory process, 98.5% pure 
Na2S204, free of chloride, can be obtained. Commercially 
available Na2S204 can be purified without elaborate filtering. 
The process is described in detail, including all wet chemical 
checks tor purity. One mole of Na2S204 in aqueous solution 
absorbs 4.Jl moles ot NO. The chemical reactions takinq place 
are: Na2S20U plus 6~0 plus 2NaOH yields Na2SOJ.N202 plus Na2S04 
plus 2N20 plus H20; and to a lesser degree, Na2S204 plus 6NO plus 
2NaOH yields 2Na2S03.N202 plus ~20 plus H20. 

, Jb 41) 

Reysig, V. L, s. A. Stadnik, and G. l'l. Shchegolev 

HIGH-TEMFEhaTURE FIXATION OF NITROGEN OXIDES. (K voprosu o 
vysokotemperaturnoy fiksa tsii okislov azota). Text in Russian. 
Khim. 1•ysokil<h Energiy, 1(6):587-591, 1967. 12 refs. 

Results ot numerical solution to a system of kinetic equations 
describing ~he change in state of dissociated air as a function 
of change in temperature and cooling rate are presented. These 
results are in good agreement with experiments. A method is 
given tor obtaining from calculatea data a law of cooling for 
NO-containing dissociated gases (especially air) which assures 
maximum hardeninq (irrevPrsible treezing of reacting gas 
composition) ot nitrogen oxides. The eftecti veness of usil'g the 
slot heat eY.changer in plasmochemical processes is demonstrated. 

Nesterenko, V. B. and B. Ye. Tverk:ovkin 

R~ACTION KIN~TICS FOR THE REVEPSIPLE SYSTEK N204 IN EQUILIBRIUM 
WITH 2NOi IN EQUILIBRIUM WITH 2NO PLUS 02 IN A FLOW. 
(Issledovaniye kinetiKi k:hi~ichesk:ikh reak:tsiy sisteIT.y N204 
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v ravnovesii s 2N02 v ravnovesii s 2NO plus 02 v potoke). Text in 
Russian. Vestsi Akad. Na11uk Eieli\rusk. SSfl, Ser. Fiz. Tekhn. 
Navuk, no. 2: L~-19, l'lbb. 6 refs. 

The reversible reactions N204 y1elds 2N02 yields 2NO plus 02 are 
assumed to take place in a ~ovin~gas with varyino moisture 
concentration and average tlow tPmperature and to significantly 
atfest flow ~ydrodynamics. ThP stationaiy system of differential 
eguations dascribing the reaction kinetics ot this system is then 
analyzed to yield rore reliable information reqarding the space
time chances in concentrations of the mixture components and 
average tiow temperature than is given hy classical approaches. 
The tallowing variables are plotted as functions of channel 
lenoth: av 0 raoe gas temperature (Tg), degree of dissociation 
(alp~a), partial pressure of mixture components, Tg and alpha 
for various residence times of the mixture in the channel, Tg and 
alpha tor various pressures in the channel, Tg and alpha for 
vari0us residence times in the case ot cooling, partial rressures 
ot components for various residence times in the case of cooling, 
To and alpha tor ditferent starting temperatures (from about 
430-770 K). The importance ot experimental reaction rate 
constants, determined under actual dyna~ic concitions, tor the 
studf ot reaction kinetics in flo~s is stressed. 

13748 

Stevenson, F. ,J. and R. J. Swaby 

NITPOSATION OF SOil ORGANIC MATTER: I. NATURE OF GASES EVOLVED 
DURING NITPCUS ACID TREATMZNT OF lIGNINS AND HUMIC SUBSTANCES. 
Soil Sci. Soc. Arn. Proc., p. 773-778, 1964. 15 refs. 

Manornetric and intrarect s•ujies of the gaseous products formed by 
reacting HN02 with humic and fulvic acids, lignins, lignin
building units, and polyphenols showed the presence of N2, N20, and 
C02. In addition, methyl nitrit 0 (CH3CNO) occurred in the gases, 
obtained tram lignins and certain phenolic derivatives. The 
CH3C,O originated through disrnutation ot phenolic ethers, the 
C02 tram decarboxylation ot aromatic acids and cleavage of ring 
structures. Aromatic-like substances interfere with the 
de+ermination ot free amino grours in soil organic matter by the 
Van Slyke nitrous acid method. (Author abstract) 

l36tJO 

Atroshchenko, V. I., v. M. Kaut 

KINETICS OF NITROGEN OXIDE ABSOPPTION BY CCNCENTPATED NITRIC 
ACID. (Kinet1ka pogloshcheniya okislov azota kontsentrirovannoy 
azotnoy Kislotoy). Text in 'iussian. Zh. Prikl. t<him., vol. 31: 
J':l2-3o0, l'l'>!:l. 11 refs. 

New experimental data regarding the kinetics of absorption of 
nitrogen oxides by concentrated nitric acid are presented. 
Dependencies between the absorption rate coefficient and basic 
physicochemical factors such as N02 and N20 concentration in the 
gas phase, cont~nt of nitrogen oxides in the gas, HN03 

574 NHROGEN OXIDES BIBLIOGRAPHY 



concentraticn in the acid, N204 content of the solution, and 
temperature are established. A depc~1ence between absorption 
rate coetficients and basic hydrodynamic !actors is demonstrated. 

1J6EU 

Nobe, Ken and L. L. ¥ikstrom 

CATALYTIC DECOMPOSITION OF NIT~OGEN DIOXLDr. Preprint, Am. Chem. 
Soc., Pittsburgh, Pa., Div. Water, Air Waste Chem., 208-273, 
1963. 11 refs. (Presented betore the Div. of Water and Waste 
Chem., Am. Chem. Soc., Los ~ngeles, March 31 - April 5, 19o3). 

Studies on the catal1t1c decomposition of N02 in V2 and in air 
were carried out with Cuo- and Ce02-alumina catalysts at 304 to 
520 C at gas soace velocities ranging from 1400 to 11,200/hr. 
With CuO-alumina catalysts and initial N02 concentrations of 
1lo0 ppm, 993 ot the N02 was dissociated to NJ, N2, ar.d 02. At 
higher tlow rates, the conver~ion varied linearly with the gram 
weight of the catalyst per flow rate ot the reactant in moles 
per sec, indicatinq that the rate of dissociation o~ both N02 
and total nitrogen oxides is zero order. At lower flow rates, 
the conversion aoproached a constant value. Specif LC rate 
constant values were determined tor ditferent temperatures, 
activation energy, and frequency factor of zero order reactions. 
At a given temperature, tlow rate, and initial concentration, 
the conversion of N02 to N2 and 02 in air was less than in N2. 
No distinct reaction order tits the data obtained for this 
reaction. Ce02 was more active than CuO between 480 and 520 C, 
but less active below 4~0 C. It is assumed that the catalysts 
selectively adsorbed ~02 on active sites which were on the order 
ot 10 to the 11th power/sq cm. 

136 8') 

Ganz, s. N. and L. I. Mamon 

KINETICS Of FILM A3SORPTION Of NITRCGEN(II) OXIDE BY fES04 
SOLUTIONS. (Kinetika plenochnoy absorbtsii okisi azota 
rastvorami !'eSOU). Text in Russiar.. Zh. Prik.l. Khi!l\., vol. 30: 
36'l-37Y, 1957. 5 refs. 

The kinetics of film absorption of NO by FeS04 soluti~ns was 
studiec .?XP-~tal Jy in crder to establish the natur<;> of the 
driving torces of the process as a function of change in sorbent 
concentratio~ and partial pressure of the absorbing component. 
It was found that at relatively low concentrations of ~o in the 
gas and a gas flow speed of 0.1-1 m/sec, the NO absorption 
coetticient increases as the 0.8 power of the gas speed. The 
to~al absorption coefficient may te taken equal to the partial 
coetticie!lt (Kg) along the gas film, since the resistance of 
the latter is the process-limiting factor. An empirical kinetic 
eguation expressing Kg as a f uPction of the gas Reynolds number 
is qiven in dimensionless torm and is suitable for designing 
industrial absorption equipment. 
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1 36 ll l:l 

Ganz, S. N. and M. A. Lokshin 

EFFECT OF BASIC PHYSICOCH~rICAL FACTORS ON RATE OF ABSORPTION OF 
NITROGEN OXIDES BY A SOLUTION OF CALCIUM HYDROXIDE IN 
MECHANICAL ABSORBERS WITH A LARGE NUMBER OF ROTATIONS. PART II. 
(Vliy~niye osnovnykh tizikokhimicheskikh faktorov na skorost• 
absorbtsii okislov azota rastvorom Ca(OH)2 v mekhanicheskikh 
absorberakh s bol'shim chislom oborotov. Soobshcheniya II) 
Text in Pussian. Zh. Prikl. Khim., 30 (10) '1525-1535, Oct. 
1 '357. 6 refs. 

New data on the ettect of basic physicochemical tactors on the 
rates nt NO. N02~ apd N203 absorption by Ca (OH)2 solution are 
presented. It is established that: absorption rate decreases at 
temperatures above 4~-50 C; an increase in concentration of 
nitrogen oxides under the hydrodynamic conditions studied leads 
to acceleration of the absorption process; in the absence of 
nitrite-nitrate salts, a change in Cao concentration has 
practically no effect on process rate; in all cases an increase 
in concentration oL nitrite-nitrate salts reduces the 
absorption rate, an increase in Cao concentration retarding the 
de~rease in absorotion rate in this case. ~t is established 
that absorption of N20J and N02 proceeds at practically the 
same rate under turbulent conditions. Preferential accumulation 
of nitrate salts in the solution indicates rapid oxidation of 
NO to N~2 taking place in the liquid phase and the occurrence of 
an inversion proce3s under the experimental conditions used. 

Serdyuk, L. S. and P. G. Tabachnikov 

THEPMODYNAMIC PPOPF~TIES OF NITRIC ox:oE AT 200-2000 r AND 1000 
BAR. ('l'errnodinamicheskiye svoystva okisi azota " inter:vale · 
temper;itur ;rno-2000 1' i do d'!vleniy 1000 oar). Text in Pussian. 
In z h . Fi z . Z h. , 1 J ( 1 ) : 11 4- 1 17, July 196 7. 4 refs. 

A previously derived equation ot state was used to calculate 
molar density. en~halov. and entropy tor: nitric oxide at each 
100-deg interval from 200 co 1000 K and each 200-deq interval 
from 1200 to 2000 K for 18 difter:ent pressures ranging from 
1-1000 bar. Three pages ot data are tabulatej. 

1J82J 

Pozin, ~- Ye., V. V. 'Znbov, L. Ya. Tereshchenko, E. Ya. 
Tarat, and Yu. L. Ponomai:Pv 

SOLUBILITY OF NITRIC OXIDE IN WATER SOLUTIONS OF CEFTAIN SALTS. 
(Pastvor:imost• okisi azota v vodnykh rastvorakh nekotorykh 
soley). "'ext in Russian. I7-v. Vysshikh Uchebn. zavedenii, 
Khim. i Khim. Tekhnol., fi (4) :60ll-fi16, 196J. 16 refs. 

