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ABSTRACT

This study deals with the reactivity/volatility classification of some
118 organic chemicals (including isomers and one solvent mixture) specified by
the U.S. Environmental Protection Agency (EPA). The classification system has
been developed based on existing and available information. It was clear at
the outset that little or no experimental data were available for a signifi-~
cant fraction of these chemicals. In such cases we relied heavily'on our
ability to make valid predictions, based on sound physico-chemical principles.
As requested by EPA, a three-tiered individual, as well as composite, classif-
ication scheme of the reactivity and volatility of these 118 chemicals was
developed. It is recognized that the degree of photochemical involvement of
chemicals cannot be rigorously compartmentalized into discrete classes;
nevertheless, a practical classification system is considered useful from a
control strategy viewpoint. The three-tiered clagsification system was con-

ceived as follows:

Class I (26 chemicals): These chewmicals are sufficiently nonvolatile
or unreactive so that they may not participate

in photochemical smog formation.

Class II (17 chemicals): Chemicals that are borderline cases, or for
which available data are inadequate to draw

definitive conclusions.

Class III (7S chemicals): These chemicals are both reactive and volatile,
and can participate in processes of smog formation.

It {s found that smog chamber data for low reactivity organic chemicals may

not be directly applicable to ambient conditions. Because of extensive

shortcomings in existing information a number of recommendations were made

to bridge current information gaps.
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SECTION 1

INTRODUCTION

Current strategies to control photochemical air pollution rely on abating
the emission of volatile organic compounds (VOCs). Because VOCs differ signi-
ficantly in their ability to produce oxidants, a strategy based on the control
of those compounds which manifest themselves most strongly in smog formation,
rather than indiscriminate control, clearly constitutes a superior technical

approach.

Three major factors determine the ozone—~ or oxidant-forming ability of an

organic chemical:
® Ambient concentrations (or emissions)

® The ability of the organic chemical and its intermediate products to
remain in the gas phase (volatility)

® The ability of the organic chemical to oxidize in the atmosphere (typi-
cally, by reacting with OH or 03) and the efficiency of the oxidation
products to form ozone (reactivity).
This study deals with the reactivity/volatility classification of some
118 organic chemicals (including isomers and mixtures) specified by the
Environmental Protection Agency (EPA). These compounds include the 101 com-
pounds produced in largest volume in the U.S. as well as gseveral additional
compounds used by the paint and coatings industry. The classification system
has been developed based on existing and available information. It was clear
at the outset that little or no experimental data were available for a signi-
ficant fraction of these chemicals. In such cases we relied heavily on our
ability to make valid predictions, based on sound physico-chemical principles.
As requested by EPA, a three-tiered individual, as well as a composite, clas-
sification scheme of the reactivity and volatility of these chemicals was

developed. It is recognized that photochemical involvement of organic chemicals

1



cannot be rigorously compartmentalized into discrete classes. Nevertheless,
such a classification system is a useful, practical tool from a control
strategy viewpoint. For those cases where existing information does not
allow any definitive conclusions, a research protocol that bridges many of
the shortcomings of the current information needs to be developed. It is
noted that the regulatory objective is to classify chemicals as those that
either "contribute to smog” or those that "do not countribute to smog.” The
middle category is created as a practical necessity when the above assign-

ments are not possible for lack of reliable informationm.



SECTION 2
OBJECTIVES

The overall objectives of this study are the following:

e Develop a three-class reactivity scale for a list of 118 specified
organic chemicals

e Develop a three—-class volatility scale for a list of 118 specified
organic chemicals

o Develop an integrated three-class scale that takes into account both
reactivity and volatility considerations

These three-tiered scales are constituted as follows:

- Class I: Compounds that are unreactive or nonvolatile and do not
contribute to smog formation.

=~ Class II: Compounds that are borderline cases or for which insuffi-
clent information is available to draw definitive conclusions.

= Class III: Compounds that are reactive and volatile, and contribute
to smog formation.



SECTION 3
GENERAL TECHNICAL APPROACH
REACTIVITY CLASSIFICATION

Hydrocarbon reactivity has been defined in many objective and subjective
ways. The most commonly used objective criterla are maximum ozone formation,
rate of hydrocarbon depletion, NO (or NO;) oxidation rates, and analysis, and
concentrations of photochemical products. The most common subjective cri-
terion employs eye irritation as an index of oxidants in a simulated smog sys-
tem. It is now well recognized that photochemical air pollution is not lim-
ited to effects of ozone alone, but rather to a broad category of secondary
products (EPA, 1978; Altshuller, 1982). However, ozone 1ls a useful surrogate
for the effects of photochemical pollution, and a specific natiomal air qual-
ity standard (0.12 ppm 03 - hourly standard not to be exceeded more than once
in a year) currently exists. Keeping this in mind, we have given most atten-

tion to the following objective parameters --
= Maximum 04 yield
= Organic chemical (OC) depletion rate

= NO (or NO;) oxidation rate

Product analysis

It is recognized that the above objective parameters are not absolute but
are dependent on factors such as OC concentration, OC/NOx (ppmv/ppmv unless
otherwise specified) ratio, light intensity and temperature.

The above parameters were often directly available from smog chamber stu-
dies. A wide range of OC and NO, initial concentrations had been employed in
these studies. Typical initial OC/NOyx (ppmv/ppmv) ratios varied from 2 to 20,
but ratios of <1 and >100 were also encountered. Chemicals that could be
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shown to produce O3 concentrations in excess of 0.12 ppm with an initial OC
concentration of <4 ppm and any OC/NOy ratio have been called reactive (Class
III). OC depletion rates and NO oxidation rates were also typlcally reported
in most smog chamber studies. There were very few instances where the 0OC
depletion rates and NO oxidation rate contradicted the results of ozone forma-
tion. In most, but not all, cases the reasons for these discrepancies could

be explained.

Figure 1 shows the relationship between reactivity based on maximum ozone
formation and the rate of NO formation (Dimitriades et al., 1975). Simi-
larly, Figure 2 shows the correlation of maximum OC disappearance rate and the
maximum rate of NOj disappearance (Laity et al., 1973). Although linear rela-
tionships are not implied, it is apparent that high organic chemical reac-
tivity, high NO oxidation rate, and high 03 formation are all manifestations

of the processes that lead to smog formation.

Figures 3 and 4 further show the significance of the initial OC/NOy ratio
in ozone formation. The figures are derived from data presented by Altshuller
and Bufalini (1971) and Sickles et al. (1980). It is obvious that a chemical
can be erroneously considered nonreactive whea a wide range of OC/NOx ratios
are not considered. Since a great deal of smog chamber data has been obtained
under conditions of low initial OC/NOx ratios (2 to 10) and relatively short
irradiation times (3 to 7 hours), this aspect was especially kept in mind in
assigning reactivities. When irradiations at high OC/NOy ratios (>20) had
also been performed, such data were decisive even when low OC/NO, data showed

little or no reactivity.

Over the years, it has also become apparent that OC depletion is most
dependent on reaction with the hydroxyl radical (OH) (Altshuller and Bufalini,
1971; Niki et al., 1973; Darnall et al., 1976). Figure 5 shows this relation-
ship for a number of compounds whose disappearance rates have been measured in
smog chambers (Pitts et al., 1978). It is acknowledged that alkenes may react
with 03 and aldehydes may photolyze at significant rates. Nevertheless, reac-
tivity analysis is possible based on reaction with OH radicals in the absence
of smog chamber data. Although exceptions exist, irradiations with NOy of a

mixture of n-pentane, m-xylene and trans-2-butene (Winer et al., 1979) seem to

6
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suggest that O3 and PAN yields depend primarily on the OH radical reactivity.
This observation is further confirmed by Akimoto and Sakamaki (1983) for the
case of propylene-NO, system. Figure 6 shows results compiled by Farley
(1978) that further support this contention.

In summary, we have depended heavily on smog chamber irradiations for our
reactivity classifications. These data have been complemented with OH reac-
tivity to better understand those cases that are exceptions to general rules.
Instances where no smog chamber data were available are identified. In such
cases, we have used OH reactivity as the primary guiding criterion, although
reactions with 03, 0, NO3 as well as photolysis are considered when appropri-
ate. Exceptions are dealt with on a case-by-case basis. These few exceptions
deal specifically with free radical scavengers, such as phenol, aniline,
naphthalene (Gitchell, 1974; 1974a), as well as instances where smog chamber

systems may not simulate ambient conditions (e.3., perchloroethylene).

Although there are exceptions, our findings on reactivity can be broadly
stated as follows:
Class I: Organics where direct (smog chamber) data shows 03
formation significantly less than 0.12 ppm, and
the chemical has a measured or calculated depletion

rate that 1is less than ethane.

Class II: Direct evidence shows 03 formation near 0.12 ppm or

depletion rates are 1 to 5 times that of ethane.

Class III: Chemicals where direct evidence of 03 formation in
excess of 0.12 ppm (initial conditions of 0C <4 ppm
and any OC/NOyx ratic) is available, and/or measured
or calculated depletion rates are larger than 5 times
that of ethane, or chemicals for which no direct or

indirect evidence on reactivity exists.

The reasons that led to these divisions, and the specific excéptions,
will become clear during the Discussion of Results in Section 5. We note

here that for ethane and for species 2 to S times as reactive as ethane,

11



limited experimental evidence was available, but the results were not
unequivocal. Only for chemicals more than 5 times as reactive as ethane
did convincing evidence of reactivity emerge from available data. We
also point out that for low reactivity chemicals, the reaction rate con-

stants are often uncertain to within a factor of 2.

VOLATILITY CLASSIFICATION

The photochemical reactivity of ozone precursors in the atmosphere
depends in part on the gas—-phase distribution of reactive species. Vapor
phase organics may be removed from the atmosphere under ambient conditions by
water droplets or suspended particulate matter (aerosols). The effectiveness
of these sinks will determine the amount of chemical available for gas-phase

reactions.

Chemical species dissolved in dilute solutions partition between the
vapor phase and the condensed phase depending on their relative vapor pressure
and solubility. The ambient phase distribution can be quantified by Henry’s

law

P=HC

where P {s the partial pressure of the chemical in air, C is the solute con-
centration of the chemical dissolved in solvent, and H is Henry“s coanstant.
Henry”s constant is then a temperature~dependent measure of the phase distri-
bution for a chemical at the temperature of the partial pressure and solubil-
ity given. In the absence of measured values of H, the Henry“s constant can

be calculated from the saturated vapor pressure and solubility.

Phase distribution depends on the mass transfer rates of a substance
across the liquid- and gas-phase boundary layers. Liss and Slater (1974) have
suggested typical mass transfer coefficient values for Op and H20 transfer.
Based on these parameters, a chemical with high vapor pressure and/or low
solubility (H > 5 x 103 atm m3 mol-l) 18 95% controlled by liquid phase resis-
tance, while low vapor pressure and/or high solubility (H <1 x 10'-5 atm m3
mol-l) results in 952 resistance by the gas phase. Chemicals have been

12



classified as high, intermediate, or low volatility compounds on the basis of
their Henry”s constants (Smith et al., 1980, 1981). This approach is not
directly applicable to the partitioning of a chemical into solution that is
already in the zas phase because the gas/liquid equilibrium time is far

greater than reaction or removal rates in the atmosphere.

Experimental determinations in polluted atmospheres have been made by
Cautreels and Van Cauwenberghe (1976, 1978) and Broddin et al. (1980) of the
distribution of organic pollutants between airborne particulate matter and the
gas phase. Eichmann et al. (1979, 1980) also conducted similar measurements
for naturally occurring n-—alkanes in unpolluted marine air. The Van Cauwen-
berghe and Broddin studies found that lower molecular weight compounds with
high vapor pressures were predominantly present in the zas phase, although the
maximum molecular weight and minimum vapor pressure varied among chemical
classes. The vapor pressure limit, above which a class of chemicals parti-
tioned into the gas phase, ranged over several orders of magnitude. Chemicals
with vapor pressures above 10-6 atm consistently were found predcminantly in
the gas phase, and can therefore be classified as high volatility (Class III)
compounds. Although the overall results of Eichmann et al. are in substantial
disagreement with the Van Cauwenberghe and Broddin studies, there is agreement
that species with vapor pressures on_lO-'6 atm will be found esseantially in
the gas phase. Some gaseous chemicals are highly soluble in water and others
may be preferentially adsorbed by aerosols. The small amount of water content
under typical smog conditions (relative humidity <70%) and relatively low par-
ticulate abundances in the ambient atmospheres (Heicklen, 198l) are unlikely

to significantly remove the gaseous reservoir of such chemicals.

Heicklen (1981) has shown that the removal rate of atmospheric species is
related to the turnover rate of atmospheric particulate matter. In the
absence of reaction in water droplets or on aerosol surfaces, vapor pressures
less than 4 x 10“9 atm are required for complete removal by particulate
matter. Under typical environmental conditions, chemicals with vapor pres=

sures less than about 10-8 atm should result in nearly complete (>75%) remo-
val. These chemicals have been classified as low volatility (Class 1) com-—

pounds, and exhibit partitioning predominantly into the condensed phase. This

-8
cutoff of <10 ~ atm vapor pressure for nonvolatile species is inm good
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agreement with the results of Broddin et al. (1980). Unfortunately, it is in
disagreement with the results of Eichmann et al. (1979, 1980) who find even
Cyg alkanes (vapor pressure 7::10-11 atm) primarily in the gas phase. Their
results are shown in Figure 7, and clearly suggest that more than 95% Cg9-Cyg
alkanes exist in the vapor phase. Table 1 summarizes the results of Broddin
et al. (1980) where all chemicals with vapor pressures equal to or greater
than tetracosane (Cy4, V.P.=1.3 x 10.8 atm) are found exclusively in the aero-

sol phase.

We have chosen the 10.8 atm vapor pressure as the cutoff for Class I
(nonvolatiles) primarily because it conforms with the theoretical analysis of
Heicklen (1981) as well as the experimental results of Broddin et al. (1980).
Unlike the Eichmann et al. (1979, 1980) studies, the Broddin studies are per-
formed in typical urban atmospheres. Here the aerosol composition and density
may be such that high molecular weight species can be adsorbed onto available
surfaces. Eichmann”s studies were performed in remote marine atmospheres and
are not directly applicable to polluted air. From these studies it 1s evident
that volatility is hijhly dependent on the type of the aercsol mix available

for condensation and adsorptiomn.

Vapor pressures between 10-8 and 10‘6 atm result in varying degrees of
partitioning depending on chemical structure, functional groups, and atmos~
pheric conditions. These have been classified as intermediate volatility
(Class II) compounds. Class II has also been designated for organics of
uncertain phase distribution, or insufficient information.

The volatility of each chemical has been classified as follows:

Class I: Organics with clearly greater percent occurrence
in the condensed phase (>75% condensed phase)

under ambient conditions (vapor pressure
-8
<1 x 10  atm).

Class II: Organics with intermediate phase distribuiion in ambient
air (1 x 1078atm < vapor pressure < 1 x 1076 atm),
and organics for which volatility or phase distribution

evidence does not exisat.

14
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91

Table 1. Distribution of aliphatic hydrocarbons between aerosol (A) and gas (G) phase at Ghent (residential), yg/1000 w3

Compound January Februacy March July August September
A G A G A G A G A G A

Hexadecane 238 40 1.5 36 021 94 — 306 — 251 08l 154
Hepladecane 1.20 ¥ 1.56 » 049 41 — 362 — M6 078 33
Ocladecane 1.63 22 238 2 075 41 — 245 1.59 130 1.30 118
Nonadecane 1.26 3 1.00 ) 0.30 1 187 M 1.08 3 078 té
Eicosane 291 — 190 [] 013 4 1.20 17 096 10 063 2
Hencicosane 49 i 13 1 090 2 9 1 i3 6 059 —
Deocosane 99 — §.69 — 1.96 1 210 ] 1.53 3 144 9
Tricosane 13.73 — 1033 — 261 — 531 1 mn 4 19 L]
Tettacosaae 19.34 — 12.60 — 494 — 442 — 422 - 641 -
Pentacosane 18.51 — 944 — 407 - 193 — 263 — 16}

Hexacosane 18.62 — 6.86 — 501 — 258 — 365 — 490 —
Heptacosane 18.64 - 5.8 — 478 —_ 6.i4 — 5.3 - 588 —
Octacosane 17.26 — 480 - 295 — 189 — kR Y — 391 —
Nonacosane 20.54 — 617 —_ 559 — 6.59 — 7184 — 876 —
Triacontane 16.49 — 246 — 1.20 — 04 19 — 261 —
Hentriaconlane 15.06 - 3.00 —_ 38 — 435 468 6.13 —
Dotriacontane 1098 — 110 —_ 1.2 - 0.64 — 133 -—_ 249 —
Tritriacontane 118 — 1.4 — - - 1.40 - 260 — los —

SOURCE: BRODDIN, et al. {1880)




Class III: Organics with clearly greater percent distribution

. -6
in the gas phase (vapor pressure > 1 x 10 ~ atm).

For alkanes this scheme leads to Class I (>Cy4 alkanes), Class II (C;g-
Cy4 alkanes) and Class III (<C;g alkanes). Recent experimental studies on the
volatilization of printing oils (C;p~C]7 alkanes) show that once evaporated
these materials stay in the gas phase (Battelle, 1982). Given the emission
data provided by EPA for all chemicals of interest in this study, the atmos—
pheric partial pressures shall be significantly lower than the vapor pressures
in virtually all Class II and III cases. This concéntration gradient in favor
of vapor phase is further increased by the relatively high reactivity of many
low volatility species (Appendix) leading to low partial pressures.

Although the above volatility guidelines for classification seem reason-
able, we hasten to add that very little experimental data are available to
draw rigorous boundaries under all atmospheric conditions. The experimental
data are not only sparse but suffer from experimental artifacts. The Belgium
studies (Broddin et al., 1980; Cautreels and Van Cauwenberghe, 1978) suffer
from problems associated with retention of vapors as well as volatilization of
aerosols during the process of sampling on filters. The nature of the aerosol
itself could play a role in these artifacts. A true aerosol/vapor sampling
system has not yet been devised. Nevertheless, the classification system pro-
posed here is consistent with both qualitative as well as quantitative infor-
mation available to date.
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SECTION 4
DATA COLLECTION AND ESTIMATION

All data collected or estimated are summarized in the Appendix for each
of the chemicals of interest. Since no measured data were available for a
large number of chemicals, estimation methods had to be employed in such
cases. All sources of data are cited and estimates clearly noted in the
Appendix. In addition, comments are included that allow a better interpreta-
tion of these raw data. The overall process of data collection was divided

into three categories. These are
e Smog chamber data (Reactivity)
e Measured rate constant data and rate constant estimation (Reactivity)

e Measured physical properties and their estimation (Volatility).

In the following sections, we shall briefly discuss these data. Complete
details for individual compounds can be found in the Appendix.

SMOG CHAMBER DATA

These data provide the most direct determination of the O3-forming abil-
ity of a chemical. Smog chamber data taken between 1959-present were found
and employed in this study. All relevant references and important data are
summarized in the Appendix. Most of the data are obtained with relatively low
0C/NOy ratios (2 to 10), and simulate irradiations of 3 to 7 hours. During
the last decade, however, it has been increasingly felt that for chemicals of
low reactivity, high OC/NO, ratios (>20) and long irradiation times are condu-
cive to high ozone formation. Some smog chamber data were available for
approximately half of the 118 chemicals of interest. Although the sources of

these data are many (Appendix), the following are some of the prominent ones:
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-~ Stanford Research Institute (Schuck and Doyle, 1959)

- Los Angeles County (Brunelle et al., 1966)

- General Motors Research (Heuss and Glasson, 1968)

- Stanford Research Institute (Wilson and Doyle, 1970)

- Battelle Columbus Laboratories (Levy and Miller, 1970)
- Shell 0il Company (Laity et al., 1973)

- Bureau of Mines (Dimitriades et al., 1975)

- Rutgers University (Appleby, 1976)

- Environmental Protection Agency (Dimitriades and Joshi, 1977)
- MITI Japan (Yanagihara et al., 1977)

- Research Triangle Institute (Sickles et al,, 198Q)

- University of North Carolina (Jefferies et al., 1982)
The most important initial conditions and results from smog chamber irradia-
tions are presented for each of the chemicals. A good deal of product
analysis is also based on smog chamber studies. The identified products are
summarized under comments in the Appendix. Where no product analysis is pro-
vided, it can be assumed that ozone, PAN and formaldehyde are the only identi-
fied products.

MEASURED RATE CONSTANT DATA AND RATE CONSTANT ESTIMATION

In the absence of any smog chamber data, reactivity of chemical species
with hydroxyl (OH} radical provides a useful technique for establishing their
involvement or noniavolvement in photochemical ozone formation. It is recog-
nized that a direct and quantitative relationship between OH reactivity and
ozone formation has not been established, and exceptions are known to exist.
Nevertheless, available ianformation provides strong support for the general
validity of such relationships (Darnall et al., 1976; Winer et al., 1979; Aki-
moto and Sakamaki, 1983). In addition, these allow an independent assessment
of the depletion rates measured in smog chambers, and indirectly, an estima-
tion of the validity of experimental data. The exhaustive literature search
was rtherefore conducted to collect measured OH-rate~constant data at 295-300°g
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from the literature. These data and the relevant references are included in
the Appendix. Two of the primary sources of OH rate constant data were compi-
lations prepared by Atkinson et al. (1979) and Hampson (1980). Additliomnal
published and unpublished data for the period 1980-1983 were also sought and
are clted. When applicable the rate constants with 03 (for alkenes), and due
to photolysis (aldehydes and ketones), are also included.

After an exhaustive survey of kinetic data, it became evident that the
measured rates were avallable for only about 60Z of the chemicals of interest.
Thus, it was essential for us to estimate OH rate constants for the remainder
of the chemicals. The method used was an updated version of the structure
activity relationship (SAR) method developed by Hendry and Kenley (1979) and
described by Davenport in Mill et al. (1982). This OH-rate-constant estima-
tion technique included three major pathways for such reactions in the gas
phase: (1) H-atom abstraction, (ii) addition to olefinic bonds and, (iii)
addition to aromatic rings.

Each reaction path has an intrinsic reactivity constant for each reaction
center, k,gpsT, kéﬁSFIN, and kiggu. Each reactivity constant 1s modified by
substituents on the reaction center (a-position) and adjacent to it (8~
position), which are expressed as substituent constants a and 8, respectively.

Thus, the gzeneral expression for the OH SAR {is

ADD ADD -
k. = 1
on ™ *aBsT * ¥oLerin * Karom @)

P

r
kog = & ® U %y uikai*'Z“Ejksj*'z ap Kag 2)

i=]

The term ny is the number of times a structural group appears in the molecules
Each ap; 1s the product of ay for each a=-postion substituent (maximum of three
for a methyl hydrogen). Likewise, each By; is the product of 8y for the (up

to nine) R-position substituents. The kyy term is the rate conmstant of the
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parent hydrocarbon group without substituents. Similarly agj is’ the product
of all substituent constants ag for the substituents on the jth double bond
while app is the product of the substituent constants as for all substituents
on a given aromatic ring (l). Each kg or ky 1s the rate constant for the dou-
ble bond or aromatic structure type, respectively. Values of k, o and 8 are
based on an extensive list of published rate constants for each kind of reac-
tion or composite reaction constants that were divided into the comntributory
constants for each pathway. The current best values of these SAR constants
are given in Tables 2 to 5 (from Davenport in Mill et al., 1982). For addi-
tional details on the application of these SAR constants, including examples,
the reader is referred to Hendry and Kenley (1979), Mill et al. (1981) and
Mill ec al. (1982).

The validity of this OH reaction rate estimation method was tested for a
set of approximately 100 chemicals for which the estimation technique 1is
applicable and measured rate constants were avallable. Figure 8 shows these
results for alkane, alkenes, haloalkenes, aldehydes, ethers, alcohols, ace~
tates, ketones, sulfur compounds, aromatics, chlorobenzenes, and terpenes.

For lack of available constants, the estimation methodology is not strictly
applicable to alkynes, phthalates, nitrogenous compounds, and epoxides. It is
clear from Figure 8 that the estimated rate constants in general are in agree-
ment with measured values to within a factor of two (one standard deviation).
For the purposes of this study, OH rate constants were estimated for those
cases where no relfable measurement had been made. Occasionally, this was
also used to suggest potential discrepancies in measured OH rate constants.
The increase in scatter with decreasing rate constants in Figure 8 is due to

less accurate measurements in this region. These also cause SAR comnstants to

be less precise.
PHYSICAL PROPERTIES AND THEIR ESTIMATION

Literature data is relatively scarce for physical property information
such as vapor pressure, solubility, or ambient phase distributions. The solu-
bility of chemical in water can be estimated from the activity coefficient
where the mole fraction of chemical in water is the inverse of the infinite

dilution activity coefficient. Several methods are available for estimating
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Table 2. Abstraction Rate Constants (kH) for reactions
of OH with generalized structures

L2 | ww
S:ructun' 10 KH

1. Primary carbon

u—-—cxz-(c:].-ov, or «CY or -SY) Q.065 = 0.013
"
0
2. Secondary carbon*
X

|
H——C-(C‘l3)2 0.55 £ 0.07

3. Tertiary cn-ln-mf

H—C-(CY ) , 2.9 £ 0.58

4. Double bond Al

Re==C=C 0.01 ¢ 0.002

5. Primsary carbon,
g-double bond

H
YmromCoCul 0.3 = 0.1
!
X

6. Secondary carbon,
g~double bond*t
CY,Y
13

H——?-C-C 2.5 ¢ 1.0

X

7. Tertiary carbon,
g~double bond*t

ety

H—(IZ-C'C 4.0 £ 1.5
oy

8. Aldenyde’

H——C- 17 £ 4
]
0
9. Mercaptan?

10. Cresol

Hrm0=C 1.7 £ 0.08

“Ihe X's refer o a subetituencs, Y's to B substituents. The substituents are
not necessarily identical. TFor exsmple, Y's in H-CXeCY, could represent two
different kinds of the substituenc groups listed i{n Table 3; one Y may repreasent
a Cl and the other an H. If no X or Y is listed, thers {s no substituent effect
for that structure. 1

Rate constant expressed as cmd molec™l ol

In addition to saturated carbon moieties, -CYJ. -0Y -g—Y or -S-Y moieties

can bs usad instead as shown in scructurs 1.

Olefinic or aromatic.

No 8 substituents effects for these structures ({i.e., 8y = 1.0 for all 8
structures).
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Table 3. Induction factors for substituents'

Substituent, X or Y c"H(fm: X's) BH(for T's)
-H 1.0 1.0
-F 1.0 0.3 +0.1
-c1 2.4 + 0.5 0.4 + 0.1
-Br 2.4 + 0.05 0.4 +0.1
-0H 2.0 + 0.05 1.0
-0-alkyl 6.0 * 2.0 1.0
-¢ (alkyl)’ 1.3+ 0.2 1.0
-g-o 1.0 1.0
-N 100 + 50 1.0
-5 200 + 100 1.0

*See test for method of application and chapter by
Davenport in Mill et al. (1982) for examples

fOnly for structures 1 through 7, Table 2.
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Table 4. Addition rate constants (kg) for reaction of OH with carbon-carbon
double bond and values of induction factors (aE) ‘

Substituent 1012k* (per double bond) Substituent %g
none (ethene) 7.9
l-alkyl 27.0+ 5 H= 1.0
1,1-dialkyl 50.0 + 10 F=0.5+0.3
cis-1,2-dialkyl 60.0 + 12 Cl, Br = 0.7 £ 0.3
trans-1l,2-dialkyl 70.0 + 14
trialkyl 80.0 + 16
tetraalkyl 150.0 + 30
vinyl or phenyl 80.0 + 20
methoxy 33.0
*Race constant expressed as c:m3 molec-l s-l.
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Table 5. Addition rate constants (k) for reaction of OH with aromatic
rings and values of induction factors (a )

1012k * a

Substituent A Substituents A
H 2.0 + 0.6 H 1.0
Alkyl 5.0 + 2 Cl 0.3
Dialkyl 12 + 4 F,Br,I <1
1,2,3-Trialkyl 10+5 - -—
1,2,4~Trialkyl 25 +5 -- -
1,3,5-Trialkyl 49 + 5 - -
Methoxy 17 +5 - -
OH plus alkyl 34 + 10 - -
-C-H < 1.0 - -—
g
*Ra:e constant expressed as cm3 mc:ler.:.l s"l.
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KE - EXPERIMENTAL VALUE (cm3 motec-15-1)

10 T I |
Log Kg = 0.96 (£0.05) Log Kp +0.14 (£0.54)

L]
R =097 45° LINE

Standard error (log Kg) = 0.26 t

Standard error on Kg = 100.28 = 1 g2
10~10f- o o .

10-1 = o* -

[ )
* !\ * @ Alkanes
. O Alkenes
kY A Haloalkenes
a¥ 0 Aldehydes

v B Ethers .

y, Alcohols
x Acetates

A Ketones

x ¥ Suifur Compounds
X . V¥ Aromatic Hydrocarbons
X Chlorgbenzenes
S o + Terpenes

10712~

>e

10-13 1 [ 1
10-13 10-12 10-11 10-10 10-9

Kp - PREDICTED VALUE (cm3molec-15-1)

Figure 8. The relationship between predicted (Kp) and experimental (Kg) hydroxy!
radical rate constants
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the activity coefficients based solely on knowledge of the molecular struc-—
ture. Correlation constants for an equation that considers contributions by
solute and solvent functional groups and number of carbon atoms were developed
by Plerotti et al., (1959), and are detailed in Lyman et al., (1982) and Reid
et al., (1977).

