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ABSTRACT

Samples of 63 effluent and 22 intake waters were collected from a wide °
range of chemical manufacturers in areas across the United States. The
samples were analyzed for organic compounds in an effort to identify pre-
viously unknown and potentially hazardous organic pollutants. Each water
sample was preconcentrated for anmalysis of organic compounds in four frac-
tions: volatile organics by helium-gas stripping and semivolatile organics
by extraction with methylene chloride resulting in separate neutral, acidic
and basic fractions. All sample analyses involved a GC/MS/COMP system that
used high-resolution glass capillary GC columns. Organic constituents were
identified using the computerized Biemann mass spectral matching system
together with some manual interpretation and quantified using GC-FID peak
area determinations.

Over 570 compounds were tentatively identified of which 33 are priority
pollutants. Generally, industrial effluents contained few priority pollutants.
Most of the components found in the effluents were specific for a particular
industrial site and did not appear in reoccurring patterns. The data
suggest that many possible envirommentally important compounds would be
overlooked if frequency of occurrence is the major criterion for determining
environmentally significant compounds.

We recommend that future studies concentrate on basic compound analyses
and that the biological activity of a compound(s) be established first before
exhaustive screening programs are initiated for environmental pollutants.
Mass spectral data bases containing all the organic compounds produced by
industry should be developed.

This report was submitted in fulfillment of Contract No. 68-01-4350 by
Battelle, Columbus Laboratories, under the sponsorship of the U.S. Environ-
mental Protection Agency. This report covers the period September 30, 1976,
to November 30, 1978, and work was completed as of September 30, 1978.
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INTRODUCTION

There has been an increasing concern in recent years that man and his
environment are being exposed to unknown industrial pollutants which may
represent significant hazards. One approach to assessing the potential
hazards involves a detailed chemical characterization of waste effluents.
The objective of this program was the identification and quantification of
organic compounds present in representative industrial final aqueous
effluents. The information obtained will help the U.S. Environmental
Protection Agency in its efforts in determining the health and environmental
effects of industrial effluents, determining transport and degradation
mechanisms, developing and assessing monitoring and control technology, and
assessing wastewater disposal permits.

Priority was given to major industrial activities that were most apt to
have significant amounts of organic compounds in their final aqueous effluents.
Four different fractions from each effluent sample were analyzed by gas
chromatography (GC) and gas chromatography-mass spectrometry (GC-MS)
procedures. The fractions were acidic and neutral volatiles, neutral semi-
volatiles, acidic semivolatiles, and basic semivolatiles.

The program was designed as a cursory survey of wastewater effluent
samples. A computerized mass spectral search system was used as the basis
for compound identifications. High-resolution glass capillary GC columns
were used to obtain the best possible mass spectra from the GC/MS/COMP
systems. Because of the large number of samples, this program provided for
only limited manual mass spectral interpretation.




CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations concerning this project are
divided into three categories: (1) those which deal with the analytical
protocol used in this program; (2) those which deal with the analytical
results obtained; athd (3) those concerned with the design of future
studies for detecting envirommentally significant pollutants.

ANALYTICAL PROTOCOL

e Stringent quality assurance protocols, such as those established
for this program, must be followed during the performance of
each analysis. Particularly important are instrument calibration
(GC/MS/COMP), process and field blanks, uniformity of capillary
GC system performance and recovery of representative standard
compounds from spiked samples.

e Capillary column GC/MS for volatile analysis was demonstrated
in this program to be a sensitive and specific method suitable
for routine work. The improved resolution of the capillary
column (compared to packed columns) provides well resolved
peaks which result in cleaner mass spectra and thus more
certain identification of the various volatile compounds.
However, capillary columns are not the answer for every
analytical problem.

e Basic priority pollutants were not found in the industrial
effluents using SE-30 glass capillary columns. Benzidine
and 3,3'-dichlorobenzidine could only be detected reliably
at levels of greater than 50 ug/l with our method. Con-
sequently, if lower detection limits are necessary for
benzidine analysis, more suitable methods should be used.
One such method is the electrochemical detection of benzidines
following HPLC separation.

e Mass spectral and relative retention time data bases con-
taining most, if not all, of the organic compounds produced
by industry should be developed. Present data bases contain
mass spectra of less than 20% of the presently manufactured
industrial compounds. Consequently, identification of
"unknown" pollutants was difficult due to the incomplete data
bases of the mass spectral matching systems. Manual
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interpretation procedures are not feasible for a screening
project of this scale.

e The majority of pollutants present at levels greater than
10 ug/l were tentatively identified. However, there is con-
siderable uncertainty associated with some of the interpreta-
tions. In general the most common and most frequently studied
compounds (i.e., hydrocarboms, halocarbons, fatty acids, and
phenols) are identified with a high degree of certainty.
Pollutants which have not been previously identified are of
particular interest in this type of study but they are less
likely to be included in data bases and less likely to be
correctly identified.

e The Biemann computer mass spectral matching system does pro-
vide a useful "first guess" in the identification of an
unknown compound, but it is unreliable in determining the
degree of certainty of a particular compound identification.
Thus, the computer generated GC/MS data alone are not sufficient
evidence for the positive identification of "unknown'" compounds.
Retention time data and manual interpretation must be used.

e Many samples contained only a few components as determined by

preliminary GC analysis, whereas others contained many compounds
in high concentrations. Consequently, the GC screening pro-
cedure used (i.e., priority rating system) saved time and money
by determining which samples contained a sufficient number of
components above a specified concentration level (10 ug/l) to
warrant subsequent GC/MS/COMP analysis. However, the relatively
few contaminants present in those samples not analyzed by GC/MS
may have been potentially toxic components that should be of
concern,

ANALYTICAL RESULTS

e (Caution should be used when interpreting the analytical data,
especially the frequency of occurrence tables, because this
was only a limited study.

e Generally, industrial effluents contain few priority pollutants.
In the semivolatile fractions only 17 priority pollutants were
identified and these occurred collectively 78 times--only 10%
of the 816 occurrences of semivolatile compounds. This per-
centage of occurrence of priority pollutants is the upper
limit since the unidentified compounds would not be priority
pollutants.

e Priority pollutants are most prevalent in the purgeable fractions
of industrial effluents. This was expected since most of these
compounds are common industrial solvents. Twenty-two priority




pollutants were identified and occurred collectively 359 times--
51% of the 710 occurrences of purgeable compounds.