Statistical methods were applied to new experimental data on 
the solubilit',' nf "" _:!,Jl_lti\~olutions of CuSOlJ, CuC12, MnS04, 
H3P04, CoS04, NiSOlJ, Cu2(NH3)nC12, Na2SOJ~ FeSOlJ, and FeC12. 
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~aximum ~o solubility under absorption conditions was exhibited 
by Na2SOj, FeS04, and FeC12 solutions and ammonia solutions 
of monovalent copper, the process of NO absorption being 
reversible in all cases except with sodium sulfate. Solutions 
of divalent iron salts and of sodium sulfate are seen ·as 
industrially important NO absorbers. Equilibrium of the NO - iron 
salt solution systems at salt concentrations up to 20-30i was 
studied tor the temperature range of 10-90 c. An approximation 
formula tor determining the equilibrium constant for salt 
concentrations greater than 0.7 g-mole/liter is presented. 
Nomograms fer determining the NO equilibrium pressure in FeC12 
and FeS04 solutions are plotted. 

Tseytlin, A. N. and K. Ye. Rornanenko 

ABSOFPTION OF NITROGE~ OXID~S SY SULFURIC ACID. (K voprosy ob 
absorbtsii okislov azota servoy kisloto}). Text in Russian. 
Izv. Vysshikh Uchebn. "avedenii, Khim. i Khim. Tekhnol., 
Y (1): 8'.:>-88, 1Yb6. 12 refs. 

The dependence ot absorption rate on composition of the liquid 
phase (sulfuric acid monohvdrate and N03 content), temperature, 
linear gas tlow race, and reflux density was studied. It is 
shown that as linear gas rate increases, the absorption 
coetticient increases to some limit, depending upon the 
composition ot the liquid phase, and reaches a rnaxiwurn near 
0.8-1.0 m/sec. Reflux density has negligible eftect on the 
absorption coefficient ct nitrogen oxides (with complete surface 
wetting). Absorption coefficient increases with sulfuric acid 
concentration only up to 87-883. Increasing the N03 content and 
temperature leads to a reduction in absorption coefficient which 
limits the nitrosylsulfuric acid content of tbe final solution. 
Data presented may be used in designing absorbers. Production 
ot high nitrosylsulfuric acid concentrations requires using 
sulfuric acid concentrations ot at least 80-82%. Sulfuric acid 
ot this concentration can be obtained by the tower process as 
well as by the contact process. 

1Jl:'7b 

P<?my, H. and w. Hene 

AusonPTION OF GASES BY ACTIVE CBARCOAL. (Ueber die Adsorption 
von r:af'en durch aktive Kchle). Text in German. Kolloid - z. 
(Germany), b1 (3): J13-J22, Dec. 1932. 1L refs. 

The adsorbability of d number of gases by a highly active charcoal 
was stndie~. j sireple relationship was found to exist between 
thQ adsorbabilities at l~ C and the vapor pressures o~ the 
liquefied 7ases at 1~ c. The dependence on pressure of 
adsorption at room temperature (1'.:> C) ct the gases B2. 02, N2, 
N20, COL, S02, apd CH3Cl was investigated as was the dependence 
on temperature ot the adsorption at atmospheric pressure ot the 
gases H2, co2, S02, N9J, and CH4. An emrirical formula was 
derived which jointly represents the adsorbabilities of the 
l~tter qases at those temperatures at which their vapor pressures 
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arP egual. ft •ew exploratory Pxperi~ents were carried out on the 
artsoq1tioi1 ot oas wix•:ures by charcoal. It was discovered that 
with any ot the several gas mixtures used, the total amount 
adsorbed was not related s1mrly to the sum ot adsoroabilities 
ot its individual components. However, this amount corresponded 
approximately tc the ~ean value ot the adsorbabilities ot the 
individu1l co~ponents ot thP mixture. 

1 J fj l:l y 

PYOTOLYSIS OF N02 IN TH~ PR~SENCE OF 502 AT 3660 A. Trans. 
Faraoay Soc:., f.2 (521): 21 '.:10-21 ::>7, "1ay 1966. 16 refs. 

Nitro1en diox11e was irradiated 1t 36b0 A in the presence of 
S02. Quantum yields were ~-a~ured as a function of S02 pressure, 
and the soec1fic rate constant for O plus S02 yields S03 was 
rteterminert. The ratio ot r~te constants for the proposed 
reactions: SOJ yields o plus S02 and SOJ M yields S03 plus M, 
was estimated to be O.U77 mole/l by the combination of the results 
at ouantum yields with those ot isotopic oxygen scrambling. 
A simple, bimolecular dark reaction was also observed. 

1 j'-J 'J4 

M1r:zoyeva, L. 11. 

'J'fl'OPl10DYN.~MIC Et)f!IlIJ'lPilJM CO~POSITION AND THERMODYNAMIC 
PAAAMET~RS OF NITROG2N-OXYGEN HIGH-TEMPERATURE R~ACTION 
PPODOCTS. (~ermod1namicheskiy ravnovesnyy sostav i 
terrnodinamicheskiye parametry prorluktov reaktsil 
azotno-kislorortnykh srnesey pri vysokikh temperaturakh). Text 
in ?11ssian. Izv. Akad. Nnuk Azer. 3Sll, Ser. Fiz. TPkh. i 
Mat. Nau\, no 6:70-75, 1'-Jb7. ~ refs. 

usin0 data from the literaturP, calculations of composition 
and thermorlvnamir parnmeters werP made tor nitrogen/oxyge~ 
ratios (')) 0t 1: 1 and 1: J at ?000-6000 K and 1-10 atm. :leaction 
is assu~ed to take place in a plasma column containing a mixture 
ot N2, ~2, N1, N, and O. M1x1murn ~o yield was found to occur 
at about J~UU K for all values of Q. The followina dependences 
are plotted: NJ mola~ traction vs tewperature at 1 atm for 
both values of n; NO molar traction vs temperature with Q of l 
at 1. 2 and 10 >tm; enthalpy ot gas vs ternperatur<' for Q of 1 
ar:d 1/:J .at 1. 2 .anr'. 10 atm; molecular 1<eight of air and gas vs 
tempPratuc<> toe (l o:!: 1 and 1/J at 1.2 and 10 atm. 

!lo?lovskiy, A. I. 

KINFTICS A~D MECHA~ISM OF NITRIC OXIDE DISSOCIATION. (Kinetika 
1 mekhanizm razlozheniyi! okisi azota). Text in Russian. Zh. 
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fiz. Khim •• 30(6):13!19-1355, 1956. 15 cefs. 

Dissociation of nitcic oxide is catalyzed in the presence of 
oxyqen in amounts commensurate with NO content. An equation 
desccibing the ceaction kinetics for: any oxygen content is 
pcesented, obsecved cegulacities being subject to the formation 
of ceaction chains. Initial reaction centers ~rise through 
equilibrium dissociation of oxygen at tpe reaction walls. Over 
a wide range of experimental conditions, the reaction proceeds 
with simultaneous chain and bimolecular: mechanisms. Observations 
indicate a constant rate for the bimolecular reaction. These 
finctinas contradict those of other Soviet authors requiring a 
retardation of NO dissociaticn by oxygen. This contradiction 
is seen as stemming from an erroneou5 assumption r 0 garding 
the ratio of reaction constants tor N plus 02 and N plus NO, 
there being no possible assuwetion regardins the rate
determining stage which will lead to the need for retardation 
of the chain reactioP by oxygen. A quantitative explanation 
ot explosion experiments with excess oxygen and a qualitative 
explanation with excess fuel are thus made possible. 

13897 

Rodionov, A. I., Yu. S. Mishchenko, A. P. Klimov, and E. A. 
Bogdanov 

ABSO~PTION OF NITROGEN OXIDES BY LIMESTONE SUSPENSION. 
(Absorbtsiya okislov azota suspenziyey izvestnyaka). Text 
in Russian. Tr. Mosk. '<him. Tekhnol. Inst., vol. 40: 74-77,. 
1963. 6 ;:-efs. 

Absorption of nitrogen oxides by a limestone suspension containing 
10-110 a/liter CaC03 was studied in a sieve-plate bubbling 
column.· The following was observed: an increase in degree 
ot oxidation of the gas tro~ 0.32 to 0.92 increases the degcee 
ot absorption from 42-45 to 62-65%; the aeyree of absocption 
increases with increased concentration of nitrogen oxides; the 
degree of absorption is independent of CaCOJ content, but the 
height of the toamy layer decreases, reducing the resistance 
of the plate; the degree of NO plus N02 absorption remains 
the same when the tempecature of the foamy layer is increased 
from 16 to 58 c. 

13900 

Harding, Jo~n Windsor 

KINETICS O? CATALYTIC D~COMPOSITION OF NITRIC OXIDE. Illinois 
Univ., Urbana. Ph.D. '!'hesis, Ann Arbor, l".ich., Univ. ~icrofilms, 

Inc., 1Yo9, 'J'>p. 2~ rets. 

This thesis presents the results, correlation, and interpretation 
ot an exp~~imental study of the rate of decomposition of nitcic 
uAitie on an aluminum 0xide catalyst. The constants of the 
correlations are interpreted in terms of Langmuir-Binshelwood 
mechanisms. Expeciments were con~ucted in a different fixed-
bed reactor. The reactor was operated at 644 to 807 C with 
space velocities ot 168 to 2280/hr at standard tempecatuce and 
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pressure. Input to the reactor was 10 to 15 mole % nitric . 
oxide diluted with nitroqen or helium. The 0.2 to 2.03 resulting 
conversion was measured with a photoelectric colorimeter. The 
rate ot decomposition ot nitric.oxide was correlated as a 
tunction ot nitric oxide concentration tor all results. The 
mechanism supported hy calculations is the reaction of two 
adjacently adsorbed nitric oxide molecules as the slow step 
with nitric oxide and nitrogen in equilibrium between gas and 
adsorbed phases. In this interpretation, nitric oxide is much 
more stronqly adsorbed than nitrogen. After prolonged heating 
at aoproximately 740 C, the activated catalyst loses activity, 
tollowinq which the interrelations of the activation energies 
aoparently change, although the form of the rate equation is 
unaltered. (Author summary moditied) 

1JC)lJ1 

Kuz•minykh, I. N., A. T. Rodionov, and Yu. s. Mishchenko 

ABSOFPTION OF NITRO~~N OXIDES FROM WASTE GASES IN A PILOT PLANT 
COLO"IN. (Absorbtsiya okislov azota iz khvostovykh nitroznykh 
gazov v poluzavodskoy barbotazhnoy kolonne) . Text in 9ussian. 
Tr. 'losk. Khiro. Tekhnol. Inst., vol. 33:43-47, 1961. 7 refs. 

Data are reported from pilot operation of a sieve-plate bubbling 
column de_si,.gned to. r.emo.v.e NO and N02 from waste gases down 
to the current sanitary norm of 0.1 vol 3 and using a 10% 
soda solution as the ahsorbac. Total nitrogen oxide content in 
the incoming gas was about 0.3%, the flow rate was 1.3 m/sec, 
and the reflux density was 4.3 cu m/sq ffi-hr. Foam height was 
about 35-40 mm wit~ the temperature maintained at 20-25 C. 
Maximum absorption (about 65-753) took: place at an acidity of 
0.5. The degree ot absorption did not change appreciably when 
gas tlow rate was increased to 2 m/sec, but the absorption 
coefficient increased tram about 200 to about 300 k:g/sg m - hr 
k:q/cu m. Both degree of absorption and absorption coefficie~t 
were independEnt of reflux rate under the above conditions. 

1.:l91 I) 

Mirev, D., c. Ilalarew, L. Bojadziev, and D. Larnbiev 

III. A3SORP~ION Of NITQOGEN OXIDES IN THE VIBRATING L~YER OF 
SODIUM CARBONAT! SOLrTIONS. (III. Absorption von Stick:stoffoxyden 
in d~r vibrierenden Schicht von Natriumkarbonatloesungen). Text 
in Germ"ln. Compt. Rend. Acad. Bulgare Sci., 14 (4) :345-348, 1961. 
3 re:f:s. 