Several correlation equations estimate vapor pressure from boiling and
melting points. One recently reviewed method for estimating vapor pressures
at below boiling point temperatures is described by Grain in Lyman et al.”s
Handbook of Chemical Property Estimation Methods (1982). The method requires
ouly the normal boiling point and is suitable for all organic materials over a
wide pressure range. The Lyman method has a stated maxiwum error of 7.1Z over
the pressure range 0.0l-l atm, 502 between 1 x 10-6-0.01 atm, and 2002 below 1
x 10-6 atm. The average error is <50% which is often less than the range of

" vapor pressures found in the literature.

The Lyman method uses a modification of the Watson correlation to express

the temperature dependence of AH, such that

m
A = AHvb [3 - Z(T/TB)} (3

where A, is the heat of vaporization, AHyp is the heat of vaporization at the
normal boiling point, and m is a conastant which depends upon the physical
state. Substitution in the Clausius-Clapeyron equation and integration
results in an expression with ad justable parameters that depend on the molecu=-
lar structure and the physical state at the temperature of {nterest. With
further modification, the Lyman method can also be used to estimate vapor

pressures from boiling points at reduced pressure.

Henry“s constants were calculated from the vapor pressure and solubility
data given., A water solubility of 1.7 x 104 mol m-3 was used for chemicals
which were completely miscible in water. Practically, the water solubility
cannot exceed 1022 molecules/cms, since the molecular volume is > 10-22 cm3
(Heicklen, 1981). This is equivalent to 1.7 x 104 mol m-3 at 25°C. For gase-

ous chemicals at 25°C, the convention is to calculate the Henry”s constant for
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a total solute vapor pressure equal to one atmosphere because the solubility
data is at atmospheric pressure. Chemicals with high solubility or in the
gaseous state at ambient conditions will, therefore, not always have calcu-
lated values (Henry”s constants) equal to the saturated vapor pressure divided
by the solubility (P/C). In addition, the value on the data sheets may also
differ from expected calculated values because of rounding off differences.

Henry“s law is strictly applicable only to dilute solutions (mole frac-
tion <0.001) and ideal gases where the activity coefficient is constant. For
non~ideal systems, the activity 1s no longer constant and the solute vapor
pressure exerted is smaller than for the pure solute. However, the magnitude
of H for non~ideal systems can be used to broadly estimate environmental par-
titioning. In this study, it is assumed that most typical smog conditions
occur during conditions of moderate—to-low humidity (<70% RH).
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SECTION 5

REACTIVITY/VOLATILITY CLASSIFICATIONS

AND DISCUSSION OF RESULTS

The raw data, as well as the reactivity, volatility, and overall
clasgifications, are provided in the Appendix. To facilitate discussion
these assigned classifications are summarized in Table 6. Shortcomings
in data availability are also specified in this table. The overall
clagsification utilizes the lowest rankings of the individual reactivity
or volatility classification. We shall discuss the reasons, uncertainties,

and shortcomings of individual rankings in the following sections.
CHEMICALS IN THE CLASS I CATEGORY

These chemicals are listed in Table 7. The reason for this designation
(low reactivity or low volatility) is specified. Of the 26 chemicals ranked
as Class I, only 4 are due to very low volatility. All of the nonreactive
species have a reactivity less than that of ethane. Ethane, tested in a smog
chamber under a variety of 0C-to-NOy ratio conditions, was found to yield no
more than 0.08 ppm 03 (Heuss, 1975). In the same study, propane ylelded as
much as 0.14 ppm 03, suggesting that the NAAQS-03 level of 0.12 ppm corresponds
to a reactivity level between those of ethane and propane. These data and
comparisons are not unequivocal because of the questionable comparability of
smog chamber and "real" atmospheres and of other uncertainties. However, in
the lack of more definitive data, ethane is taken to be the best choice of
"borderline” organic separating the “reactive” organics from the "unreactive”

onese.

OH-rate-constants at 25°C relative to ethane vary from O to 1.0. 1In a
number of instances (Chemical Nos. 6, 7, 25, 26, 28, 39, 48, 53, 54, 56, 71, 77,

and 94), simulated laboratory irradiation data are available and show no 03
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Table 6. Reactivity/volatility classification of selected organic chemicals

Classification
Chemical Name No. Reactivity | Volatiliey Overall
Acetic acid 1 I11 111 I1I
Acetic anhydride 2 1t 111 11
Acetaldehyde 3 111 I11 111
Acetone 4 111 I11 I1I
Acetone cyanohydrin S it 111 11
Acetonitrile 6 1 111 I
Acetylene 7 I I1Z I
Acrylic acid 8 111t 111 111
Acrylonitrile 9 111 111 I11
Adipic acid 10 111t 111 111
Aniline 11 II* 11 11
Benzene 12 11 111 11
Bisphenol-A 13 1t ol I
1,3-Butadiene 14 111 I11 111
n-Butane 15 111 111 111
i-Butane 16 j 944 ITl I
Buteanes 17A-C 111 111 II1
Isobutylene 18 111 111 111
n-Butanol 19 111 111 111
2-Butoxyethanol 20 I11 I11 I11
n-Butyl acetate 21 111 111 111
s-Butyl acetate 22 Il 111 I11
t-Butyl alecohol 23 111 Il 111
Carbon disulfide 24 11 I1I 1
Carbon tetrachloride 25 I 111 I
Chloroform 26 T 111 1
Monochlorobenzene 27 II Il 11
p-Dichlorobenzene 28 I 111 I
Dichloropropene (1,3 and 1,2) 29A-B 11t 111 111
Cumene 30 II1 I11 11!
Cvclohexane 31 111 1994 111
Cyclohexanol 32 111t 111 111
Cyclohexanone 33 111 11l I1I
Diethylene glycol 3 1t 111 111
Di-(2-ethylhexyl) phthalate 35 it b 1
Di{isodecyl phthalate 36 1t 1 1
Dimethyl terephthalace 37 1117t 1I1* 111
Epichlorohydrin 38 111§ 111 111
Ethane 39 1 111 I
Ethanol amine (momo) 40A 11t 111 111
Ethanol amine (di) 40B 1zt 4 1
Ethanol amine (tri) 40¢ 1t 11 11
Ethyl acetate 41 111 111 111
Ethyl alcohol 42 Il I1I II11
Ethyl benzene 43 111 111 111
Ethyl chloride 4 s 11 11
2-Ethoxyhexanol 45 1t 111 111
Ethylene 46 111 111 111
Ethylens dibromide &7 19 111 1
Ethylene dichloride 48 I I11 1
Ethyl ether 49 111 111 111
Ethylene glycol 50 111t 111 111
Ethylene oxide 51 1 111 I
2-Ethyl hexanol 52 111t 111 111
Fluorocarbon 11 S3 1 111 1
Fluorocarbon 12 S4 I 111 1
Fluorocarbon 22 L) 1 111 1
Fluorocarbon 113 56 I 111 pt
Fluorocarbon 114 57 I 111 1
Formaldehyde 58 111 111 111
Clycerine 59 1t 11 11
Hexamethylenetetramine &0 1t 1I** 11
Heptenes 81 991 111 I11
1, 6~Hexane diamine 62 111t It 111
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Table 6. (Continued)

Classification
Chemical Name No. Reactivity | Volatilicy | Overall
Hydrogen cyanide 63 b4 111 1
Isodacyl alcohol 64 Iyt iz 11
Isoprene 65 It 111 111
Lsopropyl alechol 66 111 111 111
n-Propyl alcohol 67 rard 111 11z
Maleic anhvdride &8 1t 111 111
Methanol 69 11X 111 I11
Methyl chloride 70 18 111 1
Methylene chloride 71 1 111 1
Methyl ethyl ketone 72 111 111 111
Methyl isobutyl ketone 73 111 111 II1
Methyl methacrylate 74 111 111 111
Solvent naphtha 75 111 I1** 111
Naphthalene 76 11* 111 11
Nitrobenzene 77 I I11 I
n-Octyl-n-decylphthalate 78 111t 1 1
Nonylphenol (ethoxylated) 79 111 It 11
Perchloroethylene 80 1* 111 1
Phenol 81 11* 1394 11
Phosgene 82 1t 111 1
Phthalic anhydride 83 1t 11 11
Propane 84 Il 111 111
Propylene 85 I11 111 111
Propylene glycol 86 1t 111 111
Propylene oxide 87 17! I11 II
Styrene 88 111 11 111
Terephthalic acid 89 1t 111 111
Terephthalic acid (dimethyl ester) 90,37 111 It 111
Tetrapropylene 91 11t I 11t
Toluene 92 111 I11 11
Toluene diisocynate 93 it 111 111
1,1,1-Trichlorocethane 94 1 111 1
Trichlorcethylene 95 II1 III 111
Triathylene glycol 96 1’ 111 111
Vinyl acetate monomer 97 111 II1 111
Vinyl chloride monomer 98 111 III 111
m-and mixed Xylenes 99 111 111 111
o=Xylene 100 III 111 111
p-Xylene 101 Il III I1I
Dimethyl succinate 102 it I 111
Dimethyl glutarate 103 1t TII** 111
Dimethyl adipate . 104 15234 ™ 111
2-methoxy ethanol 105 st I1** 111
Ethylene glycol monomethyl ether 106 1t 111 111
Ethylene glycol monocethyl ether 107 1t 111 111
Diisoamyl ketone 108 11t 't 11
Propylene glycol methyl ether 109 IIII 111 111
Dipropylene glycol methyl ather 110 111 Il 111
o,mn,p Cresols 111A-C 1118 1 111

*No smog chamber or measured hydroxyl radical rate constant data were available.
tExcepr.i.on requiring special interpretation of data (see text),

“Vapor pressure was estimated.

sNc‘.» smog chamber dats were available.

1""No vapor pressure estimate was possible.
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Table 7. Chemicals that may not participate in smog formation (Class |)

Chemical Name NO. | Nonreactive | Nonvolatile Comments*,*

Acetonitrile 6 4 Significantly less reacrive than
ethane

Acetylene 7 4 Reactivity comparable to ethane;

Bisphenol-A 13 v/ V.P. 18 2 (~12) atm: very low
partition coefficient. Highly
reactive in gas phase

Carbon tetrachloride 25 v/ Unreactive in the troposphere

Chloroform 26 4 Reactivity less than ethane

p=-dichlorobenzene 28 / Reactivity comparable to ethane

Di-(2-ethyl hexyl) phthalate | 35 v Vapor pressure is 2(~10) atm.
Highly reactive in gas phase.

Diisodecyl phthalace 36 4 V.P. is 4(-10) atm. Highly
reactive in gas phase

Ethane 39 4 Too unreactive to participate in
smog formation

Ethanol amine (di) 40B 4 V.P. is 2(-9) atm. Very low parti-
tion coefficient. Highly reactive
in gas phase.

Ethylene dibromide 47 / Reactivity less than ethane

Ethylene dichloride 48 / Reactivity less than ethane

Ethylene oxide 51 / Lesas reactive than ethane

Fluorocarbon-1l 53 4 Unreactive in the troposphere

Fluorocarbon-12 54 4 Unreactive in the troposphere

Fluorocarbon-22 55 / Significantly less reactive than
ethane

Fluorocarbon-11l3 56 4 Unresctive in the troposphere

Fluorocarbon-1l4 57 Y Unreactive in the troposphere

Hydrogen cyanide 63 4 Virtually unreactive in the
troposphere

Methyl chloride 70 v/ Significantly less reactive than
echane

Methylene chloride 71 / Less resctive than ethane

Nitrobenzene 77 / Less reactive than ethane. Smog
inhibitoer

n-octyl-n~decyl phthalate 78 4 V.P., 18 9(~9) atm. Highly reactive
in gas phase

Perchloroethylene 80 / Sisiﬁ.clntly less resctive than
ethane

Phosgene 82 v/ Significantly less reactive than’
sthane

1,1,1-Trichloroethane 94 / Significantly less reactive than

sthane

*2(-12) = 2 x 10712; v.p. = vapor pressure

+l‘»‘or sdditional discussions see Appendix and text.
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Table 8. Estimation of average OH concentrations in three selected smog chambers

Dimitriades and Joshi (1977) Yanagihara et al. (i977) Heuss and Glasson (1968)
Measured ON — — —
rate constant, K Av. Disapp. rate on Av, Disapp. rate OH Av. Disapp. rate ol
Chemical Name No. (cm3 molec-1 s—1) DR (%/h) (wolec. cm~3) DR (Z/h) (molec. cm™d) DR (Z/h) (molec. co™d)
Acetic acid 1 7.3(-13)* 2.0 7.6(6)%
Acetonitrile 6 4.9(-14) 0.02t1 1.1(6)
Acetylene 7 1.7(-13) 6.3 1.0(8) 3.5 5.7(7)
Acrylonitrile 9 4.1(-12) 5.3 2.3(6)
Benzene 12 1.2(-12) 3.1 7.2(6) 3.3 7.6(6) 2.2 5.1(6)
n-Butane 15 2.7(-12) 1.4 1.4(6) 7.0 7.2(6) 0.8 0.8(6)
n-Butanol 19 7.6(-12) 7.4 2.7(6)
n-Butylacetate 21 5.3(-12)7 4.3 2.3(6) 5.3 2.8(6)
Chloroform 26 1.1(-13) 0.8 2.0(7)
Monochlorobenzene 27 9.0(-13) 1.5 4.6(6)
o-Dichlorobenzene 28t 2.5(~13) 4.3 4.8(7)
Cumene 30 7.8(-12) 5.5 2.0(6)
Cyclohexane 31 6.2(-12) 5.8 2.6(6)
Ethane 39 3.1(-13) 0.5 4.5(6) 11.0 9.8(7)
Ethyl acetate 41 1.8(-12) 1.9 2.9(6)
Ethyl alcohol 42 2.5(-12) 4.0 4.4(6)
Ethyl benzene 43 8.0(-12) 6.5 2.3(6) 4.8 1.7(6)
i-Propanol 66 5.5(-12) 3.3 1.7(6) 4.0 2.0(6)
Methanol 69 1.1(-12) 1.3 3.3(6)
Methylene chloride 71 1.6(-13) 5.7 9.9(7) 1.9 3.3(7)
Perchloroethylene** 80 1.7(-13)
Propane 84 1.9(-12) 2.0 2.9(6) 4.1 5.9(6)
Toluene 92 5.8(-12) 8.0 3.8(6) 6.5 3.1(6)
1,1, Trichloroethane| 94 1.2(-14) 0.17tf 2.3(7)
Trichlorocethylene 95 2.2(-12) 9.4 1.2(7)
o-Xylene 100 1.2(-11) 11.1 2.6(6) 8.7 2.0(6)
Note:

Yanagibara et al. (1977) and Heuss and Glasson (1968).

*7.3(-13) = 7.3 x 10713,

tRate measured for s-butyl acetate; No. 28 {s p-dichlorobenzene, the rate constant and measured depletion rates

For source of rate constant data see Appendix.

are for o-dichlorobenzene.

Soii - 2.78 x 1078 (L.ow)

*k
Not possible because of Cl atom reactions in smog chambers.

Tt

In these experiments, disappearance rates of <0.1%/h are probably not quantitative.

Inicial Hydrocarbon (ppm) to NO, (ppm) ratios are 4/0.2, 2/1 and 2/1 respectively for Dimitriades and Joshi (1977),




formation above chamber background levels. In these and all other unreactive

cases measured or estimated OH rate constants are utilized to arrive at Table 7.

Here we point out that even when smog chamber data are avallable for low
reactivity chemicals, the results may be inapplicable. Table 8 summarizes the
depletion rates from three smog chamber studies for those chemicals whose
reactivity is exclusively with OH radicals and a measured OH-rate-constant is
available. The estimated average OH values that prevailed in these smog chambers
are listed in Table 8. Figure 9 shows a plot of the estimated OH concentration
and the OH-rate-constant for each of the chemicals. Two salient observations
can immediately be made from the results of Table 8 and Figure 9.

® The prevalling OH concentrations in a smog chamber can vary nearly
100-fold, depending upon the chemical being irradiated.

® The prevalling OH councentrations increase as the QR reactivity
decreases.

It is also obvious from Figure 9 that this behavior is not limited to a single
study. The best available estimates of OH abundance in the boundary layer

of a polluted atmosphere is 3(*2) x 106 molec. cm™3 (Calvert, 1976; Singh

et al., 1981). Therefore, we feel that smog chambers may not provide repre-
sentative reactivity data for chemicals with an OH-rate-constant of less than
10'12cm3molec'ls'1, or roughly three times the rate constant for ethane. One
reason for the prevailing high OH levels during such cases is the inability

of low reactivity O0Cs to provide an effective OH removal process which are
probably produced as a result of chamber wall effects. We hasten to add that
the chemicals assigned Class I are less reactive than smog chamber experiments
suggest, hence their classification will not change. On the other hand, some
chemicals in Class II or III categories may more appropriately belong in Class
1.

The four nonvolatile species in Class I category all have vapor pressures
less than 108 atm and as low as 10-12 arm. All current experimental (Broddin
et al., 1980) and theoretical evidence suggests that these compounds would be
more than 75% partitioned in the particulate phase. In almost all of these
cases, Henry's coefficients are also sufficiently low to favor the aerosol phase,

We note, however, that all four of these species would be higly reactive 1f they
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Table 9. Chemicals whose smog participation cannot be suitably defined (Class [1)

Intermediace

Intermediate

-
Chemical Name NO. Reactivity Volatility Comments*"
Acetic anhydride 2 v No S.C. or kinetic data; reactivity
slightly greater than ethane
Acetone cyanohydrin 5 1% No S.C. or kinetic data; reactivity
slightly greater than ethane
Aniline 11 Reactive smog inhibitor, no S.C, data
Benzene 12 /
Carbon disulfide 24 Y Insufficient and unreliable evidence
of reactivity
Monochlorobenzene 27 Y 2 to 3 times as reactive as ethane
Ethanol amine (di) 40B 4 V.P. is 7(-7) atm. Highly reactive
in gas phase
Zehyl chloride Wb v No S. C. or kinetic data; reactivity
slightly greater than ethane
Glycerine 59 Y v/ About 5 times as reactive as ethane;
V.P. = 3(~7) atm.
Hexamethylenetetramine 60 v V.P. is 8(-7) atm. Highly reactive
i{n gas phase
Isodecyl alcohol 64 v V.P, is 8(-7) atm. Highly reactive
in gas phase
Naphthalene 76 Reactive smog inhibitor, no §.C. data
Nonyvlphenol (ethoxylated) 79 No V.P. estimate possible
Phenol 81 Reactive smog inhibitor
Phthalic anhydride 83 4 V.P. i3 7(~7) atm. Low particion
coefficient. Highly reactive in gas
phase
Propvlene oxide 87 v/
Diisoamyl ketone 108 No V.P, estimate possible

*S.C. = smog chamber; V.P. = vapor pressure; 3(-7) = 3 x 10'7

‘For additional discussion see Appendix and text.
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could exist in the gas phase (Table 7, Appendix). This 1s based on the assump-

tion that the estimated rate constants are reliable.
CHEMICALS IN THE CLASS II CATEGORY

Seventeen chemicals are designated as Class II (Table 9). Seven of these
are in this category exclusively for reasons of moderate reactivity, and four
for reasons of low volatility. Ome chemical (glycerine) is estimated to have
low reactivity and low volatility, and for two other chemicals no vapor pres-—
sure estimate could be made. 1In addition, three chemicals are designated as
Class II because they appear to behave exceptionally, and data are insufficient

to draw definitive conclusions.

In general, compounds that are l-to-5 times as reactive as ethane have
been assigned to Class II, but there are some exceptioms. Broadly speaking,
this category reflects chemicals that are less reactive than propane, but
more reactive than ethane. Some chemicals in this range have been assigned
to Class III because smog chamber data show that these chemicals produce
significant ozone. Specifically, acetic acid, butyl alcohol and methanol are
2.4, 2.0 and 3.5 times as reactive as ethane, respectively. The data of
. Dimitriades and Joshi (1977) and Sickles et al. (1980) support significant
ozone formation for these three chemicals when the initial O0C/NOx ratio is
320. As discussed in the previous section, the validity of such smog chamber
data can be subject to some question. In the absence of direct experimental
evidence, species l-to~5 times as reactive as ethane are designated Class II.
Typically, reliable data showing significant ozone formation became available

for species as reactive or more reactive than propane.

Other exceptions also exist. 1In the case of perchloroethylene, a variety
of contradictory smog chamber data was available (Appendix). Because of the
potential for high Cl atom concentrations in a smog chamber system, the data
must be considered unrepresentative of atmospheric conditions. In the ambient
troposphere, Cl atoms are virtually nonexistent and cannot participate in the
kind of chemistry that exists within the smog chamber air mixture (Appleby,
1976; Gay et al., 1976). Recently, Dimitriades et al. (1983) reviewed this
issue in more detail and concluded that perchloroethylene/NOy smog chamber
data cannot be extrapolated to ambient conditions. Based exclusively
on OH reactivity, perchloroethylene is less reactive than ethane and may be
assigned to Class I.
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Carbon disulfide presents yet another anomalous case. The measured OH

rate constant indicates negligible OH reactivity (Wine et al., 1980). The

rate constant was measured in an inert atmosphere. There is unpublished evi-
dence (private communication of S. Penkett, Harwell, U.K.) that in an oxygen
atmosphere the OH rate comstant is much faster. Smog chamber data of Sickles
and Wright (1979) show significant loss rate (1 to 4% hourly loss rate) but
high ozone is produced only in one case when the {nitial CS,/NO, ratio is 20.
When this ratio is 2, 4, and 10, no significant ozone formation occurs. In
all cases however, carbonyl sulfide and sulfur dioxide were identified as pro-
ducts. Until more conclusive Information is generated, carbon disulfide is

assigned to Class 1I.

In addition, some chemicals that are more than five times as reactivé as
ethane have been placed in Class I1 because they behave exceptionally. The
cases of aniline, naphthalene, and phenol are noted. The OH-based reactivity
of these chemicals is more than 50 times that of ethane (Appendix). Limited
smog chamber runs for aniline and naphthalene (Spicer et al., 1974) show a
good deal of aerosol formation, but no ozone is produced. Similarly, phenol
irradiations fail to show significant O3 formation (Sickles et al., 1980). It
is likely that the inability of benzene to produce ozone (Table 9, Appendix)
is directly linked with the fact that phenol consitutes a dominant product of
benzene photooxidation (Hendry, 1979). Chemicals, such as aniline,
naphthalene, and phenol are well known free-radical scavengers, and have been
tested in laboratories as candidate chemicals that could inhibit smog forma-
tion (Gitchell et al., 1974; 1974a). There is evidence for ome inhibitor
{(Diethylhydroxyl amine) which suggests that under appropriate conditions even
inhibitors can produce large concentrations of ozone (Pitts et al., 1979;
Cupitt and Corse, 1979). Additional studies are needed to further elucidate
the involvement of these species in the processes of smog formation which pre-

vail under more typical atmospheric conditions.
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The species of intermediate volatility ( lO'-G’-IO-8 atm vapor pressure)
are also listed in Table 9. Except for glycerine, which 1s only moderately
reactive, all of the moderate volatility chemicals would be highly reactive if
they could exist in the gas phase (Table 9, Appendix). This assumes that the

estimated OH rate constants are a reliable indicator of reactivity.

CHEMICALS IN THE CLASS III CATEGORY

Of the 118 chemicals investigated during this study, 75 are designated as
Class III, i.e., chemicals that are sufficiently volatile and reactive to par-
ticipate in swog formation. To be included in this category, the following
conditions were met:

e Smog chamber data (OC concentration <4 ppm and any NO, concentration)
showed significant ozone formation (>0.12 ppm).

e In the absence of smog chamber data, the chemical was at least 5 times
as reactive as ethane. [Although OH reactivity is most émportan: pho~
tolysis as well as reactions with other species (03, O ~, NO3) were
considered when applicable.]

e No significant reasons existed to disregard available smog chamber or
kinetic data.

-6
o The vapor pressure was greater than 10  atm (25°C), and Henry“s coef-
ficients were moderate-to~high.

We emphasize that good and representative smog chamber data were available
for several chemicals to allow us to conclude that, in general, chemicals
which show OH-based reactivity of greater than five times that of ethane
can produce significant ozone concentrations. Propane, which is about
six times as reactive as ethane, is one case where substantial evidence
for ozone production exists. As stated earlier, acetic acid, t-butyl
alcohol, and methanol are only 2-to-4 times as reactive as ethane even
though smog chamber data show significant ozone formation (Dimitriades
and Joshi, 1977; Sickles et al., 1980). Here we point out that measured
OH-rate constants have been published for only methanol, although an
unpublished measurement was available for acetic acid. Additionally,

highly reactive chemicals, such as toluene diisocyanate and cresols,
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may act as smog inhibitors by terminating free radical chains. Little con-
clusive evidence on the role of inhibitors is available im the literature.
Diethylhydroxyl amine (DEHA), a known free radical scavenger, has been shown
to produce significant ozone (Pitts et al., 1977; Cupitt and Corse, 1979).

The reason for classification III selection for individual chemicals (Table 6)
is self-explanatory. All the data as well as comments dealing with mechan-
isms, data availability, and product analysis can be found in the Appendix. A
number of these chemicals have already been measured in the ambient gas phase
(Brodzinsky and Singh, 1982) and are known to exist in the gas phase in the
chamber atmospheres (Appendix). Figures 10-14 show results of smog chamber
irradiations for a wide variety of structurally different compounds. In all
these cases, significant ozone concentrations are encountered. These chemi~-
cals include oxygenated species such as aldehydes and alcohols (Figures 10 and
11), l-heptene (Figure 12), toluene (Figure 13), and the naturally-occurring
isoprene (Figure 14). It should also be pointed out that even the relative
ozone~forming potential of a reactive species is dependent on many variables
including the OC/NOy ratio and the chemical composition of the mixture
(Bufalini and Dodge, 1983).
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SECTION 6
RECOMMENDATIONS

For a sizable fraction of the 118 chemicals for which reactivity/
volatility classifications were sought, a severe absence of data was evident.
Smog chamber irradiations had been performed for only half of the chemicals of
interest. Hydroxyl radical rate constants had been measured for about 60% of
the chemicals. The situation with volatility parameters (vapor pressure and

partition coefficients) was also not dissimilar.

It is clear, therefore, that even preliminary experimental data are
lacking for a sizable fraction of the chemicals of interest. Further,
for those cases where some data are available, considerable judgment was
needed because of the inadequacy of the data. Thus, while we have used
our best possible judgments based on available information, the need for
additional theoretical and experimental studies is overwhelming. In the
following sections, we discuss several specific as well as general short-

comings.

1. The ozone-forming ability of hydrocarbons is known to be dependent on the
initial OC/NOy ratio (e.g., Figures 3 and 4). The OC/NOy ratio that leads to
maximum O3 formation is a function of the reactivity of the species (Figure
4). 1t is clear that the lesser the reactivity, the greater the 0C/NOy ratio
that leads to maximum O3 production. Much of the smog chamber irradiation
data are available at an OC/NOy ratio of 2-to-5 with some studies operating at
a ratio of 20. We feel that smog chamber irradiatiomns should be performed at
a number of OC/NOx ratios, with at least one irradiation at a ratio suggested

by Figure 4. Additional data are needed to develop a more comprehensive
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Figure 4. For many chemicals of moderate~to~low reactivity, existing smog
chamber evidence obtained at an OC/NO, ratio of about 2 and showing no 03 for-

mation, is misleading.

2, Analysis of smog chamber data shows that the OH radical concentrations (a
key to smog Initiation processes) vary widely from run to run. A 100-fold
variability in OH concentrations can be justified from available data. It
further appears that the discrepancies are most severe (highest OH levels) for
the least reactive chemicals (Table 5, Figure 9). This raises serious ques-
tions about the atmospheric applicability of smog chamber data for chemicals
with OH radical reaction rate constants of <10-12cm3molec- s-.1 (figure 9).

The reason may be the inability of these less-reactive chemicals to provide an
effective sink mechanism for OH removal. Smog chamber wall effects may also
dominate the photochemical system. Therefore, we recommend that irradiations
of such low-reactivity species be performed in mixture with more reactive
chemicals. In such cases, the OH rate constant, when available, can provide a
better means for extrapolating to ambient conditions compared with smog

chamber data.

3, As a routine practice all smog chamber runs should be spiked with trace
quantities of a known chemical which can be independently monitored to infer
OH concentrations. This 1is particularly important for low-reactivity chemi-
cals since only a small fraction may react, leading to large errors in measur-
ing depletion rates. A suggested chemical for such an OH-tracer application
is trichloroethylene; At an initial concentration of 1 part per billion (ppb)
in chamber experiments, it can be monitored accurately for several hours. At
this low concentration, it is not likely to perturb ongoing chemistry (e.g.,
via cl atoms) in a smog chamber with precursors present at three orders of
magnitude higher concentrations. Alternatively, 5 to 10 ppb of propane or n-
butane may also be an adequate OH tracer. For these suggested tracers, ozone
reactions are too slow to be significant. Since most smog chamber runs are
performed at l-to~4 ppm reactant concentrations, the system is negligibly per-
turbed.