Most of the components found in the effluents were specific

for a particular industrial site and did not appear in re-
occurring patterns. Specifically, 176 out of 261 neutral com-
pounds, 56 out of 104 acidic compounds, 39 out of 49 basic
compounds, and 85 out of 159 volatile compounds occurred only
once. These data suggest that many possible environmentally
important compounds (mutagenic, toxic, carcinogenic) would

be overlooked if frequency of occurrence is the major criterion
for determining environmentally significant compounds.

Few polycyclic aromatic hydrocarbons (PAH's) were identified
in industrial effluents. This fact supports the combustion
airborne hypothesis that PAH's enter the surface waters
primarily as a result of the combustion of fossil fuels.

Many different types of heterocyclic compounds appeared in the
basic fraction. Such compounds are very likely toxic or
mutagenic and may prove to be environmentally significant.

FUTURE STUDIES

We recommend that future studies concentrate on basic compounds
using suitable methods of identification and that appropriate
tests for compound activity (toxicity, mutagenicity, carcino-
genicity) be conducted.

We recommend that future studies concerning the environmental
impact of various compounds first identify which compounds are
biologically active (toxicity, mutagenicity, carcinogenicity)
and then apply suitable methods for their detection in the
environment. This could be accomplished by fractionating
extracts using liquid chromatography and screening the fractions
by bioassay techniques (e.g., Ames mutagenicity assay, mammalian
cell toxicity assay). Active fractions would be subfractionated
and studied in detail to identify the biologically active
components.

The current study was concerned only with volatile and semi-
volatile components. The many nonvolatile organic components

that were undoubtedly present and which may be biologically active
were ignored. We recommend that future studies include efforts

to identify biologically active nonvolatile components. This
could be accomplished most efficiently by combining liquid chroma-
tographic fractionation and bioassay techniques with HPLC-MS and
HPLC/IR studies.




SAMPLING

SITE SELECTION

The objective of sampling site selection was to develop a sampling
design system which allowed the collection of representative, usable and
statistically reliable data concerning the possible source of organic pollu-
tants entering receiving waters. A preliminary list of 478 organic chemical
manufacturing facilities was compiled and classified according to type of
chemical industry. Sampling sites were chosen from this list using the
following criteria:

(1) Type of industry

(2) Potential toxicity of anticipated pollutants
(3) Production capacity of company

(4) Willingness of company to permit sampling

In retrospect, the main factor for site selection was the willingness
of the company to permit sampling. The other major criterion was the type
of industry to be considered. These industries included all types of
organic chemical manufacturers and even steel manufacturers because of
their coal tar production. Table 1 summarizes the various types of chemi-
cals produced by these companies.

Letters were sent to 250 corporations requesting permission to sample
at some 450 sites. Each company was informed that data obtained from their
water samples would not be identified with their respective company. In
this way each company's identity will remain confidential. Approximately
10%4 of the corporations contacted refused to participate. Many corporations
(94 out of 250) had sampling sites (100) which discharged into municipal
treatment plants. These sites were not applicable for this project since
only those effluents which were discharged directly into surface waters were
of interest. Eighteen corporations requested that intake water be analyzed
as well as effluent water. In this way, chemicals identified as being intro-
duced via the intake water would not be erroneously attributed to the manu-
facturing operations.

SAMPLE COLLECTION AND PRESERVATION
Samples were collected from sites in Ohio, West Virginia, Pennsylvania,

New Jersey, New York, Louisiana, Kentucky, Delaware, and Texas. In total,
samples of 63 outfalls and 22 intakes (plant water supply) were collected.

5




TABLE 1. CHEMICALS PRODUCED BY COMPANIES SAMPLED

rubber processing chemicals
plastics and resins

dyes, color agents and pigments
aromatic hydrocarbons
surface-active agents

tar, tar prods, petroleum prods.
carbon black

lecithin and derivatives
aliphatic solvents

medicinals or phameceuticals
industrial organic chemicals
organic acids and salts

fatty acids & derivatives
organic sufrace coatings

flavor and fragrance chemicals
pesticides

epoxys

miscellaneous organic chemicals

surfactants

elastomers

catalysts and catalyst supports
polymers

organic intermediates
synthetic fibers

paints and varnishes
enzymes

pulp and paper chemicals
silanes, silicones
leather finishes
chelating agents

amines

printing inks

peroxides

chlorine compounds
edible fats, oils, etc.
synthetic rubbers




Samples were collected in such a way as to provide as representative a
sample as possible from each sampling site. This required close coordination
with facilities personnel to ensure that sampling was performed during a
representative sgtage of the production cycle. In many cases effluents from
the various operations of a particular plant were pooled and may have been
subjected to purification treatment prior to discharge. These pooled samples
averaged many of the periodic fluctuations in the composition of the
effluents and permitted a grab sample to be taken which was reasonably
representative of several hours of operation. For this reason and because
grab sampling is by far the least costly method, grab samples were collected
at all the sites. Other advantages of grab sampling are that contamination
is minimized and the sample can be immediately capped and cooled to prevent
loss of volatile compounds.

Grab samples for analysis of semivolatile compounds were collected in
pre—washed one-half gallon glass bottles containing 5 grams of potassium
bisulfate (KHSO4) and 75 grams of sodium chloride. Two bottles of sample
were collected at each intake (or process water source) and process water
outfall., Each bottle was filled approximately half full with sample water.
Next, 150 ml of high purity distilled-in-glass methylene chloride was added
followed by the remaining half portion of sample water. The methylene
chloride prevents microbiological degradation and retards hydrolytic de-
gradation of many organic components by removing them from the aqueous phase.
A field blank was collected at each site in the same manner as a sample
using distilled water (taken to each site from the laboratory) instead of
waste or inlet water. All bottles were appropriately labelled and stored on
ice.

Grab samples to be analyzed for volatile compounds were collected in
40 ml glass vials. Four samples were collected at both the inlet and outfall
by £filling each vial until it overflowed. This sampling method ensured that
no air remained in the samples. The completely filled vials were sealed
with screw-caps containing Teflon-lined silicon rubber septa and stored cap-
side down on ice. A field blank consisting of distilled water was prepared
at each site using the preceding overflow method. All water samples were
stored at 4°C until they were extracted and/or analyzed by GC/MS.