The absorption ot nitrogen oxides in the vibrating layer of 
sodium carbonate solutions was studied under various conditions. 
Experiments were made with mixtures of gases containinq 0.55 to 
1.8~ of nitrogen oxides, with a degree of oxidation of. 
20 to 601. The effects of the degree of oxidation of NO to 
N02, of the oxyaen content of the gas mixture, of the rate of flow 
ot the gas strea~, ot the concentration of the absorbent, and 
of temperature on the etticiency ot separation, expressed as the 
ratio ot the absorbed nitrogen oxides over their initial 
concentration, were studied. The optimal conditions for 
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implementation of the process were established. The experimental 
findings are in agreement with the present views of the mechanism 
of oxidation of NO, according to which it proceeds vigorously on 
the gas-liquid inter phase. It is shown that with the -absorption 
in the vibrative layer the content ot nitrogen oxides in the 
exhaust gas is considerably lower than with the ordinary process 
ot absorption by barbotage. 

13922 

Rosenberg, R. B. and D. s. Hacker 

FORMATION OF NITROGEN OXIDES IN AERATED METHANE FLAMES. Preprint, 
Am. Chem. Soc., Washington, D. c., Div. Fuel Chem., 10 (3) :91-103, 
1%6. 5 rets. 

An investigation to determine the kinetics of the formation of 
nitrogen oxides produced in aerated methane flames is discussed. 
when a bunsen flame was used, NO formed in a narrow region near 
the outside edge of the flame and then diffused toward the 
center of the burner and into the secondary air stream where 
it was oxidized, forming N02. Very little N02 was found in the 
burning gas. Because the shape and position of the reaction 
zone from a bunsen flame made kinetic analysis difficult, the 
experimental work was changed to a flat flame. Nitrogen 
dioxide formed very close to the flame and then rapidly 
decomposed. Its conceatrations decreased to zero with fuel-rich 
and stoichiometric primary mixtures. However, some N02 was 
tound at all heights above t~e burner with tuel-lear. primary 
nixtures. Three observations were drawn from this stoichiometric 
tlarne: (1) N02 is the nitrogen ox1ae formed in the flame; (2) 
N02 de com poses to NO; and ( 3) NO is also formed by a not her 
mechanism in the combustion products above the flame. 

13Y30 

Mueller, ~rnst and Heinrich Barck 

ON THE DECOMPOSITION OF NITRIC OXIDE BY HEATING WITH METALS. 
(Uber die Zersetzung von Stickoxyd beim Erhitzen mit 
Metallen). Text in German. Z. Anorg. Allgem. Chem. vol. 129: 
30Y-3l0, July 1Y, 1923. 3 refs. 

The question of whether small pieces of heated wire of various 
~-ll_1:_als would be nseful in reducing nitric oxide was investigated. 
It was hopea that this process could then be used in the 
microar.alysis of organic compounds. Copper with zinc 
impurities reauced up to 883 NO at 400 c. Pure cu reduced only 
4~% NO. Details of the experiments and method of analysis 
are qiven. Feasons for the incomplete reduction and 
inconsistency in the results are probably due to nitride 
formation and the prodnction of N20. Silver does not reduce NO 
below 700 c. Iron reduces NO better tnan Cu. !lrass reduced 
nothing below bOO c and 293 ~t 700 c. Tin is ineffective below 
400 c, and above that, nitride is formed. Zinc does not reduce 
below 3~0 C, hut reduces NO slowly and completely at 600 c. 
Bismuth produces Be203 at 400 c, reducing 73.63 NO. Lead 
reduces 86.6% at 600 c. Magnesium, Ca, and Al became slowly 
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ettective at cOO c. Mn reduces 6e~ NO at 400 C. Other metals 
tested were er, terrochromiurn, lead superoxide, lead oxide, 
and vanadiu~ trioxide. All quantitative conditions and 
experimental results are giv~n. 

1JY4~ 

Foerster, F., T. Burchardt, and E. Fricke 

PRODUCTION OF CONCENTRAT~C NITRIC ACID FROM NITROUS GASES. PARTS 
A AN~ B. (Ueber die Gewinnung konzentrierter Salpetersaeure 
aus nitrosen Gasen). Text in German. z. Angew. Chem. (Weinheim), 
vol. 1: 11:!-111, May 11, 1920. PARTS C, D, AND E. Ibid., 
p. 12Y-H2, tlay 25, 1'320. 10 refs. 

A detailed description and discussion is presented of two series 
n~ experiments on thP ~ormat1on of nitric acid from ~itrous 
gases. In the rirst series, a mixture of gaseous nitrogen 
dioxide a~d oxygen was passed through a bell-type wash tower 
tilled with a nitric acid solution. In the second series, 
oxygen was passed through a mi~ture ot nitric acid and liquid 
nitrogen dioxide or else known amounts ot oxygen and that 
mixture were thbroughly shaken together. Conclusions are as 
follows: 1. The notion derived from ~revious experiments that the 
process of nitric acid formaticn !rom gaseous N02, 02, and water 
cannot proceed beyond the nitric acid solution with the lowest 
vapor pressu~e, is erroneous. 2. The rate ot this process in 
the range of concentrations of nitric acid at the lowest vapor 
pressure is so low that an enrichment of nitric acid beyond 
this range reguirPs a rather long reaction time. 3. For such 
an enrichment, thP smallest possible excess of oxygen and a 
low rate of flow of the mixture are preferable. 4. With 
sutti~iently long test durations and with progressively decreasing 
utilization ot the N02, even under the most favorable test 
conditions, nitric acid concentration rarely goes above 80%. 
~. 1he reason tor this is that when a steaming qas mixture is 
used, the conditions favoring a good utilization of N02, namely, 
a small oxygen excess and low rate of flow, are highly 
unfavorable ~or the thorough mixing of the reaction solution with 
oxygen which is also required. 6. However, one can easily 
attain even the highest nitric acid concentrations if one mixes 
less concentrated solutions of it with an appropriate amount of 
liquid N02 and shakes this mixture thoroughly with oxygen. 7. 
The process proceeds especially rapidly when the excess of 
liquid N02 is so great that, due to its limited solubility in 
nitric acid, the liquid mixture is heterogeneous and remains 
so during the reaction. 8. When nitrous gases act on water, 
trom the equilibrium 2N02 yields N204, th~ latter is dissolved 
in water and yields the primary reaction N204 plus H20 yields 
HN03 plus HN02. Y. The dissociation of the nitrous acid into 
nitric acid, nitric oxide, a~d water (3HN02 yields HN03 plus 2NO 
plus H20), a!'d the rapid oxidil.tion of the latter, effects the 
transformil.tion of the nitrous gases into nitric acid up to its 
highest concentrations. 
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13%8 

Bodenstein, M. 

RATE OF THE FEACTIOR BETWEEN NITRIC CXIDE ANL OXYG3N. (Die 
Geschwinctigkeit der Reaktion zwischen Stickoxyd und Sauerstoff). 
Text in German. Z. Elekrochem., 24 (13-14): 183'-201, July 1, 1918. 
26 n~fs. 

A very detailed description is presented or an extensive series of 
experiments on the reaction ot NO with 02 that were carried out to 
reboive a controversy between Lunge and Berl and Paschig. Both 
gases were mixed at very low pressures and th~ reaction was 
followed by observing the Fressure drop, with a correction being 
made for the formation ot N204. It took place strictly in 
accordance with the third-ordPr ~guation and its rate was found to 
decrease quite noticeably with increasing temperature in the 
interval between 0 and 90 C. Furthermore, this reaction was found 
to be independent ot additons of N02, water vapor, and S02. The 
oxidation of S02 at the temferature used (60 C) was not catalyzed 
by the nitrogen oxides. The results of experiments of Lunge and 
Berl, evaluatea in an analopous manner, ~ere in excellent agreement 
with those of the author, while those of Raschig were but 
moderately so at conversions of more than 50%. In the light of the 
present knowledge ot the solution process of the higher nitrogen 
oxides, Paschiq's hypothEsis regarding the role ot N203 in the 
process ot oxidation of NO to N02 is no longer tenable. 

140 ~5 

f(urin, N. P. and I. o. 3lokh 

CATALYTIC OXIDATION OF ~IT~!C OX!DE. PART I. (Kataliticheskoye 
okisleniye okisi azota. Soobshcheniye I). Text in Pussian. 
'Zh. Prikl. Khim., 11 (5) :734-149, 1<J3B. 10 refs. 

Experimental study at three materials is reported: silica gel, 
vanadium catalyst us2d in the contact method of nitric acin 
production, and chromium-zinc catalyst used in methanol 
synthesis. These catalysts were used to oxidiz2 NO to N02 
with a volumetric tlow rate ot 20U-60U per hour at 25-200 C. 
The incoming gas was dried over concentrated sulfuric acid and 
had the following composition (vol 3): NO, 3.0; 02, 7.8; 
atmospheric nitrogen, balance. Cataiytic action occurred in all 
cases, total degree of oxidation decreasing with increased flow 
rate. As the temperature increases above 200 c, reaction rate 
decreased (greatest decrease with silica gel). Silica gel was 
tound to be the hest catalyst for temperatures up to 100 C. 
In the 150-200 C range, silica gel and vanadium catalyst ~ere 
comparable, both being more active than the chromium-zinc 
catalyst. Fate equations are given. The apparent energies of 
activation tor these catalysts are 4700, 1860 and 340 cal/mole. 

140 5r, 

Nesterenko, v. B. and B. Ye. Tverkovkin 

PEAC~ION EQUATIONS FOP TY~ REVERSIBLE SYSTEM N204 YIELDS 2N02 
YIELnS 2NO PLUS 02 IN ~ F~OW. (Uravneniya kinetiki 
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kh1rr1cheskikh reaktsiy sistemy N204 yields 2N02 yields 2NO plus 
02 v potoke). Text in 'lussian. irestsi Akad. N'l.uk Belarusk. SSR: 
Ser. fiz. Tekhn. Na vuk, no. 1: J4-4J, 1966. 13 refs. 

A mathematical description o~ the reaction kinetics tor the 
reversible system involving nitrogen tetroxide, nitrogen 
dioxide, nitric oxide, and oxygen in a flow is presented. A 
mathematical model ot heat and mass transport in the presence 
ot cnemical reaction is described in general using the 
d1tterent1al equations ot m1ss, momentum, and energy 
conservation. Good aareement with experimental data from the 
literature is found. The Froposed method may be applied to the 
011estion of he'll flow in cases both with heating and with 
coolinq, and also to more complex chemical reaction schemes. 
The 0uestiop ot heat exchange within tne chemically reacting 
mixture is not treated. 

14146 

Mccaa, Dav1d J. and D1etmar !'. Pothe 

EMISSION SP!CTRA Of AT~OSPHERIC GASES EXCITED BY AN EL!CTRON 
BEAM. AIAA (Am. Inst. -~·~ron. Astronaut.) J., 7(8) :1648-1651, Aug. 
1Y6Y. 6 n~fs. 