4. The classification system developed in this study would not have been pos-
sible without our ability to predict OH radical rate constants. Although

48



tests with experimental data (Figure 8) are highly encouraging, these predic-
tive capabilities should be further developed and expanded. Currently, the
predictive technique used here is not strictly applicable to chemicals such as
alkynes, nitrogenous compounds, epoxides, and phthalates. This 1s largely due
to the unavailability of constants on which these structure-activity relation-
ships are based. There is a great need to expand and further develop these

predictive capabilities.

5. As a category, organic acids have been studied least of all. Except for
acetic acid, no kinetic or smog chamber data were available for any of the
acids. Even for acetic acid, the OH-rate constant data have not yet been pub-

lished and may be in error.

6. A number of highly reactive free radical scavengers (such as naphthalene)
do not appear to form 03 even though they lead to high aerosol production.
The smog chamber data of this class of inhibitors (phenols, naphthalene,
nitrobenzene, aniline and possibly cresols) are too scarce to be meaningful.
Tentative evidence exists to support the contention that at least some of
these inhibitors may produce ozone upon prolonged irradiations. Irradiations
at both low and high OC/NOy ratios need to be performed to further ascertain
their photochemical role.

7. For a number of chemicals, smog chambers do not simulate the ambient atmo-
sphere. Perchloroethylene, due to its complex Cl initiated chemistry, is one
such known chemical. Trichloroethylene and other halogenated chemicals can be
expected to behave similarly. Neither their O3-forming ability nor the pro-
duct distribution can be easily extrapolated from smog chambers to ambient
conditions. Such shortcomings of smog chamber experiments should be identi-

fied in as many cases as possible.

8. A reliable, parallel, aerosol/gas sampling system does not exist. Vapori-
zation of particulate matter and condensation of vapors 1s known to occur when
samples are collected on a variety of filters. The development of a true

aerosol/gas sampling system is urgently needed.
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9. The available data base on amblent partitioning of chemicals is very
scarce. Atmospheric variables (such as temperature, humidity, particulate
loading and particulate composition) affect partitioning to different degrees,
but correlations do not exist to estimate the relative importance of these
factors. A large body of data may allow volatility estimates with a lot more

confidence than is possible today.

10. For a wide variety of nonvolatile materials, the vapor pressure data are
either not available, or must be extrapolated over large temperature ranges.
This shortcoming can be dealt with only when determinations are made for vapor

pressure under ambient type conditions.
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Appendix

REACTIVITY/VOLATILITY DATA SHEETS AND CLASSIFICATIONS
FOR 118 SELECTED SPECIES™

*The quantity in parenthesis is raised to the power of 10 7.3(-13)-7.3x10'13 .
All the properties are at room temperature (25°C) unless otherwise specified.
When necessary, OH rate constants and vapor pressure data were estimated

by methods of Hendry and Kenley (1979) and Lyman et al. (1982) as described
in the text. Henry's constants were estimated from vapor pressure and
solubility data as described in the test. Inf. (infinite) means the chemical
is miscible in the solvent in all proportions. To obtain Henry's coefficient
in dimensionless form (Cgas/cliq) multiply by 41.0.



Chemical Name:

Acetic acid

Chemical NO.: 1
Chemical Formula: CH,COOH (M.W.=60) CAS Registry NO,; 64~19-7
A. SMOG CHAMBER DATA

INITIAL CONC, (PPMi MAX. O3 TOTAL AVERAGE OC NO., FORMA -~
ORGANIC CONC. | TME | 'RRADIATION | DISAPPEARANCE | TION RATE AEFERENCES

C?gg‘,mAL NO, | NO/NO | (pPM) TIME (N RATE (Wh) (PPB/Min)

4,0 0.2 0.25 | 0.42 10-12 Sickles et al (1980)

4.0 0.071 0.25§ 0.94 10-12 Sickles et al (1980)

4.0 0.2 0.26|13.7 2.0 Dimitriades and Joshi (1977)

B. KINETIC DATA

REACTION UNITS AATE CONSTANT REFERENCES ::JATT\E,:%ST' :AO‘F-AEM:gJ:Ta:T

mTH VALUE (28%) ETHANE ESTIMATION

oH em? matec' 57! 7.3 («13) Zetzach (1983) 2.4 Unpublished

3 et data
0, on” molee” 8
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS! PROPERTY VALUE REFERENCES COMMENTS
126°C)

VAPOR PRESSURE (stm.) 2.1 (~2) Dreisbach (1961)

WATER SOLUBILITY tmol. m'Y inf. Dreisbach (1961)

HENRY'S CONSTANT (atm. m® mor™") 1.2 (=6) calculated

SOLVENT SOLUBILITY (moi. m™) miacible Merck (1976) alcohol, carbon tetra=-

chloride, glycerol,
PHYSICAL STATE liquid ather, carbon disulfidé
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Smog chamber data shows acetic acid reactivity to be consistent with an OH radical

concentration of 8x106.

This seems much too high.

in the ambient air in gas phase (Dawson et al., 1980).

A-1

Acetic acid has been measured



Chemical Nam#: acotic anhydride Chemical NO.: 2

Chemical Formuia: (CH,C0) , O(M.W.=102) CAS Registry NO.: 108-24-7
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX 03 TOTAL AVERAGE OC | NO., FORMA—
ORGANIC CONC. | TIME | IRRADIATION { DISAPPEARANCE 'rlo?N RATE REFERENCES
C"“gg‘,'“‘- NO, | Noyno | ey | on TIME (W RATE (%/M) (PPB/Min)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION uNITS ol REFERENCES AELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
on am® motec 57! 4.0 (-13) Estimated 1.3
o, em3 molee ' 5!
n s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} FROPERTY VALUE REFERENCES COMMENTS
(28°c)
VAPOR PRESSURE (atm.} 6.7 (=3) Jordan (1954)
WATER SOLUBILITY {mol. 'Y 1900 Estimated
HENRY'S CONSTANT letrm. m mar™)) | 3,5 (~6) Calculated
SOLVENT SOLUBILITY (mol. m'Y) soluble Merck (1976) Chloroform, ether
PHYSICAL STATE 1liquid

D. CLASSIFICATIONS

REACTIVITY: 11 VOLATILITY: I1I OVERALL: I1

E. GENERAL COMMENTS

Acetic anhydride is not likely to undergo gas phase hydrolysis and thus can participate
as an intact molecule in smog chemistry. In contact with water droplets rapid hydrolysis
to acetic acid occurs. Although SAR suggest an OH rate constant of 4x10-13, it 515?2
suggests a relacive rate of 2 times the acetic acid rate. Thus, a value of 1.4x107
could also be inferred leading to Reactivity Classification III.

A-2




Chemical Name: Acetaldehyde Chemical NO.: >
Chemical Farmula:  CH,CHO (M.W.=44) CAS Registry NO.:  75=07~0
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO, FORMA~
8:33:’::': CONG. | TIME | 'RRADIATION { DISAPPEARANCE 'no?v RATE REFERENCES
EMICALL NOy | NO/NO | pew) | i TIME (h) RATE (%/h) {PPE/Min}
1.0 0.4f 0.25 [0.94 10-12 Jefferies et al (1982)
0.5 0.5 0.37 {0.60 10-12 8.0 Kamens et al (1981)
3.0 1.0| 0.0 0.90 4.0 5 [10.0 30.0 Kuntz et al (1973)
1.0 0.5 0.14 j0.71 6 13.7 Dimitrades and Wesson (1972)
B. KINETIC DATA
REACTION UNITS AATE CONSTANT REFERENCES OM RATE CONST. COMMENTS ON
WITH VALUE (28%0) RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OH om® matec ' 57! 1.5 (=11) Atkinson et al (1979} 48.4
0, emd melec' 57!
h 1.0 (-5 Hendry et al (1980)
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128%C)
VAPOR PRESSURE (stm.} 1.2 Jordan (1954)
WATER SOLUBILITY (mal. m inf. Verschueren (1977}
HENRY'S CONSTANT (stm.m3mor™h) |6 (=5) Calculated
SOLVENT SOLUBILITY {mol. mY) inf. Merck (1976) alcohol
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 11l OVERALL: 1III

E. GENERAL COMMENTS

Acetaldehyde is nearly as effective in 0, formation as propylene (Cox et al, 1980).
%omldehyde, carbon monoxide, peroxyacetyl
nitrate, methyl nitrate, and hydrogen peroxide have been identified.

Photochemical reaction products such as

A-3




Chemical Name: Acetone

Chemical Formula:

(CH3) 2C0 (M.W.=58)

Chemical

NO.: 4

CAS Ragistry NO.: 67-64~1

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE 0C NO_ FORMA~
ORGANIC cone. | Time | IRRADIATION | Disaprearance | Tioh raTe REFERENCES
cr:gg)ncu no | NoNo | wemr | TIME (M RATE (%/N) {PPB/Min}
4.7 0.2470.40 0.02 10-12 Jefferies et al (1982)
4.0 0.2 |0.25 [0.49 10-12 1.5 propane|Sickles et al (1980)
4.0 0.2 0.18 [(12.1 0. Dimitriades and Jashi (1977)
2.0 1.0 ]0.05 (0.0 5 0. 1.5 Yanagihara et al (1977)
1.5 0.6 {0.05 0.1 x 5 a2 0.2 x Laity et al (1973)
toluere toluene
4.0 2.0 (0.0 6 0.0 Levy and Miller (1970)
B. KINETIC DATA
OW AATE CONST COMMENTS ON
“xs,:'o" UNITS 'Q:‘jg"géf* AEFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oM emd motee' 57! 5.0 (~13) Cox et al (1980) 1.6
04 om? moiec' 57!
h s! 5.0 (~6) Calvert and Pitts
(1966)
C. VOLATILITY DATA
PAOPERTY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
(28°c)
VAPOR PRESSURE (stm.} 2.6 (=1) Weast (1973)
WATER SOLUBILITY (mol. m™) inf. Freier (1975)
HENRY'S CONSTANT (atm. m> mai') 1.6 (=5) calculated
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) alcohol, chloroform,
eth
PHYSICAL STATE liquid er
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

The very high QC/NOx ratios lead to significant O, formation. Moderate or low

0C/NO, ratios show no O; formation.

photolysis playing a dominant role.

Kinetic considerations show reactivity with




Chemical Name: Acetone Cyanohydrin Chemical NO.: §

Chemical Formula: (CH3) 2C(OH) CN (M.W.=85) CAS Registry NQ,: 75-86-5

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM} MaX. 03 TOTAL AVERAGE OC | NO. FORMA—

gSGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE TioN RATE REFERENCES
(gg')'c“ No, | Noyno | pem ] TIME (h) RATE (%/h) (PPB/Min)

8. KINETIC DATA

REACTION UNITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
WITH VALUE (28%) RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
3 .1 oot .
OoH em™ molee’' § 6.0 (-13) Estimated 1.9 Not strictly
3 4.1 amenable to
] om” moiee ' 5
3 estimation
hy s!

C. VOLATILITY DATA

PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28%)
VAPOR PRESSURE (stm.) 11.2 (=3) Estimated
WATER SOLUBILITY (mat. m™J) 3900 Estimated
HENRY'S CONSTANT (astm. m3 mol™) 3.2 (=7 Calculated
SOLVENT SOLUBILITY (mol. m™) insoluble Merck (1976) Carbon disulfide, petro-
leum ether
PHYSICAL STATE liquid

D. CLASSIFICATIONS

REACTIVITY: II VOLATILITY: III OVERALL: II

E. GENERAL COMMENTS

No laboratory or smog chamber data are available.



Chemical Name: Aceronitrile

Chemical Formula: CH

3

CN (M.W.=41)

Chemical NO.: 6

CAS Registry NO.: 75-05-8

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE OC NO., FORMA-
ORGANIC CONG. TIME IRRADIATION | DISAPPEARANCE TION RATE REFERENCES
CHEMICALL g | NO/NO | trem) | i TIME (h} RATE (X/h) {PPB/Min)
1ac) x| NO2
4.0 D.2 |0.25 0.01 10-12 Sickles et al (198Q)
4,0 0.07[0.25 0.01 10-12 Sickles et al (1980Q)
4.0 0.2 0.0 31 0.02 Dimitriades and Joshi (1977)
8. KINETIC DATA
OH RATE CONST. COMMENTS ON
AEACTION uNITe RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE 25C) ETHANE ESTIMATION
oM em3 moiec' 57! 4.9 (-14) Harris et al (1981) 0.2
0, om? moiec 8! <1.5 (-19) Harris et al (1981)
W 5!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPEATY VALUE REFEAENCES COMMENTS
(28°C)
VAPOR PRESSURE (stm.} 1.1 (-1) Dreisbach (1961)
WATER SOLUBILITY (mal. m') inf. Freier (1975)
HENRY'S CONSTANT (stm. m3ma™) | 66 (=6) Calculated
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) Methanol, acetone,
PMYSICAL STATE 11quid chloroform, ether

REACTIVITY: 1

D. CLASSIFICATIONS _

VOLATILITY: 1II

E. GENERAL COMMENTS
Significantly less reactive than ethane.

A=6

OVERALL: !




Chemical Name: Acetylene

Chemicsl Formulas: C2H2 (M.W.=26)

Chemical NO.: 7

CAS Registry NO.: 74-86-2

A, SMOG CHAMBER DATA

INITIAL CONC. [PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA -~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE ‘REFERENCES
CHEMICALL NO, | NONO | pemr | (m) TIME (n) RATE (%/h} (PPB/Min)
C) x
4.0 D.2 [0.25 J0.1S 10-12 O.9xpropan1 Sickles et al (1980)
4.0 p.07(0.25 [0.15 10-12 0.9xpropang Sickles et al (198Q)
4.0 D.2 0.10 5.3 6.3 Dimitriades and Joashi (1977)
2.0 1.0 |0.05 0.0 5 3.4 2,8 Yanagihara et al (1977)
B. KINETIC DATA
REACTION NITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
- VALK G ATV | o
OH em? maiec' s°! 1.7 (-13) Atkinson et al (1979) 0.6
0, om maiec ! 57! 8.6 (-20) NAS (1976)
w s
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
2s’c
VAPOR PRESSURE (atm.) 48 Jordan (1954)
WATER SOLUBILITY {mot. m3) 29 Stephen and Stephen (1963)
HENRY'S CONSTANT (atm. m> moi”') 3.4 (-2) Calculated
SOLVENT SOLUBILITY (mal. m™) 1050 Miyano and Hayduk (1981) | benzene
" 990 methanol
HYSICAL STATE 720 Hexane
gas
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

The high disappearance rates cannot be reasonablg explained.
prevailing OH concentrations of approximately 10
high.

These would require
molec cm~3 which are much too
The Sickles et al (1980) data may suffer from high background 03 levels.

These smog chamber data are inconsistent with our current knowledge of photochemistry.
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Chemical Name:

Acrylic acid

Chemical NO.: 8

Chemical Formufa: CH,CHCOOH (M.W.=72) CAS Registry NO.: 79~10-7
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.Q3 ToTAL AVERAGEOC | NO,FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
CHEMICALI v | noo/NO | PPV n TIME (M) RATE (%/n) (PPB/Min)
10C) x| N9z
B. KINETIC DATA
ON AATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE 25C) ETHANE ESTIMATION
oH emd matec' st 2.8 (~11) Estimated 90.3
0, em3 moiec ' 5!
hy s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°%)
VAPOR PAESSURE (stm.) 5.3 (-3) Jordan (1954)
WATER SOLUBILITY (mel. m) inf. Freier (1975)
HENRY'S CONSTANT (atm. m® moi'") 3.2 (=7} Calculated
SOLVENT SOLUBILITY (mol. m'3) inf, Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: 111

Expected to be significantly more reactive than acetic acid.
No smog chamber or laboratory kinetic data are available.

E. GENERAL COMMENTS




Chemicsl Name: Acrylonitrile , Chemical NO.: 9

Chemical Formula: CH,CHCN (M.W.=53) CAS Registry NO,; 107-13-1

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. Q3 TOTAL AVERAGE OC NO., FORMA—~

ORGANIC CONC. | TIME | \RRADIATION | DISAPPEARANCE TI0N RATE REFERENCES

cs-‘«gg:lcu NOy | NoNO | pemr | m TIME (W) RATE (%/h) (PPB/Min)

4.0 0.2 10.25 |1.9 10-12 2xpropane |Sickles et al (1980)

4.0 0.071 0.25 1.1 10-12 2xpropane |Sickles et al (1980)

4.0 0.2 0.37 |5.5 5.3 Dimicriades and Joshi (1977)

B. KINETIC DATA

OH RATE CONST. COMMENTS ON
Ri‘:?:'w NS "Cﬁﬁ:"«:@:ﬁ REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATICN
oM em® moiect s 4.1 (~12) Harris et al (1981) 13.2
3 1l
0, om” maiec *§ £1.0 (-19) Harris et al (1981)
W st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
(28°C)
VAPOR PRESSURE (stm.} 1.5 (-1) Jordan (1954)
WATER SOLUBILITY (mot. mS) 1500 Lyman et al (1982)
Calculated

HENAY'S CONSTANT lm.m3 mai’) | 9.8 (=5)
SOLVENT SOLUBILITY (mol. m'Y

PHYSICAL STATE liquid

D. CLASSIFICATIONS

REACTIVITY: III VOLATILITY: III OVERALL: III

E. GENERAL COMMENTS




Chemical Name: Adipic acid Chemical NO.: 10

Chemical Formula: HOOC(CHZ)ACOOH (M.W.w146) CAS Registry NO.: 124-04-9

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO. FOAMA—
ORGANIC CONC. | TIME | IRRADIATION | OISAPPEARANCE TIO%‘ RATE REFERENCES
CI:S(I:A,ICAL NOy | NOy/NO | (mpm) Y} TIME (h} RATE (%/M (PPB/Min}

B. KINETIC DATA

OMW RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONST
WITH VALUE (25C) ETHANE es-nmrxo:wr
oM emI motee’ 57! 4.4 (=12) Estimated 14.2
0, em’ motec' 5!
h st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REEERENCES COMMENTS
(28°c)
VAPOR PRESSURE (atm.) 1.3 (=4) L:cn::.lau (1954)
WATER SOLUBILITY (mel. m™) 137 orrison and Boyd (1973) 20%
HENRY'S CONSTANT (stm. m3 moi’!) 9.5 (=7 Calculated
SOLVENT SOLUBILITY (mel. m'S soluble Merck (1976) acetone, methanol,
ethanol
PHYSICAL STATE solid
D. CLASSIFICATIONS
REACTIVITY: 1II VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
Should be significantly more reactive than acetic acid.
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Chemical Name: aniline

Chemical Formula: C6H5NH2 (M.W.=93)

Chemical NO.:

11

CAS Registry NO.: 62-53~3

A. SMOG CHAMBER DATA

REACTIVITY: II

GENERAL COMMENTS

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO, FORMA-
OﬁGAﬁ(‘:IAC CONC. TIME IRRADIATION | DISAPPEARANCE TIO& RATE REFERENCES
CHEMICAL} yo | oo [ e | TIME (W) RATE (%/h) {PPB/Min)
0.8 0.96 0.0 4 Spicer et al (1974)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT AEFERENCES OH RATE CONST. COMMENTS ON
WITH VALUE (28°) RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OH emd motec' 57! 1.2(=10) ;2.4(~11)Custen et al (1981);[387.1 to 77.4
oy o moiec™! 5! Barnes et al (1982)
nw !
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFEAENCES COMMENTS
{28%)
VAPOR PRESSURE (atm.) 8.8 (~4) Dreisbach (1955)
WATER SOLUBILITY (mal. m™) 390 Dreisbach (1955)
HENRY'S CONSTANT sm.m > mot'y  |2.2 (~6) Calculated
SOLVENT SOLUBILITY (mal. m™) inf. Merck (1976) benzene, alcohol, chloro=
form
PHYSICAL STATE 1iquid
D. CLASSIFICATIONS
VOLATILITY: III OVERALL: II

Although highly reactive, it is a known smog inhibitor (Gitchell et al, 1974).
1t does, however, contribute significantly to aerosol formation (Spicer et al, 1974} .
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Chemical Name: Benzene Chemical NO.: 12
Chemical Formula: C.H, (M.W.=78) CAS Registry NO.: 71-43-2
A. SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX. O3 TOTAL AVERAGE OC NO. FORMA-
ORGANIC CONC. ] TimE | IRRADIATION | DISAPPEARANCE | TiGN RATE REFERENCES
Ct‘gg‘CAL NO, | NoyND | (PP h) TIME (n} RATE (Wh) (PPBR/MIN)
4.0 0.2 0.02 | 1.5 3.1 Dimitriades and Joshi (1977)
2.0 B..O 0.05 |0.0 5 3.3 1.9 [Yanagihara et al (1977)
1.0 0.5 [0.11 |[0.0 1.1-1.6 Dimitriades et al (1975)
1.5 0.6 10.05 }0.2x 5 2.4 0.2xtoluendlaity et al (1973)
toluere
4.0 2.0 |0.0 0.0 Lavy and Miller (1970)
2.0 1.0 (0.05 0.05 2.2 1.6 Heuss and Glasson (1970)
8.0 2.0 {0.0 0.0 Brunelle et al (1966)
B. KINETIC DATA
OMW RATE CONST. COMMENTS ON
REACTION UNITS MATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE 23C) ETHANE ESTIMATION
o om? matec’' s™! 1.2 (-12) Atkinson er al (1979) 3.9
0, emd moiee's™!
»w X
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFEAENCES COMMENTS
28%)
VAPOR PRESSURE (atm.} 1.3 (~-1) Zwolinski and Wilhoit (1971)
WATER SOLUBILITY (mol. m™) 22.8 McAuliffe (1966)
HENRY'S CONSTANT (em. m®mat™!) |5, 4 (~3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol, m') inf. Merck (1976) alcohol, acetone, ether
PHYSICAL STATE liquid
D.CLASSIFICATIONS
REACTIVITY: I VOLATILITY: 111 OVERALL: 1I
E. GENERAL COMMENTS
Although moderately reactive, it is inefficient in ozone formation. A large

fraction of products (=~100%) is phencl (Hendry, 1979).

may be responsible for preventing significant O3 formation.

This radical scavenger




Chemical Nams:

Chemical Formula: 1-!0(:6}14

Bisphenol-A

-C(CH3) 2-C6H40H (M.W.=228)

Chemical NO.: 13

CAS Registry NO.: 80-05-7

A. SMOG CHAMBER DATA

INITIAL CONC. {PPM) MaXx- 03 TOTAL AVERAGEOC | NO, FORMA-
ORGANIC CONC. [ TIME | IRRADIATION | DISAPPEARANCE | TION RATE AEFERENCES
CHEMICAL no, | NO/NO | PP | (W) TIME (h) RATE (X/h} (PPB/Min)

B. KINETIC DATA

REACTION UNITS RATE CONSTANT AEFERENCES OH RATE CONST. COMMENTS ON

WITH VALUE (28C) RELATIVE TO RATE CONSTANT

ETHANE ESTIMATION
3 . K

am em? motec ' 3 7.0 (-11) Estimated 225.8

0y em? moiee' g

W s

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (atm.) 1.9 (-12) Estimated
WATER SOLUBILITY (mei, m') 1.5 (1) Freier (1975) 20°¢
HENRY'S CONSTANT (stm. m? moi’}) 1.2 (~11) Calculated
SOLVENT SOLUBILITY (mol. m'Y) soluble Merck (1976) alcohol, acetone
alightly soluble carbon tetrachloride

PHYSICAL STATE solid

REACTIVITY: III

D. CLASSIFICATIONS

VOLATILITY: 1

E. GENERAL COMMENTS

No laboratory or smog chamber data are available.

OVERALL: !




Chemical Name:

Butadiene-1,3

Chemicai

NO.: 14

Chemical Formuls: CH,CHCHCH, (M.W.=54) CAS Registry NO.: 106-99-0
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
cv:ggocn nO, [ NOyNO | evr | TIME (W RATE (%/h) PPB/Min)
2.0 1.0 0.05 0.791 1.8 5 20.0 23.1 Yanagihara et al (1977)
1.0 D.5 | 0.11 | 0.89 6 13.0 Dimitriades ec al (1975)
1.0 .4 | 0.05 7 4.3 [[lasson and Tuesday (1970)
2.0 E.o 0.05 0.48 ] 15.0 25.0 Heuss and Glasson (1968)
3.3 D.85 0.72 3 27.5 Altshuller et al (1966)
3.0 1.0 | >20 0.6510.75 -] 49.0 Echuck and Doyle (1959)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT AEFERENCES ::&;T:: ?3“ :::“EM:SJSSTC::T
WITR VALUE 28C) ETHANE ESTIMATION
OM em’ motec 5! 6.9 (-11) Atkinson et al (1979) 222.5
3 R
9, om™ molec 3 8.4 (-18) Niki (1978)
h s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE MEFERENCES COMMENTS
128c)
VAPOR PRESSURE (stm.} 2.77 Zwolingki and Wilhoit(1971)
WATER SOLUBILITY (mol. m) 13.6 McAuliffe (1966)
HENRY'S CONSTANT {atm. m> mai’!) 7.4 (=2) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol. m™Y)
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 11 OVERALL: 111
€. GENERAL COMMENTS

Highly reactive.

propylene oxide have been identified.

A-14
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Chemical Name: 0-Butane Chemical NO.: 15

Chemical Formula: CH,CH,CH,CH, (M.W.=58) CAS Registry NO.: 106-97-8

A. SMOG CHAMBER DATA

INIiTIAL CONG. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA—
ORGANIC CONG. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C'fgg)m" NOy | NOL/NO | iPPMI () TIME (h) RATE (%/h) (PPB/Min
2.1 0.55[0.27 {0.16 10-12 Jefferies et al (1982)
2.0 1.0{0.05 {0.05 5 7.0 4.0 Yanagihara et al (1977)
7.4 0.2 |0.05 (0.22 10 1.4 Zfonte and Bonamassa (1977)
4.0 0.2 0.23 12 1.4 Dimitriades and Joshi (1977)
1.0 0.5 [0.11 |0.04 6 1.8 Dimitriades et al (1975)
3.0 0.3 0.7 6 2.5 Altshuller and Bufalini (1971)
6.0 0.6 0.9 6 2.0 Alcshuller and Bufalini (1971)
2.0 1.0 |0.05 0.16 6 0.8 4.6 Heuss and Glasson (1968)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REW'::E:‘ON UNITS NCESSN(:;%';‘T REFERENCES RELATIVE TO AATE CONSTANT
ETHANE ESTIMATION
On om? moiec™ §°1 2.7 (=12) iAtkinson et al (1979) 8.7
0, om® moiec' ™" 1.0 (-23) NAS (1976)
w st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28°c
VAPOR PRESSURE (stm.) 2.4 Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mol. m 1.1 McAuliffe (1966)
HENRY'S CONSTANT {atm. m3 moi' !} 9.5 (-1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol. m™) 1.9 (4) Gerrard (1976) Octanol
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 111
€. GENERAL COMMENTS

Ozone formation is highly sensitive to initial HC/NOx ratio. A ratio of 5 to 10 is
most efficient in 0, formation. A number of photochemical products such as acetal-
dehyde, carbon monoxide, carbon dioxide, methyl ethyl-ketone, formaldehyde, peroxyacetyl
nitrate, methyl nitrate, ethyl nitrate, propylnitrate, butylnitrates, and butyraldehyde
have been identified.
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Chemical Nama: Iso-Butane Chemical NO.: 16

Chemics! Formula: (CHJ)ZCHCH3 (M.W.=58)

CAS Registry NO.: 75-28-5

A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGEOC | NO_ FORMA—
ORGANIC CONC. { TIME § /RRADIATION | DISAPPEARANCE ﬂcﬁ; RATE AEFENENCES
C"“gg,lcﬁL NO, NOleo (PP n TIME (h) RATE (%/h) (PPB/Min)
1 0.4{0.05 0.6 Glasson and Tuesday (1970)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 2:&‘1,‘;5:?2“ AT ConaTANT
wiTH VALUE (38 C) ETHANE ESTIMATION
om em? motes’' 57! 2.4 (~12) tkinson et al (1979)| 7.7
o, am3 moiec' 37! 2.0 (=23) AS (1976)
w s!
C. VOLATILITY DATA
PROPERTY NAME [UNITS) PROPERTY VALUE AEFERENCES COMMENTS
125°C)
VAPOR PRESSURE (stm. 3.4 Dreisbach (1959)
WATER SOLUBILITY (mot. m) 8.4 (-1) McAuliffe (1966)
HENRY'S CONSTANT (stm. m3moi’"y | 1.2 Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mel. m™)
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
€. GENERAL COMMENTS

Reactivity should be very nearly identical to n-Butane.
i{~Butane is also comparable to n-Butane (0.60 vs. 0.75) and is roug
as propane (Glasson and Tuesday, 1970).