SAMPLE ANALYSES

All sample analyses involved a GC/MS/COMP system that used high-
resolution glass capillary GC columns. Volatile compounds were purged from
water by helium, trapped on Tenax and subsequently desorbed. Semivolatile
compounds were extracted from water with methylene chloride using an extrac-
tion scheme that gave the neutrals, acids, and bases as three separate
fractions. These three fractions were analyzed by GC as well as by
GC/MS/COMP.

INSTRUMENTATION

A Tekmar Liquid Sample Concentrator, Model LSC-1, was used for purging
the volatile compounds. The device was equipped with a 25-ml sample con-
tainer and the adsorbent tube was packed with 6 inches of 60/80 mesh Tenax
GC. A 25-ml gas tight syringe with a 3-way valve and 12-inch needle was
used to transfer the water samples to the LSC-1.

The GC/MS system for both the volatile and semivolatile analyses con-
sisted of a Finnigan Model 9500 gas chromatograph coupled with a Finnigan
Model 3200 quadrupole mass spectrometer. The mass spectrometer was inter-
faced to a Systems Industries Model 150 data system.

The GC column for volatile analyses was a 50 m x 0.25 mm i.d. glass
capillary column (Perkin-Elmer) coated with SF-96 (a low molecular weight
methyl silicone fluid). Figure 1 illustrates the instrumentation used in
our purge and trap method.

The GC analyses of semivolatile compounds were performed using a Varian
Model 1840 or Hewlett-Packard Model 5730 gas chromatograph equipped with a
Hewlett-Packard automatic sampler. Each GC was fitted with a 30 m x 0.22
mm i.d. SE-30 glass capillary column (J. & W. Scientific). The calculation
of retention index and concentration relative to the internal standard
(pentadecylbenzene) was performed by a Spectra-Physics Model 4000 chromato-
graphy data system.

VOLATILE ANALYSIS PROCEDURES

During the course of this project it was mutually decided with the
sponsor that all 85 samples would be analyzed for volatile compounds by
using capillary column GC/MS instead of the usual packed column GC/MS
system. The employment of capillary column GC/MS for routine volatile
analyses proved to be a significant technical improvement in this project
by providing well resolved GC peaks which result in clean mass spectra of

volatile compounds.
8
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Experimental Method

Since the glass capillary column was attached directly to the mass
spectrometer, cryogenic trapping was used to concentrate the entire volatile
sample as a plug on the head of the column. Thus no compounds were
pumped away with the helium by passing through a separator. However, this
method did require some modification of the procedure described in "Sampling
and Analysis Procedures for Screening of Industrial Effluents for Priority
Pollutants'.(l) One modification was the use of only Tenax in the adsorbent
tube. If silica gel was added at the front of the absorbent tube, large
amounts of water vapor were eluted during the desorption step. This water
sometimes formed a plug in the glass capillary column. In a second modifi-
cation, the LSC-1 Desorb Mode outlet was used as the capillary column carrier
gas. The helium entered a "T" at the back of the LSC-1 and a small pressure
regulator was installed between the Desorb and Purge inlets. The pressure
was set at 15 psi for the Desorb inlet (i.e., 15 psi was the pressure at the
head of the capillary column) and the purge regulator was set at 12 psi.

The flow rate through the capillary column was about 3 ml/min. The first
coil of the glass capillary column was fashioned into a U-tube about 4 cm
deep which was immersed in liquid nitrogen during the desorption step.

To analyze a sample, 25.0 ml of water sample was poured into the gas-
tight syringe followed by the addition of 200 pl of a solution containing
200 ng of the internal standard (the internal standard was prepared by
diluting 74 pl (100 mg) of 1,2,3-trichloropropane to 10.0 ml with methanol
and then diluting 10 ul of this solution containing 100 ug of internal
standard to 100 ml with sparged water); this gives an internal standard con-
centration of 8 ug/l. The sample was added to the purging device through
a septum and sparged for 15 min with helium at a flow rate of 40 ml per min.
The Texax trap was then desorbed for 15 min at 180° with the capillary
U-tube immersed in liquid nitrogen. The LSC-1 was then switched to the
Purge mode, the liquid nitrogen was removed from the capillary column, and
data acquisition started. A plug of air reached the source in the mass
spectrometer in about three minutes followed by the separated organic com-
ponents.

The GC/MS conditions were as follows: 1) the initial column tempera-
ture was 25°C and held at this temperature for 10 min after the solvent
front (air) passed through the column; 2) the column was quickly heated to
40°C and held at this temperature for 5 min; 3) the column was then tempera-
ture programmed at 4°C/min to 130°C and held at the final temperature until
all the volatile components eluted (usually 10-15 min); 4) the MS was
scanned from m/e 40-350 with the sensitivity at 10~/ and the electron multi-
plier voltage at about -2.00 KV. Between each run the purging device was
rinsed several times with sparged distilled water and the Tenax trap was
baked out at 210°C for 15 minutes.

2-Bromo~l-chloropropane was initially used as the internal standard.

However, experiments revealed that the 2-bromo-l-chloropropane was not com-
pletely resolved from toluene and also exhibited two isomer peaks on the
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SF-96 capillary column. Consequently, 1,2,3-trichloropropane was used as
the internal standard. The internal standard (200 ng) was added to each
sample including the blanks and reference solutions. Retention times
relative to 1,2,3-trichloropropane were calculated for each compound found
in the samples. Figure 2 shows a typical RGC of the volatile components in
an industrial wastewater samples.

\

Quantitation

The quantitation of each volatile compound using extracted ion currents
of major ions of each compound would be time consuming (computer time) and
costly. Therefore, it was mutually agreed with the sponsor that a semi-
quantitative estimation of the amount of each volatile component found would
be adequate for this program. Relative peak heights of reference compounds
(i.e., response factors) in the normalized total ion chromatogram (T.I.C.)
were used to estimate the concentrations of each compound in the samples.
The relative responses of acetone, diethyl ether, benzene, chlorobenzene,
and o-xylene (compounds which appear in many of the industrial samples) were
determined to be in a 20-fold range and depended upon the stripping effi-
ciency of the procedure (related to compound solubility and volatility) and
the ionization and chromatographic characteristics (polarity, molecular
weight, etc.) of the compounds. For compounds identified in the samples,
estimated relative response factors were used to estimate the approxi-
mate quantity of each compound. Initially, relative responses for a few
samples could not be obtained because the sample components were so concen-
trated that the internal standard peak was not observed in the normalized
TIC plot. Consequently, three additional internal standards (bromochloro-
methane, 2-bromo-l-chloropropane and 1,4-dichlorobutane) were added to all
samples. This modification permitted reliable semi-quantification of the
volatile compounds in the industrial water samples. Table 2 lists the
relative responses of internal and external standards used in our semi-
quantification of volatile compounds.