The molecular gases NO, 02, H20, CO, and C02 were excited by 
Plectron beam techniques to study their interaction with the 
N2(plus) (1-) spectrum <'rom 2800 to 6600 A and at 10 to 100 
m:tcron pressures. The intensity of the nitrogen fluorescence 
spectrum exceeds that of any other system observed. Spectra 
oi N2, 02, co, and C02 are composed of molecular ion bands 
with some atomic lines rresent, WPlle the spectra of NO, H2, and 
H20 cons~st primarily of atomic lines. Atomic lines follow 
a linear intensity dependence with pressure. The molecular ion 
b3nds, with the exception ot N2(plus) exhibit quenching at 
higher pressures, the pressure at which quenching becomes 
significant varying amon1 gases. Relatively strona self
quenching was observed tor the f:trst negative system of 
02 (plus), tor the cornet t<01l system of CO (plus), and for the 
Fox, Duttendack, and Barker system of C02 (plus). Characteristic 
self-quenc~ing pressures tor these systems appear to be 50, 
20, and 150 mccrons Hg, respectively. Strong relative 
enhancement ot neutral co bands by secondary electrons w3s found 
at higher pressures. At gas pressures below 100 microns, the 
intensity ot the ~1 2 (plus) ( 1-) system is not severely affected 
by the presence of 02, H2, H20, or CO. (Author conclusions 
modi tied) 

1417'! 

Iyenqar, fl. D. and V. V. Subba Rao 

ELEC'l'RON SPIN RESONANCE OF NTTPOGEN JIOXIDE (N02) ADSO!lPED ON ZINC 
OY.TDE. J. Am. Chem. Soc., YO (12) :3267-3269, June 5, 1968. 10 
ret s. 

The electron spin resonance (esr) spectra of N02 adsorbed on zir.c 
ox18e was investigaten. Tests was made on high-purity zinc oxide 
samples with surface areas ot 3 square meters per gram. Before the 
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treatment with ultrahigh-purity N02, samples were outgassed for 
2 hours at 500 C U.000001 torr. The resulting esr spectra were 
reprinted and discussed. The outgassing procedure and 
thermodynamics were varied, and subsequent signal changes were 
analyzed. Chlorine treatment of the sample was sPen to produce 
a sharp signal at g equal 2.015, indicating that the same peak 
previously noted was not due to chemisorbed oxygen atoms, the 
previous notion. Investigations to this point suggest the 
presPnce of shallow levels on 7n0 which give rise to the signal 
atter the loss of an electron to the interacting gas at the 
surface. 

142 lY 

Oza, Trambak~al Mohanlal and Vasantrai TramnaKlal Oza 

THE ACTTON OF DINI~POGEN TETPOXIDE ON ~YPONITR!TES, NT~RITES AND 
OYIDES. THE INDUCED DECOMPOSITION OF HYPON11RITES. J. Am. Chem. 
Soc., 7tl(15):3564-J567, Aug. 1956. 15 refs. 

To elucidate the ettect of nitrogen dioxide on oxides, nitrates, 
and hyponitrites, all ot which are present in the thermal 
~ecomposition of hyponitrites, N204 and N02 were reacted with 
Ag2N202, SrN2C2-5H20, and SrN202; with AgN02, Ca (N02) 2-H20, and 
Ca(N02) 2-1/4H20; and with A<J20 a!'d Cao. Both solij and gaseous 
products of the reactions were quantitatively analyzed. Results 
show that (1) the nitrogen ot the hyponitrite molecule does not 
remain intact; (2) water exercises a protound influence on the 
reactivitv ot the nitri~es, hydrateu nitrite reacting even at 0 
deg and anhydrous silver nitrite reacting only at 120 deg; (3) 
nitrate is the primary product of the reaction of N204 or N02 
with Cao, but both nitrate and nitrite are produced by the 
reaction with Ag20; and (4) formation of nitrous oxide and 
nitrogen tram the action oi dinitrogen tetroxide on hyponitrites 
does not take place directly fro~ N204 but originates tram the 
hyponitrites. The thermal d 0 comrosition of the hyponitrites is 
shown to occur. in the sequence M2N202 yields M20 plus N20 and 
(2) 3M2N202 yields 2M20 plus 2MN02 plus 2N2. Lack of appearance 
of oxide in the products and appearance of nitrate can be 
ascribed to secondarv reactions of the oxide and nitrite forwed 
with N204 and N02. 

l42Y3 

Peatmiln, w. B., T. !3. Borne, and E. w. Schlag 

PBOTOIONI~AT!ON RBSONANCE SPECTRA. I. NITRIC OXIDE AND 9ENZENE. 
Chew. Phys. Letters (Amsterdam), 3 (7) :492-497, July lY&g. 21 
rets. 

A new method is described for the study of ionized molecules by 
direct observation of opt:L_cal resonance in photoionization. This 
method interpos~s an electron filter in the system so that a 
signal is detected in the measuring circuit only at the point 
where the optical monochromator sweeps through a resonance 
transition. Photoionization is carried out at the intersection 
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ot a well-tocused beam ot light and a high intensity molecular 
beam at ~ight anoles to the ohoton beam. Electrons are withdrawn 
perpendicular to both ot these beams. The energy of the 
photoionization resonance is directly rEad ott the setting of 
the optical monochromator. Ccntributions trom lower 
photoionization processes arE avoided. Photoionization 
resonance scans ot benzene show the presence of two peaks at 
1U.J85 and 10.411 eV, respectively. It is thought that these 
peaks 2re due to a new electronic lev•ol of C6H6 (plus) at 
10.JHS eV and that this level corresponas to the removal of a 
sigma electron trom the benzene molecule. Data obtained for 
NO~pl~s) us1nn this method were compared with data previously 
ottained by other methods. The average ionization potential 
ot five experimental r~ns was in exact agreement w1· the 
spectroscopic value ot other investigations. 

14313 

Lederer, ":. L. 

VE~IVYI~G ADSORPTION FORMULAS PY ~EANS Of ADSORPTION MEASUREMENTS 
WITH ACTIVA~ED CHARCOAL. (Pruef ung von Adsorptionsformeln an 
Hc;nd von Adsorptionsmessungen bei einer hochaktiven Kahle). 
Text in German. Kolloid-Z. (Stuttgart), 61 (J) :323-J2tl, 1932. 
1') refs. 

Data reported by Remy on the adsorption ot gases and vapors on 
activated charcoal were used tc verify isothermal and isobaric 
adsorption laws. In the isotherwal casE, no decision can be made 
between a logarithmic law and the tormula of Langmuir. In the 
isobaric case, a logarithmic law seems to fit the results best. 
The isosteric curve of Trouton and Poole and the relationship of 
Gurwitsch tit the data only moderately well. The relationship 
between the vanor pressure and the adsorbed volume of various 
gases indicates that equal amounts ot ditferent gases are 
adsorbed, referred to corresponding states. Gas mixtures are 
adsorbed proportionally, provided the concentrations are modified 
by the intluence ot the mean molecular velocities and the shape 
ot the molecules. The adsorption data for the following gases 
were used: C02, N20, HCl, H:ZS, NP.J, Cl2, CH3Cl, S02, CH4, and 
COC12. 

14J1 I 

Warneck, Deter 

PHOTODETACI1~FNT OF 'W2 (-). Chem. Phys. Letters (Amsterdam), 
J Cl) : ':d 2 - ~ 3 3 , J u 1 y 1 % Y • 1 O re f s . 

The photodetachrnent of electrons from N02(-) ions by light in the 
violet £Or_l:_:h_on ot the visible spectrum was observed. Negative 
ions were extracted frorn a discharge source, accelerated to a 
speed of about ~.uuo,ooo cm/sec, collimated, and mass separated 
in a YO degree, stigmaticallv tocusing magnetic analyzer. After 
passing the photodetachment chamber, ~he ions were trapped and 
discharged in a Faraday cup. Photoelectrons were withdrawn 
at right angles by a weak electric field and were detected with a 
venetian blind electron multiplier. The signal was processed by 
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a phase sensitive amplification and •as displayed on a strip 
chart recorder. The apparent photodetachment threshold is 
approximately 4740 A, which corresponds to an ene~gy of 2.74 eV. 
The derived threshold energv provides only a lower limit to 
the vertical detachment energy because a portion of the N02(-) 
ions are vibrationally excited. Subsequent td the formation 
of a negative ion in the discharge, the ion drifts to~ard 
the anode, picking up energy in the electric field and losing 
energy by collisions. This mechanism leads to ? auasi-Poltzmann 
vibrational energy distribution among the ions equivalent to 
an estimated temperature of several thousand degrees. The excess 
vibrational energy cannot be dispersed because the radiative 
lifetime of the involved states is about one hundred times 
greater than the transit time of the ions in the apparatus. A 
semi-logarithmic plot of nhotoionization cross sections versus 
energy of ground state molecules, as compared to that of 
vibrationally excited ones, often indicates the beginning 
photoionization by a break in the cross section curve. A break 
occurred dt 3.10 eV and was identified as the first ionization 
potential ot N02 (-), so that 3.10 eV is the electron affinity 
ot N02. These results provided the first direct determination 
ot the electron aftinity of N02. 

1 ll3b0 

Ganz, s. N. 

~INETICS OF ABSORPTION OF NITrtOGEN OXIDES 3Y SULFURIC ACID .IN 
POTAPY ABSO~PERS WITH A IARGF ~ur,PER OF REVOLUTIONS. (Kinetika 
absorbtsii okislcv azota sernoy kislotoy v rotatsionny~h 
a~sorberakh s bol'shi~ chislom oboro~ov). Text in Russian. 
Zh. Prilcl. Khim., 29 (7): 10 Hl-1021J, 1956. 5 refs. 

Absorption of nitrogen oxides with 76 and 92% sulfuric acid 
in a hiah-rpm horizontal absor~er was studied experimentally. 
The test absorbeL, designed to take advantage of bubbling, spray, 
and tilrn absorption, is described in detail. The effectiveness 
ot such absorbers tor use in sulfuric acid productior was 
demonstrated. Experimental data is used to determine rate 
coetticients tor nitrogen oxide absorption as functions of disk 
rotation rate, volumetric gas ~low rate, concentration of 
nitrogen oxides in the gas, sulfuric acid concentrati~n, and 
temperature. These coetticients ~ay be used for mechanical 
absorber design. It "'as established that with a highly 
turbulent regjme, thq absor9tion rate tor an equimolar mixture 
of NO and N02 exceeds th? rate tor N02 alone but to a lesser 
degree th~n under conditions ot film absorption. 

14 3 82 

Po:.:in, M. :s., B .. ~. Kopylev, and G. v. Bel'chenko 

ABsoaPTION OF NIT~OGER OXIDES WITH A SODA SOLUTION IN A FOAM 
APPARATUS FOR TH! PRODUCTION OF SCDIUK NITRATE. (Pogloshcheniye 
okislov azota sod0vym rastvorom v pennom apparate dlya 
proizvodstva nitrata natriya). Text in Russian. Tr. Leningr. 
Tekhnol. Inst. Imen. Lensoveta, vol. 36: 120-32, 1956. 12 refs. 
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A toam apparatus proved ettective tor tte alkaline absorption 
ot nitroaen oxides tor the purpose ot producing nitrates and 
decreasinq the loss ot nitroqen oxides in the production of 
1itric ac1d. The coefficient of efficiency of a single 
plattorm-cascade apparatus was decreased trom 30 to 163 on 
increasing the linear gas flow rate trom 0.5 to 3 m/sec in a 
cross· section of the foam apcaratus. The coefficient of 
ahsorption increases with in~rease in the linear flow rate of 
the qas, attaininq a value of 1860 kg/sg m-hr-kq/cu m, which 
was approximately 6-7 tirnes larger than the value of the 
absorption coeftic1ent for a packed column under laboratory 
conditions, and l0-25 times greater than for factory-type 
scrubbers. ~ith increase in the rate ot flow of the liquid, the 
etticiency ot a single plattcrm ot the a~paratus and the 
coetticient ot absorption increased insignificantly. Thus, 
increase in the rate ot tlow of the liquid by 3 times (from 
1 to 3 cu m/hr) at a gas flow rate ot 1 m/sec leads to an 
increase in etf1ciency ot 22-243. Increase in the concentration 
ot absorbent in solution from 5 to 203 Na2C03 at a linear gas 
tlow rate ot 1 m/sec leads to a decrease in efficiency from 
26 to 163. Correspondingly, the coefticient of absorption is 
also decreased. ri the initial concentration of nitrogen oxides 
in the qas is increased from 0.0~ to 1.4% at a linear gas flow 
rate ot 1 m/sec, t~e value of the efiiciency of a single platform 
ot the apparatus increased tram 8 to 25%. Choice of the number 
ot platior~s in the apparatus can be based on the data tor a 
single platiorm in accordance with the required degree of 
absorption ot nitrogen oxides. 