A-16
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Chemical Name: 1-Butene

Chemical Formula: CH4CH CHCH, (M.W.=56)

Chemical NO.: 17A

2 CAS Registry NO.: 106-38-9

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.Og TOTAL AVERAGE OC NO,, FORMA~
ggg’::“c'fL CONG. | TIME | IRAADIATION | OISAPPEARANCE | TIGN RATE AEFERENCES
phvss NO, | NO/NO | tpem | (W TIME (h) RATE (%/h) (PPB/Min)
2.0 1.010.058 0.57 1 4.8 S 19.0 11.8 'fanagihara et al (1977)
1.0 0.5]0.11 0.67 6 7.0 Dimitriades et al (1975)
2.0 1.0;0.05 0.47 6 14.0 13.0 Fleuss and Glasson (1968)
1.2 0.8(0.14 | 0.43 6 jnrunene et al (1966)
3.0 1.01 >20 0.58{0.75 3 55.0 Schuck and Doyle (1959)
B. KINETIC DATA
RE OW RATE CONST. COMMENTS ON
wA::l o UNITS 'CKS:N(;Z%?T REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OM em? motee ' s 2.9 (~11) Atkinson et al (1979) 93.5
oy em? matec’! 5! 1.2 (-17) Niki (1979)
W g’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE AEFERENCES COMMENTS
125°C)
VAPOR PRESSURE (stm.) 2.9 Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mot. m™ 4.0 McAuliffe (1966)
HENAY'S CONSTANT (mm. m3 mei') 2.6 (~1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mal. m')
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Highly reactive chemical (Stephens and Burlesom, 1967; Altshuller and Bufalini, 1971).
Known products include formaldehyde, acetaldehyde, propionaldehyde, carbon monoxide,
peroxyacetyl nitrate, peroxypropionyl nitrate, nitric acid, butyraldehyde, butylene oxide,
methyl nitrate, ethyl nitrate, ethane and ethene.
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Chemical Name:

cigs-2~Butene

Chemical NO.: 17B
Chemical Formula: CHJCHCHCH3 (M.W.=56) CAS Registry NO.: 590-18-1
A, SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX. 03 TOTAL AVERAGE OC NO., FOAMA -
ORGANIC CONC. TIME IRRADIATION { DISAPPEARANCE TION RATE REFERENCES
CHEMICAL] noy | NO/NO | or | () TIME (h} RATE (Wh) (PPR/Min}
1.0 0.5]| 0.11 | 0.74 23.5 Dimitriades et al (1975)
2.0 1.0 0.05 0.44 28.0 Heuss and Glasson (1968)
8. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 2:&:’:’5:2;‘* - ES*EM:;J:TT
% NT
WITH VALUE 25C) ETHANE ESTIMATION
oH em? moic ' 57! 4,3 (-11) Atkingon et al (1979)Y 138.7
o, om? motee™' 571 1.4 (=16) Niki (1979)
W a
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERATY VALUE REFERENCES COMMENTS
28°)
VAPOR PRESSURE (stm.) 2.1 Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mol. md) 1.4 Lyman et al (1982)
HENAY'S CONSTANT (atm. m> mai™’) 7.1 (=1) Calculaced
SOLVENT SOLUBILITY tmol.m')
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: [II

E. GENERAL COMMENTS




Chemical Name: trans—-2-Butene Chemical NO.: 17C

Chemical Formula: CHBCHCHCH3 (M.W.=56) 624-64-6

CAS Registry NO.:

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO, FORMA~
QORGANIC CONC. | TIME IARADIATION | DISAPPEARANCE TlO% RATE REFERENCES
CHEMICALY Noy | Nogmo | eem | (wi TIME (n) RATE (%/h) (PPB/Min)
1.0 0.5 0.14 0.70 ‘6 34.1 Dimitriades et al (1975)
4.0 2.0§ 0.0 0.6710.8 6 82.6 Levy and Miller (1970)
2.0 1.01 0.05 | 0.44 6 7.1 38.0 Heuss and Glasson (1968)
3.0 1.0f >20 0.7310.5 3 50.0 Schuck and Doyle (1959)
B. KINETIC DATA
OM MATE CONST. COMMENTS ON
REACTION UNITS il REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OH om® motec’' 51 6.8 (-11) Atkinson et al (1979) 219.4
Q, om® matec' 57! 2.6 (-16) Niki (1979)
™ s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28'c)
VAPOR PRESSURE (stm.) 2.3 Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mol. m) 1.4 Lyman et al (1982)
HENRY'S CONSTANT tatm. m3 mor') 7.1 (~1) Calculated
SOLVENT SOLUBILITY (mol. m™3)
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 11l VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS

Known reaction products include:

acetaldehyde, peroxyacetyl nitrate, carbon

monoxide, formaldehyde, mechyl ethyl ketome, methyl nitrate and nitric acid.
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Chemical Name:

Isobutylene

Chemical Formula: (CH,) ,CCHy (M.W.=56)

Chemical NO.:

CAS Registry NO.:

A, SMOG CHAMBER DATA

18

115-11-7

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE OC | NO, FORMA-
QRGANIC CONC. TIME IRRADIATION | DISAPPEARANCE TION RATE REFEARENCES
CHEMICAL) no | Noyino | eom | () TIME (h} RATE (%/h) PPR/Min)
2.0 1.0 }0.05 0.75 (2.0 6 20.0 15.6 Yanagihara et al (1977)
1.0 0.4 |0.05 3.5 Glasson and Tuesday (1970)
5.0 3.0 |0.0 80.0 Altshuller and Cohen (1963)
3.0 1.0} »20 [1.0 i{0.5 1.7 55.0 -20.0 Schuck and Doyle (1959)
B. KINETIC DATA
REACTION ONITS RATE CONSTANT REFERENCES 2:&:_’"5:23‘“ :f;":ggfi':"
WITH VALUE 25 CI ETHANE ESTIMATION
oM em® matec' 51 4.7 (~11) Atkinson et al (1979 151.6
9, em moiec T 57! 6.0 (~18) Niki (1979)
W s!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
(25%)
VAPOR PRESSURE (awm.) 3.0 Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mal. m™) 4.7 McAuliffe (1966)
HENRY'S CONSTANT (atm. m3 moi'!) 2.1 (~1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY tmol. m3)
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: g1 VOLATILITY: 111 OVERALL: 111

Highly reactive.

E. GENERAL COMMENTS
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Chemical Name: n-Butanol _ Chemical NO.: 19

Chemical Formula: C;H,CH,0H (M.W.~74) CAS Registry NO.:  71-36-3

A. SMOG CHAMBER DATA

INITIAL CONG. (PPH) YAX. O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TIME | IRAAOIATION | DISAPPEARANCE no?« RATE REFERENCES
CHEMICALL no, | No/NO | ieem) | in) TIME (W) RATE (%/N) {PPR/Min)
4.0 0.2 0.28 {13.8 1.1 Dimitriades and Joshi (1977)"
2.0 1.0 0.05 ]0.14 5 7.4 5.7 Yangihara et al (1977)
1.0 0.6 |1 0.05 l.4x 5 ~9.6 l.0xtoluene!{Laity et al (1973)
Eolueng
1.0 0.142.7 0.13 7 9.0 Wilson and Doyle (1370)
B. KINETIC DATA
REACTION uNITS RATE CONSTANT REFERENCES :: &:T::ggst :Ao‘:‘EM:ONJSSTOA: .
WITH VALUE (25C) ETHANE ESTIMATION
OoH em® maiec' 57! 7.6 (-12) |Atkinson et al (1979)
a, om? motec™! 57!
n s?!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
28'c)
VAPOR PRESSURE {stm.} 8.4 (=3) Jordan (1954)
WATER SOLUBILITY (mol. m™) 1000 Verschueren (1977)
HENRY'S CONSTANT (atm. m3 moi' ) 8.1 (=6) Calculated
SOLVENT SOLUBILITY (mel. m) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

* ’
These data are for t-Butanol which {s less reactive than n-butanol {Laity et al, 1973)
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Chemical Name:

2-Butoxyethanol

Chemical Formula; C,HgOCH,CH,0H (M.W.=119)

Chemical NO.:

20

CAS Registry NO.: 111-76-2

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE OC NO., FORMA—
ORGANIC CONC. | TIME | |{RRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C*('gg'c“ Noy | NoyNG | per | (m) TIME (0 RATE {%/h) (PPB/Min)
2.0 1.0 0.05 [0.38 5 4.5 9.3 Yanagihara et al (1977)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
n::s;mu UNITS "C:iﬁ:"g:é"“' REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oH am> motec 57! 1.6 (-11) Estimated 51.6
9, em? motec ' 57
W s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
(28%)
VAPOR PRESSURE (atm.) 5.4 (=4) Estimated
WATER SOLUBILITY (mal. m) 423 Merck (1976)
HENRY'S CONSTANT {atm. m? moi’!) 1.9 (=6) Calculated
SOLVENT SOLUBILITY imet. m'Y
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS




Chemical Name:

Chemical Formula:

3 4

n-Butyl acetate

CH,Co0C Hg (M.W.=116)

Chemical

NO.: 21

CAS Registry NO.: 123-86-4

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO., FORMA—
85?»‘2.”&'& CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
pp nO, [ Nogno | ey | iw TIME (h) RATE {%/h) (PPB/Min)
2.0 1.0 (0,05 0.02 5 5.3 3.5 Yanagihara et al (1977)
4.0 0.2 0.18 (4.3 4,3 Dimitriades and Joshi (1977)*
1.0 0.6 ([0.05 |0.8x 5 4.4 0.7xtoluen¢ Laity et al (1973)
toluene
4.0 2.0 0.0 &'0.08 6.0 Levy and Miller (1970)*
1.0 0.2 5.3 0.11 5.0 Wilson and Doyle (1970)
B. KINETIC DATA
AEACTIO OH RATE CONST, COMMENTS ON
wn-u' N UNITS Rcﬁsgﬁg}éw REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OH em? motec! 31 5.3 (-12) Atkinson et al (1979)( 16.1 Rate assumed
3 4 to be the same
O3 em” motec” S as that of
w -1 s-Butyl acetate
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFEAENCES COMMENTS
2s'%)
VAPOR PRESSURE (atm.} 1.4 (-2) Jordan (1954)
WATER SOLUBILITY (mot. m') 43 Verschueren (1977)
HENRY'S CONSTANT (stm. m? moi") 3.3 (-4) Calculated
SOLVENT SOLUBILITY imel. m') inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid

REACTIVITY:

I1I

D. CLASSIFICATIONS

VOLATILITY:

I11

€. GENERAL COMMENTS

OVERALL: Il

Ethyl acetate at high OC/NOx ratios (Sickles et al, 1980) shows significant O3
formation. Butyl acetate should be at least as much or more reactive than ethyl

acetate.

*
These data are for i-Butyl acetate
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Chemical Name: sac-Butyl alcohol Chemical NO.: 22
Chemical Formula: C,H CHOHCHE, M.W.=74) CAS Registry NO.: 78-92-2
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA -
ORGANIC conc. | Tiwe | \nRaDIATION | Oisaspeamance | Tick RatE REFERENCES
C)?g(’:ﬁ)l“l- Ny, NOleO (PPM) (h) TIME (h) RATE (%/h) (PPB/Min)
1.0 0.6 {0.05 1.3x
toluene¢ 5 1.0xtoluene¢ Laity et al (1973)
1.0 0.1]1.5 0.13 7 6.0 Wilson and Doyle (1970)*
8. KINETIC DATA
OW RATE CONST, COMMENTS ON
REACTION UNITS RATE CONSTANT REFEAENCES RELATIVE 7O RATE CONSTANT
WITH VALUE 25C) ETHANE ESTIMATION
oM em3 motec’ 57! 7.3 (-12) Estimated 23.5
0, em3 moec* 57!
[ s!
C. VOLATILITY DATA
PROPERATY NAME (UNITSI PROPERTY VALUE REFERENCES COMMENTS
(28%)
VAPOR PRESSURE (stm.) 2.2 (~2) Jordan (1954)
WATER SOLUBILITY (mol. m™) 1700 Morrison and Boyd (1973)
HENRY'S CONSTANT (stm.m3mor’) | 1,3 (=5) Calculated
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 1II OVERALL: III
E. GENERAL COMMENTS

*
These data are for iso-Butyl alcohol.
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Chemical Name:

t-Butyl alcohol

Chemical Formula: (CH,) 3CO!'I (M.W.=74)

Chemical NO.; 23

CAS Registry NO.: 75-65~0

A. SMOG CHAMBER DATA

A-25

INITIAL CONC. (PPM) MAX 03 TOTAL AVERAGEGC | NO, FORMA—
ORGANIC CONC. | TIME | \RRADIATION { DISAPPEARANCE Tlo% RATE REFERENCES
C’;‘ggmAL NO, | NO/ND | ipem) ) TIME (N RATE (%/h (PPR/Min)
4,0 0.2 0.28 }13.8 1.1 Dimitriades and Joshi (1977)
1.0 0.6 0.05 {0.3x ] ~2 D.3xtoluene|Laity et al (1973)
Folueng
B. KINETIC DATA
—— - Sartcoarant | meremewcms | o | SomERSon
WITH VALUE (25C) ETHANE ESTIMATION
oM em’ moiec' s 6.0 (~13) Estimated 1.9
0, cmI motec’' 57!
1 s!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
8%
VAPOR PRESSURE (stm.} 5.5 (-2) Jordan (1954)
o
WATER SOLUBILITY (moi. m'Y) inf. Frier (1975) 20°¢C
HENRY'S CONSTANT (stm. m? moi’") 3.3 (-6) Calculated
SOLVENT SOLUBILITY (mat. m3) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1III VOLATILITY: 1II OVERALL: III
E. GENERAL COMMENTS




Chemical Name:

Chemical Formula:

Carbon disulfide

CS2 (M.W.=76)

Chemical NO.:

24

CAS Registry NO.: 75-13-0

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM} MAX. 03 TOTAL AVERAGE OC NO,, FORMA—
ORGANIC CONC. [ TImME | IRRADIATION | DISAPPEARANCE TIO%G RATE REFERENCES
CHEMICAL] yo | NoyNo | eomi | TIME (R RATE (%/h) {PPB/Min)
2.0 P.9s; 0.25 | 0.0 10 1.4 Sickles and Wright (1979)
2,0 D.49| 0.25 0.01/ 8.6 10 2.2
2.0 D.20} 0.25 0.05] 8.1 10 2.8
2.0 P.ID 0.25 0.33419.3 10 3.8
8. KINETIC DATA
REACTION UNITS AATE CONSTANT AEPERENCES e ONST. | COmMENTS ON
WITH VALUE (z3C) ETHANE ESTIMATION
oH em? moiee 57! <1.5 (~15) Wine et al (1980); =0.0
s 4 WMO (1982)
O3 em” molee S
w st
0 3.4 (-12) WMO (1982)
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28%)
VAPOR PRESSURE (stm.) 4.8 (-1) Dreisbach (1961)
WATERSOLUNL”Y(MM.MJ) 22 Freder (1975)
HENAY'S CONSTANT (stm.m3mo™t | 2.2 (=2) Calculated
SOLVENT SOLUBILITY (mal. m'3) inf. Merck (1976) methanol, ether, benzene
PHYSICAL STATE 14{quid
D.CLASSIFICATIONS
REACTIVITY: 1I VOLATILITY: III OVERALL: II
E. GENERAL COMMENTS

OH rate constant is negligible.
that in the presence of oxygen it may be much faster.
concentration of 4xl0%molec. cm”

However, there is enocugh evidence to suggest
Assuming an 0(3p)
, no significant reactivity occurs.

Excited

state Csy oxidation (Wine et al., 1980) may lead to some SO; production but
the kinetics are not well understood.

reactivity,
products.

but cannot be considered firm.

Smog chamber data show considerable
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Chemical Name: Carbon tetrachloride Chemical NO.; 25
Chemical Formuls: CCI‘b (M.W.=154) CAS Registry NO.: 56=23~5
A, SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX-O3 TOTAL AVERAGE OC | NO,FORMA-—
ORGANIC CONC. | TimE | 1RRaDIATION | DIsAPPEAnancE | Tih RaTE REFERENCES
CHEMICALY Noy | NoyNa | o) | ) TiME M | RATE (wm {PPB/Min)
0.05 0.5 0.0 200 0.0 1.111ian et al (1975)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION uNiTS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE (78T) ETHANE ESTIMATION
o em? motec! 87! <1.0 (-16) Hampson (1980) 0.0
0, om’ maiec’' 37!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28'c)
VAPOR PRESSURE (stm.) 1.5 (~1) Dreisbach (1959)
WATER SOLUBILITY (mal. m™S) 7.5 Verschueren (1977)
HENRY'S CONSTANT (stm. m3 moi'') 2.0 (=2) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mat. m') inf. (1976) alcohol, benzene, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

Completely unreactive in the troposphere.
in the stratosphere (WMO, 1982).
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Chemical Name: Chloroform

Chemical Formula:

CHCl3 M.W.=119)

Chemical NO.: 26

CAS Registry NO,; 67-66-3

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM)} MAX. 03 TOTAL AVERAGE 0C NO.,, FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C)?g;'“l- NO, | NO/NO | (Pemy (h) TIME (W) RATE (%/h) (PPB/MIin)
4.0 0.2} 0.25 |o0.02 10-12 0.4xpropanel’ Sickles et al (1980)
4.0 D.07 | 0.25 0.2 10-12 0.8xpropane* Sickles et al (1980)
4.0 0.2 0.0 |2.4 0.8 Dimitriades and Joshi (1977)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REPERENCES 2:&:‘:’5: ?3“' :21"‘!“:3‘31?&7
WITH VALUE (28°C) ETHANE ESTIMATION
oM em motec! 57! 1.1 (-13) Hampson (1980) 0.35
03 om3 motec’'s™!
w s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28'%c)
VAPOR PRESSURE (atm.) 2.6 (~1) Dreisbach (1959)
WATER SOLUBILITY (mal, m™) 78 Verschueren (1977)
HENRY'S CONSTANT (stm. m3 moi™} 3.8 (=3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mot. m') inf. Merck (1976) alcohol, benzene, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

Reactivity expected to be significantly less than ethane.

ratios (=50) O
03 levels may 3.

*
Maximum rate of NO oxidation.

production is seen (Sickles et al, 1980).
respousible for this observation.
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Chamical Neme: Monochlorobenzese Chemical NO.: 27
Chemical Formula: CHCl (M.W.=113) CAS Registry NO.; 108-90-7
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO.,FORMA-
OAGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | Tich RATE REFERENCES
CHEMICAL no, | NogiNo | bow | TIME (W RATE (%/h) {PPB/Min)
2.0 1.0 {0.05 [0.0 5 1.5 1.7 Yanagihara et al (1977)
8. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFEAENCES e onsT. il
b VALUE (28 CI ETHANE ESTIMATION
oH em? motee’ 57! 5.0 (=13); Custen et al (1981); | 1.6-2.9
3 ' 9.0 (~13) Mill et al (1982)
04 am” molee §
h s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PAOPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (atm.) 1.5 (=2) Dreisbach (1955)
WATER SOLUBILITY (mol. mdy 4.4 Dreisbach (1955)
HENRY'S CONSTANT (atm. m3 mei™") 3.8 (~3) Mackay at al (1979)

SOLVENT SOLUBILITY (mei. m'})

PHYSICAL STATE

liquid

freely soluble

Merck (1976)

alcohol, benzene, ether

REACTIVITY: 11

Only about half as reactive as benzene.
have not been performed.

D. CLASSIFICATIONS

VOLATILITY: 11I

€. GENERAL COMMENTS
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Irradiations with high OC/NO, ratio
Should behave similarly to benzene.




Chemical Name: p-Dichlorobenzene . Chemical NO.: 28

Chemical Formula:  1,4-CgH, Cl, (M.W.-147) CAS Registry NO.; 106=46~7

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM} MAX. 03 TOTAL AVERAGE OC NO.,, FORMA~
ORGANIC CONC. | TiME | 'RRACIATION | DISAPPEARANCE | TiON RATE REFERENCES
CHEMICAL| o, | NOy/NO | ey | th) TIME (W RATE (%/h) (PPB/MIn)

OC) X

*
2.0 1.0 j0.05 10.02 | 3.5 5 4.3 3.9 Yanagihara et al (1977)
B. KINET!C DATA

AEACTION UNITS AATE CONSTANT REFERENCES g:&‘g\!’: o :21"‘!”:;::7%7

WITH VALUE (26 C) ETHANE ESTIMATION

OH em® moie' 57 2.5 (~13) Mil1l ec al (1982) 0.8

03 ansmohc'1 s!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28

VAPOR PRESSURE (stm.) 2.3 (=3) Dreisbach (1953)

WATER SOLUBILITY (mol. m™) 5.4 (=1) Verschueren (1977)

HUENRY’S CONSTANT (stm. m? moi') 4.3 (=3) Calculaced

SOLVENT SOLUBILITY (met. m™) soluble Merck (1976) alcohol, benzene, ether

PHYSICAL STATE soldd

D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

*®
Data are for o-dichlorobanzene. The measured smog chamber depletion rate is
much too fast.
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Chemical Name:

1, 3-Dichloropropene

Chemical NO.:

29A

Chemicat Formula: CHZCICHCHCJ' (M.W.=111) CAS Registry NO.: 342-75-6
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) Max O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE TION RATE REFERENCES
cvgalcn No, | NoyNo | eem ™ TIME (h) RATE {%/h} (PPB/Min)
B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFEAENCES momvee AATE CONSTANT
W™ VALUE (28C) ETHANE ESTIMATION
o em’moee' 57! 1.3 (-11) Estimated 41.9
0, amd moiec ' g7
W 5!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
aa'c
VAPOR PRESSURE (stm.) 4.3 (=2) Estimated
WATER SOLUBILITY tmat. m™) 63 Estimated
HENRY'S CONSTANT (itm. m® mat' 1) 6.8 (=4) Calculated
SOLVENT SOLUBILITY (mal. m'3)
PHYSICAL STATE 1iquid
D. CLASSIFICATIONS
REACTIVITY: TII VOLATILITY: 1III OVERALL: III
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: 1,2-Dichloropropene Chemicail NO.:
Chemical Formuta: CH,CCLCHCL (M.W.=111) CAS Registry NO.:  563-54-2
A.SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE 0C NO.,, FORMA~
ORGANIC TonC. ] TiME | 1RADIATION | DisAPPEARANCE | TION RATE REFERENCES
CHEMICAL NO NOleO (PPM) m TIME (N RATE (%/h) (PPB/Min)
(0C) X
B. KINETIC DATA
REACTION TS RATE CONSTANT REFERENCES epelbdsinds AATE GONSTANT
WITH VALUE (25C) ETHANE ESTIMATION
o em® moiee’' s 1.3 (~11) Estimated 41.9
0, em3 motec' 57!
W st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28'c
VAPOR PRESSURE (stm ) 1.3 (1) Estimated
WATER SOLUBILITY (mol. m'3) 16 Estimated
HENAY'S CONSTANT (stm. m3 mai’!) 7.9 (-3) Calculated
SOLVENT SOLUBILITY (mol. m)
PHYSICAL STATE liquid

REACTIVITY:

No smog chamber or laboratory kinetic data are available.

111

D. CLASSIFICATIONS

VOLATILITY: III

E. GENERAL COMMENTS
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Chemical Name: Cumene (Isopropylbenzene) Chemical NO.; 30

Chemical Formula: CgH CH(CH,), (M.W.=120) CAS Registry NO.:  ¢g-32-8

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO, FORMA-

QRGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE ﬂoﬁ RATE REFERENCES
CHEMICAL] no, | NOyNO | pomy | m) TIME (N) RATE (%/h) (PPB/MIN)

1.0 0.5 | 0.11 { 0.28 6 4.0 Dimitriades et al (1975)
4.0 2.0 0.0 0.41] 5.3 [ 6.5 Levy and Miller (1970)

2.0 1.0 0.05 0.19 6 5.5 6.6 Heuss and Glasson (1968)

B. KINETIC DATA
OH RATE CONST. COMMENTS ON

REACTION UNITS RATE CONSTANT REFEMENCES RELATIVE 50 Te CONSTANT

WITH VALUE 8% ETHANE ESTIMATION

oH em® motee’' s 7.8 (-12) Atkinson et al (1979) 25.2

0, em3 motec 17!

h s!

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
25%c
VAPQR PRESSURE {atm.) 6.1 (=3) Dreisbach (1955)
WATER SOLUBILITY imol. m'Y) 4.2 (-1) McAuliffe (1966)
HENRY'S CONSTANT (atm. m3 mat™ !} 1.3 (-2) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mal. m™d) soluble Merck (1976) alcochol
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS
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Chemical Name: Cyclohexane Chemical NO.: 31
Chemical Formuia:  CcH,, (M.W.=84) CAS Registry NO.: 110-82-7
A, SMOG CHAMBER DATA
INITIAL CONC. [PPM) MaX. O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TIME | !RRADIATION | DISAPPEARANGE 'rlo:k RATE REFERENCES
C:'g“:‘,'c“ NOy [ NO/NO | pomy | (mi TIME RATE (%/N) {PPB/Min)
2.0 1.0} 0.05 | 0.09 5 5.8 5.0 Yanagihara et al (1977)
4.0 2.0{ 0.0 | 0.27 6.0 6 11.0 Levy and Miller (1970)
3.0 1.0( >20 0.20( 1.4 3 45 Schuck and Doyle (1959)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
oo o™ UNITS e e REFERENCES RELATIVE TO RATE CONSTANT
. ETHANE ESTIMATION
oM em3motec' 57! 6.2 (-12) Atkinson et al (1979)  20.0
0, em3 motec's™!
W 5!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
8%
VAPOR PRESSURE {eum.) v 1.3 (=1) Zwolinski and Wilhoit (1971P
WATER SOLUBILITY (mot. m™) 6.5 (=1) McAuliffe (1966)
HENRY'S CONSTANT (atm. mS mat' ) 1.8 (1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mel. m™) inf. Merck (1976) ethanol, acetone, benzeng
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1II VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS
*0 still increasing at the end of the rum.

3




Chemical Name: Cyclohexanol Chemical NO.: 32
Chemical Formula: csﬁuou (M.W.=100) CAS Registry NO.: 108-93-0
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO, FORMA~
gsﬁamc CONG. | TIME | IRRADIATION | DISAPPEARANCE | TiON RATE REFERENCES
HEMICAL] Noy | NoyNo | eem | v TIME (h) RATE (%/h) {PPB/MIn)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES g:&ﬁ:;?”“ COMMENTS ON
. 0 RATE CONSTANT
WITH VALUE (28C) ETHANE ESTIMATION
oH om® moiec’t s°! 6.6 (~12) Estimated 21.3
0, em? motec’' 57
v st
C. VOLATILITY DATA
PAOPERTY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
128
VAPOR PRESSURE [atm ) 1.7 («=3) Jordan (1954)
WATER SOLUBILITY (mol. m'Y) 360 Verschueren (1977) 20°%¢
HENRY'S CONSTANT (atm. m> mai'} 4.7 (=6) Calculated
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) ethanol, aromatic hydros
carbons
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: III
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chamical Name:  Cyclohexanone Chemical NO.: 33
Chemical Formula:  CcH,40 (M.W.=98) CAS Registry NO.: 108-94-1
A.SMOG CHAMBER DATA

INITIAL CONC. {PPM) MAX. 03 TOTAL AVERAGE OC | NO., FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TIGN RATE REFERENCES
C""gé‘)'“'- No, | NOy/No | peM) (h) TIME (W) RATE (%/h) (PPB/Min)
2.0 1.010.05 0.08 5.0 6.2 6.4 Yanagihara et al (1977)
1.0 0.6]0.05 0.6x 4.0 0.8xtoluene Laity et al (1973)

tolue

4.0 2.010.0 0.10 TA.B 6 8.5 Levy and Miller (1970)

1 0.2{1.2 0.08 7.0 Wilson and Doyle (1970)

B. KINETIC DATA
OH RATE CONST. COMMENTS ON

REACTION UNITS AATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT

WITH VALUE (28C) ETHANE ESTIMATION

on e maiec™! 5! 5.5 (~12) Estimated 17.7

0, em3 motec's!

V] s?!

C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REPERENCES COMMENTS
28%)
VAPOR PRESSURE (atm.} 5.8 (=3) Jordan (1954)
WATER SOLUBILITY (mol. m™) 230 Verschueren (1977) 20°¢
HENAY'S CONSTANT (stm. m® mol™") 2.5 (~5) Calculated
SOLVENT SOLUBILITY (mol. m™S)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: LIT OVERALL: III

E. GENERAL COMMENTS

irradiation at high OC/NOx ratios have not been performed.

A-36




Chemicai Name: Diethylene glycol Chemical NO.: 34

Chemical Formula:  HOCH,CH,OCH,CH,OH (M.W.=106) CAS Registry NO.: 111-46-6

A.SMOG CHAMBER DATA

INITIAL CONC, [PPM) MaXx. 03 TOTAL AVERAGE OC | NO.,FORMA-
gsgs‘NC‘fL CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
o0 NOy | NOyNO | tPPmy | (m) TIME (n) RATE (%W/h) {PPB/Min)
|
B. KINETIC DATA
REACTIO OH RATE CONST. COMMENTS ON
wv‘ru' N UNITS Rc'ﬁsg"(g%?? REFERENCES RELATIVE TO AATE CONSTANT
ETHANE ESTIMATION

o o motee &1 2.7 (=12) Estimated 8.7

0, em’ moiec’' 8!

e !