SEMIVOLATILE ANALYSIS PROCEDURES

Each of the 85 water samples was extracted to give three fractions
containing the neutral, acidic, and basic semivolatile compounds, respec-
tively. These fractions were gas chromatographed (methylated acid fraction)
to obtain semiquantitative data and to prioritize the respective fractions
for subsequent GC/MS/COMP analysis. Only the top priority fractions (total
of 89) were analyzed by GC/MS/COMP.

Experimental Method

Semivolatile organic compounds were extracted from each water sample
using the procedure illustrated in Figure 3.

Each 1500 ml sample, previously treated with 5 g of KHSO4 and 75 g of
NaCl, was spiked with three internal standards--hexaethylbenzene, 2,4-
dimethylaniline and palmitic acid. The pH was adjusted to pH=1l using H3SO4
and the sample extracted three times with nanograde distilled in glass

11
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Figure 2. Total ion chromatogram of volatile fraction of industrial effluent.




TABLE 2. INTERNAL STANDARDS AND EXTERNAL STANDARDS
Amount in 25-ml Concentration, Relative
Compound water sample, ng ug/l Responsed

Acetone

Diethyl ether

Benzene

Chlorobenzene

o-Xylene
Bromochloromethane
2-Bromo-l-chloropropane
1,4-Dichlorobutane

1,2,3-Trichloropropane

473
142
178
221
176
200
200
200
200
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8.8 3.2
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FIGURE 3.

EXTRACTION PROCEDURE

5.0 g of KHSO
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1. wash ON with 100

ml 0.1N HC1
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GC, GC-MS analysis
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2. extract with
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Aqueous layer

SO

dry over Na 4

2
K-D evaporate

ext. std. Pentadecylbenzene
added
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—
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2 layer
- solution OA

1

Aqueous layer
discarded

1. dry over Nazso4

2. K-D evaporate

3. ext. std. pentadecylbenzene added
4. methylate with CH

N2

Acidic fraction ready for
GC, GC-MS analysis
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methylene chloride. The combined methylene chloride extracts (neutral and
acidic fractions) were extracted twice with 0.2N NaOH resulting in organic
(neutral fraction) and aqueous (acidic fraction) layers. The organic layer
was washed with 0.1N HCl, dried over anhydrous sodium sulfate, filtered, and
concentrated to 400 pl using a Kuderna-Danish evaporator.

The aqueous layer (acidic fractiom) was made acidic (pH=1) with 6N HC1
and extracted three times with methylene chloride. The resulting organic
layer was dried, filtered and concentrated to 400 ul. The solution was
split in half. Half was methylated using a diazomethane generator and the
other half was stored for possible reanalysis.

The original acidic aqueous layer (basic fraction) was made alkaline,
(pH=12.5) using 2N NaOH, extracted three times with methylene chloride,
dried, filtered, and concentrated to 400 ul.

An internal standard, 20 pg of pentadecylbenzene was added to each of
the respective fractions together with 400 pl of benzene. Each fraction was
concentrated to 400 pl, split in half and stored at 4°C until GC or GC/MS
analysis. By replacing methylene chloride with the higher boiling solvent
benzene, samples had longer storage life. More importantly, the '"solvent
effect" produced by benzene improved column resolution and peak shape in
subsequent splitless injections of GC/MS analyses.

All 255 fractions were analyzed by GC using the conditions listed in
Table 3.

TABLE 3. GAS CHROMATOGRAPHIC CONDITIONS#*

Injection procedure 2 ul 10:1 split
Initial temperature 60°C

Initial time 5.0 min.
Programming rate 4°C/min.

Final temperature 260°C

Final time . 35 min.
Injector temperature 250°C

Detector temperature 300°c

#30 m x 0.22 mm i.d. SE-30 glass capillary
column.

Figures 4, 5 and 6 illustrate typical gas chromatograms of the respec-
tive neutral, acidic, and basic fractions from industrial waste-water
effluents. The GC/MS conditions for semivolatile compound analysis were
similar except that a 2 pl splitless injection was used.

Quantitation

The emphasis of this program was on the identification and not quanti-
fication of organic compounds. Consequently, semiquantitative methods based
solely on gas chromatography were sufficient. The Spectra-Physics 4000 data
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Gas chromatogram of neutral fraction of industrial
effluent. Experimental conditions: 2 pl injection at
60°C onto a SE-30 column 30 m x 0.22 mm i.d. glass capillary

column. Temperature programmed from 60°C (held for 5 minutes)
at 4°/min to 260°C (held for 35 minutes).
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Gas chromatogram of acidic fraction of industrial
effluent. Experimental conditions: 2 pl injection
at 60°C onto a SE-30 column 30 m x 0.22 mm i.d.
glass capillary column. Temperature programmed
from 60°C (held for 5 minutes) at 4°/min to 260°C
(held for 35 minutes).
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from 60°C (held for 5 minutes) at 4°/min to 260°C
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system calculated concentrations using pentadecylbenzene as an internal
standard. The sample component concentrations were calculated using "esti-
mated response factors'" which were obtained by correlating the following:

(1) The relative response of a similar compound found in the
BCL Standard Mixtures (Table 4);

(2) The recovery of the respective fractions (determined by
comparison of internal with external standard);

(3) The shape of the respective GC peak and baseline (which
indicated how accurately each peak area was integrated).

The reliability of our quantitative data depended ultimately upon the
computer integration of the respective GC peak areas. Because of actual
problems associated with this procedure (co-eluting compounds, poor GC peak
shape and/or irregular baseline), the following ranges were established for
reporting compound concentrations:

(1) * = less than 10 pg/l

(2) #** = 10-100 pg/l

(3) *%* = greater than 100 pg/l.
QUALITY ASSURANCE STUDIES

An essential and enlightening aspect of this project was the continued
use of various quality assurance measures. Because of the variety of
chemical and physical properties of compounds expected to be found and the
ug/l detection limit, stringent standards were necessary to validate our
procedures for the extraction, detection, and identification of compounds
from industrial wastewater effluents. These quality assurance standards
included instrumental calibration, recovery studies, and process and field
blank studies.