14384 

Ioshpa, I. Ye. 

KINETICS OF NITPOGCN DIOXIDE ABSORPTION BY A SULFUP-NITPCGEN 
MIXTURE. (Kinetika protsessa ab~orbtsii dvuokisi azota serno
azotr.oy smes• yu). Text in ~ussian. Dokl. Vses. "lauch. Konf. 
Rab. Katedr Tekhnol. Neorg. Veshchestv, Nauch. Uchrezhd. Proekt. 
Organ., 4th, Tashkent, 1'!64, p. 74-81. 

If a sulfur-nitrogen mixture is saturated with a gas containing 
32% N02 at 30 C, it is possible to obtain a solution containing 
14-1~3 N203 and 10-113 EN03. It was found experimentally that 
at JOC, the absorption rate coefficient can be raised from 
1.32 to J.7~ a/sq m-hr-mm Hg by irrigating the column packing 
with a solution ot the tallowing composition: 7.783 N203, 
0.3788% HNOJ, 87.24% H2SC4, and 4.573 H20. An experimental 
curve was plotted which allows determination of the height 
ot the packing and the mass-exchange surface area needed to 
achieve N02 removal to near equilibrium concentration. Curves 
are also given tor determining the required packing surface 
area tor saturation of a sulfur-nitrogen solution with N02 
to the appropriate concentration with respect to N203 and HN03. 
The coefficier.t ot absorption rate as a function ot packing 
height was plotted and can be used to ditterentially calculate 
the required packing surtace area under industrial conditions 
in series-connectea towers. A correction tactor is derived 
which relates the coeft1cient ot absorption rate for the 
ring-shaped test packing to that ot 25 times 2~ times 3 mm 
industrial packing. This was done by examining ~he ~inetics of 
absocption ot ammonia Ly wat?r on the same installation under the 
same hvdrodynam1c regim~. 
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1438!:> 

stezhenskiy, A. I., v. s. Luk•yanchikov, and v. B. ProtsenKo 

OXIDATION OF NITROGEN DUHJNG COMBUSTION 
OXYG~N MIXTURES. (OKisleniye azota pri 
kislorodnyKh smesey). Text in Russian. 
{UKr. Ed.), no. 1:7-Y, 1967. 2 refs. 

OF METHANE-NITROGEN
gorenii metano-azoto

Khim. Prom. Ulcr. 

A methane-nitrogen-oxygen mixture was burned at a rate of 50 
cu m/hr. Fnriched air with an oxygen content of 40 to 733 was 
proviaet:t in "'" excess of 1 • .:i to 2. 6. Inlet temperature ranged 
tram 300 to 600 c and maxiJT1um NO yield (1.823) was obtained 
with an oxygen content ot 703 and an air excess of 1.7 
(equivalent to equimolar nitrogen-oxygen ratio in combusti_on 
products). It is concluded that such a continuously operating 
arrangement for fixina atmospheric nitrogen has a number of 
advantages: constant NO concentration, ease of process control 
and possibility of automatic control, lo~ thermal cycling 
assures pralonged and reliable operation ot refractory materials 
made of ~go or 7r02. The combustion chamber used was described 
in an earlier article. 

141116 

Winter, E. R. S. 

THE DECOMPOSITION OF NITROUS OXIDE ON THE RARE-EARTH 
SESQUIOXIDES A"!D P!:'LATED OXIDES. J. Catalysis, 1~ (2) · 144-152, 
1%9. 14 rets. 

The decomposition ot N20, catalyzea by 1~ M203 oxides including 
11 of the rare earth-C crystal st_ruct11.fe, is represented with 
reasonabl.e accuLctcy a·t 10-20 cm by an equation where the 
desorption ot ·molecular oxygen is an important rate-determining 
step; this is also the rate-determining step in the isotopic 
exchange between 02 gas and the oxide surface by a dissociative 
process on the surface, which was recently measured for this 
series ot oxides. !I strong correlation exists between both 
Ao and E in the Arrhenius expression for the exchange reaction 
and the corresponding functions for N20 decompositicn. Since 
these tunctions vary in a regular manner with lattice parameter 
tor the exchange reaction, so too do Ao and E for the 
aecomposition ot N20. No correlation was tound tor such 
properties as the wagnetic moment of the M (III) ion which do not 
vary regularly with the !attic~ parameter. {Author abstract 
modi tied) 

14471 

Schischkov, D., M. Kojcharova, D. Iwanov, Z. Galunski, G. Dimov, 
K. Gruev, and D. Grueva 

A STUDY OF THE CONVERSION OF CARBON MONOXIDE AND THE 
SIMULTANEOUS RE~OVAL OF ~IT~IC OXIDE AND OXYGEN FROM THE 
SYNTHESIS GAS WITH LOW-TEMPERATUPF CATALYSTS. (Studie ueber die 
Konvertierung von Kohlenoxid und die gleichzeitige Entfernung 
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von Stickoxid und Siluerstnft aus Syn~hesegas mit Hilfe von 
Tie>ttemperaturkatalysatnren). 'I'ext in German. Allgem. Prakt. 
Chem. (Vienna), 20(3) :08-llJ, 1Yh'J. 8 rets. 

Low-temperature catalysts develope~ at the Chemical 
Technological Institute in Sofia, Bulgaria, were tested with 
respect to their activity in the conversion of carbon monoxide 
and hydrogenation ot nitric oxide and oxygen. The synthesis 
gases had an averace comoosition ot H8% H2, 3.5% N2 and Ar, 
~.43 co, ~-~~ methane, 0.63 C02, up to 5 mg/cu m H2S, up to 
0.5 ppm NO, and up to 1000 ppm 02. Catalytic activity was 
judged by the residual content oi CO, NO, and oxygen in the 
synthesis gas. The basic constituents of the catalysts are 
the oxides ot zinc, copper, and chromium. The specific surfaces 
ot the non-reduced catalysts were between 30 and 60 sg m/g. To 
protect the catalysts against sulfur compounds, they were coated 
with a layer of desulfurized zinc oxide. ~eduction of the 
catalysts took place at temceratures below 250 c with a gas 
mixture diluted with nitrogen. 'I'he results showed that the 
same carbon ITonoxide concentration was obtained with all 
catalysts. They further showed that the throughput velocity 
had a considerable influence on the residual CO content, but 
that this influence becomes ~eakec at higher temperatures. The 
catalysts have the capacity to reduce nitric oxide and oxygen, 
making it feasible to convert car~on monoxide and clean the 
synthesis gas in one step. 

14514 

Whitta!cec, Colin w., Frank o. I.undstrom, and Albert R. I~erz 

PREPARATION OF POTASSIUM NITPATE FRC~ SOLID POTASSIUM CHLORIDE 
AND NITROGEN °EROXIDE. Ind. Eng. Chem., 23(12):1410-1413, Dec. 
1931. 7 refs. 

By pctssing nitrogen dioxide gas through a tower packed with 
potassium c~l0r1de crystals containing 2.43 moisture, nearly 
complece conveLs1on of potassium chloride to potassium nitrate 
was accomplished within J hrs. Atter the tower was flushed 
with oxygen to remove nitrogen-containing gases, the remaining 
salt had, atter drying at 120 c, a nitrogen content corresponding 
to 92.23% pctassium nitrate. As indicated ty decided increases 
in temperature of. the tow~r wall at the reaction zone, the 
reaction is exothermic. The s~all amount of water necessary for 
th 0 reaction suggests that its function may be catalytic, perhaps 
by taking part in an intermediatP reaction. The most complete 
conversion is obtair.ed by continuing the nitrogen dioxide flow 
tor a time atter the reaction zone i~ passed. Nitrosyl 
chloride is produced simultaneously. 

14570 

Ivanov, V. N. 

KINETICS OF NITRIC OXIDE DISSOCIATION STUDIED 3Y ABSORPTION 
SPECTRCSCOPY. (Izucheniye kinet1ki raspada okisi azota 
metodoQ absorbtsionnoy spektros~opii). Text in Russian. Izv. 
A.J<:ad. Nauk SSSR, Ser. Fiz., 27(1):35-:J?, 1963. 5 refs. 
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Dissociation of NO at concentrations Q.f 0.32 to 1.94 timEs ten 
to t_h~_ 1~_th _power moles/cu Cl'l at 650 C was studied by 
absorption spectroscopy, the rate of dissociation being 
determined from the intensity ot the N02 line. In all cases, 
equilibrium was reached in about 10 hrs. Introduction of 0.53 
oxygen caused the dissociation rate to double, the resultant 
N02 being the actual catalyzing agent. Comparison is made with 
contradictory data found in the literature. 

1U60J 

Shelef, M. 

CATALYTIC REDUCTION OF NITRIC OXIDE. Franklin Inst. Research 
Labs., Philadelphia, Pa., Materials Science and Engineering Dept. 
and Public Health Service, Durham, N. c., National Air Pollution 
control ~dministration, Proc. First Natl. Symp. on Heterogeneous 
Catalysis tor Control of Air Pollution, Philadelphia, Pa., Nov. 
1968, p. 87-112. 24 refs. 

A method was sought tor the selective heterogeneous reduction 
ot nitric oxide in the presence of excess oxygen. The 
deconposition rate of NO on a series ot catalysts was studied 
in a conv8ntional tlow apparatus using NO as such or diluted 
with H<>. It was concluded that the decomposition reaction· is 
too slow tor practical application. The reduction of NO by co 
was studied in the same tlow system and used a mass-spectrometric 
technique. The hypothesis advanced is that the limiting stage 
ot the oxidation mechanism with tre participation of NO differs 
trom that with 02. With 02 as the oxidizing agent, the rate
l1miting catalyst-oxygen bond scission occurs during the 
reduction ot the catalyst. In the oxidation with the 
p~rticipation ot NO, the slow step may be the re-oxidation of 
an active site involvinq the accomodation ot the nitrogen atom. 
The tormation ot the N-N bond is postulated, which tor the 
formation ot N2 requires the presence ot a pair of NO molecules 
situated in close proximity. The requirement of the formation 
o~ the N-N bond ~.ay explain why the re-oxidation step of a 
surface site by NO could be a low probability event. The 
accepted view ot PO chemisorption is through the nitroqen end 
ot the molecule undergoing rl surface rearrangement tor the 
oxidation of a reduced surface site. The appearance of N20 is 
ohserved when passing NO on a reduced surtace in the absence 
ot CO, which supports the role ot the N20 as an intermediate 
in the overall process. This hypothesis, which assumes the 
inter~ction ot NO with the reduced surface as being the limiting 
process, explains the preferential participation of oxygen in 
th~ oxidation of co when ccmpetinq in this reaction with NO. It 
also explains the absence ot the correlation between the surface
oxygen bond strenJth and the catalytic activity sequence in the 
CO-NO reaction, which is !eL03, Cu20, Cr20J, NiO, Co304, ~no, V205 
in the order from most active to least active. This is out of the 
pattern observed in reactions where oxygen is the oxidizing 
agent. 