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28}
VAPOR PRESSURE (atm.) 9.5 (=6) | Estimated
WATER SOLUBILITY (mol. m') inf. Merck (1976)
HENAY'S CONSTANT (stm. m* mat') | 5.6 (-10) Calculated
SOLVENT SOLUBILITY (mol. m') inf. Merck (1976) alcohol, acetone, ether
insoluble benzene, carbon tet.
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III

E. GENERAL COMMENTS
No smog chamber or laboratory kinetic data are available.

A-37



Chemical Name:

Di-(2~ethylhexyl)phthalate Chemical NO.: 35
Chemical Formuls: Cy4Hag0, (M.W.=390) CAS Registry NO.; 117-81-7
A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE 0C NO., FORMA~
OAGANIC conc. ] Time | inRapiaTion | Disappearance | Tiok RaTE REFERENCES
CHEMICAL| vo | NO,No | e | o TIME (hl RATE (%/h) (PPB/Min)

8. KINETIC DATA
TE CONST. COMMENTS ON

AEACTION UNITS RATE CONSTANT REFERENCES RELATIVE 70 AATE CONSTANT

WITH VALUE (28°C} ETHANE SETATION

oM em? moiee' s’ 2.8 (-11) Estimated 90.3 Not strictly

3 g amenable to
04 em” molec S estimation
W s!
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPEATY VALLE REFERENCES COMMENTS
28%c
VAPOR PRESSURE (stm.) 1.9 (-10) Klopffer et al (1982)
WATER SOLUBILITY (mot, m' 1.0 (=4) Klopffer et al (1982)
HENRY'S CONSTANT (stm. m mal’) 11,9 (=6) Calculated
SOLVENT SOLUBILITY (mol. m™)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: I OVERALL: I
E. GENERAL COMMENTS




Chemical Name:

Diisodecyl phthalate

Chemical Formula: C6H_,‘(C000101121)2 (M.W.=447)

Chemical NO.:

36

CAS Registry NO.:

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX 03 TOTAL AVERAGE OC | NO,, FORMA-
ORGANIC CONC. | TIME | IARADIATION | DISAPPEARANCE T|o7N RATE REFERENCES
CHEMICAL! No, | NoyNo | pmi | m) TIME (W RATE (%/h) (PPB/Min)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES o &‘T‘;“I :233"- e NS TANT
WITH VALUE (28C) ETHANE ESTIMATION
oH o3 motec ! 57 3.4 (~11) Estimated 109.7 ot strictly
3 1 menable to
O3 om” molec 3 stimation
nw st
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
(28°C)

VAPQOR PRESSURE {atm.) 3.8 (-10) Estimated from boiling
WATER SOLUBILITY (mol. m™) point data

HENRY'S CONSTANT (stm. m> mol’ ")

SOLVENT SOLUBILITY imal. m'}

PHYSICAL STATE

D.CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 1 OVERALL: I
E. GENERAL COMMENTS
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Chemical Name: Dimethyl terephthalate Chemical NO.: 37

Chemical Formula: p-CH,00CC H,COOCH ; (M.W=194) CAS Registry NO.: 120-61-6

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO,, FORMA —
QRGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE 'rlo7N AATE REFERENCES
C’(‘gg‘,"“‘- NO, | NO,/NO | (PPM) h TIME (h) RATE (%Wh) (PPB/MIn)

B. KINETIC DATA

REACTION UNITS RATE CONSTANT REFERENCES 22&5;:’5 :2357, :S:"EMCEngsTOAz .
WITH VALUE (26C) ETHANE ESTIMATION
OH an® maise 571 1.2 (-11) Estimated 38.7 ot strictly

3 o menable to
03 om” malec ' § estimation
W s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (atm.) 5.0 (=3) Estimated from boiling
point data
WATER SOLUBILITY imot. m}
HENRY'S CONSTANT (atm. m° moi*}
SOLVENT SOLUBILITY (mot. m3)
PHYSICAL STATE solid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 11I OVERALL: III

E. GENERAL COMMENTS



Chemical Name: Epichlorohydrin Chemical NO.: 38
[+
Chemical Formula: H,&-CHCH,CL (M.W.=92.5) CAS Registry NO.: 106-89-8
A. SMOG CHAMSBER DATA
INITIAL CONG, (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA=—
ORGANIC CONG. | TIME | 'RAADIATION | DISAPPEARANCE | TION RATE REFERENCES
CTOE&ICAL NOX NOZ/NO PPM) [13] TIME (M RATE (%W/h) (PPB/Min}
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES T T e ConSTANT
WITH VALUE (28 C) ETHANE ESTIMATION
These data show
oM om3 motect 5! 2.4 (-11) Dilling et al (1976) | 77.4 that the relacive
a1 .- epichlorohydrin
o, em3 motee ' 57! and 1,1,2 tri~
chloroethans are
v s? ideatical. Rate
constant used is
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PRAOPERTY VALUE REFERENCES COMMENTS
(28°cy
VAPOR PRESSURE (atm.} 2.1 (=2) Jordan (1954)
WATER SOLUBILITY (mal, m3) 650 Verschueren (1977) 20°¢c
HENRY'S CONSTANT tatm. mS moi'hy  [3.2 (=5) Calculated
SOLVENT SOLUBILITY Imol. m) inf. Merck (1976) alcohol, ether
PHMYSICAL STATE liquid

REACTIVITY: III

D. CLASSIFICATIONS

VOLATILITY: III

E. GENERAL COMMENTS

A-4l
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Chemical Name:

Ethane

Chemical NO.: 39

Chemical Formula:  C,H. (M.W.=30) CAS Ragistry NO.: 74-84~0
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM} MAX. 04 TOTAL AVERAGE OC NO., FORMA ~
ORGANIC CONG. | Time | IRRADIATION | DISAPPEARANCE | Tidh RATE REFERENCES
CHEMICAL{ NO/NO | pem) Y TIME (h) RATE (%/h} (PPB/Min)
(0C) x
4.0 0.2 0.03 3.0 0.5 Dimitriades and Joshi (1977)
2.0 1.01 0.05 (0.0 11.0 3.0 Yanagihara et al (1977)
2.0 1.0{ 0.05 [0.0 6 0.0 Farley (1977)
B. KINETIC DATA
H RATE CONST. COMMENTS ON
REACTION UNITS AATE CONSTANT REFERENCES :gunvs To RATE CONSTANT
WITH VALUE 28C) ETHANE ESTIMATION
oW om? motee ' 57! 3.1 (-13) Hampson (1980) 1.0
0, o’ motec™ 5!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
{28°c)
VAPOR PRESSURE (stm.) 38.5 Dreisbach (1959)
WATER SOLUBILITY (mol. m™) 2.0 McAuliffe (1966)
HENAY'S CONSTANT (atm. m moi™ ) 5.0 (=1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (meil. m' 825 Wilhelm and Battino (1973)| Benzene
535 Acetone
PHYSICAL STATE 215 Methanol
gas
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I

E. GENERAL COMMENTS
The involvement of ethane in photochemical reactions is not in doubt (Singh and

Hanst, 1981) but it is considered too unreactive to participate in smog formation
(Singh et al, 1981). Over a 24 hr period no reactivity 1s observed by Stephens
and Burleson (1967). High depletion rates measured by Yanagihara et al (1977)
can only be explained as a smog chamber artifact.
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Chemical Namae:

Ethanol amine

Chemical NO.: 404
Chemical Formula: OHCH,CH,NH, M.W.=61) CAS Registry NO.: 141-43~5
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA—
8:EGANIC cone. | Time | tRRADIATION | DISAPPEARANCE | TiON RATE REFERENCES
HEMICALY No, | Noy/No | eemn | () TIME (W RATE (%/hi (PPB/Min)
8. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES T T | o s ranT
™ VALUE (28€C) ETHANE ESTIMATION
On em® maiec’t 57 1.3 (-11) Estimated 41.9 ot strictly
3 Ko enable to
O3 em” malec S estimation
[ 5!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
28c)
VAPOR PRESSURE (atm.) 9.2 (=4) Estimated
WATER SOLUBILITY imol. m™) inf. Freier (1975) 20°¢
HENRY'S CONSTANT atm.m ¥ mar'")  [4.2 (~5) Calculated
SOLVENT SOLUBILITY (mai. m'S) 777 Merck (1976) benzene
inf. acetone
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: I1I OVERALL: III
E. GENERAL COMMENTS

Somewhat more reactive than diethylamine.

The latter has been irradiated in

smog chambers (0.5 ppm 0c/0.25 ppm NO,) and produced significant ozone cou-
centrations (Pitts et al, 1978).
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Chemical Name: Diethanol amine Chemical NO.: 40B
Chemical Formula: (OHCHZCH2) HNH (M.W.=105) CAS Registry NO.: 111-42-2
A. SMOG CHAMBER DATA
INITIAL CONC. (PPMI MAX. O3 TOTAL AVERAGE OC NO., FORMA-—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TiON RATE AEFERENCES
CHEMICAL} no_ | oo | pev | i TIME (W) RATE (%/h) {PPB/MIn}
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 3:&?75:?357‘ :E':;M:g:ssrazf
WITH VALUE (25C) ETHANE ESTIMATION
oM om3 moiec’' s 4.3 (~11) Estimated 138.7 ot strictly
3 o enable to
9, em™ molec ' § stimation
o s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
s
VAPOR PRESSURE (atm.) 2.1 (-9 Estimated
WATER SOLUBILITY {mal. m™) 9100 Varschueren (1977)
HENRY'S CONSTANT {atm. m? moi™) 1.3 (~13) Calculaced
SOLVENT SOLUBILITY (mot. m') 233 Merck (1976) benzene
AN ether
PHYSICAL STATE solid
D.CLASSIFICATIONS
REACTIVITY: I1I VOLATILITY: I OVERALL: I
E. GENERAL COMMENTS
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Chemical Name: Triethanol amine Chemical NO.: s40c-

Chemical Formula: (OHCHZCHZ) 3N M.W.=149) CAS Registry NO.: 102-71-6

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE 0C NO., FORMA -
ORGANIC CONC. | TIME | /RRADIATION | DISAPPEARANCE TIO%G RATE REFERENCES
C*:CE’;'CAL NO,, Noz/No (PPM) (n TIME (W) RATE (%/N) (PPB/MIn)
B. KINETIC DATA
REACTION UNITS AATE CONSTANT REFERENCES bpeliiuadh S ST
WITH VALUE (25°C) ETHANE ESTIMATION
oH em® moiec' 57! 4.0 (~11) Estimated 129.0 Not strictly
3 1. amenable to
o
3 an” moiec’ § estimation
e s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128’
VAPOR PRESSURE (atm.} 7.2 (<7 Estimated
WATER SOLUBILITY (mol, m™) inf. Freier (1975) 20°%¢
HENRY'S CONSTANT (atm. m3 mei’!] 4.3 (-11) Calculated
SOLVENT SOLUBILITY (mol. mS) 2300 Merck (1976) benzene
900 ether
PHYSICAL STATE liquid
D.CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 11 OVERALL: 11
E. GENERAL COMMENTS
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Chemical Name:

Chemical Formula;

Ethyl acetate

CH

3COOCZH5 (M.W.=88)

Chemical NO.:

41

CAS Registry NO.: 141-78-6

A.SMOG CHAMBER DATA

INITIAL CONC. (PPMI Max. 03 TOTAL AVEAAGE OC | NO_ FORMA-
QRGANIC CONG. | TIME | 'RRADIATION | DISAPPEARANCE | TIGN RATE AEFERENCES
CHEMICALI no, | NOy/NO | (Pow | () TIME (h) RATE (%/hl (PP8/Min)
4.0 P.Z 0.25 | 0.80 10-12 1.8xpropane{ Sickles et al (1980)
4.0 D.07| 0.25 0.65 10-12 1.2xpropane| Sickles et al (1980)
2.0 1.0 | 0.05 0.01 5 1.9 2.6 Yanagihara et al (1977)
1.0 D.6 | 0.05 o.exnlB s 2.4 0.5xtoluene| Laity et al (1973)

tolue
1.0 D.2 | 0.7 0.08 7 4.0 Wilson and Doyle (1970)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES ::J‘;:’::g""" : COMMENTS ON
fs 0 RATE CONSTANT

iTH VALUE (28C) ETHANE ESTIMATION

OH em3 moiec’'s™! 1.8 (-12) Atkinson et al (1979) 5.8

9, an® molse' §7!

W st

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PRCPEATY VALUE REFERENCES COMMENTS
2s’c)

VAPQR PRESSURE (atm.} 1.2 (=1) Jordan (1954)

WATER SOLUBILITY (mol, m™3) 843 Stephen and Stephen (1963)
HENRY'S CONSTANT (stm. m3 moy ™) 1.4 (=4) Calculated

SOLVENT SOLUBILITY (met. m™)

PHYSICAL STATE

inf.
1iquid

Merck (1976)

alcohol, acetone, ether

REACTIVITY:

Reactivity comparable to propane.

I11

D. CLASSIFICATIONS

VOLATILITY:

I11

E. GENERAL COMMENTS

significant ozone formation.
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Chemical Name: Ethyl alcohol

Chemical NO.: 42
Chemical Formula: CZHSOH (M.W.=46) CAS Registry NO.: 64-17-5
A. SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX.03 TOTAL AVERAGE OC NO., FORMA-
OAGANIC CONC. | TIME | IARACIATION | DISAPPEARANCE | TION RATE REFERENCES
C)?OEMICAL NO N02/N° (PPM) (h) TIME (b RATE (Wh) (PPB/Min)
) X
4.0 0.2| 0.25 |0.64 10~12 Lx propane | Sickles et al (1980)
4.0 0.0% 0.25 [0.73 10-12 1x propane | Sickles et al (1980)
2.0 1.0} 0.05 0.0 5 2.2 Yanagihara et al (1977)
1.0 0.6 0.05 |lxtolupne 5 ~=2.8 2.6xtoluenp Laity et al (1973)
8. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES T T | S eanaTaNT
WITH VALUE (28°C) ETHANE ESTIMATION
oH om3 molee’' 57! 2.5 (=12) Atkinson et al (1979& 8.1
a, o’ matee ' 37!
W s’
C. VOLATILITY DATA
PROPEATY NAME (UNITS! PROPERTY VALUE AEFERENCES COMMENTS
128%c)
VAPOR PRESSURE (stm.) 7.8 (-2) Jordan (1954)
WATER SOLUBILITY {mol, m™) inf. Freier (1975) 20%
HENRY'S CONSTANT (atm. m3 moi' 1) 4.6 (=6) Calculated
SOLVENT SOLUBILITY (mai. m™3)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
€. GENERAL COMMENTS
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Chemical Name:

Ethyl benzene

Chemical NO.:

43

Chemical Formuls: CgHgCH, (M.W.=106) CAS Regqistry NO.:  100-41~4
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM} MAX.Oy TOTAL AVERAGE OC NO., FORMA—~
ORGANIC Cone. | TIME | IRRADIATION | DISAPPEARANCE | TicRv RATE REFEAENCES
‘-"(*gg“'c“ NO, | NO/NO | Py | (v TIME (M RATE (%/h) (PPB/Min)
2.0 1.0} 0.05 pP.24 5 6.5 5.4 Yanagihara et al (1977)
1.0 0.5(0.11 p.32 6 4.2 Dimitriades et al (1975)
1.0 0.6 0.05 {xtolupne 5 6.4 0.8xtoluenef Laity et al (1973)
4.0 2.0 0.0 0.42 6 10.9 Levy and Miller (1970)
2.0 1.0 0.05 pP.21 6 4.8 7.2 Heuss and Glasson (1968)
B. KINETIC DATA
OH RATE CONST COMMENTS ON
'535:"’" UNITS 'tliﬁ?'f?}:f” REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oH amS motec ' 57! 8.0 (~12) Atkinson et al (1979)} 25.8
0, am? motee’! s’
LY s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE {atm.} 1.2 (=2) Zwolinski and Wilhoit (1971
WATER SOLUBILITY (mai. m™) 1.4 McAuliffe (1966)
HENAY'S CONSTANT (stm. m? mai' '} 7.9 (-3 Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol. m™)
PHYSICAL STATE l1quid
D. CLASSIFICATIONS
REACTIVITY: ITI VOLATILITY: 111 OVERALL: I
€. GENERAL COMMENTS
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Chemical Name: Ethyl chloride Chemical NO.:
Chemical Formula: Czl-lscl M.W.= 64.5) CAS Registry NO.: 75-00~3
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE OC | NO., FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE 'noiw RATE REFERENCES
CHEMICALY Noy | NOg/NO | pemr | (m) TIME (M RATE (%/h) {PPB/Min)
8. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 22&‘:5 :3’0‘“' :21’,‘::;‘::&:‘“
wTH VALUE (28C) ETHANE ESTIMATION
OH om? moiec' 57! 3.9 (~13) Hampson (1980) 1.3
03 em:’ moloe" s"
W !
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE AEFERENCES COMMENTS
28
VAPOR PRESSURE (atm.) 1.58 Dreisbach (1959)
o
WATER SQLUBILITY (mot. m™) 89 Verschueren (1977) 20°¢C
HENRY'S CONSTANT (stm. m? mer' 1) 1.1 (~2) Calculated
SOLVENT SOLUBILITY fmol. m™ 8500 Merck (1976) alcohol
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: III OVERALL: 1
E. GENERAL COMMENTS
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Chemical NO.: 43

Chemical Nsme: 2- Ethoxy hexanol
Chemicsl Formula:  C,H5OCH,CH,0C, Hy (M.W.=118) CAS Registry NO.:
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM} MAX. O3 TOTAL AVERAGE OC NO.,, FORMA~
ORGANIC CONC. | TIME | |RRADIATION | DISAPPEARANCE | TION RATE REFERENCES
cremeaLl uo | nowo | wew | TIME (%) RATE (%/h) (PPB/Min}
B. KINETIC DATA
REACTION oNITS RATE CONSTANT REFERENCES :’!‘&;‘T\":?:“ e Cons AN
wTH VALUE (351 ETHANE ESTIMATION
oH and moiee' 87! 4.8 (-12) Estimated 15.5
0, amd molec’ ! 87!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
i28°c)
VAPOR PRESSURE (stm.) 1.2 (=3) Verschueren (1977)
WATER SOLUBILITY [mal. m™)
HENRY'S CONSTANT (atm.m3 moi ')
SOLVENT SOLUBILITY (mel. m')
PHYSICAL STATE liquid

REACTIVITY: III

D. CLASSIFICATIONS

VOLATILITY: III

€. GENERAL COMMENTS
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Chemical Name:  Ethylene Chemical NO,: 46

Chemical Formula: C,H, (M.W.=28) CAS Registry NO.; 74-85-1

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX O3 TOTAL AVERAGE OC | NO, FORMA—
gsgawf CONC. ] TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
e CAL No, | NO/NO | pemi | (h TIME (h) RATE (%/n) (PPB/Min)
2.0 .6 {0.50 1.1 10-12 Jefferies et al (1982)
2.0 1.0 10.05 0.44 5.0 5 11.3 9.6 Yanagihara et al (1977)
1.8 0.8 | >20 1.2 4.0 4 21.0 Gay et al (1976)
2.1 f.olo.0 0.9 |s.0 6 14.0 Gay et al (1976)
1.0 0.5 |0.11 0.56 6 4.1 Dimitriades et al (1975)
4.0 2.0 {0.0 0.59 4.0 [ 24.0 Levy and Miller (1970)
2.0 }.0 0.05 0.28 ) 7.5 5.8 Heuss and Glasson (1968)
6.0 2.0 | >20 1.0 2.3 3 35.0 Schuck and Doyle (1959)
8. KINETIC DATA
OH RATE CONST. COMMENTS ON
nsv?;::wn uNITS "C:isg'g;ré?" REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
OH em® matec! 571 7.9 (~12) Atkinson et al (1979) 25.4
0, em? motec' 57! 1.8 (~18) Niki (1979)
w 5!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28°c
VAPOR PRESSURE (atm.) 59.9 Zwolinski and Wilhoit (1971
WATER SOLUBILITY (mot. m ™) 4.7 Mchuliffe (1966)
HENRY'S CONSTANT latm. m> moi') 2.2 (-1) Mackay and Shiu (1981)
SOLVENT SOLUBILITY mol. m™) ggg Wilbeln and Battino (1973) 2::::::
PHYSICAL STATE 240 methanol
gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Products are acetaldehyde, formaldehyde, PAN, carbon monoxide, ethylene oxide and
methyl nitrate.
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Chemical Name:

Chemicsl Formula:

Ethylene dibromide

CHZBtCHZEr (M.W.=188)

Chemical NO.: 47

CAS Registry NO.: 106~93-4

A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA-—
GAGANIC Tone. | Tiwe | inmaDiaTION | DisaprEarance | TGk RaTe REFERENCES
CHEMICAL| o, [ No/NO | pewr | TIME (N RATE (X/h) PPRMIn)
oC) X
B. KINETIC DATA
REACTION TS RATE CONSTANT AgFERSNCES OH RATE CONST. COMMENTS ON

o " MO | e

oH an? molea s 2.5 (-13) Hampson (1980) 0.8

o, an® motec’' 5™

() s!

C. VOLATILITY DATA
PROPERTY NAME [UNITS) PROPEATY VALUE AEFERENCES COMMENTS
8'c)
VAPOR PRESSURE (stm.) 1.5 (-2) Dreigbach (1959)
WATER SOLUBILITY (mol. m ™) 27 Estimated
HENRY'S CONSTANT (sem. m3mary |37 (-4) Calculated
SOLVENT SOLUBILITY (mol. m'™) inf. Merck (1976) alcohol
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: 111 OVERALL: I
E. GENERAL COMMENTS
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Chemicsl Name:

Chemical Formula:

Ethylene dichloride

CHZClCHZCl M.W.=99)

Chemical NO.:

48

CAS Ragistry NO.: 107-06-2

A.SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGE OC NO., FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
c»:oiglCAL NO, N02/NO (PPM) ) TIME (h) RATE (Wh) (PPB/Min}
4.0 0.210.25 |0.08 10-12 0.5xpropane! Sickles et al (1980)
4.0 0.03 0.25 | 0.45 10-12 0.8xpropane{ Sickles et al (1980)
1.0 0.2 400 =0 Appleby (1976)"
B. KINETIC DATA
. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES Ffpelivisied) ATE CONSTANT
WITH VALUE (28°C) ETHANE ESTIMATION
oM em? motec' s’ 2.2 (~13) Hampson (1980) 0.7
0, om® moiec' s”!
W s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°)
VAPOR PRESSURE (atm.} 1.1 (-1) Dreisbach (1959)
WATER SOLUBILITY (mol. m™) 88 Dilling (1977)
HENRY'S CONSTANT {atm. m? moi' ") 1.1 (-3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY Imol. m'Y) inf. Merck (1976) alcf:ohol, ether, chloro-
orm
PMYSICAL STATE 11quid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: I1I OVERALL: I
E. GENERAL COMMENTS

Sickles et al (1980) were able to see 0, levels as high as 0.22 ppm in the absence

of NO, (OC/NOx=a®) .

*
plus 0.5 ppm gasoline mixture
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Chemical Name: £ehyl ether . Chemical NO.: 49
Chemical Formula: CZHSOCZH5 M.W.=74) CAS Registry NO.: §0~29-7
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA-
ORGANIC CONC. TIME | IRRADIATION | DISAPPEARANCE TIO%‘ BRATE REFERENCES
CHEMICAL! noy | oMo | e | (W TIME (N} RATE (X/hi (PPB/Min)
10€) X
1.0 0.6| 0.05 |2.5xtdluene S 12.0 1.7xtoluene Laity et al (1973)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE {28%) ETHANE ESTIMATION
oH o motec’ 57! 8.9 (-12) Atkingon et al (1979) 28.7
03 em? moiee' 57!
W s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28%)
VAPOR PRESSURE (atm.} 7.1 (-1) Jordan (1954)
WATER SOLUBILITY (mot, m™) 816 Verschueren (1977)
HENRY'S CONSTANT (stm. m? moi ™) 8.7 (-4) Calculated
SOLVENT SOLUBILITY (mot. m™) iaf. Merck (1976) benzene, pet. ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Ethyl ether is about 50X more reactive than toluene based on OH reactivity alone.
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Chemical N

Chemicai Formuia: CHZOHCHZOH

ame: Ethylene glycol

M.W.=62)

A.SMOG CHAMBER DATA

Chemical NO.: 50

CAS Registry NO.: 107-21-1

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA —
ORGANIC CONC. | TiME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
Cb:gg;CAL NO, | NO,/NO | ePm) (h) TIME (h) RATE {(%/n) {PP8/Min)
8. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 3:&@:55 3857' ::%M:ggssﬂ:n
wiTH VALUE (28C) ETHANE ESTIMATION
oM em? moine 5! 4.4 (=12) Estimated 14.2
04 em? molee ' 57!
h s‘1
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
as'c)
VAPOR PRESSURE (atm.) 1.7 (=4) Short et al (1983)
WATER SOLUBILITY (mol. m™) inf. Merck (1976)
HENRY'S CONSTANT (nm.m3mo™) | 1.0 (-8) Calculated
SOLVENT SOLUBILITY (mal. m™ inf. Merck (1976) acetone
insoluble benzene, petr. ecther
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: I1I OVERALL: III

E. GENERAL COMMENTS

Should be about 50% more reactive than ethanol.
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Chemical Name: 1101 0ne oxide

Chemical Formuia: Hch\cgz (M.W.=44)

Chemical NO.: 51

CAS Registry NO.: 75-21-8

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGEOC | NQ, FORMA-
GRGANIC CoNC. | TIME | IARADIATION | DISAPPEARANCE | TICN RATE REFERENCES
C"('gg'c*'- noy | Namo | e | m) TIME (n) RATE (%Wh) PPE/Min}
4.0 2.0f 0.11 |<0.0% 53 Joshi et al (1982)
4.0 2.01 0.11 0.03 53 Joshi et al (1982)
4.0 0.21 0.25 0.02 10-12 0.5xpropaneg Sickles et al (1980)
4.0 D.07{ 0.25 0.0d 10-12 0.5xpropane Sickles et al (1980)

B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES ::J“T'I’::,‘r’;“' o
. CONSTANT

wiTH VALUE 28°C) ETHANE ESTIMATION

on an? motec’ 5! 5.10714 Gusten et al (1981)| 0.2

o, em® molec’ 5!

w s

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128'c)
VAPOR PRESSURE (stm.) 1.72 Conway et al (1983)
WATER SOLUBILITY (mai. m') inf. Conway et al (1983)
HENAY'S CONSTANT (atm. m3 moi™ ") 5.9 (-5) Calculatad
SOLVENT SOLUBILITY (meot. m™ soluble Merck (1976) alcohol, ether
PHYSICAL STATE 8as
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

A-56




Chemical Name:  2-Ethyl hexanol Chemical NO.: 52
Chemical Formula: C4“9f“°“z°“ (M.W.=130) CAS Registry NO.: 104~76-7
CZHS
A. SMOG CHAMBER DATA
INITIAL CONC, (PPMI MAX.03 TOTAL AVERAGE OC NO.. FORMA =
ORGANIC CONC. | TmE | IRRADIATION | DisaprEARANCE | Tick RATE REFERENCES
CHEMICAL No, | NOy/NO | Pemy | () TIME (W RATE (%/h) {PPB/Min)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO AATE CONSTANT
WITH VALUE (25C) ETHANE ESTIMATION
oM em® moise’ 5! 1.0 (-11) Estimated 32.2
0, o motec ! 57
h st
C. VOLATILITY DATA
PROPERTY NAME [UNITS! PROPERTY VALUE REFERENCES COMMENTS
(28°)
VAPOR PRESSURE (atm.} 2.8 (=4) Estimated
WATER SOLUBILITY {mol. m™3) 67.6 Lyman et al (1983)
HENRY'S CONSTANT fatm. m3 mor') 4.1 (~6) Calculated
SOLVENT SOLUBILITY (mal. m')
PHYSICAL STATE 1iquid
D.CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III

No smog chamber or laboratory kinetic data are available.