Gas Chromatograph Calibration

A standard solution containing 2,6-dimethylphenol (DMP), 2,4-
dimethylaniline (DMA), decylaldehyde, decanol, n-tridecane, and n-tetradecane
was injected into the GC to determine the polarity, separation number (SN),
and number of effective plates (Noff) of the glass capillary column. This
evaluation was made each time a column was connected in the GC and each time
column degradation was suspected. In order for a GC column to have been
acceptable for sample analysis the following conditions had to be met.

(1) Neff 2 50,000
(2) SN g 25

(3) Area of DMP/Area of DMA = 0.5 to 2.0
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Table 4. Recovery of Compeunds in BCL Standard Mixture

Relative
Standard
Compound .No. of Runs Recovery, % Deviation, %

1. Chlorobenzene 4 94.3 + 8.7 9.2

2. Nonane 4 87.9 + 9.5 10.1

3. 1,2,4-Trimethylbenzene 4 98.9 + 8.1 8.1

4. Naphthalene 4 88.4 + 7.2 8.1

5. Decylaldehyde 4 88.7 + 11.0 12.4

6. Dibenzofuran 4 93.0 + 4.6 4.9

7. Tri-n-butyl Phosphate 4 85.8 + 5.2 6.0

Perntadecanol 4 155.8 + 60.8 39.0

9. Dibutyl Phthalate 4 85.1 + 9.4 11.0

10. Carbazole 4 131.0 + 12.9 9.8
11. Pyrene 4 88.6 + 12.2 13.7
12. Methyl Stearate 4 82.8 + 8.4 10.1
13. Heptadecyleyclohexane 4 79.0 + 9.0 11.3

Acidic Fraction

1. 2,6-Dimethylphenocl 5 97.5 + 8.1 8.3

2. p-Nitrophenol 4 26.6 + 3.4 12.7

3. m~-Nitrobenzoic Acid 4 45.2 + 20.4 45,0
4. '2,3,4,S-Tetrachlorophenol 5 97.0 + 7.2 7.4

5. Palmitic Acid 5 118.8 + 15.8 13.4

Basic Fraction

1. N-Ethylmorpholine S 98.9 + 8.4 8.4

2. Dibutylamine 2 70.5 + 9.6 13.6

3. 2,4-Dimethylaniline 5 94,9 + .14.4 15.1

4. Quinoline 5 109.5 + 6.8 6.2

5., wm-Nitroaniline 5 72.4 + 11.8 16.3
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(4) Width of half height for decanol < 4 x width at half height
for tridecane.

In addition, a mixture containing Cg to C3; n-paraffins was analyzed
periodically to calibrate the retention time in terms of retention index
(R.I.). This retention index calibration was made each time a column was
connected in the GC and each time the retention index of the internal
standard changed by 4 units relative to the previously calibrated value.
A typical gas chromatogram obtained by the injection of this calibration
standard mixture is shown in Figure 7.

GC-MS-COMP Calibration and Evaluation

The GC-MS-COMP system is checked daily by injecting a tune-up standard
mixture and employing the following procedures and criteria.

Mass Spectrometer Tune Up

(1) Adjust zero level of the mass spectrometer using a
preamplifier setting 10-8 amp/volt, and the filament
(800 pA) and electron multiplier (v 2kV, gain A5 x
104) on.

(2) Admit FC-43 into the ion source and tune the MS as follows:

(a) Using the potentiometers on the "Ion Source Controller",
optimize the electronics to give highest intensity
with best peak shape for m/e 219 as described by the
manufacturer (see service manual).

(b) Set the controls to scan the range 400-600, and further
adjust the ion source controller to give a 219 ion peak
intensity of ~50-70% of that of the repeller to ~10 V,
then decreasing the ion energy slightly. Again focus
on m/e 219 and adjust the lens voltage for good peak
shape. Tuning in this manner will favor the high mass
end of the spectrum (i.e. >200). Decafluorotriphenyl-
phosphine (DFTPP) is admitted via the solids probe into
the mass spectrometer. Its spectrum should be comparable
to that of Eichelberger, et al. [(Anal. Chem., 46 (7),
995 (1975)]. A spectrum of DFTPP taken in this manner
is shown in Figure 8.

(c) Check peak shape and resolution at 18, 69, 219, 264,
414, and 502.

(d) Check calibration using CONT mode using 10 samples/amu.
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GC-MS Tune Up Mixture

Inject 1.0 #1 of the "Tune Up Mixture" using a syringe with a 4"
needle and splitless techniques. This mixture contains 30 ng each of
2,4-dimethylaniline and 2,6-dimethylphenocl, and 10 ng each of l-octadecene,
octadecane, phytane, DFTPP, and methyl stearate. The conditions of the
GC and computer are as follows:

(1) GC

(a) Cool column to room temperature

(b) Set initial temperature to 20°C and final temperature
to 200°C

(c) Set the program rate to 20°C/min

(d) Inject 1.0 pl of the mixture using splitless techniques

(e) When the solvent elutes into the mass spectrometer,
begin the temperature program

(f) Data collection can begin after solvent has passed

(2) Data System

(a) Mode: IFSS

(b) Max repeat count: 5

(c) Integration time: 2

(d) Check lower threshold: 2

(e) Lower threshold: 3

(f) Upper threshold: 1

(g) Clock: Y

(h) Fast scan opt: Y

(i) Delay between scans: CR

(j) Start clock 10 seconds after GC injection

GC-MS-Comp Evaluation

The resulting data were evaluated using the Selected Ion Summation
Program (SIS) and plotting the Reconstructed Gas Chromatogram (RGC). A
typical SIS reconstructed chromatogram is shown in Figure 9. The following
parameters were evaluated:

(1) Capillary column pH - Peak heights of aniline (DMA) and phenol
(DMP) were equal if the column was neutral; a decrease in aniline
indicated an acidic column and a decrease in phenol indicated a
basic column, Area of DMP/Area of DMA should be within the range
of 0.5 to 2.0.