M. Basic Science and Technology 591 



Briner, ;:. , G. H. Lunge, and A. van der WiJk 

RESEAaCH o~ THE PEACTIONS BETWEEN N:TROGEN PEROXIDE PND SULFUR 
DIOXIDE. (Recherches sur les reactions entr~ le peroxyde 
j•azotP ei: l'i!TlhvdriiP sulfurPux). Text in French. Helv. 
Chim. Acta, vol. 11:112~-1144, 1u2u. 15 refs. 

L;iboratory techniques tor studying the reactions of nitrogen 
dioxide and s~ltur dioxide, both in the liquid and gas phase, 
are elaborated. In the liquid phase, unaer 100 atm pressure, 
the tallowing overall reaction occurs: 3/2 N204 plus 2S02 yields 
S2N209 plus NO. The compound S2N209 behaves like an anhydride 
ot nitrosyl sulturic ;icid in its reactions with water, alkali, 
and 502. It is stable at ordinary temperatures even in a vacuum. 
Heat decomposes it into the compounds S2N07 and N02; the reaction 
is slightly reversible. The reaction torming S2N209 fr0m liquid 
sultur dioxide and liquid dinitrogen tetroxide is very exothermic; 
its heat ot reaction has ~een evaluated at 112 cal/g-mole. 
In the gas phase, the reaction between dinitrogen tetroxide and 
S02 proceeds somewhat slowly at ordinary temperatures and 
pressures and more rapidly at elevated temperatures. Reaction 
products at HO de~ ~n~ above havP an average nitrogen content 
less than that of the compound S2N209. Curves representing the 
course ot this reaction reached a plateau long before it had 
been tormed. The reaction does not take place it the gases are 
pl,ced in contact at sutriciently low pressure. In the presence 
ot catalysts, the reacticn is very rapid but does not qo to 
completion even at low pressures. 

14624 

R<nlovs1'iy, A. I. 'lnd Ye. P. Padin 

HIGH-TE~PEPATURE CHILLING OF NITROGEN OXIDES. 
(Vysokotemperaturnaya za~alka okisi azota). rext in Russian. 
Dokl'ldy Akad. !I auk SSSR, 171 (2): J'J7-400, 1967. 9 refs. 

This therCTodynamic analysis of nitrogen oxidation, based on 
the literature. is directed toward an understanding of the 
ettccts ot •chilling' of the reaction products at high 
temperatures. Cooling rate as a tunction ot temperature is 
plotted over the range 1900-4200 K for an equimolar 
N2-02 rnixtµre at 1 atrn for an NO concentration ot 151. Nitrogen 
oxide losses during chillinq are tabulated for temperatures 
ranqing tram 2663 to 4000 Kat pressures of 0.77, 1, and 
10 atm, with an 02-N2 ratio of 1:1, 1:4, or 1:10, and chilling 
rates ranging from 20,000 to 100,000,000 deg/sec. 

1463':> 

Satiullin, N. Sh. and A. N. Tseytlin 

ABSO~PTION OF NI~ROGFN OXIDES BY S0LFURIC ACID. 
okislov azota sernoy kislotoy). Text in Russian. 
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Khim., vol. 36: 490-495, 1963. 15 refs. 

studies ffiade with gases containing 0.15-0.203 NO-N02 showed 
that the absorption ot nitroqen oxides increases with an 
increase in sulfuric acid concentration up to RS~, but that 
turther increase in concentration has no significant effect 
on absorption rate. Increasing the linear rate ot the gas 
above o.s m/sec and the retlux density above 6-7 cu m/sq m-hr 
has no noticeable ettect on the rate or completeness of 
absorption. As the N203 content of the sulturic acid increases 
(from o to U.43 HN03), the absorption rate of nitrogen oxides 
decreases by 8%. ~he absorption rate is significantly affected 
by the proc~ss temperature; relative absorption rates at 18, 
40, and 60 Care 1, 0.48 and O.JB, respectively. 

1463b 

Fogers, E. and B. H. Sage 

SOME STUDI!S O! THE OXIDES OF NITPOGEN. 
Monthly Res. ::iept., p. 23-2~, Jar .. 1952. 

ATI: 139"/88 

Otfice Naval Res., 
9 rets. 

An evaluation ot the specitic volume, thermal conductivity, 
and viscosity ot the liquid phase of nitrogen dioxide and its 
mixtures with nitric oxide show that these compounds are 
suitable oxidizing components tor binary liquid propellant 
systems. The compressibility of saturated nitrogen dioxide 
first increases, then decreases with a progressive rise in 
temperature. This anomaly is not present in the case of the 
liquid, where specitic volume is a function of pressure and 
temperature. Under usual operating conditions, the vapor 
pressure of nitrogen dioxide will remain below 100 psi. The 
relatively high treezing point of nitrogen dioxide is effectively 
lowered by solutions ot nitric oxide, which increase two-phase 
pressure. ~wenty wt% nitric oxide increases the bubble point 
pressure of nitrogen dioxide mixtures to 445 psi at 180 F. The 
vapor pressure of pure nitrogen dioxide at this temperature is 
about 196 psi. ~itric oxide is more nearly a perfect gas than 
nitrogen dioxide, deviating only about 5~ from the behavior 
of d pertect gas at pressures up to 2500 psi at 100 F. Its 
compressibility factor is a function ot pressure tor several 
tP.mperatures. Neither nitrogen dioxide nor nitric oxide 
undergoes signiticaut decomposition when stored in ste~l 
conta1nP.rs. 

15023 

Flynn, G. ~., M. A. Kovacs, c. K. Rhodes, and A. Javan 

VTBRAT10NAL AND ROTATIONAL STUDIES USING Q SWITCHING OF 
MOLECUL!lll GAS LASEFS. Appl. Phys. Letters, 8 (3) :63-65, Feb. 1, 
1466. 5 rets. 

V1~rational and rotational relaxations in the C02 and N20 laser 
systems were stud~e9 by_ Q-s)!_;l-_1;~_li_.i,ug tech_nigues. It is shown 
~hat durir.g the tiwe in which Q-switchiny takes place, 
thermalization of the rotational levels can te prevented. 
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Tbermalization in the presence of laser oscillation leads to 
a coupli~" between various rotational levels and, conseguently, 
a decrease in the number ot oscillating ~aser transitions. At 
low pressures, where thermalization ratEs are slow, the 
populations of var1nus rotational bands are entirely decoupled 
dur1Pq the (-switched pulse and various rotational transitions 
oscillate independently. At elevated rressures thermalization 
occucs even during O-switching tiwe. The presence ot a nonthermal 
population distribution within the rotational levels is an 
impcrtant conseauence or the lacK of therrnalization during the 
Q-switch period. This implies tte presence of sizeable 
population inversion within the levels during the a-switch period. 

1':l1 6 f, 

Mcruzz1, J. L., J. w. Ekin, Jr., and A. V. Phelps 

ELECTRON P?ODCC~ION BY ASSOCIATIVE DETACHME~T OF 0(-) IONS WITH 
NO, CO, AND H2. J. Chem. Phys., 48(7):3070-3076, April 1, 
1%tl. 2G r<ots. 

Flectron currents produced in as~ociative uetachment reactions 
involving O(-) ions were detected and measured in an electron 
dritt tube. Th<' reactions studied were those between 0 (-) and NO, 
O (-) an1 CO, 'ind o (-) and H2. ThP associative-detachment rate 
coPt+icients were obtained from analyses ot the electron current 
wave!orms. The results ~d1cate that the associative ~etachment 
proceeds hy a two-~ody p. cess. The observed rate coefticients 
are consistent with results obtained from studies of 0(-J 
destruction using ~ass spectro~etric techniques. Associative 
detarhment r'lte coe!ticients of 2.2, 6.5, and 7.5 times 10 to the 
minus 10th power cu cm/sec were measured at near-thermal ion 
energies for the 0(-) plus NO, 0(-) plus CO, and the 0(-) plus 
HL reactions, respectively. The average energy of the 0(-) ions 
ran0ed trom thermal up to U.1G eV. A search for a reaction 
between 02 (-) ar,d CO was unsuccessful, indicating that the rate 
coet'icient ot this reaction is less than 10 to the minus 14th 
power cu cum/sec. (Author abstract mod,+ied) 

1 'll % 

Moeller, G. anr! J. Da!'e Pigd2n 

OBSERVATIO~ OF LASER JCTION IN THE H-3RANCH OF C02 AND N20 
VIBFA'"'.'ION~L SPECTRA. Appl. Phys. Letters, 8 (3) ;G'J-70, Feb. 1, 
l'Jf:>o. 'l re:!:s. 

By using a diffraction grating as the retlecting element at one 
end ot a laser cavity, oscillations were obtained for 170 lines 
LU P and h nranches ur the following bands: OO(zero-th angular 
momentum state) 1-10 (zero-th ams) 0, anrl 00 (zero-t~ ams) 1-02 (zero
th ams) 0 vibrational bands ot C02; and the 00 (zero-th ams) 
1-lO(zero-th ams)O bands of N20. Laser action reached J values 
over 50 in some cases. Ot the total number of lines, 103 are 
in C02. As the grat.ing rotates to make. the laser cavity resonant 
at different wavelengths, the emission spectrum of each line is 
recorded. ~he laser admission is confined to narrow frequency 
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ranges near the center ot each peak and the apparent width of 
emission lines is caused ty lack of resolution in the grating 
mirror, but no attempt was made to utilize the full width of the 
grating to attain the maximum resolution. This can be 
accomplished by placinq the qrating at some distance from the 
active plasma. The emission spectra were obtained by existing 
only 2 m of the 6 w-long laser tube. It is assumed that the 
grating device can be applied to a study of other h~gh-grain 
infrared bands. 

Paulsoi:, .1. F. 

SOME N~GATIVE ION FEACTIONS IN SIV.PLE GASES. In: Symp. Ion
Molecule Reactions in the Gas Pha.se, Robert F. Gould (ed.), 
Washington, D. c., American Chemical Society, 1966, p. 28-43. 
20 rets. (Presented at the Am. Chem. Soc., 152nd Meeting, 
New York., N. Y., Sept. 12-13, 1966.) 

Charge transter and icn-atom interchange reactions of 9(-) with 
n;;u and ot O (-) with OL, N20, and N02 were stu1ied with a 
magnetic sector mass spectrometer. Competition between electron 
transfer and ion-atom interchanqe was observed in the production 
of 02(-) by rPactions ot 0(-) with 02, an endothermic reaction. 
The negative ion of the reacting molecules is formed in 82, 
NLO, anc N02, but not 1n DZO. Rate constants were estimated 
as a function of repeller potential. These studies are 
considered preliminary in the sense that the rate constants 
obtaina1 are averages ovar a wide range ot interaction en~rgies 
and may net apply to ions having well-defined kinetic energies. 
Definitive tests ot tr.e depei:dence of these rat~ constants upon 
kinetic en~rgy can only be carried out using ion beam techniques 
in which an~ular distributions of the products are measured. 
(Author abstract moditiea) 

~ie!>cher, F. 