E. GENERAL COMMENTS
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Chemical Name:

Fluorocarbon-11

Chemical NO.:

53

Chemical Formula:  CFCl, (M.W.=137) CAS Registry NO.: 75-69=4
A. SMOG CHAMBER DATA
INITIAL CONC. (PPMI Max.03 TOTAL AVERAGEOC | NO, FORMA-
OAGANIC CONC. TIME IRRADIATION | DISAPPEARANCE Tl&‘ AATE AEFERENCES
CneMiCALl no, | NoNo | e | TIME (W RATE (%/h) (PPR/Min)
. 10C) X
0.012 | 0.5 0.0 400 0.0 Lillian et al (1975)
0.025" | 1.0 ' 7 0.0 Hester et al (1974)
0.02st 1400 0.0 Hester et al (1974)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
AEACTION Ts RATE CONSTANT AEFERENCES
WTH UNI VALUE (23C) “uz"r.::’:u:o ':;T!lam“r
oM em3 molec ! 571 <1.0 (-17) Hampson (1980) 0.0
o, n? moiec' 57!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFENENCES COMMENTS
280
VAPOR PRESSURE (stm.) 1.08 DuPont (1969)
WATER SOLUBILITY {mol. m™) 8.0 DuPont (1969)
HENRY'S CONSTANT (stm. m3 mot' ) 1.2 (-1) Calculated
SOLVENT SOLUBILITY {mol. m') soluble Merck (1976) alcohol, ether
PHYSICAL STATE gas
0. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: 1II OVERALL: I
E. GENERAL COMMENTS

Unreactive in the troposphere (WMO, 1982)

*
plus 1 ppm CAHS

*in ambient air
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Chemical Namae:

Fluorocarbon-12

Chemicai NO.:  °*
Chemical Formula: CClZFZ (M.W.=121) CAS Registry NO.: 75-71-8
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) Max.03 TOTAL AVERAGE OC | NO_ FORMA—
ORGANIC CONC. | TIME | 'RRADIATION | DISAPPEARANCE | TioN RATE REFERENCES
C’?gg)"‘-AL NO, | NOyNO | PPm) hi TIME (h) RATE {%/h) (PPB/Min)
0.02 0.5 400 0.0 Lillian et al (1975)
*
0.008 (1.0 7 0.0 Hester et al (1974)
1-
0.025 1440 0.0 Hester et al (1974)
8. KINETIC DATA
pp— - e | mereecss | o | comeie
WITH VALUE (25°C) ETHANE ESTIMATION
cH om® moiec™' 57! <1.0 (-16) Hampson (1980) 0.0
0, em? motec ' s™!
e s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
25
VAPOR PRESSURE (atm.} 6.53 DuPont (1969)
WATER SOLUBILITY (mol. m') 2.3 DuPont (1969)
HENRY'S CONSTANT (stm. m3 mat' ") 4.3 (-1) Calculated
SOLVENT SOLUBILITY (mol. m'S) soluble Merck (1976) alcohol, ether
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: ! VOLATILITY: III OVERALL: !
E. GENERAL COMMENTS

Unreactive in the troposphere

*
plus 1 ppm CAHB

£
"in the ambient air
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Chemical Name: Fluorocarbon-22 Chemical NO.:
Chemical Formula: CHC1F, (M.W.=86.5) CAS Registry NO.:  75-45-6
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGEOC | NO, FOAMA-
GRAGANIC CONC. ] TIME | IRRADIATION | DiSAPPEARANCE | TION RATE REFERENCES
CTgSICAL- NO, | NOy/NO | (pem) N TIME (b RATE (%/n) (PPB/Min)
B. KINETIC DATA
REACTION AATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
WITH uNITS VALUE (18%) “‘-::_‘::N’;" “gl‘a’ﬁ;:"’
oM em3 motec 5! 4.8 (~15) Hampson (1980) 0.02
0, om maiec’' 57!
W s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
2sc)
VAPOR PRESSURE (stm.) 10.5 DuPont (1969)
WATER SOLUBILITY {mol. m™) 3.7 DuPont (1969)
HENRY'S CONSTANT (stm. m? mot' ) 2.9 (=2) Calculated
SOLVENT SOLUBILITY (mol. m')
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: 111 OVERALL: 1
E. GENERAL COMMENTS




Chemical Name:

Chemical Formula:

Fluorocarbon-113

CCIZFCCH:'2 (M.W.=187.5)

Chemical NO.: 36

CAS Registry NO.: /5-13-1
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.0O3 TOTAL AVERAGE OC NO,, FORMA—
ORGANIC CONC. | TIME | 1RRADIATION | DISAPPEARANCE | TIC REFERENCES
CHENICAL o, | NoNa | pem | (m) TIME (h) RATE (%/h) (PPB/Min)
0.015 D.50 0.0 400 0.0 Lillian et al (1975)
1.0 D.11] 2.7 0.06 7 3.0 Wilson and Doyle (1970)
1.0 0.20( 1.1 0.06 7 4.0 Wilson and Doyle (1970)
B. KINETIC DATA
REACTION AATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
- e | "t
oM em? moiee™! 571 <3.0 (~16) Hampson (1980) 0
03 aﬂ3 molec’! 57!
W s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
28
VAPOR PRESSURE {atm.) 4.4 (=1) DuPont (1969)
WATER SOLUBILITY (mol. m™) 9.1 (-1 DuPont (1969)
HENRY'S CONSTANT (atm. m® moi'!) 4.9 (=1) Calcylated
SOLVENT SOLUBILITY (mel. m'
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: !
E. GENERAL COMMENTS

Unreactive in the troposphere.

is comparable to the inadvertant dilution rate in their smog chamber.
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Chemical Name:

Fluorocarbon-114

Chemical Formuia: CCleCCle (M.W.=171)

Chemical NO.:

57

CAS Registry NO.: 75~14-2

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
CHEMICAL! noy | NO/NO | Pew | 10 TIME (N RATE (%/h) PPB/Min)
oc) X
8. KINETIC DATA
OM RATE CONST. COMMENTS ON
REACTION TS RATE CONSTANT REFERENCES
WITH e YALUE (28 A e A anoahT
oM am? mowe 57! <1.0 (-16) Hampson (1980) = 0.0
O, em3 motec 57!
» st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
as'c
VAPOR PRESSURE (stm.) 2.18 DuPont (1969)
WATER SOLUBILITY (mol. m™) 7.6 (-1) DuPont (1969)
HENRY'S CONSTANT tatm. m3 moi™') 1.3 Calculated
SOLVENT SOLUBILITY Imel. m™) soluble Merck (1976) alcohol, ether
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: 1II OVERALL: I
E. GENERAL COMMENTS

Unreactive in the troposphere.
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Chemical Name: Fro

Chemical Formula:

rmaldehyde

HCHO (M.W.=30)

Chemicai NO.: 58

CAS Registry NO.: 50-00-0

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO,,RORMA—
OAGANIC CONC. | TIME | IRRADIATION | DisaPPeEARANCE | TION RATE AEFERENCES
c»:gg)ucu NOy | Nay/No | ey | n TIME (n) RATE (%/h) {PPB/Min)
1.2 0.5] 0.44 [0.59 10-12 Jefferies et al (1982)
1.0 0.5! Q.14 (0.1l4 [ 8.0 Dimitriades and Wesson (1972)
3.6 0.2 0.43 3 Altshuller et al (1966)
5.6 0.0% 0.44 3 Altshuller et al (1966)
6.1 0.9 1.05 3 Altshuller et al (1966)
5.0 3.G6{ ¢.0 3.3, 20.0 Altshuller and Cohen (1963)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO AATE CONSTANT
WITH VALUE (25¢C1 ETHANE ESTIMATION
oM am® moisc’ 57! 1.1 (~11) Stief et al (1980) 35.4
Q4 e motee ' 57!
w s 5.0 (-5) Calvert (1980)
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE AEFERENCES COMMENTS
28c)
VAPOR PRESSURE (atm.) 4,56 Jordan (1954)
WATER SOLUBILITY (mol. m™) 18.3 Merck (1976)
HENRY'S CONSTANT (atm. m® mot' "} 5.5 (=2) Calculated
SOLVENT SOLUBILITY (mol. m™S) soluble Merck (1976) alcohol, ether
PHYSICAL STATE gas

REACTIVITY:

co, HZ and

111

HZOZ.

VOLATILITY:

D. CLASSIFICATIONS

111

E. GENERAL COMMENTS

An intermediate product of hydrocarbon oxidation im virtually all photochemical
systems (Altshuller and Bufalini, 1971; Calvert, 1980).
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Chemical Name:  Glycerine Chemical NO.: 59
Chemical Formula: HOCH,, CHOHCH ,OH (M.W.=91) CAS Registry NO.;  56-81-5
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO. FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | Tick RATE REFERENCES
Cl:gg,lckl. NOX NO?/NO PPM) ) TIME (N RATE (Wh) {PPB/Min)
B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES 2:&?:5: 2381’ ' :f::::::ra“
wWITH VALUE 25C) ETHANE ESTIMATION
oH em? motec’ 57! 1.6 (-12) Estimated 5.2
0, o’ moiec' 57
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS! PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (etm.) 2.5 (=7) Cammenga et al (1977)
WATER SOLUBILITY (mol. m™) inf. Freier (1975) 20°%
HENRY'S CONSTANT (stm. m3 moi™'} 1.5 (=11) Calculated
SOLVENT SOLUBILITY (mol. m™ inf. Merck (1976) aleohol
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: II VOLATILITY: I1 OVERALL: I
€. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are avilable.




Chemical Name:

Chemical Formula: C_H

Hexamethylenetetramine (Formin)

612

‘Ja (M.W.=140)

Chemical NO.:

CAS Registry NO.:

A, SMOG CHAMBER DATA

60

100-97-0

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO., FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION AATE REFERENCES
CHEMICAL no, | No/NO | pevy | i) TIME () RATE (%/h) {PPR/Min)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES Plpelivisheds o oNSTANT
WiTH VALUE 28.C) ETHANE ESTIMATION
OH em3 motec' 57! 1.0 (-10) Estimated 322.5 Rate extremely
. fast. Approachd
3 RP)
% em™ molec * § ing the col-
W st lision frequency
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
2%t
VAPOR PRESSURE (atm.) 7.7 (=7 Estimated
WATER SOLUBILITY (mel. m') 4755 Merck (1976)
HENRY'S CONSTANT (stm. m® moi’"} 1.6 (=10) Caleulated
. 570 Merck (1976) alcohol
SOLVENT SOLUBILITY (mel. m™3} 22 ether
PHYSICAL STATE solid
D. CLASSIFICATIONS
REACTIVITY: 11T VOLATILITY: 11 OVERALL: 1I

E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: 'eptenes

Chemical Formula: C'/“la (M.W.=98)

Chemical NO.:

CAS Registry NO.:

A.SMQG CHAMBER DATA

61

592-76~7 (l-Heptene)

INITIAL CONC. (PPM) MAX.C3 TOTAL AVERAGE OC NO.,, FORMA~

QRGANIC CONC. TIME | IRRADIATION | DISAPPEARANCE TIQ?‘ RATE REFERENCES
CTEMICAL NO N02/N0 (PPM) (n) TIME (h) RATE (%/h) (PPB/Min)

oC) X

5.0 1.5} 0.05 0.681] 1.5 40 Miller and Joseph (1976)
3.0 1.01 >»20 | 0.72] 1.0 Schuck and Doyle (1959)

B. KINETIC DATA

AEACTION uniTs RATE CONSTANT MEFERENCES et To | AATE COmgrANT
WITH VALUE (25°C) ETHANE ESTIMATION

oH emS moiec ' g7 3.5 (~11) Atkinson et al (1979) 113.0 rate constants

o, an? motec ' 571 8.5 (-18) NAS (1976) for 1-Heptene

W s!

C. VOLATILITY DATA
PACPERTY NAME (UNITS) PROPEATY VALUE REFEMENCES COMMENTS
28°
VAPOR PRESSURE (stm.) 6.0 (-2) to7 -“("21 Dreisbach (1959)
WATER SOLUBILITY (mol. m) 1.9 (-1) Tewari et al (1982) 1-heptene
HENRY'S CONSTANT lstm.m3 ma™) |39 (=1) 1-heptene, calculated
SOLVENT SOLUBILITY (mel. m™)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1171 VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS

Other Heptenes (such as 2-Heptene, 3-Heptene) are roughly twice as reactive as

1-Heptene.

possible for all Heptenas.

Based on OH and 0, reactivity depletion rates larger than 25%/h are




Chemical NO.: 62

Chemical Name: 1,6-Hexanediamine
Chemical Formula: N“zcﬁﬂlz“mz (M.W.=116) CAS Registry NO.: 124-09-4
A, SMOG CHAMBER DATA
INITIAL CONC. (PPM MAX-03 TOTAL AVERAGEOC | NO, FORMA—
ORGANIC TONC. | TIME | 1RRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C’rgéﬂllc‘u NOy | NONO | (Pewy n TIME (N RATE iWh) {PPB/Min)
B. KINETIC CATA
— - e | meeers | SR | omeon
WITH VALUE (28C) ETHANE ESTIMATION
oH am’ motee™’ 57! 3.1 (~11) Estimated 100.0
0, an® matec’' 57!
hy s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°0)
VAPOR PAESSURE (atm.) 1.7 (=4) Estimated
WATER SOLUBILITY (mol, m™) > 860 Merck (1976)
HENRY'S CONSTANT (sm. m3 mar))  [<1.9 (=7) Calculated
SOLVENT SOLUBILITY imat. m' slightly solubld Merck (1976) alcohol, benzene
PHYSICAL STATE solid

D. CLASSIFICATIONS

REACTIVITY: III VOLATILITY: Il

E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Hydrogen Cyanide Chemical NO.: 63

Chemical Formuls: HCN (M.W.=27) CAS Registry NO.:  74-90-8
A. SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA~
GAGANIC cone. ] Time | '1rraDIATION | DisAPPEARANCE | TiON RATE REFERENCES
crHeMicAL] vo_| oo | wew’ | TIME (h} RATE (%/h} (PPB/Min)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
REACTION uniTS RATE CONSTANT REFERENCES AELATIVE TO RATE CONSTANT
WITH VALUE 28C) ETHANE ESTIMATION
oM an? moiec ! 87! <1.0 (-15) Phillips (1978) 30,0
0, am® motec' 57!
w g!
C. VOLATILITY DATA
PROPERTY NAME (UNITS! PROPERTY VALUE REFERENCES COMMENTS
28
VAPOR PRESSURE (atm.) 9.7 (-~1) Dreisbach (1961)
WATER SOLUBILITY (mot. m™) inf. Merck (1976)
HENRY'S CONSTANT (stm. m3 moi’ !} 5.7 (~=5) calculated
SOLVENT SOLUBILITY (ma). m3) inf. Merck (1976) alcohol
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: I
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
to be virtually unreactive in the troposphere.

The molecule appears
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Chemical Name:

Chamical Formula: (CH3) 2CH(CHZ)6C32('.\H (M.W.=158)

Isodecyl alcohol

Chemical NO.: 64

CAS Registry NO.:

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO,FORMA~
QRGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE TION RATE AEFERENCES
c"(‘g('_f““:“ noy | Nogmo | iremr | TIME (W) RATE (Wh (PPB/Min)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES bpelihudl i
WITH VALUE (28C) ETHANE ESTIMATION
oH em® motec™’ 57! 1.0 (-11) Estimated 32.2
04 om? mateet s
w s"
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (atm.) 8.0 (=7) Estimate
WATER SOLUBILITY (mel. m™) ingoluble Merck (1976)
HENRY'S CONSTANT latm. m3 moi’')
SOLVENT SOLUBILITY (mel, m'S soluble Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 11l VOLATILITY: II OVERALL: II
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Isoprene Chemical NO.: 65
Chemical Formula: HZCCH('JCI-lz (M.W.=68) CAS Registry NO.: 78-79-5
CH
3
A. SMOG CHAMBER DATA
INITIAL CONC, {PPM) MAX. Q3 TOTAL AVERAGE 0OC NO,, FORMA—
GRGANIC conG. | Time | 'RRADIATION | oisapseamance | Tich rate REFERENCES
CHEMICAL| o | noyno | e | TIME (M RATE (%/n) {PPB/Min)
10C) X
0.8 0.2] 0.3 [0.66 10-12 Jefferies et al (1982)
0.2-13 D.331 0.0 0.06tq 6 50-100 Arnts et al (1981)
0.6
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES AELATIVE TO AATE CONSTANT
WITH VALUE (28 C) ETHANE ESTIMATION
om om? motec’ 5! 9.3 (-11) Kleindienst et al 300.0
3 KPR (1982)
%3 om” males 3 1.5 (=17 Arnts et al (1981)
w s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28
VAPOR PRESSURE (stm.) 7.5 (‘1) Jordan (1954)
WATER SOLUBILITY (mat. m') 9.2 Estimated
HENAY"S CONSTANT (atm. m? moi'') 8.1 (=2) Calculated
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: [II VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Highly reactive and can produce significant ozone.

Optimum OC/NOX

ratio is about

2. 1ldentified products are formaldehyde, carbon monoxide, formic acid, methacrolein,
methyl vinyl ketone, carbon dioxide, peroxyacetyl nitrate and aitric acid.
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Chemical Name:

66

Isopropyl alcohol Chemical NO.:
Chemical Formula:  (CH,) ,CHOH (M.W.=60) CAS Registry NO.: 67-63-0
A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | Tioh RATE REFERENCES
c’(‘gg'c"- noy | NoNo | pemy | iw) TIME (R} RATE (%/h} (PPR/MIn)
4.0 0.2 0.32 | 8.6 3.3 Dimitriades and Joshi (1977)
2.0 1.0f 0.05 | 0.01 5 4.0 3.2 Yanagihara et al (1977)
1.0 0.6 0.05 [1xtolupne 5 6.8 0.5xtoluene| Laity et al (1973)
4.0 2.0 0.0 0.09 6 6.3 Levy and Miller (1970)
1.0 b.13| 0.17 | 0.11 7 5.0 Wilson and Doyle (1970)

B. KINETIC DATA
OH RATE CONST. COMMENTS ON

REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
wWiTH VALUE (280 ETHANE ESTIMATION

oM em? molec' 5™ 5.5 (=12) Atkinson et al (1979) 17.7

0, e’ moiec’ ! 57!

h s!

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128y
VAPOR PRESSURE (atm.) 5.8 (-2) Jordan (1954)
o

WATER SOLUBILITY (mel. m™) inf. Freier (1975) 20°¢

HENRY'S CONSTANT (atm. m> mai' ") 3.5 (=6) Calculated
SOLVENT SOLUBILITY (mal, m™) inf. Merck (1976) alcohol, ether

PMYSICAL STATE 1liquid

D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: IIT

€. GENERAL COMMENTS
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REACTIVITY:

IIt

VOLATILITY: III

E. GENERAL COMMENTS

Considered reactive by analogy with isopropyl alcohol.

A-72

Chemicat Name: n-Propyl alcohol Chemical NO.:
Chemical Formula: G170 (M.W.=60) CAS Registry NO.: |17 2¥8
A. SMOG CHAMBER DATA
INITIAL CONG. (PPM) MAX. O3 TOTAL AVERAGE OC NO. FORMA—-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TIOM RATE REFERENCES
cr:gancu. no, | noyno | e | m TIME (0 AATE (%/n) (PP8/Min)
B. KINETIC DATA
REACTION s RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
wtn o vaLUE @8%) P ETRANE NESTaTion |
oH en® moles ' 57! 5.3 (~12) Atkinson et al (1979} 17.1
o, an3 maiec' ™!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°C)
VAPOR PRESSURE (stm.) 2.6 (=2) Jordan (1954)
WATER SOLUSILITY (mol. m inf. Freier (1975) 20%
HENAY'S CONSTANT (wtm. m3 moi'h) 1.6 (-6) cslculated
SOLVENT SOLUBILITY (mai. m' inf. Merck (1976) alcohol, ether
PHYSICAL STATE 1liquid
D. CLASSIFICATIONS

OVERALL: 11




Chemical Name:

Maleic anhydride

Chemical NO.: 68

Chemical Formula:  HC - CO< CAS Registry NO.: 108-31-6
HC - €0~
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO.,, FORMA-—
QRGANIC CONC. | TIME IRRADIATION { DISAPPEARANCE TION RATE REFERENCES
C);OOE‘A:A)ICAL NOx NO,/NO (PPM) h TIME (M) RATE (%/nh) (PPB/Min)
8. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES Flpelb it T
WITH VALUE (28C) ETHANE ESTIMATION
oH em3 moles' 5™ 6.0 (-11) Estimated 193.6
Q4 em3 motec’t 87
73 -3
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE AREFEMENCES COMMENTS
(28°C)
VAPOR PRESSURE (stm.} 1.4(~4) Jordan (1954)
WATER SOLUBILITY (mol. mS) inf. Merck (1976) reacts to maleic acid
HENRY'S CONSTANT (stm. m? mot™) 8.2 (~9) calculated
3 5100 Merck (1976) benzene
SOLVENT SOLUBILITY (ma), m™) 5400 chlorofom
PHYSICAL STATE 2400 toluene
solid
D. CLASSIFICATIONS
REACTIVITY: 1III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Methanol Chemicsi NO.: 69
Chemical Formula: CH,0H (M.W.=32) CAS Registry NO.; 67-56-1
A.SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. Q3 TOTAL AVERAGE OC NG, FORMA~
OAGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TiON RATE REFERENCES
cHEMICAL] o | No gNo | eewr | TIME (h) RATE (%/n) (PPB/Min)
(0C) X
4.0 0.2 0.11 {0.20{10.8 Joshi et al (1982)
4.0 0.2 0.25 | 0.33 10-12 1.8xpropane| Sickles et al (1980)
4.0 0.0% 0.75 0.75 10~12 1. 3xpropane| Sickles et al (1980)
4.0 0.2 0.25 2.3 1.3 Dimitriades and Joshi (1977)
2.0 1.0] 0.05 g.0 5 0.0 1.4 Yanagihara et al (1977)
5.0 3.0] 0.0 5=-10 Altshuller and Cohen (1963)
B. KINETIC DATA
TE CONST. co
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE 30 n:tmc:eg:ssri:f
WITH VALUE (287C) ETHANE ESTIMATION
o em3 motec™! 37! 1.1 (-12) Atkinson et al. 3.5
s ot (1979)
o3 om™ moilec ' S
w s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
28’
VAPOR PRESSURE (atm.) 1.6 (-1) Jordan (1954)
WATER SOLUBILITY (mol. m™) inf. Freier (1975) 20%
HENRY'S CONSTANT latm. m3 mot 1} 9.5 (-6) Atkinson et al (1979) calculated
SOLVENT SOLUSILITY fmel. m™) inf. Merck (1976) ethanol, ether, benzene
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS
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Chemical Name:

Methyl chloride

Chemical NO.:

70

Chemical Formula: CH,Cl (M.W.=50.3) CAS Registry NO.: 74=87-3
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGEOC | NO. FORMA=
ORGANIC CONC. | TIME | 'RRADIATION | DISAPPEARANCE 110N RATE AEFERENCES
c?gamn. No, | Noy/No | (rem) T TIME (N RATE (%W/h) (PPB/Min)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES OH AATE CONST. COMMENTS ON
RELATIVE TO RATE CONSTANT
o™ VALUE (25%) ETHANE ESTIMATION
OH om? motec’ 57! 4.4 (~14) Hampson (1980) 0.14
Q4 em3 molec! 571
W 5!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
2s%)
VAPOR PRESSURE (atm.) 5.7 Dreisbach (1959
WATER SOLUBILITY {mof. m) 107 Dilling (1977)
HENRY'S CONSTANT (stm. m3 moi™h 9.4 (=3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mel. m™)
PHYSICAL STATE gas
D.CLASSIFICATIONS
REACTIVITY: I VOLATILITY: TII OVERALL: !
E. GENERAL COMMENTS

Significantly less reactive than ethane.
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Chemical Name: Methylene chloride

Chemical NO.: 71
Chemical Formula:  CH,Cl, (M.W.=85) CAS Registry NO.:  75-09-2
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) _ MAX. QO3 TOTAL AVERAGE OC NO.. FORMA
ORGANIC CONC. | "IME& | IRRADIATION | DISAPPEARANCE 'rlo?N RATE AEFERENCES
C"‘gg'c“-- NO. | NOyNO | esy | im TIME (h) RATE (%/h) {PPB/Min)
4.0 D.07(0.25 0.1 10-12 0.6xpropane Sickles et al (1980)
4.0 D.2 0.03 2.8 5.7 Dimitriades and Joshi (1977)
2.0 .0 {0.05 0.0 5 1.9 1.4 Yanagihara et al (1977)
1.0 p.1 {2.0 0.06 7 5.5 Wilson and Doyle (1970)
B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
WITH VALUE 25°C) RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oM am? motec’' 5! 1.6 (=13) Hampson (1980) 0.5
o, an’ moiec' 57!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE AREFERENCES COMMENTS
@s’c)
VAPOR PRESSURE (stm.) 5.7 (-1) Dreisbach (1959)
WATER SOLUBILITY (moi. m™) 200 Verschueren (1977)
HENRY'S CONSTANT (stm. m3 moi' ) 2.9 (-3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol. m™) inf. Merck (1976) alcohol, ather
PHYSICALSTATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: III OVERALL: T
€. GENERAL COMMENTS

The reactivity of Methylene chloride is less than ethane.
loss of 5% in 21 h {irradiatiom.
Doyle (1970) is explicable as an uncontrolled dilution rate.
Dimitriades and Joshi (1977) cannot be explained.
indistinguishable from background.

However, the
Sickles et al (1980) 04
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Dilling et al (1976) show
The high loss rate in the results of Wilson and

data of
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Chemical Name:

Methyl ethyl ketone

72

Chemical NO.:
Chemical Formula: CH4COC Hg M.W.=72) CAS Registry NO.: 78-93-3
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM} MAX. O3 TOTAL AVERAGE OC NO., FORMA =~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE TION RATE REFERENCES
CHEMICALI no, | Nogmo [ ey | i TIME (h) AATE (%/h) {PPB/Min)
1.5 D.18} 0.38 0.55 10-12 Jefferies et al (1982)
4,0 D.2 0.3 8.3 1.5 Dimitriades and Joshi (1977)
2.0 1.0 0.05 0.01 5 2.2 2.1 Yanagihara et al (1977)
1.0 D.6 | 0.05 (0.9xtdluene{ 5 2.4 0.6xtoluenef Laity et al (1973)
4.0 .0 | 0.0 [0.28 6 9.4 Levy and Miller (1970)
1.0 D.15} 3.7 [0.12 7 5.5 Wilson and Doyle (1970)
4.0 .0 0.1 0.32 4.0 6 11.4 Brunelle et al (1966)
8.0 .0 | 0.1 [0.23 | 6.0 6 9.4 Brunelle et al (1966)
3.0 L.0 | >20 |[0.0 3 Schuck and Doyle (1959)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS A T REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oM 3 motec™' 5! 3.4 (=12) Atkinson et al (1979) 10.9
0, em? moiee' 5!
w st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28'e
VAPOR PRESSURE {stm.) 1.2 (=1) Jordan (1954)
WATER SOLUBILITY (mal.m™ 3600 Morrison and Boyd (1973)
HENRY“S CONSTANT (stm. m> mol™'} 3.5 (=5) Calculated
SOLVENT SOLUBILITY (mal. m') inf. Merck (1976) alcohol, ether, benzene
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Highly effective in NO—NO, conversion (Cox et al, 1980).
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Chemical Name: Methyl 1sobutyl ketone Chemical NO.: 73

Chemical Formula: (CH3) 3CCOCH3 (M.W.=100) CAS Registry NO.: 108-10-1

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TiME | IARADIATION | O1SAPPEARANCE | TiON RATE REFERENCES
CHEMICALY NO/NO | pom) {hi TIME (M RATE (WM (PPS/MIn)
(0C) x
2.0 1.0 0.05 0.26 5 5.0 7.2 Yanagihara et al (1977)
1.0 0.6] 0.05 |1.4xtofluene 5 4.8 l.7xtoluen31 Laity et al (1973)
4.0 2.0} 0.0 0.45 6 17.2 Levy and Miller (1970)
1.0 0.2} 2.4 10.15 7 8.0 Wilson and Doyle (1970)
8.0 2.0] 0.02 0.5 6 8.3 Brunelle et al (1966)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE (28C) ETHANE ESTIMATION
oH a3 moiec 57! 1.4 (~11) Atkinson et al (197%)  45.2
0, om? motec' 57!
W s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°c)
VAPOR PRESSURE (stm.) 3.9 (=2) Weast (1973)
WATER SOLUBILITY (mol. m™) 190 Morrison and Boyd (1973)
HENRY'S CONSTANT (atm. m moi') 2.0 (=4) Calculated
SOLVENT SOLUBILITY (mol. m'Y) inf. Merck (1976) alcohol, benzene, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III

E. GENERAL COMMENTS

A-78




Chemical Name:

Methyl methacrylate

Chemical NO.: 74

Chemical Fomul‘: CHZ.(I:-COOCH3 (H.W.'lOO) CAs Rnim NO.: 80-62-6
Ciy
A. SMOG CHAMBER DATA
INITIAL CONC. [PPM) MAX. O3 TOTAL AVERAGE OC | NO.,, FORMA—
ORGANIC CONC. | T'ME | IRRADIATION | DISAPPEARANCE TION RATE REFERENCES
CHEMICALY o | noyNa | eemr | TIME (h) AATE tw/n) PPR/MIN)
4,0 2.0 0.11 {0.73 | 4.4 Joshi et al (1982)
4,0 0.2 0.11 10.20 1.4 Joshi et al (1982)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
. RELATIVE TO AATE CONSTANT
bl VALUE 25°C) ETHANE ESTIMATION
oM omd -1 gt 5.0 (~11) Estimated 161.2
O3 an’ moiec? s’
w
C. VOLATILITY DATA
PROPERTY NAME (UNITS) SROPERTY VALUE REFERENCES COMMENTS
28c)
VAPOR PRESSURE (stm.) 5.1 (=2) Jordan (1954) )
WATEA SOLUBILITY (mol. m™%) 18.9 Estimated
HENRY'S CONSTANT (stm. m3 moi') 2.7 (-3) Calculated
SOLVENT SOLUBILITY (mol. m')
PHYSICAL STATE liquid
D. CLASSIFICATIONS

REACTIVITY:

III

VOLATILITY: III

E. GENERAL COMMENTS
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Chemical Name: Solvent naphtha Chemical NO.: 73
Chemical Farmula: Mixture of CS°C20 aliphatics CAS Ragistry NO,; 8030-30-6
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO,, FORMA~
ORGANIC cone. | Tme | inraciaTion | cisaspearance | Tiok RaTE REFEAENCES
CHEMICAL NO NO:/NO (PP T3] TIME (b} RATE (%/h) {PPB/Min}
10€) X
*
4,0 2.04 0.0 0.58 9.0 16.5 8.6 Brunelle et al (1966)
Ak
4.0 2.0 0.0 0.5817.0 ] 16.5 7.9 Brunelle et al (1966)
4.00 |2.0/0.0 |0.53]9.0] 16.5 4.8 Brunelle et al (1966)
8. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT AEFERENCES RELATIVE 20 RATE CONSTANT
WITH VALUE 38C) ETHANE ESTIMATION
3 1ot o~ =11 -~
OM cm” motee” S =10 Estimated =32 Reactivity as-
3 A ot sumed to be in
0. am” molec ' 8
3 -
B the C8 C10
h s alkane range
C. VOLATILITY DATA
PAGPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28°)
VAPOR PRESSUAE (st} 4.6 (=2) Estimaced
WATER SOLUSILITY (mol. m')
HENARY'S CONSTANT (atm. m? moi’"}
SOLVENT SOLUBILITY imol. m'Y)
PHYSICAL STATE liquid

REACTIVITY:

Irr

D.CLASSIFICATIONS

VOLATILITY:

I11

E. GENERAL COMMENTS

Reactive aliphatic solvent mixture

OVERALL: 111

* e
VM and P Naptha; Mineral Spirits; *Eastem Stoddard solvent
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Chemical Name:

Naphthalene

Chemical Formula: CIOHB (M.W.=128)

Chemical NO.: 76

CAS Registry NO,; 91-20-3

A. SMOG CHAMBER DATA

INITIAL CONC, (PPM)

MAX.03

TOTAL AVERAGE OC NO,., FORMA
ORGANIC CONC. | 'ME | IRRADIATION | DISAPPEARANCE | TIGN RATE AEFERENCES
CHEMICAL NO, | NO/NO | (PPMI i TIME () RATE (%N (PPB/Min)
0.4 0.97 0.0 4 Spicer et al (1974)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES 2:&::’5 nggs*r. :f:sMcEngsfiTz .
WiTH VALUE 25C) ETHANE ESTIMATION
OH om? matec™! 371 1.6 (=11) Estimated 51.6
04 o> motec’' 57!
W s!
¢. VOLATILITY DATA
PROPERTY NAME {UNITS) PROPEATY VALUE REFERENCES COMMENTS
28’
VAPOR PRESSURE (atm.) 2.8 (~4) Dreisbach (1955)
WATER SOLUBILITY (mal. m™) 3.1 (1) Dreisbach (1955)
HENAY'S CONSTANT (atm. m3 moi"™) 4.3 (=4) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mot. m'Y gigg Draisbach (1955) :::::::
PHYSICAL STATE 940 ethanol
solid
D. CLASSIFICATIONS
REACTIVITY: II VOLATILITY: III OVERALL: 1I
E. GENERAL COMMENTS

A free radical scavenger.
High OC/NOx irradiations have not been performed.

ozone.