Capillary column resolution - The hydrocarboﬁ GC peaks were used
to evaluate resolution. The GC peaks should be resolved with
no more than a 50% valley.
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Table 5. Decafluorotriphenylphosphine (DFTPP)

Mass Ion Abundance Criteria
51 30-60% of Mass 198
68 Less than 27 of Mass 69
70 Less than 27 of Mass 69
127 40-607 of Mass 198
197 Less than 1% of Mass 198
198 Base peak, 100% relative abundance
199 5-9% of Mass 198
275 10-30% of Mass 198
365 1% of Mass 198
441 Less than Mass 443
442 Greater than 40% of Mass 198
443 17-237% of Mass 442

Eichelberger, et al., Analytical Chemistry, 47 (7)
995 (1975).
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(3) MS Tuning - DFTPP was used to evaluate the MS tuning under
dynamic conditions. A spectrum on the front side of the
DFTPP GC peak (before peak maximum if possible) was observed
using CRTPLT. Eichelberger's criteria were used to evaluate
this spectrum. A summary of these criteria are given in
Table 5.

(4) GC/MS transfer line - Methyl stearate was included in the
mixture to evaluate the transfer line system of the GC/MS. When
the transfer line was inadequately heated, the methyl stearate
peak tailed. Obtaining a symmetrical peak for methyl stearate
verified that large, involatile molecules can elute from the
capillary column into the mass spectrometer.

Recovery Studies

For the semivolatile compound recovery studies, 13 neutral compounds,
5 basic compounds and 5 acid compounds (BCL Standard Mixture, see Table 4)
were selected to ensure a wide range of GC retention times and different
functional groups. Recovery studies were performed by analysis of process
blanks spiked with the BCL Standard Mixture at a level of 13.3 yg/l. Two
process blanks were analyzed in one set of runs and three process blanks
were analyzed in another set of runs one week later. Recovery data are given
in Table 4. Representative gas chromatograms of neutral, basic and acidic
process blanks are shown in Figures 10, 11 and 12, respectively.

For most compounds, recovery was greater than 80%. Coeluting contamin-
ants accounted for excessively high recoveries for pentadecanol and carbazole.
Two compounds, p-nitrophenol and m-nitrobenzoic acid gave low recoveries,

27% and 457, respectively. This was expected since these two acid compounds
are very polar and fairly soluble in water. The reproducibility of the
recoveries achievable is indicated by relative standard deviations of less
than 15% in most cases.

As is true for all analytical programs, a continuing quality assurance
program is necessary to ensure continued reliability of data. Consequently,
weekly recovery checks carried out over a period of 4 months were made for
this program., Table 6 lists these results.

The periodic recoveries of each compound in the BCL standard mixture
generally averaged over 70%. The reproducibility of the respective recoveries
was indicated by relative standard deviations of approximately 207 in most
cases. Only the polar compounds p-nitrophenol, m-nitrobenzoic acid and
m-nitroaniline had low recoveries and/or high relative standard deviations.

Process and Field Blank Studies

Blank studies were performed on each of the following reagents used in
the sample collection and extraction procedures: CHzCl,, NaCl, KHSO4, Na3S04,
2N NaOH, 6N HC1l, Hp0 (millipore water). Methylene chloride was studied by
1000-fold concentration followed by GC analysis. All other reagents were
extracted with CH7Cly which was then concentrated for GC analysis. Similar
studies were carried out on the diazomethane generator, sample vials, filter
paper, and Teflon liners (for vial caps). The GC results indicated that
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Figure 10. Gas chromatogram of neutral fraction from water spiked with BCL standard mixture

Experimental conditions: 2 bl injection at 60°C onto a SE-30 column 3 m x 0.22 mm i.d.
glass capillary column. Temperature programmed from 60°C (held for 5 minutes) at
4°/min to 260°C (held for 35 minutes). See Table 4 for identity of components.
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Gas chromatogram of basic fractien frem water spiked with BCL standard mixture

Experimental conditions: 2 pl injection at 60°C onto a SE-30 column 30 m x 0.22 mm i.d.
glass capillary column. Temperature programmed from 60°C (held for 5 minutes) at
4°/min to 260°C (held for 35 minutes). See Table 4 for identity of components.
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Gas chromatogram of acidic fraction from water spiked with BCL standard mixture

Experimental conditions: 2 pl injection at 60°C onto a SE~30 column 30 m x 0.22 mm i.d.
glass capillary column. Temperature programmed from 60°C (held for 5 minutes) at
4°/min to 260°C (held for 35 minutes). See Table 4 for identity of components.
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Table 6.

Periodic recovery of compounds in BCL standard mixture

Compound Recovery, Z, From Spiked Process Blank Extracted on Civen Date
12/27/71 1/3/18 1/11/78 1/23/78 1/31/78 2/6/18 2/9/78  2/13/78 2/20/78

Neutral Fraction

1. Chlorobenzene 111 96.2 105 57.6 83.6 67.9 108.2 69.2 12.3
2. Nonane 106 95.5 96.0 50.5 74.4 55.6 80.9 26.3 60.9
3. 1,2,4-Trimechylbenzene 115 107 106 2.3 58.4 48.0 94.1 53.3 5.8
4. Naphthalene 108 99.5 108 87.9 74.9 73.1 104 81.8 80.2
5. Decylaldehyde 108 93.1 107 101 86.6 8.6 30.1 40.1 86.8
6. Dibenzofuran 116 105 114 103 1.5 76.7 98.1 105 84.9
7. Tri-n-butyl phosphate 108 85.4 118 110 104 118 98.7 125 82.5
8. Pentadecanol 114 125 106 118 109 115 69.5 104 80.0
9. Dibutyl phthalate 102 76.2 125 99.5 118 129 73.3 111 96.7
10. Carbazole 112 88.7 116 106 77.1 91.9 79.7 115 140
11. Pyrene 80.0 79.1 95.2 105 75.5 90.1 72.2 101 77.5
12. Methyl stearate 86.6 82.5 104 101 89.2 108 74.4 108 105
13. Heptadecylcyclohexane 76.0 71.3 96.4 98.8 78.3 84.1 78.3 81.2 84.4
14. Hexaethylbenzene - - - 104 85.1 121 113 116 93.1
Acidic Fraction

1. 2,6-Dimethylphenol 57.5 51.9 33.3 62.5 94.1 81.6 68.3 59.5 70.1
2. p-Nitrophenol 16.7 10.7 21.0 20.3 35.6 12.5 29.8 26.6 21.3
3. wo-Nitrobenzotc acid 14.4 16.6 9.1 40.0 37.5 10.2 28.0 57.5 36.0
4. 2,3,4,5-Tetrachlorophenol 4.4 70.0 55.8 56.6 75.8 66.7 60.6 70.1 63.1
5. Palmitic acid 86.9 5.4 74.5 62.1 85.5 71.4 57.1 4.6 71.4
Basic Fraction

1. N-ethylmorpholine 78.7 88.9 106 75.9 94.1 61.2 69.4 2.9 66.4
2. Dibutylamine 107 125 128 75.6 4.4 82.5 58.2 52.1 101
3. 2,4-Dimethylaniline 68.1 81.8 90.9 92.1 76.9 88.1 111 92.1 107
4. Quinoline 82.9 88.6 107 107 121 95.6 109 85.7 110
5. m-Nitroaniline 30.0 20.9 15.0 49.0 63.0 46.2 68.7 15.1 32.0
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Table 6.