ANALYSIS OF THE SPECTHUN OF THE NITRIC OXIDE MOLECULE. (Easel 
Univ. (Switzerland), Dept. of Physics, Grant AF-~OAR-65-74, 
A"CRL-b'l-026~, 9p., April l~, lY69. 17 refs. 

DDC: Al) b89 3'18 

The vacuu~-ultraviolet absorption spectrum of four different 
isotopes of nitric oxide gas was phctographed with the most 
powerful existing spPctrographs. The infrared and the visible 
emission spectrum emanatii:g from a discharge through rapidly 
streaming NO also was recorded with very large instruments. 
In the vacuum-ultraviolet, it was photographed with a l meter 
grating. Comprehensive rotational analyses of the many band 
structures obs~rved on the plates were carried out. The result 
of the investigation is the knowledge ot the excited states of 
the ~O molecule exceeding the present knowledge for any other 
molecule as fa~ as completeness and theoretical understanding 
is concerned. Several novel teatu.ces in band structures could 
be studied, particularly electronic interactions and extreme 
Rydberg state uncoupling. Imrortant molecular constants could 
be derived with hiqh accuracy. {Author abstract modified) 
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1':>221 

Niles, 't>' 3. 

AIR-LIKE D~SCHAPGES WIT~ C02, NO, N02, AND N20 AS IMPURITIES. 
Ballistic Research Labs., Aberd2en Proving Ground, ~d., BRL-R-1437, 
7Jp., June 1969. 14 refs. 

AD Fi'J0816 

Computer solutions to 24 times-rate-ot-chang£ equations were 
obtained tor air-likP discharges attainacle in a laboratory 
designed ror che s~udy ot reactions ot ior.ospheric importance. 
The manner in which the solutions are affected by initial number 
densities ot C02, ro, N02, and N20, corresponding to the 
impurity levels of o, 0.1, 10, and 1000 ppm, is presented. 
Solution of the time-rate-ot-c:1ange equations demonstrate_d the 
importance ot knowing the initial concentrations of minor 
co~stituents. The initial N20 densities did not affect the 
solutions. The initial C02 densities are not very important to 
the solutions. The COJ (-) solutions are influenced by the 
ozone density, which is affectea bv the N02 density. The 
initial N02 density qreatly attect~ the reactions forming the 
ne1ative ior.s. The initial NO density greatly affects the 
obsPrvable positive ion densities. While the solutions were 
obtained tor thP laboratory facility, similar effects on the 
charged parti~les in the upper atmosphere can be expected for 
various densities of NO and N02. Hence, measurements of the 
NO and N02 dens1ties sho11ld acccmpany charged particle 
measurements in the uppPr atmosphere. 

1':>243 

Meijer, 'l .• J. 

THE PHILIPS-STIRLING ENGINE. 
Text in German. Motortech. z. 
1%8. 14 rets. 

(Der Philifs-Stirlingrrotor). 
(Stuttgart), 29 (7): 284-298, July 

The development of the Philips-Stirling engine is described and its 
advantages are enumerated. The engine is based on the principle of 
moving gas back and torth between a hot chamber and a cold chamber 
by a displacement piston. Development ot the stirlinq principle 
began 1n 19J8 in the Philips research laboratories with the 
construction. ot small hot-air engines. Through the invention of 
the double acting engine, the path to larger Stirling engines was 
opened. Development ot the rhombic gear in 1953 permitted 
operation with a pr£ssureless cranKcase. Hydrogen and helium 
replaced air. Th£ enr,ine etficiency could be raised to 38%, the 
specific power to 110 hp reterreo to the piston displacement 
volume. 3°tter qaskets improved the longevity of the engine. The 
problems of thermal tension and heat transfer have been solved. 
Laboratory models ot 10, 40, and YO hp per cylinder have been built 
and tested while experiments on a model with 400 hp per cylinder 
are under way. A Stirling engine performs as well as or even 
better than a diesel enaine. It the Stirling engine is driven with 
a fossil fuel, the exhaust gases are quite clean. They contain no 
CO or hydrocarhons owin~ to a steady combustion in a chamber fenced 
in by hot walls. Concentrations of NO and N02 are low. A table 
comparing th~ exhaust 1as composition ot the Stirling enaine with 
a gas turbine indicates this gu1te clearly. The reason ior the 
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reduction in emissions js not fully understood since tlame 
temperatures in the burner are very high. To study the 
relationship between thE temperature of the preheated air and 
the NOX content, an electrically driven air preheater was 
installed in a 90 hp one-cylinrt~r engine. It was found that the 
NOx Gontent decreases with decreasing temperature of the 
preheated air. If part of the exhaust gas is returned to the 
combustion air, the NO car.tent can be further reduced. 

1 '>253 

Young, R. A., G. Black, and T. G. Slanger 

VACUUM-gLTRAVTOLFT PHOTOLYSIS OF N20. III. 
0(51). J. Chem. Phys., '>0(1):J09-J11, Jan. 
(Also: Stanford Research Inst., r.enlo Park, 
Da-31-124-ARO-D-434 and DA-31-124-ARO-D-446 
!'epts. '>134.11-P and 609J.11-C, 1969.) 

AlJ 6f!6<J36 

REACTION RATES OF 
1, 1969. 13 refs. 
Calit., contracts 
and Grant 544, 

Photolyses of N20 at 1410 A (Xe resonance lamp) and C02 at 1048 + 
1067 A (arq!2!\ __ i;:~__?_q_n_a_J)._t;e ___ lalllp) were used as sources of 0 (S 1) 
atoms. Quenchino rate coefficients tor this species relative 
to those for N20-or C02 were determined for a· wide variety of 
gases (l'IO, C2N2, 02, CO, 1'2, CH4, N2, Ar, l'e, ethylene, and 
acetylene) • 

1 '>268 

Kovacs, M. A., G.· w. Flynn, and A. Javan 

Q SWITCHI•G OF MOL!CULAR LASER TRANSITIONS. Appl. Phys. Letters, 
8(:l) :62-63, Feb. 1, 191;6. 3 H'ts. 

Q-switching techniques were apFlied to an investigation of C02 
and N20 molecular laser transitions. A Brewster-angle discharge 
was usea, and the Q-switchod laser Wbs operated either with de 
exc1tat.1on ot the discharge by means of internal electrodes or 
with rt excitation by means ot external electrodes. The 
optimum Q-switching performance was achieved in an N2-C02-HE 
mixture. It was oht~ined at the highest mirror rotation speeds. 
At low speeds multipulsing occurred. The relaxation time for C02 
laser levels is less than 2 msec. The energy storage time in 
each Q-switched pulse is determined by lifetimes of the C02 
levels and is not less than 0.3 msec. The width of the pulses 
is less than the response time ot the detector and is 20 nsec 
or less. Accordingly, the power in each Q-switch pulse of 1 mJ 
energy is about 50 kW. 

Young, R. A., G. !llack, and T. G. Slanger 

VACUqM-ULT!AVIOLBT PHOTOL!SIS OF N20. II. DEACTIVATION OF 
N2(A 3 (SIGMt. SUR U) +) ,,ND N2 (B 3 (PI SUB G)). J~ Chem. Phys., 
~0(1) :JOJ-3(;fl, Jan. 1, 191:9. 27 refs. (Also: Stanford 
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Pesearch Ir.st., Menlo Pack, Calit., Contracts DA-31-124-ARO-D-434 
and 9A-l1-124-APO-D-44b and Grant GA-~44, Repts. 5134.10-P and 
60YJ.10-C, 1969.) 

AD: 6H7Ub4 

Ou<>r.china ot ~'2 (A 3 (siqma sub u) +), produced during 
pho~odissociation of N20 by 1470 A radiation, was studied using 
~ne rJ qamma-band emission cts a monitor. The relative quenching 
etticiencies of a variety of gases are given. At 1236 A, the 
state ot N2(R 3(pi sub g)) was produced duriny photolysis of 
t20 and the variation ot the intensity ot N2 first positive 
emission with N20 pressure was used to evaluate the quenching 
ra+e at N2(B J(pi sub g)) by N20. The value obtained was 1.6 
times 10 to the rnir.us 10th cc/molecule/sec. Quenching 
ettici<encies tor other qases (NA3, NO, C2N2, 02, CO, C02, H2, 
CH4, N2, Ar, He, ethyl2~0 , ~nd acetylene) were determined 
relative to R20 and are aiven. (Acthor abstract moditied) 

1 '-d 'JJ 

ScholtPn, J. J. F. and J. A. Konvalinka 

D~~c~Io~ OF ~IT?OUS OXIDE WITH CCPP~F SUFFACES. APPLICATION 
TO TE~ DE~~~MTNATIC~ OF FPE~-coPPER SURFAC~ AREAS. Trans. 
Faraday Soc., vol. 6~ :>art 9(561) :2465-2473, Sept. 196Q. 14 refs. 

Oyyopn ~dsorption via nitrous oxide decomposition on various 
copper powdpr sa~ples ana three copper-on-MgO catalysts was 
inves+iqated rrom U co 140 c at 20 cm Hg. As with germanium, 
the cc>action ot nitrous oxide with copper surtaces has an 
activation energy that increases ~itb coverage. Plots of 
oxyoen chemisorption via nitrous oxiae deco~positior. at various 
+e~peratures as a tunction ot contact time show that adsorption 
incr0ds~s with tPmperarure, indicating that thPre is no 
adsorntion equilibrium. Because ot the activated nature of the 
~2n d~composition-adsorption orocess, swall increases in 
temperature ot the samples caused by the heat or reaction can 
r~sult in higher coveraqPs. The magnitude of such small 
t 0 mp 0 rature rises will d 0 pend on the surtace area per a and on 
the ~eat dissipation durina mPasurements; this accounts for the 
poor reproducibility ot the coverages round at 0, 20, and 50 c. 
MPas11rem<>nts ot tre<0-copper surtnce areas of catalysts arour.d 
YO to 100 C show netter reoroducibility. There is a full surface 
cov 0 raae in this ranaP, so that a relatively high kinetic 
barrier has +o be overcome before bulk oxidation sets in. The 
lower reactivity in hoth surface and bulk reactions of nitrous 
oxide as coTpared ~it~ that of oxvge~ is aiscussed. It is 
presumed to be related to the difterence in electronic structuce 
ot thP two molecules. ThP linear nitrous oxide molecule has the 
lower reactivity, since it is aprarcntly stabilized by resonance. 
Oxyq0n is more reactiv~ "lw1na to its pseudo-radical character 
ce11s 0 '1 bv the ">Cesence o! two unpair<::d electrons. 

1 'o4 'JS 

~troshch2nl<o, V. I., G. K. Goncharenko, and s. G. Sedasheva 

KlNfTTCS OP AR30RPTICN OF NITROGFN DIUXIDE BY SOLID CALCIUft 
OYTDS. (Kinetika vbirannya avookisu azotu tverdim okisom 
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kal'tsiyu). Text in Ukrainian. Khim. Prom. Inform. Nauk Tekh. 
Zh., no. 1:27-2'!, Jan.-l':arch, 1'l6'i. ref. 

Fxperimental study of the absorption kinetics for 103 nitrogen 
dioxide over solid calcium oxide was made at 50-300 C. The 
absorption rate constant at these temperatures ranged from 0.0572 
to 0.572, while the corresponding degree of ansorption increased 
trorn 7.J to 46.5%. These values were determined at 7-93 
saturation ct the absorbent, which occurred in 0.191-0.107 sec. 
Reducing N02 concentration to 5% resulted in a 10-203 reduction 
in the degree ot absorption. This reaction is recommended for 
production ot calcium nitrate fertilizer. 