Although highly reactive, it 18 unable to form significant

aerosol formation (Spicer et al, 1974).
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Chemical Name:

Chemiical Formula:

Nitrobenzene

C6H5N02 (M.W.=123)

Chemical NO.: 77

CAS Registry NO.: 98-95-3

A, SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. Q3 TOTAL AVERAGE 0OC NO., FORMA—
ORGANIC Cone. ] TimE | (RRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C)‘*gg,lc“- NOy | No/No | pem) n TIME (h) RATE (%/h) (PPB/Min)
4.0 0.2} 0.25 |10.01 10~12 Sickles et al (1980)
4.0 D.067 0.25 0.02 10-12 Sickles et al (1980)
B. KINETIC DATA

REACTION UNITS RATE CONSTANT REFERENCES o &‘_‘n"s :?g“ . :f%”:gxﬁ':n

WITH VALUE (35C) ETHANE ESTIMATION

oH am’ moree's™! 2.1 (-13) Zeczsch (1983) 0.7

0, om® molec' 57!

w st

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFEAENCES COMMENTS
28°C)
VAPOR PRESSURE (stm.| 3.7 (-4) Dreisbach (1955)
WATER SOLUBILITY [moi. m™) 16 Merck (1976)
HENRY'S CONSTANT (stm.m3mat™) | 2.3 (=5) Calculated
SOLVENT SOLUBILITY (moil. m'Y)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: I VOLATILITY: 11 OVERALL: I
E. GENERAL COMMENTS

Also a smog inhibitor (Gitchell et al, 1974a).
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Chemical Name: n-Octyl-n-decyl phthalate

Chemical Formula: O COO(CH,) §CH,  (M.W.=618)

COO(CHZ) 7CE3

A. SMOG CHAMBER DATA

Chemical NO.:

CAS Registry NO.:

78

1323~73-5

MAX. O3

INITIAL CONC. (PPM) TOTAL AVERAGEOC | NO, FORMA-
ORGANIC CONC. | TIME | 'RRADIATION | DISAPPEARANCE 'no% RATE REPERENCES
CHEMICAL] o, | NOyNO | pemr | () TIME (h) RATE (%/h) (PPB/Min)

B. KINETIC DATA

AEACTION UNITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON

WITH VALUE (28°C) RELA!I‘:AENLO RgTEva?\':f;:NT

oH om? moiec™' 37! 1.7 (-11) Estimated 54.8 Not strictly

amengble to
0, em? motec ' 5 estimate
W s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28'c)
«
VAPOR PRESSURE (stm.} 9.1 (-9) Estimated from boiling
3 point data
WATER SOLUBILITY (mol. m™)
HENRY'S CONSTANT {atm. m3 mot'!)
SOLVENT SOLUBILITY imat. m'S)
PHYSICAL STATE
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: I OVERALL: [
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Nonyl phenol (ethoxylated) Chemical NO.:
Chemical Formula: 0C,dg (M.W.=248) CAS Ragistry NO.:
Colyg
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC | NO, RORMA-
ORGANIC cone. T niwe | 1nmaoiaTion | DisarreArance | TiON RaTE REFERENGES
CHEMICALY o | Nowo | s | () TIME (M) RATE (Wh) {PPB/MIN)
(OC} X
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
AEACTION uNITS RATE CONSTANT REFERENCES RELATIVE TQ RATE CONSTANT
WITH VALUE 28 C) ETHANE ESTIMATION
oM om® motec ! 57 4.7 (-11) Estimated 151.6
04 o’ motec’' 5™
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
(28

VAPOR PRESSURE (som.)
WATER SOLUBILITY {mot. m™)
HENRY'S CONSTANT (stm. m? moi™)

SOLVENT SOLUBILITY imat. m')

No estimates possible

PHYSICAL STATE
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 1T OVERALL: II
E. GENERAL COMMENTS




Chemical Name: Perchloroethylene

Chemical Formula: CZC16 (M.W.=166)

Chemical NO.:
CAS Registry NO.:

A.SMOG CHAMBER DATA

80

127-18-4

MAX. 0q

INITIAL CONC. (PPM} TOTAL AVERAGEOC | NO., FORMA-—
ORGANIC CoNC. | Tme | IARADIATION | DisaprEaRance | Tich RATE REFERENCES
CHEMICALY No | NONO | met) | (m) TIME (h) RATE (%/h) (PPB/Min)
(0C) X
4.0 0.20.25 ]0.54 10-12 I.2xpropane| Sickles et al (1980)
4.0 0.0710.25 [1.19 10-12 | .6xpropane! Sickles et al (1980)
4.0 0.2 0.49 1.8 12.8 Dimitriades and Joshi (1977)
2.0 1.0 10.05 0.0 S 0.2 1.9 Yanagihara et al (1977)
5.0 1.77 0.07 (4.5 2.0 Gay et al (1976)
0.85 0.58 0.5 7.0 9 12.5 Lillian et al (1975)
6.4 2.0 |]0.02 0.0 7 6.0 Brunelle et al (1966)
3.0 1.0 0.05 6 Schuck and Doyle (1959)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES OHPATE SONST | more CONTANT
WITH VALUE (28%C) ETHANE ESTIMATION
OH am3 motec! 57! 1.7 (~13) Hampson (1980) 0.5
%, em? motec ' 57!
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128%c)
VAPOR PRESSURE (stm.) 2.4 (=2) Dreisbach (1959)
WATER SOLUBILITY (mol. m>) 9.0 (~-1) Verschueren (1977)
HENRY'S CONSTANT (sm. m? mai'!y 2.7 (=2) Calculated
SOLVENT SOLUBILITY (mol. m%) inf. Lletck (1976) alcohol, ether, benzene
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: II VOLATILITY: III OVERALL: 11
E. GENERAL COMMENTS

Because of Cl atom initiated oxidation of C,Cl,; somg chambers do not simulate the
In the absence of Cl radicals, OH reactivity is dominant but too slow.

atmosphere.

These findings have recently been reviewed by Dimitriades et al (1983).

Smog

chamber reaction products are trichloroacecyl chloride, phosgeme, hydrochloric acid,
carbon monoxide, and formic acid.
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Chemical Name:

Phenol

Chemical Formula: C6550H M.W.=94)

Chemical NO.: 81

CAS Registuy NO.: 108-95-2

PHYSICAL STATE

SOLVENT SOLUBILITY {mai. m™

very soluble

solid

Merck (1976)

A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. Qg TOTAL AVERAGE OC NO., FORMA—
ORGANIC CONC. TIME | IRRADIATION | DISAPPEARANCE n RATE REFERENCES
c&;lgél,lCAL No, | NoNo | rew n TIME (W) RATE (Wh (PPB/Min)
4.0 0.210.25 0.03 10-12 Sickles et al (1980)
4.0 0.0 0.25 (0.05 10-12 D, 3xpropane| Sickles et al (1980)
B. KINETIC DATA
- OH RATE CONST. COMMENTS ON
REACTION unrTs eyl REFERENCES RELATIVE TO RATE CONSTANT
wWITH ETHANE ESTIMATION
om a3 motec’' 57! 2.8 (-11) Gusten et al (1981) | 90.3
NO, am? motec' 57! 2.0 (~12) Carter et al (1981)
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
28
VAPOR PRESSURE (sem.) 7.0 (=4) Dreisbach (1955)
WATER SOLUBILITY (mal. m') 870 Dreisbach (1955)
HENRY'S CONSTANT (stm. m moi™"} 8.0 (~7) Calculated

alcohol, ather

D. CLASSIFICATIONS
REACTIVITY: II VOLATILITY: III OVERALL: 11
E. GENERAL COMMENTS
Although highly reactive, no evidence of 0, formation is seen. Phenol i3 a

known smog inhibitor and provides an effic

ganc sink for NO, (Gitchell et al, 1974).

At night rapid removal could occur by reaction with NOj radicals (Carter et al, 1981).
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Chemical Name: Phoggene Chemical NO.: 82
Chemical Formula: COCl, (M.W.=99) CAS Registry NO.:  75-44~5
A. SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX. O3 TOTAL AVERAGE OC NGO, FORMA—
ORGANIC CONG. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C"('gg')'m’- NO, | Nog/No | ey | tm TIME () RATE (%/h} (PPB/Min)
B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES ::L:‘;\J:Ecsgn ' RATE CONSTANT
WITH VALUE (28C) ETHANE ESTIMATION
oH em? motec’ 57! <1.0 (-14) Estimated <0.03
0, em® molec! 57!
L] s?!
C. VOLATILITY DATA
PROPERTY NAME (UNITS! PROPERTY VALUE REFERENCES COMMENTS
(28%c)
VAPOR PRESSURE (atm.} 1.9 Dreigbach (1961)
WATER SOLUBILITY (mol. m™) . decomposes Verschueren (1977)
HENRY'S CONSTANT (atm. m3 mai™')
SOLVENT SOLUBILITY (mat. m'Y
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: 111 OVERALL: I
E. GENERAL COMMENTS
Shows no

Formed as a by-product of chloroethylene oxidation (Gay et al, 1976).

perceptible reactivity in smog chambers over a 24 h period (Singh, 1976).

Most likely removal process is slow liquid phase hydrolysis.

kinetic or smog chamber data are available.
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Chemical Name:  phthalic anhydride Chemical NO.: 83
Chemical Formula: 2 - (M.W.=148) CAS Registry NO.: 85-44-9
]
o
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO.,, FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE TIOK RATE REFERENCES
c»:gg)lul. noy | oo [ eew | i TIME (N RATE (Wh) PPB/Min)
B. KINETIC DATA
reacTiON owiTs RATE CONSTANT REFERENCES meLnvE To. | mare cowsranT
WITH VALUE 25C) ETHANE ESTIMATION
oN an® molec' 87! 1.2 (~11) Estimated 38.7
Oy am? moiec ' 57!
W s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
1280
VAPOR PRESSURE (stm.} 6.8 (-7) Jordan (1954)
WATER SOLUBILITY (mol. m™) 42 Freier (1975) Hydrolyzes to acid
HENRY'S CONSTANT (sem. m?mol'™ | 1.6 (-8) Calculated
SOLVENT SOLUBILITY (mol, m')
PHYSICAL STATE solid
D. CLASSIFICATIONS
REACTIVITY: 1II VOLATILITY: II OVERALL: II

E. GENE

RAL COMMENTS

No laboratory or smog chamber data are available.
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Chemical Namae:

Propane Chemical NO.: 84
Chemical Formuia: CBHS (M. W.=44) CAS Registry NO.: 74-98-6
A, SMOG CHAMBER DATA

INITIAL CONC. [PPM) MAX 03 TOTAL AVERAGE OC | NO, FORMA-
CAGANIC CONC. | TIME | 1RRADIATION | DISAPPEARANCE Tlo& RATE REFERENCES
Ci:gglCAL NO, NONO | iPPm) n TIME {N) RATE (%/h) (PPB/Min)
4.0 0.2 11 D.17 9.8 Joshi et al (1982)
4.0 [2.0|0.25 p-0.48 10-12 Sickles et al (1980)"

to
0.0 -
4.0 0.2 0.08 | 3.6 2.0 Dimitriades and Joshi (1977)
2.0 1.0 0.05 0.03 ;5.0 5 4.1 3.3 Yanagihara et al (1977)
7.8 0.2 0.0 0.15 10 0.9 Zfonte and Bonamassa (1977)
B. KINETIC DATA

REACTION UNITS RATE CONSTANT REFERENCES g:&‘}gs :ggs"' . :f,‘,“!“‘:g”'ss?a':"

WITH VALUE (25.C) ETHANE ESTIMATION

oM em3 matee’! 87! 1.9 (~12) Atkinson et al (1979 6.2

04 am® motec 57!

W 5!

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE AEFERENCES COMMENTS
8%
VAPOR PRESSURE (st ) 9.3 Dreisbach (1959)
WATER SOLUBILITY (mol. m') 1.4 McAuliffe (1966)
MENRY'S CONSTANT (etm. m? moi' ") 7.1 (=1} Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol, m'S) 6400 Hayduk (1972) hexane
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: [1I
E. GENERAL COMMENTS

Like other alkanes, propane/Nox ratio is critical towards efficient oxidant formationm.
OC/NOx ratio of 40-80 appears to be optimal. The stoichiometry for NO —-NOs conversion
is comparable to that of propene after OH attack (Cox et al, 1980; Singh et al, 1981).
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Propylene

85

Chemical Name: Chemical NO.:
Chemical Formula:  C,H, (M.W.=42) CAS Registry NO.; 115-07-1
A, SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGEOC | NO, FORMA-
QORAGANIC CONC. TIME IRRADIATION | DISAPPEARANCE TION RATE AEFERENCES
c*“gg'c“ NO, | NoyNO | pPv) | tm) TIME (W RATE (%/h) (PPB/Min)
1.0 0.4 0.43 0.38 10-12 Jefferies et al (1982)
1.2 0.5 0.25 0.70 10-12 20.0 Kamens et al (1981)
2.0 1.0 ] 0.05 ] 0.49] 3.8 5 19.0 14.0 Yanagihara et al (1977)
0.53 10.59 0.3 7 15.0 3.0 Finlayson and Pitts (1976)
1.0 0.5 0.11 | 0.71 6 8.8 Dimitriades et al (1975)
1.0 0.6 0.05 1.9x 5 27.2 2xtoluene | Laity et al (1973)
oluen
1.0 0.5! 0.11 ] 0.68 10.1 Dimitriades and Wessom (1972)
2.0 1.0 0.05 0.54 6 12.1 12.1 Heusg and Glasson (1968)
3.0 1.0 >20 | 0.68] 1.3 3 43.0 Schuck and Doyle (1959)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
REACTION uNITS RATE CONETANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE (2C) ETHANE ESTIMATION
oM and moec’! 57! 2.5 (-11) Atkingon et al (1979 80.6
0, an® maiec™! 8! 1.0 (-17) Niki (1979)
w s!
C. VOLATILITY DATA
PROPERTY NAME [UNITS) PROPERTY VALUE REFERENCES COMMENTS
t28c)
VAPOR PRESSURE (stm.) 11.4 Zwolingki and Wilhoit(1971)
WATER SOLUBILITY (mol. m™) 4.8 McAuliffe (1966)
HENRY'S CONSTANT latm. m3 mai’) 2.1 (-1) |Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mol. m')
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: I1I OVERALL: III
E. GENERAL COMMENTS

One of the most extensively studied and modeled OC/NO, system (Altshuller and Bufalini,

1971; Fiplayson and Pitts, 1976; Niki, 1979; Akimoto et al, 1979).

Products include

formaldehyde, acetaldehyde, formic acid, PAN, nitric acid, propylene oxide, propilonal-
dehyde, mathyl, ethyl and i-propyl nitrates; propeneglycol dinitrate and diacetyl acetone.
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Chemicai Name: Propylene glycol Chemical NO.; 86

Chemical Formula:  CH,CHOHCH,0H (M.W.=76) CAS Registry NO,: 57-35-6
A.SMOG CHAMBER DATA
INITIAL CONC. (PPM} MAX. 04y TOTAL AVERAGE OC | NO, FOAMA-
ORGANIC CONC. TIME IRRACIATION | DISAPPEARANCE TlO%l RATE AEFERENCES
CHEMICAL| o | nono | e | ) TIME (hi AATE (X/N) (PPB/Min}
B. KINETIC DATA
ENTS ON

REACTION UNITS RATE CONSTANT REFERENCES e o™ | AATE CONSTANT

WITH VALUE (28C) ETHANE ESTIMATION

OH om? motec™' 8! 6.4 (-12) Estimated 20.7

0, em? motee ' 87!

w s?

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28'c

VAPOR PRESSURE (atm.) 2.8 (=4) Jordan (1954)
WATER SOLUBILITY (mol. m™) inf. Freier (1975)° 20°¢
HENRY'S CONSTANT (stm. m3 mei'") 1.7 (-8) Calculated
SOLVENT SOLUBILITY (mal. m'}) inf. Merck (1976) acetone, chloroform
PHYSICAL STATE liquid

D. CLASSIFICATIONS

REACTIVITY: III VOLATILITY: III OVERALL: III

€. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name:

Propylene oxide

Chemical NO.: 87

0
Chemical Formula: H,CHC ~CH, (M.4.=58) CAS Registry NO.;  75-56-9
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DisaPrEARANCE TI0N RATE REFERENCES
CHEMICAL{ \ NOleO (PPM) tn TIME (W) RATE (%/h} (PPB/Min)
10C) X
8. KINETIC DATA
OH RATE CONST, COMMENTS ON
REACTION UNITS RATE CONSTANT AEFERENCES
aLie e nEATVETS | MATE consTanr
oM am3 maiee' 5! 1.3 (~12) Atkinson et al (1979) 4.2
0, em> moisc ' 5!
w s?
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28
VAPOR PRESSURE (atm.) 6.7 (-1) Jordan (1954)
WATER SOLUBILITY (mol. m™) 9100 Verschueren (1977)
HENRYS CONSTANT tatm. m* mai™) | 7 4 (=5) Calculated
SOLVENT SOLUBILITY (moi. m™Y) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid

REACTIVITY: II

D. CLASSIFICATIONS

VOLATILITY:

111

€. GENERAL COMMENTS
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Chemical Name: Styrene Chemicat NO.: 88
Chemical Formula: CgHCH=CH, (M.W.=104) CAS Registry NO.:  100-42-5
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA—
ORGANIC ConG. [ Time | IRRADIATION | DisappeaRANCE | Tick RATE REFERENCES
Cng)lCAL NO N°2/~o (PPM) ) TIME (h) RATE (%/h} (PPE/Min}
2.0 1.0 ({0.05 }0.18 | 5.0 18.0 6.1 Yanagihara et al (1977)
4.0 2.010.0 0.31 5.6 10.5 Levy and Miller (1970)
B. KINETIC DATA
e uniTs RATE CONSTANT REFEARNCES meamveso | Aare consTanT
WITH VALUE (25°C) ETHANE ESTIMATION
oM am? motect 371 3.2 (-11) Estimated 103.2
0, am? motec™! 5”1 3.0 (~17) NAS (1976)
hy s’
C. VOLATILITY DATA
PROPEATY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28'c)
VAPQOR PRESSURE (atm.) 8.0 (=3) Dreisbach (1955)
WATER SOLUBILITY {mol. m'3) 1.5 Banerjee et al (1980)
HENRY'S CONSTANT (stm. m® mot' ) 5.2 (=3) Calculated
SOLVENT SOLUSILITY (mal. m3)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 111 OVERALL: III
E. GENERAL COMMENTS

Reacts to form products with high-eye irritation index.
PBzN.

Majaor product likely to be
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Chemical Name: Terephthalic acid Cheraical NO.: 89
Chemical Formula: COoOH CAS Registry NO.: 100~21-0
O (M.¥.=166)
COOH
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA~
ORGANIC conc. | Time | mraDIaTION | DisarrearANCE | TION RATE REFERENCES
iﬂ(_s‘l:l,l‘:M- No, | nomo | rma t TIME (W RATE (%W/h} (PPBMin}
B. KINETIC DATA
REACTION uNITS RATE CONSTANT REFERENCES :’l‘&‘&w‘m‘s' . RMAT! co.‘:rc:“m
ITH VALUE 28°C) ETHANE ESTIMATION
oM om® metes! 57! 8.0 (-12) Estimated 25.8 Not strictly
1 RPR) amepable to
0, am’” molec * § estimation
w s’
C. VOLATILITY DATA
PROPENTY NAME (UNITS) monnwbv;\we AEFERENCES COMMENTS
@0
VAPOR PRESSURE (sem.) 8.8 (-6) Jordan (1954)
WATER SOLUBILITY {mol. m™) 9.6 (=2) Verschueren (1977)
HENRY'S CONSTANT (wem. m® moi™) 9.1 (-5) Calculated
SOLVENT SOLUBILITY {mol. m™)
PHYSICAL STATE solid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: 11I OVERALL: 111
E. GENERAL COMMENTS

No smog chamber or laborztory kinetic data are available.
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Chemical Name:

Terephthalic acid (dimethyl ester)

Chemical NO.: 90

Chemical Formula: COOCH,, CAS Ragistry NO.: 120-61~6
(M.W.=194)
OOCH3
A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO, FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
CHEMICAL}Y \q NO,/NO | (PPM) n TIME (W RATE (%/n) (PPB/Min)

{0C) X

B. KINETIC DATA

REACTION unITS RATE CONSTANT REFERENCES OHPATECONST- | ATE CONSTANT

WITH VALUE (38°C) ETHANE ESTIMATION

oM em3 motee’' 5™

0, oS motec’! 57!

[ 1

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PAOPERTY VALUE AEFERENCES COMMENTS
128°C)
VAPOR PRESSURE (atm.)
WATER SOLUBILITY (moi. m)
HENRY'S CONSTANT {atm. m? mai' )
SOLVENT SOLUBILITY [mol. m'Y)
PHYSICAL STATE
D. CLASSIFICATIONS
REACTIVITY: T1II VOLATILITY: 11 OVERALL: III
E. GENERAL COMMENTS
This is just another name of chemical No. 37 (Dimethyl terephthalate). It is,

therefore, omitted from our list of chemicals.

A-95




Chemical Name: Tetrapropylene Chemical NO.: o
Chemical Formula: Clzﬂzt. (M.W.=168) CAS Registry NO.:
A.SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX. Oy TOTAL AVERAGE OC NQ., FORMA—
ORGANIC CONC. TIME | IRRADIATION | DISAPPEARANCE T‘& RATE REFERENCES
CHEMICAL| yg_ | nONO | Pea) | (W TIME (h) RATE (%) PPB/Min)
0C} X
B. KINETIC DATA
OH MATE CONST. COMMENTS ON
REACTION RATE CONSTANT REFERENCES
o o e el B
oH o’ motec' 57! 3.7 (~11) Estimated 19.4
03 am3 mawec! 57!
h s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) morea*n:c VALUE REFERENCES COMMENTS
(28°0)
VAPOR PRESSURE lstm.] 4.6 (~4) Estimated from boiling
WATER SOLUBILITY {moi. m™) point data
HENRY'S CONSTANT (stm. m moi")
SOLVENT SOLUBILITY imei. m'3)
PHYSICAL STATE 1liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 117
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Toluene Chemicsl NO.: 92

Chemical Formuls:  CgHCH, (M.W.=92) CAS Registry NO.; 108-88-3

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX.O3 TOTAL AVERAGEOC | NO,FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE *noia RATE REFERENCES
c';‘g":",'c“ No, | No/NO | P | im TIME (M RATE (%/h) (PPB/Min)

2.2 0.34 0.25 0.40 10-12 Jefferies et al (1982)
1.1 0.49 0.3 }6.0 6 8.3 2.4 Hendry (1979)

2.0 1.0 0.05 0.25 |S5.0 5 8.0 5.0 Yanagihara et al (1977)
1.0 0.5/0.11 0.36 [} 4.4 Dimitriades et al (1975)
4.0 2.0}10.0 0.44 (3.3 6 10.4 Levy and Miller (1970)
1.0 0.1§ 0.6 0.10 7 6.0 Wilson and Doyle (1970)
8.0 2.0} 0.05 0.27 4.0 6 Brunelle et al (1966)

5.0 3.0 0.0 0.56 |3.0 3 15.0 Altshuller and Cohen (1963)
1.9 0.11]0.0 0.3 |3.0 3 12.3 Altshuller and Cohen (1963)
B. KINETIC DATA

OH RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO AATE CONSTANT
WITH VALUE (25°C) L:rmne ESTIMATION
oM om? motee ' 51 5.8 (~12) Atkinson et al (1979) 18.7
% am® motec! 57! 1.5 (-22) NAS (1976)
h s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PRQPERTY VALUE REFERENCES COMMENTS
25
VAPOR PRESSURE {stm.) 3.7 (=2) Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mol. m™) 5.6 McAuliffe (1966)
HENRY'S CONSTANT (stm. m? mai") | 6.7 (=3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY mai. m™ inf. Merck (1976) 2lcohol, acetone, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III
E. GENERAL COMMENTS

Kinetics of the photoxidation of toluene have been studied extensively (Hendry, 1979;
0'Brien et al, 1979). A number of smog chamber runs summarized by 0'Brien et al (1979)
clearly show significant ozone and PAN formation for all toluene initial concentrations
exceeding 1 ppm. Identified products are carbon monoxide, formaldehyde, acetaldehyde,
peroxyacetyl nitrate, benzaldehyde, cresols, unsat. bi-functional aliphatic prouducts,
d{carbonyls and nitrotoluenes.
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Chemical Namw: Toluene Dilsocyanate Chemical NO.: 23
CH
< . 3 .
Chemical Formula: : M =174) CAS Registry NO.:
Ne=CmQ
A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO., FORMA—
ORGANIC conc. | Tiwe | 1nraDIATION | DisAPPEARANCE | TiON RATE REFERENCES
CHEMICAL| o | NO. MO | e TIME (n} RATE (%W PP/

10C) X

B. KINETIC DATA

REACTION RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON

wTH NS | vaLue os't) RELATIVE TD “‘E;Enm“

oM > motec' s 1.0 (~-11) Estimated 32.2 Not strictly

3 1 amenable to
93 o malee S estimation
w st
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
=8'c)
VAPOR PRESSURE (stm) 5.1 (-9) Estimated (2,4 isomer)
WATER SOLUBILITY (mol, m™) reacts Merck (1976) 2,4 - {somer
HENRY'S CONSTANT (zom. m3 moi' )
SOLVENT SOLUBILITY imol. m) inf. Merck (1976) ether, acetone, benzene
PHYSICAL STATE 1liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 111

€. GENERAL COMMENTS

This chemical may play a chain terminating role, typical of smog inhibitors.
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Chemical Name:

1,1,1 Trichloroethane Chemical NO.: 94

Chemicail Formuia: CH3CC].3 (M.W.=133.5) CAS Registry NO.: 71-55-6

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 ToTAL AVERAGE OC | NO., FORMA—
OAGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
C’:gg,'c'“ no, | noyno | e | TIME (W RATE (%W/h) (PPB/Min}
4.0 0.2 0.0 4.6 0.1 Dimitriades and Joshi (1977)
0.02 |[0.5 0.0 19 0.0 Lillian et al (1975)
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
reacTon s mrecour | seremeeis | QAT | Ty cowrane
ETHANE ESTIMATION
OH om® moiee! 57! 1.2 (=14) Hampson (1980) 0.04
0, om3 motes! 57!
W s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE AEFEAENCES COMMENTS
28°c)
VAPOR PRESSURE (stm.) 1.6 (-1) Dreisbach (1959)
WATER SOLUBILITY (mol. m'%) 5.4 Dilling (1977)
HENRY'S CONSTANT (sem.m®mot™) | 3.0 (-2) Mackay and Shiu (1981)
SOLVENT SOLUBILITY (mal. m™S) soluble Merck (1976) acetone, benzene, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1 VOLATILITY: 11I OVERALL: I
E. GENERAL COMMENTS

Signiticantly less reactive than ethane.
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Chemical Name: Trichloroethylene

Chemical Formuis: 028013 (M.W.=131.5)

Chemical NO.: 95

CAS Registry NO.: 79-01-6

A. SMOG CHAMBER DATA
INITIAL CONC. {PPM) MAX. O3 TOTAL AVERAGE OC | NO, FORMA-
ORGANIC CONC. | TIME | IRRAOIATION | DISAPPEARANCE | TION RATE REFERENCES
C’:gg‘“‘-- NO, { NONO | (PPM) () TIME (h) RATE (%W/h) (PPB/Min)
2.0 1.0 {0.05 0.11 {5.0 5 9.4 5.4 Yanagihara et al (1977)
3.4 1.3 | >20 0.24 {1.8 3.3 29.0 iGay et al (1976)
1.0 Jo.7|>20 |0.70 |3.0 24 7.0 -70.0 F\ppleby (1976)
4.0 1.0 | 0.02 {0.51 6.0 16.5 10.7 Brunelle et al (1966)
4.0 2.0 | 0.02 |0.50 [11.5 16.5 14.0 Brunelle at al (1966)
3.0 1.0 | >20 0.0 6 Schuck and Doule (1959)
8. KINETIC DATA
OH RATE CONST. COMMENTS ON
REACTION uNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
wTH VALUE I8%C) ETHANE ESTIMATION
oH om’ molee’' 57! 2,2 (-12) Atkingon et al (1979{ 7.1
0, o motec’ ' 87!
(") s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
8%
VAPOR PRESSURE [stm.) 9.8 (-2) Drefsbach (1959)
WATER SOLUSILITY (mol. m3) 8.4 Verschueren (1977)
HENAY'S CONSTANT letm, m3 mal'Y) 1.2 (~2) Calculated
SOLVENT SOLUBILITY (moi. m™ inf. Merck (1976) ether, aleohol
PHYBICAL STATE liquid

REACTIWVITY: 111

D. CLASSIFICATIONS

VOLATILITY: 111

E. GENERAL COMMENTS

Some Cl atom interactions may occur in smog chamber data.
sufficiently resctive with OH radicals to lead to ozone formation. Measured products
in smog chambers are dichloroacetyl chloride, phosgene, hydrogenchloride, nitric acid,
formic acid and carbon monoxide.
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Chemicai Name: Triethylene glycol.