(Continued)

. & Avg. + Std. Relative
Compound 3/15/78 3/20/78 3/27/78  4/1/78 4/10/78 4/17/78 Dev. (%) Std, Dev. (X)

Neutral Fraction

1. Chlorobenzene 713.6 65.3 51.5 85.7 69.4 61.2 78.5 + 18.3 23.3
2. Nonane 82.6 73.8 55.0 61.7 60.1 86.9 71.1 + 20.5 28.8
3. 1,2,4-Trimethylbenzene 94.1 82.2 68.8 92.1 84.1 109 84.0 + 20.8 24.8
4. Naphthalene 93.1 80.0 73.8 68.3 59.2 63.3 83.8 + 15.3 18.2
5. Decylaldehyde 80.5 82.4 69.1 53.7 60.2 57.9 75.7 + 22.8 30.1
6. Dibenzofuran 88.8 83.6 93.2 95.3 564.2- 50.8 89.3 + 19.0 21.2
7. Tri-n-butyl phosphate 93.2 84.3 80.8 96.7 56.7 47.2 93.9 + 21.2 22.5
8. Pentadecanol 102 79.3 80.3 48.5 42.2 37.5 86.6 + 27.8 32.0
10. Carbazole 87.3 75.0 96.4 53.3 61.7 55.3 90.3 + 23.8 26.4
11. Pyrene 76.6 68.2 73.4 55.6 61.1 57.1 77.8 + 14.3 18.4
12, Methyl stearate 82.6 72.6 78.3 57.1 52.1 47.5 83.3 + 19.4 23.2
13. Heptadecylcyclohexane 84.6 86.6 75.2 55.1 56.2 53.1 77.3 + 13.3 17.2
14. Hexaethylbenzene 101 70.1 101 76.4 73.6 96.4 95.9 + 16.3 17.0
Acidic Fraction

1. 2,6-Dimethylphenol 75.1 75.0 96.7 55.1 83.3 53.3 67.8 + 16.5 24.3
2. p-Nitrophenol 38.3 27.7 23.4 21.2 27.7 23.4 23.6 + 7.3 20.9
3. w-Nicrobenzoic acid 46.0 40.0 44.0 19.0 14.0 16.1 28.5 + 14.9 52.2
4. 2,3,4,5-Tetrachlorophenol 75.8 66.7 84.8 62.4 72.7 40.0 66.0 + 11.9 18.0
5. Palamitic acid 74.6 74.3 71.5 44.3 65.7 41.0 68.7 + 12.6 18.3
Basic Fraction

1. n-Ethylmorpholine 88.0 92.5 88.0 120 108 80.0 84.0 + 19.0 22.6
2. Dibutylamine 73.0 69.9 73.2 80.9 40.2 55.2 79.7 + 24.8 30.1
3. 2,4-Dimethylaniline 85.0 68.3 66.7 123 96.4 64.3 87.4 + 16.7 19.1
4. Quinoline 98.8 72.6 82.1 90.5 112 71.8 95.6 + 14.5 15.2
5. w-Nitroaniline 31.4 20.1 28.6 40.0 40.2 14.3 346.2 + 16.5 48.2




no contaminants from these sources were present at levels equivalent to
<1 pg/l of water analyzed. Figures 13, 14, and 15 show typical examples
of neutral, basic, and acidic process blanks, respectively.

Volatile sample blanks were generally run at the beginning of each
day's analyses. The water used was previously sparged overnight with
50 ml/min of nitrogen at 50°C. The sparged water blanks generally yielded
several small peaks (<1 ug/l) which probably are contaminants in the
commercial distilled water. Figures 16, 17, and 18 show volatile sample
process blanks and water spiked with internal and external standards.

Field blanks were obtained for each site sampled. Analysis of various
field blanks for volatile and semivolatile compounds indicated no signifi-
cant contamination occurred during any of our sampling procedures. Methylene
chloride and chloroform were found in many of the volatile field blanks but
at levels below the concentrations found in the respective effluent samples.

PRIORITY CRITERIA FOR GC/MS ANALYSES

In an effort to obtain as much useful information as possible within a
limited budget it was mutually agreed with the sponsor that GC/MS analysis
of semivolatiles would be performed only on selected fractions. Priority
was given to those fractions which were shown by GC analysis to contain
several components at levels higher than 10 ung/liter that could not be
tentatively identified on the basis of their GC patterns and retention
indices. Table 7 lists the three priority ratings and their respective
criteria. In most cases, only the "++" rated fractions were analyzed by
GC/MS. 1In total, 89 fractions (39 neutrals, 29 acidics and 21 basics) were
analyzed by GC/MS.
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Figure 13. Neutral fraction process blank

Experimental conditions: 2 pl injection at 60°C onto a SE-30 column 30m x

0.22 mm i.d. glass capillary column. Temperature programmed from 60°C
(held for 5 minutes) at 4°/min to 260°C (held Ffor 35 minutes).
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Figure 15. Basic fraction process blank

Experimental conditions: 2 pl injection at 60°C onto a SE-30 column 30 m x 0.22 mm
i.d. glass capillary column. Temperature programmed from 60°C (held for 5 minutes)
at 4°/min to 260° (held for 35 minutes).
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Figure 15. Acidic fraction process blank