Dodonova, N. Ya. and v. v. Sobolev 

J~Fk~FfD !~ISSION OF NITRIC OXIDE IN ELECTRICAL DISCHA~GE. 
vestr.. Leninqr. Univ., Ser. "iz. i Khim., 2 (10): 3-5, 1956. 
4 refs. Translated from "ussian. Dept ot the Ar:rny, Fort 
Detrick, Fc-ederick, !1<1., 4p., ~uq. 1956. 

CFSTI, DOC: TIJ 6H25fd 

The emission of nitric oxide in an electrical discharge at 
pressures ot 10-200 mm Hg was studied. Nitric oxide was 
pcoduced by a solution of !N02 + KI reacting with dilute 
sulturic acid and was dried with phosphorus pentoxide and 
sulturic acir. The emissioa spectrum obtained from the discharge 
had maxima at J, LI. 4, and 4.8 microns. Corr.rarison of the NO 
emission spectrum with the absorption spectra of NO showed that 
the bands which w0 re detected do not belong to NO, but to oxides 
ot nitrogen termed in the discharge by aecomposition of NO and 
PY chemical reactions. The only exception may be the J 
micron hand which could belong to NO. It was concluded that the 
addition o~ nitrogen to the nitric oxide in the discharge does 
not ~ftec:t tl1e emiss:;_on intensity of the 4. CJ micron b3.nj, This 
doeF not agree with previous views. 

Navalles, Henri, Gerard Dorthe, and l"ichel Destriau 

REACTI0N OF OXYGFH WITH NITPOUS OXICE. (La reaction de l'oxygene 
avec l'oxyde azotcaux). Text in French. Bull. Soc. Chim. France, 
no. Y:JV':'fl, 1'!6'!. 4 refs. 

A study ot the chemiluminescence that occurs when nitrous oxide 
and ~ydrogen react at temperatures and pressures of 726 c and 
JOO mm qg and 820 C and 600 mm Hg, refutes the hypothesis that 
in t~e tallowing se1uPnce of reactions, the last two are ot little 
signiticance: N20 + N2C yieldF N2 + O + N~O; o + H2 yields 
OH + H; 0 + N~O yields 2 NO: and 0 + NO yields N02 yields f02 + 
hv. It is concluded that it would be difficult to account for 
the luminous emission it t~e l~st reaction does not take place. 
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Pollidoy, ~ichael an1 Bryan °euben 

TH~ pvAc~ION OF EYDPO~fN WITR NITROUS OXIDE. (La reaction de 
l 'hycroaen,o avec l' cxyde azoteux). Text in French. Bull. Soc. 
eta~. fr'i!lCE, r,o. Y:30H7, 1':!69. 6 rets. 

The mech'!~isrn of the reaction between hycrogen and nitrous ox~de 
was discussed. T~P activation energy of the reaction was 
approximately 62.'o kcal. This was in accoraance with the initial 
reaction, N~C y1el~s N2 + O tallowed by a series of 
intermolecular chain-breakinq reactions. The effect of adding 
nitric oxide to the system was also examined. ~esults were best 
explainea by the reaction of OH and E radicals, rather than 0 
radicals with ~itric oxide. This mechanis~ was in agreement with 
the known rate constant ot the reaction. Chernilumines~ene was 
not observed in the slow reaction and it a~reared that this was 
due to a relatively insignificant side reaction rather than a major 
ter~ination process. (Author abstract modified) 

1 ')9 11 

Ya!'1ate, Noboru 

PHOTOCPE~ICAI. STUDIES OF AIR POLLUTIOi~. II. STU9IES ON 
PHOTOCiiE~ICPl PRODUCTS OF AUTO EXHAUST. (Taiki osen no kokagaku 
kl"r,kyu (dai 2 ho) Jiiosha haiki gasu no koshosha seiseibutsu ni 
tsuite). TeYt in Llal)anese. Sisei Kagaku (J. Hyg. Chem.), 
l'l (U): 24t1-2':JL, 1':!6". 5 rPfS. 

~utoronile exhaust was irradiated with xenon or solar light under 
statir conditions, and the concentration changes of hydrocarbons, 
nitrogen oxides, formaldehyde, and irradiation products were 
analyzed. ~ydrocarbon concentrations were determined by 
hydrogen-tlame ionization gas chromatography; nitrogen oxides and 
tormal~ehyde concentrations, by colorimetry; and irradiation 
products, ny electron-cart~re gas chromatography. Irradiation 
decrPased the concentrations of hydrocarbons and nitrogen oxides 
but 1ncreas~d tormaldehyde concentrations. The irradiation 
products were ~ethyl nitrite, ethyl &itrite, methyl nitrate, ethyl 
nitr~te, n-propyl nitrate, isobutyl nitrate, biacetyl, and 
ceroxyacetyl nitr~te. These chotochemical reaction~ of auto 
exbaust presurably occur in the atmosptere. 
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GEOGRAPHIC LOCATION INDEX 
United States (States, Cities) 

Alabama 
13inningham 00005-J 

00534-J 03458-J 
07448-J 08327-J 

Arizona 
Tucson 03407-J 

California 00164-A 00288-13 
00319-B 00969-13 
07844-B 05342-G 
03441-J 02055-K 
03944-K 09281-!C 
00157-L 01955-L 
03007-L 03583-L 

Bay Arca 03554-K 
Los Angeles County 

05176-F 07519-K 
Fresno 03433-J 
Los Angeles 00107-B 

01413-B 02610-B 
03871-B 04792-13 
05157-B 05160-B 
06031-B 08376-13 
09785-B 15043-13 
04988-C 05575-C 
06043-C 00224-D 
04973-D 05572-D 
04962-E 01855-F 
03270-F 03978-F 
15042-F 03462-J 
04616-J 05110-J 
05112-J 05573-J 
05627-J 08301-J 
14180-J 11421-K 

San Francisco 03154-B 
08376-B 03104-J 

Colorado 01010-J 
Pikes Peak 10682-C 

Connecticut 11227-A 11225-C 
04770-J 14997-J 

New Britain 06966-J 
Florida 03404-J 

Cape Kennedy 07072-K 
Jacksonville 00220-B 

llai·iaii 
Oahu 03420-13 

Idaho 
Clarkston, Lewistone 

and l'/ashington 00054-B 
Iniliana 

Northwest 09737-B 
Indianapolis 02822-J 02823-J 

Kentuch-y 
Ashland 10504-C 
Louisville 03520-D 

Louisiana 
llew Orleans 00638-F 

Haryland 
Baltimore 00312-F 02835-J 

06960-J 
r lassadmsetts 

Boston 01673-13 02317-J 
Sumner TU!Ulel 01673-13 

~!ichi~an 
Detroit River 04996-J 

~linnesota 03409-J 09765-K 
Oak Park 01842-i1 

r lissouri 
' St. Louis 01890-B 

St. Louis-East St. Louis 
03027-J 01604-K 

ilew Jersey 01666-G 
:fow Yorl~ State 10015-B 

04834-J 05008-J 
05010-J 00897-K 
11421-K 

Nassau Cot.mty 05009-J 
Nassau -Cot.mty, Roosevelt Field 

01829-J 
Niagara County 04864-J 
lfostchester Cot.mtv 04833-J 
Buffalo 01673-B ' 
ifow York City 00673-B 

01369-F 09440-F 07712-J 
00169-K 03359-K 

New York-New Jersey 03454-J 
North Carolina 03438-A 

Guilford County 05481-J 
lvinston-Salem 03406-J 

Northeastern U. S. 05420-G 
Ohio 05598-11 
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Cleveland 07877-K 
Ironton 10504-C 
Ohio Research 11anagemcnt 

Program 02376-J: 
St. Bernard 03426-J 

Oregon 06977-J 
Panama 0142 7-J 
Pennsylvania 06734-K 052'.13-L 

0 8420-L 
Donora 03421-F 
Ducjuesne 02823-J 
Philadelphia 00679-B 

07550-K 
Pittsburgh 03012-.J 

Rhode Island 03468-J 
South Carolina 

01arleston 03506-J 
Tennessee 

01attanooga 02840-J 
:;ashviHe 0084 7-J 

Texas 03510-J 
El Paso 03505-J 

United States 02951-A 06781-B 
10018-C 01066-J 03353-K 

Utah 02312-B 
Virginia 

Lynd1burg 03513-J 
ll'ashington 03504-J 

Clark County 01949-J 
Washington, Clarkston & 
Lewiston, Idaho 00054-B 
~lount Ol~us 12632-C 

Washington, ll. C. 01871-11 
03434-J 03725-J 
06290-J 

\'lest Virginia 03514-J 
lluntington 10504-C 
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Foreign (Countries, Cities) 

Australia 08633-B 
New South \Vales Cities 

05500-J 
Port Kernbla 05145-B 

Austric. 
Vienna 02133-J 

British Columbia 
Chilliwack 00802-J 

05652-J 
Canada 

Alberta 01532-L 
Intenlational Peace 

Bridge 01673-B 
Ontario 01673-B 

Czechoslovakia 03218-D 
05003-E 08995-F 
02060-ll 07490-L 

England 07945-B 09752-ll 
06778-E 

London 01306-B 
04651-J 15005-J 

Europe 03122-B 03119-D 
14475-L 

France 02539-D 02541-E 
Paris 14531-E 06788-J 

13964-J 
Gennany 00411-A 00539-ll 

06781-B 07230-B 
08805-C 10206-G 
12042-G 06754-K 
07597-K 10553-K 
11421-K 07490~L 

10907-M 13407-H 
13968-N 

Berlin 14776-J 
!laniburg 11912-E 
North Rhine-Westphalia 

06967-B 
VDI (Verein Deutscher 

Ingenieurc - Association 
of Gennan Engineers) 
07093-E 

Greece 
Athens 09117-J 

Htmgary 08612-H 
Iran 

Teheran 09209-J 

Italy 03202-B 09430-C 
09234-D 08297-J 

Padua 15599-B 

Pescara 14785-J 
Japan 04212-A 06744-A 06112-ll 

07379-D 07401-D 03045-E 
06144-E 07549-E 11425-F 
13868-F 14553-F 15680-F 
15679-ll 06760-J 07166-J 
07371-J 09445-J 13366-K 
07197-L 

Osaka 14930-J 15610-J 
Sakai 14930-J 
Tok-yo 1517l~D 03214-F 

05562-J 06150-J 15161-J 
15173-J 15610-J 

Yokkaid1i City 07529-J 
Netherlands 11421-K 

Eindhoven 15418-E 
Rotterdanl 14534-J 

New Zealand 
Auckland 01864-J 03001-J 

Noiway 13952-B 
Poland 09137-K 06469-L 13894-11 
South Africa 02415-D 
South America 04052-A 
Spain 

Barcelona 07936-F 
Sweden 06280-B 
Switzerland 11457-B 

Basel 08812-F 
Zurid1 09018-J 

U. S. S. R. 02580-A 03205-A 
081Ci5-B 02439-D 03924-D 
06889-D 08135-D 08142-ll 
08179-ll 08156-E 08162-E 
08181-E 13718-E 08461-F 
11489-F 03363-J 08438-J 
08194-K 06885-L 07490-L 
14634-L 13528-H 13742-11 
13822-/.1 13823-1·1 13824-H 
13897-11 1390Hl 14055-11 
14380-11 14382-tl 14384-H 
14385-11 14570-!I 14624-'I 
14635-H 
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