Chemical NO.: 96

Chemical Formula: (CHZOHCH20CHZ) 2 (M.W.=150) CAS Registry NO.: 112-27-6
A, SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX.03 TOTAL AVERAGE OC | NO. FORMA-
ORGANIC CONC, | TIME | IARADIATION | DISaPPEARANCE | Tick RATE REFERENCES
cHEMICAL] yo_ | nomo | wewa | TIME (M RATE (%/h} (PPB/MIn)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT ' REFEAENCES 2:&?{5: -?SST 1. :2::::&::1
WITH VALUE (28%) ETHANE ESTIMATION
OH am® moec' 5! 2.7 (~11) Egtimated 87.0
o, om® motec ' 5°1
W s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
128°c
VAPOR PRESSURE (stm.) 1.7 (<€) Jordan (1954)
WATER SOLUBILITY {mol. m'3 inf. Freier (1975) 20%
HENRY'S CONSTANT (atm. m3 moi') 1.0 (-10) Calculated
SOLVENT SOLUBILITY imol. m% inf. Merck (1976) alcohol, benzene
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 111
£. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name:
Chemical Formula:

Vinyl acetate monmomer

(2113(:00(28-(1!12 (M.W.=86)

A, SMOG CHAMBER DATA

Chemical NO.:
CAS Registry NO.: 108-05-4

97

MAX. Oy

INFTIAL CONC. {PPMa} TOTAL AVERAGE OC | NO., FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE IO RATE REFERENCES
CHEMICAL! no, | oo | mar | 1 TIME N | RATE m) )
4.0 2.0 0.11 {0.40 (17.4 Joshi et al (1982)
4.0 0.2 0.11 | D0.34 3.6 Joshi et al (1982)
8. KINETIC DATA
OM RATE CONST. COMMENTS ON
ReacTion uNITS "c:mér REFERENCES RELATIVE TO RATE CONSTANT
i ETHANE ESTIMATION
oM en? motec! 57! 3.0 (-11) Estimated 96.8 Not strictly
3 4 amenable to
0, em™ meles * S estimation
o ¢!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFERENCES COMMENTS
s
VAPOR PRESSURE (stm ) 1.5 (-1) Jordan (1954)
WATER SOLUBILITY (mot. m) 290 Verschueren (1977)
HENAY-S CONSTANT {sun. m mot™ ') 5.2 (~4) Calculated
SOLVENT SOLUBILITY Imel. m™) inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: IIL VOLATILITY: IIX OVERALL: I[II
E. GENERAL COMMENTS
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Chemical Name: yinyl chloride monomer Chemical NO.: 98
Chemical Formula:  CH,=CHC1 (M.W.=62.5) CAS Registry NO.: 75-01-4
A. SMOG CHAMBER DATA
INITIAL CONG. (PPM) MAX- 03 TOTAL AVERAGE OC | NO,FORMA-
ORGANIC CONC. | TIME | 1RRADIATION | DIsAPPEARANCE | TIGN RATE REFERENCES
cHemcaLf o | no o | eer | on TIME (W RATE (%N (PPB/MIn)
4.6 1.5 | >20 |1.3* |3.0 14.0 Gay.et al (1976)
1.7 {1.0] 0.0 |o0.45*|5.5 6.0 Gay et al (1976)
10.0 4.5 >20 {2.0 |5.0 9.5 9.0 Appleby (1976)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REPERENCES ?.ZJ‘;TE:?Q‘“ : o ConaTaNT
WITH VALUE (28%) ETHANE ESTIMATION
oH am® matec ' 51 6.6 (~12) Atkinson et al(1979) 21.3
3
%3 o maled” 5 1.9 (-19) Gay et al (1976)
W s’
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE MEFERENCES COMMENTS
28°c)
VAPOR PRESSURE (stm.) 3.5 Dreisbach (1959)
WATER SOLUBILITY (mol. m'}) 1.8 (~2) Vaerschueren (1977)
HENRY'S CONSTANT (stm. m> mot' !} 57 Calculated
SOLVENT SOLUBILITY (mol. m™)
PHYSICAL STATE gas
D. CLASSIFICATIONS
REACTIVITY: 11I VOLATILITY: 1III OVERALL: III
E. GENERAL COMMENTS

Known products are formaldehyde, formic acid, hydrogen chloride and CO.

*ozone still increasing
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Chemical Name:  ;,_4;d mized Xylenes Chemical NO.: 99

Chemical Formula: 1,3-c5115(c33)2 (M.W,.~106) CAS Registry NO.; 108-38~3 (m~xylene)
1330-20-7 (mixed)

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAx. 03 TOTAL AVERAGEOC | NO,FORMA-
GRGANIC TONC. | TiME | IRRADIATION | DisasPeaRANcE | Tich maTE AEFERENCES
HEMICAL noy | Nomo | Pma | e | maTE owm Pranin

2.0" l1.0] 0.05 [0.49 |2.8 | 5 11.9 10.2 Yanagihara et al (1977)
1.0 0.6 | 0.05 }1.7x 5 19.6 2xtoluens | Laity at al (1973)

toluege

4.0 2.0 0.0 |0.45 [l.1 6 26.7 Levy and Miller (1970)

2.0 1.0 0.0 {0.39 |6.0 6 9.0 15.5 Heuss and Classon (1968)
4.0 2,0 | 0.02 {0.54 |3.5 6 10.8 Brunelle et al (19668)

5.0 3.0| 0.0 1.0 2.2 70.0 Alrshuller and Cohen (1963)
6.0 1.0 >20 /0.18 ]0.9 3 Schuck and Doyle (1959)

8. KINETIC DATA

AEACTION UNITS NATE CONSTANT REFERENCES z&*:'?;" f:':‘"’“ o
wTH _vave a3t ETHANE ESTIMATION

oM om? motes' 57! 2.1 (-11) Atkinson et al (1979} 67.7

0y om3 moise' 87

w s?!

C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY 'c\,uwl AEFERENCES COMMENTS
@

VAPOR PRESSUAE (sem.) 1.1 (=2) Zwolinakd and Wilhoit(1971] =n-Xylene omnly

WATER SOLUSILITY (mol. m™S) 1.5 Polak and Lu (1973) m-Xylege only

HENRYS CONSTANT (eom. m3mary | 70 (=3) Mackay and Shiu (1981) =-Xylens only
SOLVENT SOLUBILITY (mei. m ) inf. Merck (1976) alcohol, sther
PHYSICAL STATR 1liquid

D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 1II

E. GENERAL COMMENTS

Product of m~Xylene photooxidation are peroxyacetyl nitrate, carbon monoxide,
formaldehyde, methyl glyoxal, anitric acid, aliphatic dicltbonyh,acntaldchydc. and
m=tolualdehyde

.uix.d Xylenes
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Chemical Nams:

o-Xylene Chemical NO.: 100
Chemical Formula: 1,2-66}14(6!13)2 (M.W.=106) CAS Registry NO.: 95-47-6
A, SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGEOC | NQO,FORMA-
ORGANIC CONG. | TIME | IRRADIATION | DISAPPEARANCE | TICN RATE REFERENCES
CHEMICAL No | Moo | e | TIME (M) RATE (%) (PPR/MIn)
0.6 0.32{0.33 |0.51 10-12 Jefferies et al (1982)
2.0 1.0 | 0.05 0.51 2.5 5 11.1 13.1 Yanagihara et al (1977)
1.0 0.5 {0.11 (0.53 6 5.4 Dimitriades et al (1975)
1.0 0.6 | 0.05 |1.8x 5 12.8 1.5xtolueng Laity et al (1973)
tolua?e
2.0 1.0 |[0.05 }0.32 |6.0 8.7 13.6 Heuss and Glasson (1968)
4.0 1.0 |0.02 0.32 |2.0 Brunelle et al (1966)
5.0 3.0 | 0.0 0.7 40.0 Altshuller and Cohen (1963)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT AEFERENCES g:;‘;fﬁf?{,“ T :f:smggngf?\:-r
WITH VALUE (286C) ETHANE ESTIMATION
oH om® motes 57! 1.2 (-11) Atkinson et al (1979)  38.7
0, om? molec’' 57!
Y] s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28'c)
VAPOR PRESSURE {stm.) 8.7 (=3) Zwolinski and Wilhoit(1971)
WATER SOLUBILITY (mol, m™) 2.0 Polak and Lu (1973)
HENRY'S CONSTANT (atm. m3 mor')) [ 4+4 (=3) Mackay and Shiu (1981)
SOLVENT SOLUBILITY imol. m™) {nf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 11T VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS

Xylenes are about half as efficient in ozome formation as propene (Cox et al, 1980).
Known photodegradation products are formaldehyde, peroxyacetyl nitrate, biacetyl,
glyoxal methyl, glyoxal o-tolualdehyde, 3,4-dimethyl nitro-benzene, 2,3-dimethyl-
nitrc benzene, and o-methylbenzyl nitrate.
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Chemical Name: ,_xy)

ene

Chemical Formula: 1,A—c6l-l‘.(CH3)2 (M.W.-106)

Chemical NO.:

101

CAS Registry NQ.: 106—42-3

A. SMOG CHAMBER DATA

MAX. O3

INITIAL CONC. (PPM) TOTAL AVERAGE OC | NO., FORMA~
ORGANIC cone. | Time | mraciaTion | Disarpearance | Tioh AaTe REFERENCES
c»(agg)ccm. no, | Noyno | remr | TIME (W RATE (Wh) (PPB/Min)
2.0 1.0 0.05 {0.39 (4.5 5 10.7 7.8 Yanagihara et al (1977)
1.0 0.5 0.11 |0.49 6 5.4 Dimitriades et al (1975)
2.0 1.0 0.05 j0.26 6 7.0 7.7 Heuss and Glasson (1968)
5.0 3.0 0.0 |0.65 . 30.0 Altshuller and Cohen (1963)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
naA"c:' oN uNITS "tﬁgi'fg@r REFERENCES RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
om om® matee! 57! 1.1 (-11) Atkinson et al (1979} 135.4
04 amd motec’' 5!
W s
C. VOLATILITY DATA
PROPEATY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
128%c)
VAPOR PRESSURE (stra.) 1.2 (-2) Zwolinski and Wilhoit(1971]
WATER SOLUBILITY (mal, m™) 1.7 Polak and Lu (1973)
HENRYS CONSTANT (stm. m® mot™') 6.7 (=3) Mackay and Shiu (1981)
SOLVENT SOLUSILITY (mai. m' ) soluble Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: IIT VOLATILITY: 11 OVERALL: III

E. GENERAL COMMENTS

Products similar to o~ and m=Xylenes.
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Chemical Name:

Chemical Formula: cu3ooc(CHZJZCOOCH

Dimethyl succinate

3

(M.W.=146)

Chemical NO.:

A. SMOG CHAMBER DATA

102

CAS Registry NO.: 106-65-0

INITIAL CONC, (PPM} MAX. 03 TOTAL AVERAGE OC NO,, FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE 'noit RATE REFERENCES
C’(‘gé‘,’c“- NO, | Nogmo | pemy | (m TIME (h) RATE (%Wh {PPO/Min)
B. KINETIC DATA
. COMMENTS ON
AEACTION UNITS RATE CONSTANT AEFERENCES g:&;"&:gom AATE CONSTANT
WITH VALUE (28%C) ETHANE ESTIMATION
oM em? motec ' 571 3.0 (~12) Estimated 10.0 ot strictly
3 . enable to
0y em” molec”' § timation
w s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFEAENCES COMMENTS
128°c)
VAPOR PRESSURE (som.} 6.4 (=4) Estimated
WATER SOLUBILITY (mol. m) 57 Merck (1976)
HENRY 'S CONSTANT (orm, m3 mot'!) 1.1 (-5 Calculatad
SOLVENT SOLUBILITY (mot. m™Y 200 Merck (1976) alcohol
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 1II VOLATILITY: I1I OVERALL: III
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Dimethyl glutarate Chemicai NO.: 103
Chemical Formula:  CH,00C(CH,) ;COOCH., (M.W.=160) CAS Registry NO.; 1119-40-0
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX 03 TOTAL AVERAGEOC | NO. FORMA-
ORGANIC CONC. TIME IRRADIATION | DISAPPEARANCE TIO& RATE AEFENRENCES
CHEMICAL| o | nona | eewr | hi TIME (N RATE (%/h) {PPB/Min)
{0C) X
B. KINETIC DATA
OM RATE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES RELATIVE TO RATE CONSTANT
WITH VALUE 125 C) ETHANE ESTIMATION
oM and motee! 5! 4.0 (-12) Estimated 12.9 Not strictly
amenable to
0, on? moisc’ ' 87! estimation
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28°c)
VAPOR PRESSURE (atm.) 3.2 (=4) Estimated
WATER SOLUBILITY (mat. m™) 7.8 Estimated
HENRY’S CONSTANT (stm. % moi') 4.1 (=5) Calculated
SOLVENT SOLUBILITY (mol, mY)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: III

No smog chamber or laboratory kinetic data are available.

E. GENERAL COMMENTS
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Chemical Name:

Chemical Formula:

Dimethyl adipate

CﬂsoOC(CHZ) 4C00C213 (M. W.=174)

Chemical NO.:

104

CAS Registry NO.: 627-93-0

A. SMOG CHAMBER DATA

INITIAL GONC. (PPM) MAX. O3 TOTAL AVERAGEOC | NO., FORMA-
83?3."«;'1’ CONG. | TIME | IRRADIATION | DISAPPEARANCE *no% RATE REFERENCES

HEMICAL] noy | Nogino | e | TIME (h) RATE (%/h) PPB/MIn)

B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES OH RATE CONST. COMMENTS ON
. RELATIVE TO RATE CONSTANT
MTH VALUE 75 C) ETHANE ESTIMATION
oH em3 motec! 87! 4.8 (-12) Egtimated 15.4 Not strictly
amenable to
o, eomd motes! 87! estimation
w s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
128°c)
VAPOR PRESSURE (atm.) 9.9 (-5) Estimated
WATER SOLUBILITY (mol. m™) 1.8 Estimated
HENRY'S CONSTANT (etm. m? moy’) 5.5 (-5) Calculated
SOLVENT SOLUBILITY (mai. m™) 11iquid
PHYSICAL STATE
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 11I

€. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name:  2_yecpoxy ethanol Chemical NO.: 105

CAS Registry NO,: 109-86~4

Chemical Formula: CH3OCH2CH20H (M. W.=76)

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NO., FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TICN RATE REPERENCES
CHEMICAL{ ng NO/NO | peany | tn) TIME () RATE (%/h) PPB/Min}
10C) X
B. KINETIC DATA
AEACTION oNITS RATE CONSTANT AEFERENCES OM RATE CONST. COMMENTS ON
T VALUE (28%) RELATIVE TO RATE CONSTANT
ETHANE ESTIMATION
oM om® motec' 57! 7.1 (=12) Estimated 22.9
0, em3 motec' 57
w s?
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28%)
VAPOR PRESSURE (stm.) 1.9 (-2) Estimated
WATER SOLUBILITY (mol, m™)
HENRY'S CONSTANT {stm. m° mot ™)
SOLVENT SOLUBILITY (mol. m™)
ANYSICAL STATE liquid

D. CLASSIFICATIONS

OVERALL: III

VOLATILITY: 1II

REACTIVITY: 1II

E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Ethylene glycol monomethyl ether Chemicai NO.:
Chemical Farmuls: HOCH,,CH ,0CH (M.W.=76) CAS Registry NO.: 109-86-4
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA—
ORGANIC TONC. ]| TIME | IRAADIATION | DISAPPEARANCE | TION RATE REFEAENCES
C)(‘Sg\CAL NO, | NONO | (oM N TIME (W) RATE (%/h) (PPR/Min)
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES :: R:.T\E,: 23‘“' :AO:EMCEO"NT:TT:T
wiTH VALLE ‘”.C' LA!T‘HAN! ESTIMATION
OH em3 moiee ' 87! 8.1 (-12) Estimated 26.1
oy om’ moiec't 5!
w s
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
8%
VAPOR PRESSURE (stm.) 1.6 (=2) Jordan (1954)
(°]
WATER SOLUSILITY (mal. m'3) inf. Mellan (1977) 20°C
HENRY'S CONSTANT (stm. m3 mai™) 9.3 (=7 Calculated
SOLVENT SOLUBILITY (mol. m') inf. Merck (1976) alcohol, ether
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: III OVERALL: 11!
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
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Chemical Name: Ethylene glycol moncethyl ether Chemical NO.: 197
Chemical Formuia: HOCH,,CH,0C g (M.W.=90) CAS Registry NO.: 110-80-35
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. O3 TOTAL AVERAGE OC NOQ.,, FORMA-
ORGANIC conc. | iwe | imRADIATION | DIsAPPEARANCE | TION RATE REPERENCES
C)(‘SC”).CAL NOy | NOyNG | Pem) (h) TIME (N RATE (%/h) {PP8/Min)
B. KINETIC DATA
QW RATE CONST. COMMENTS ON
REACTION RATE CONSTANT AEFERENCES
e " RS ol <
oM o moiss’ 5! 1.4 (=11) Egtimated 45.2
0, o> moiee™! 57
" s.1
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
28°Q)
VAPOR PRESSURE (stm.) 7.0 (=3) Mellan (1977)
WATER SOLUBILITY mol. m™) inf. Mellan (1977)
HENRYS CONSTANT (som. m®moi™) [ 4.2 (=7) Calculated
SOLVENT SOLUBILITY Imol. mY) inf. Mellan (1977) acetone, benzena
PHYSICAL STATE 1iquid
D. CLASSIFICATIONS
REACTIVITY: II1I VOLATILITY: I1I OVERALL: 1II
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.



Chemical Namae:

Diisoamyl ketone Chemical NO.: 108

(M.W.=142)

. . [cu .
Chemical Formula: <Cﬂg > CHCH2> co CAS Registry NO.:

2

A. SMOG CHAMBER DATA

INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC | NO, FORMA-
ORGARIC TONC. | TIME | 'RRADIATION | DISAPPEARANCE | TIGN RATE REFERENCES
c’:gglcu no, | nomo | e | i TIME (b} RATE (/h) (PPB/MIn)
B. KINETIC DATA
REACTION uNITS RATE CONSTANT REFERENCES ::&f;,rs: ?ow' :AO:EM::J:TOA':T
WITH VALUE (28C) ETHANE ESTIMATION
OH om motse™' 37! 8.0 (~12) Estimated 25.8
o, .
W s!
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
28°0)
VAPOR PRESSURE (stm.) No estimation is possibldg
WATER SOLUBILITY imal. m™)
HENAY'S CONSTANT (atm. m® moi™")
SOLVENT SOLUBILITY (mol. m™)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: III VOLATILITY: II OVERALL: II

E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are available.
pressure estimation was posaible.

No vapor
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Chemical Name: Propylene glycol methyl ether Chemical NO.: 109

Chemical Formula: CH3L'7HCHZOCB3 (M.W.=90) CAS Registry NO.: 107-98-2
OH
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. Oq TOTAL AVERAGE OC NG, FORMA—
GRGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TiON AATE REFERENCES
CHEMICAL| o | No/No [ ireae | N TIME (M) RATE (%/hi (PPB/MIn)
8. KINETIC DATA
TE CONST. COMMENTS ON
REACTION UNITS RATE CONSTANT REFERENCES %&zlw To RATE CONSTANT
WITH VALUE 25 C) ETHANE ESTIMATION
oM an® molec' 57! 1.3 (-1 Estimated 41.9
0, an’ matec’' 57!
" g?
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPERTY VALUE REFERENCES COMMENTS
(28°C)
VAPOR PRESSURE (atm.i 1.4 (-2) Mellan (1977)
WATER SOLUBILITY (met. m™) inf. Mellan (1977)
HENRY'S CONSTANT (stm. m° moi'') 8.6 (=7) Calculated
SOLVENT SOLUBILITY {mel. m) inf. Mellan (1977) acetone, benzene
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: TII VOLATILITY: III OVERALL: III
E, GENERAL COMMENTS

No swog chamber or laboratory kinetic data are available.
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Chemical Name:

Dipropylene glycol methyl ether

Chemical Formula: cu3(caon) 2CKZ(.TEOHC!IZOCH3 (M. W.=164)

Chamical NO.:

110

CAS Registry NO.: 34590-94-8

A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGEOC | NG, FORMA—
OAGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TICN RATE REFERENCES
cHEMICAL} yo | Nomo [ e | TIME (M RATE (%/h) (PPEMIN)
B. KINETIC DATA
OH RATE CONST. COMMENTS ON
AEACTION RATE CONSTANT REFERENCES
WITH UNITS  VALUE t230) neu;::ﬂ‘;o “‘Jﬁ,ﬁmm
oM om? motee’! 5! 1.2 (~11) Estimated 38.7
0, om motec ™!
w st
C. VOLATILITY DATA
PROPERTY NAME (UNITS} PROPERTY VALUE REFERENCES COMMENTS
280
VAPOR PRESSURE (stm.} 5.3 (=4) Mellan (1977)
WATER SOLUBILITY [mal.m) inf. Mellan (1977)
HENRY'S CONSTANT (stm. m™ moi™') 3.2 (-8) Calculated
SOLVENT SOLUBILITY (moi. m™)
PHYSICAL STATE liquid
D. CLASSIFICATIONS
REACTIVITY: 11T VOLATILITY: IIT OVERALL: 1II
E. GENERAL COMMENTS

No smog chamber or laboratory kinetic data are availabla.




Chemicel Neme: o-cresol Chemicsl NO,; 1114

Chemical Formula: CH;CH,0H (M.W.=108) CAS Registry NO.:  95-487
A. SMOG CHAMBER DATA
INITIAL CONC, (PPM) MAX. O3 TOTAL AVERAGE OC NO, FORMA-
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE ‘I'lél RATE REFERENCES
cp‘ogglcu. NO, | NO/NO | irem | (w TIME (M RATE (%/h) PPBMIn}

8. KINETIC DATA

REACTION uNITS RATE CONSTANT REFERENCES AT ConsT. i o
WITH VALUE 25C) ETHANE ESTIMATION
oM an?d gt 4.7 (=11) Atkinson et al (1979 151.6
NO, om? molec’' 7! 1.2 (-11) Carter et al (1981)
w s?
C. VOLATILITY DATA
PROPERTY NAME (UNITS) mo'enrv‘cvm.ue ARFERENCES COMMENTS
s
VAPOR PRESSURE (stm.) 5.6 (=4) Dreisbach (1955)
WATER SOLUBILITY (mol. m) 242 Freder (1375)
HENRY'S CONSTANT (sm. m3mo') | 2.3 (=6) Calculated
SOLVENT SOLUBILITY (mat. m™) inf. Merck (1976) alcohol, ether, chloro-
PHYSICAL STATE solid form
D. CLASSIFICATIONS
REACTIVITY: 1q; VOLATILITY: 7 OVERALL: 1y
E. GENERAL COMMENTS

The major product of OH attack should be dihydroxytoluenes. In the presence of NO,
hydroxynitrotoluenes have been cbserved (Hendry, 1979). During nightcime effective removal
via NO, radical attack could occur (Carter et al., 198l)., Cresols (especially o and p),
becaus& of their aromatic ring and quinoidal resonance possibilities, may act as chain
terminators. However, available evidence suggests that even chain terminators can

produce ozone (Pitts et al., 1977; Cupitt and Corse, 1979).
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Chemical Name: _.:ag01

Chemical Formula:

083C6H4

0H (M.W.=108)

Chemicai NO.:
CAS Registry NO.: 108-39-4

A. SMOG CHAMBER DATA

1118

INITIAL CONC. (PPM) MAX.03 TOTAL AVERAGEOC | NO, FORMA—
ORGANIC CONC. | TIME | IRRADIATION | DiSAPPEARANCE | TIGN RATE REFERENCES
CHEMICAL| no | NOmO | oo | (w0 TIME (h RATE (N PPRMIn)
10C) X
B. KINETIC DATA
REACTION UNITS RATE CONSTANT REFERENCES ::&‘g’: :2357- :‘?;‘E”:‘;‘&%T
T VALUE (28 CI ETHANE £3TIMATION
oW am’ motec” 57! 6.7 (~11) Atkinsen et al (1979)| 216.1
NO4 em® motec ' 57! 7.0 (-12) Carter et al (1981)
o )
C. VOLATILITY DATA
PROPERTY NAME (UNITS) PROPEATY VALUE REFEAENCES COMMENTS
8o
VAPOR PRESSURE (atm.) 2.5 (=4) Draisbach (1955}
WATER SOLUBILITY {mol. m) 26 Tevari et al (1982)
HENRYS CONSTANT (stm. m? meoi™) 9.6 (~6) Calculated
SOLVENT SOLUBILITY (mat. m') inf. Marck (1976) alcohol, ether, chloro~
form
PHYSICAL STATE liqudid
D. CLASSIFICATIONS
REACTIVITY: 111 VOLATILITY: 111 OVERALL: 111
E. GENERAL COMMENTS

Same as o-cresol.
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Chemical Neme:  p_cresol Chemical NO.: 111C

Chemiical Formula: CHJCGH 408 (M.W.=108) CAS Registry NO.: 106-44~5
A. SMOG CHAMBER DATA
INITIAL CONC. (PPM) MAX. 03 TOTAL AVERAGE OC NO., FORMA~
ORGANIC CONC. | TIME | IRRADIATION | DISAPPEARANCE | TION RATE REFERENCES
CHEMICAL] o NO/NO | Prm) | i) TIME (W RATE (%N PPB/Min}
{0C) X
B. KINETIC DATA
AEACTION UNITS RATE CONSTANT REFERENCES g:&::::g:“ ’ nare G prdichig
TE TANT
wTH vaLue 8% ETHANE ESTIMATION
oM om? motes™' 7! 5.2 (-11) Atkinson et al(1979){ 167.7
o, am? mates ' 57! 1.3 (-11) Carter et al (1981)
~ !

C. VOLATILITY DATA

PROPERTY NAME (UNITS) nonnrv.cvuuz REFERENCES COMMENTS
8%

VAPOR PRESSURE (atm.) 2.6 (-4) Dreisbach (1955)

WATER SOLUBILITY Imol.m™) 213 Morrison and Boyd (1973)

HENRY'S CONSTANT (sem. m? moi ') 1.2 (~6) Calculated

SOLVENT SOLUBILITY (moi. m)

PHYSICAL STATE solid

D. CLASSIFICATIONS

REACTIVITY: 11I VOLATILITY: 111 OVERALL: III

E. GENERAL COMMENTS

Same as o-cresol.
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