Experimental conditions: 2 pl injection at 60°C onto a SE-30 column 30 m x 0.22 mm i.d.
glass capillary column. Temperature programmed from 60°C (held for 5 minutes) at
4°/min to 260°C (held for 35 minutes).
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Figure 16. Total ion chromatogram obtained from water blank.
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Figure 17. Total ion chromatogram obtained from water spiked with internal standards
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TABLE 7. PRIORITY CRITERIA FOR GC-MS ANALYSIS

Priority Criteria
0 A zero priority rating is given to any fraction which contains no compounds above a
concentration of 4 ug/l or contains compounds 4 pg/l that have been tentatively
identified by retention index or GC patterns in context with historical data.
+ A "+" priority rating is given to fractions on the basis of the following criteria.
Compounds greater than 4 ug/l but not sufficient for ++ priority.
++ A "++" priority rating is given to fractions on the basis of the following criteria.

e 10 or more neutral compounds with conc > 10 ug/l not previously identified
® 4 or more acidic compounds with conc > 10 ug/l not previously identified
e 2 or more basic compounds with conc > 10 ug/l not previously identified

e Conc. of any given compounds >100 ng/l.




RESULTS AND DISCUSSION

The procedures used to tentatively identify each organic compound, while
specific for individual compounds, employed these general operations. First,
the GC/MS/COMP analysis of each sample generated many individual mass
spectra and total ion chromatograms (TIC). Inspection of each TIC resulted
in the selection of a mass spectrum number and a background subtract
spectrum number for each "peak'" likely to produce a good mass spectrum.
Second, a computerized Biemann mass spectral matching system (NIH-EPA data
base, *25,000 spectra) generated a Similarily Index (S.I.=1.000=perfect
match) for the spectrum of each semivolatile compound with a concentration
greater than 10 pg/l and selected volatile compounds. The S.I. provided a
good first guess as to a compound's identity, but it was unreliable in
determining the degree of certainty of a compound's identity. Consequently,
many of the mass spectra were manually interpreted and compared to reference
spectra in published data bases (2,3) before a tentative identification was
made.

Samples containing many and/or concentrated components produced ‘'mixed"
mass spectra (two or more compounds eluting simultaneously) in the GC/MS
analysis. In many instances of coeluting peaks only general compound names
could be assigned (alkyl alcohol, subst. benzoic acid, subst. benzene).
Individual isomers and/or members of a class of compounds (Cs5-alkylbenzenes,
fatty acid methyl esters) were rarely identified because time and funds did
not permit the required analyses with authentic compounds. In general, the
two limiting factors concerning the tentative identification of organic
compounds were the "purity" of each sample component mass spectrum and whether
or not each compound's spectrum was in accessible data bases.

TENTATIVE IDENTIFICATION OF VOLATILE COMPOUNDS

The analysis of 63 industrial effluents for purgeable organic compounds
resulted in tentative identifications of 159 compounds. In general,
the compounds were cleanly separated from each other resulting in clean,
easily interpretable spectra. A few samples were selected for Biemann
spectral matching on the computer, but most of the compounds were tentatively
identified using manual interpretation procedures and the aid of published
data bases.(2,3)

Table 8 is a comprehensive list of the volatile compounds tentatively
identified in the 63 industrial waste-water effluents and their frequency
of occurrence. The purgeable organic compounds tentatively identified in
each of the 85 samples (63 effluents, 22 intakes) are listed in tables
found in Appendix A.
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Table 8. Volatile Compounds Tentatively
Identified in 63 Industrial Effluents

Frequency of Occurrence
(a) at Given Concentration
Compound * *k *kk Total

Hydrocarbons
Aliphatic

Butene

~n
—
(=]

Csto

Cell1q

CH14

CH1e

Csfi6

Cotl1g

Cot20

C1ot12

C10t16

1020
Cyclohexadiene
Cyclohexane
C3-A1kylcyclohexane

CaéAlkylcyclohexane

= W W WD W BN W o

Cyclohexene
Cyclooctatetraene 2
Cyclopentadiene 1
Cyclopentene
Decane

Decene
Diisopropylethane
Dicyclopentadiene
Dimethylbutane

O NSNS HHE N W W W N NDES OO

W NS s

42




Table

8.

(Continued)

Compound

(a)

Frequency of Occurrence
t Given Concentration

*

or *xk Total

Hexane

Heptane
Methylcyclohexane
Methylcyclopentane
Me?hylpentane
Nonane

Octane

Octene

Peatane

Pentene

Propene

Trimethylpentene

Tetramethylcyclopropane

Undecane

Vinylcyclohexene

Aromatic

Benzene (a)
Biphenyl

CZ—Alkylbenzene (a, if ethylbenzene)

C3—Alky1benzene
C“-Alkylbenzene
CS-Alkylbenzene
Divinylbenzene
Ethylbenzene (a)
Indene
Methylstyrene

Naphthalene (a)

O = =N

12

P

W = NN

23

19
11

(R R I R R

[
=
N O

W WS

25
17
11

- N oo

O R SR
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Table 8. (Continued)

Frequency of Occurrence

(a) at Given Concentration(b)
Compound * *k Rk Total

Styrene
CZ—Alkyls tyrene 3 1
Toluene (a) 29 7 5 41
o~Xylene
w-Xylene
p-Xylene 2 2

Halo~Compounds

Aliphatic

Bromodichloromethane (a) 10 4 . 14
Bromoform (a) 2 2
Carbon tetrachloride (a) 3 3 6
Chlorobutane 1 1
Chlorobutene 2 1 3
Chloroethane (a) 2 2
Chloroform (a) 25 15 2 42
Chloroprene 1 1 2
Chloropropane 1 1
Chloropropene 2 2
Dibromochloromethane 6 2 8
Dibromoethane 1 1
1,1-Dibromoethane 1 1
Dibromomethane 1 1
Dichlorobutane 1 1
2,3-Dichlorobutane 1 1
liichlotobutene 1 1
Dichlorocyclooctadiene 1 1
Dichloroethane (a) 13 2 15
Dichloroethylene (a) 18 22
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Table 8. (Continued)

Frequency of Occurrence
at Given Concentration(b)

Compound(a) * ** kK Total
Dichloromethane (a) 24 27 5 56
Dichloromethylenepropane 1
Dichloromethylpropane 1 1
Dichloropropane (a) 12
Dichloropropene 1 1
Ethyl chloride 1 1
Fluorotrichloromethane 1 1
Tetrachloroethene (a) 6 6
1,1,2,2-Tetrachloroethane (a) 4 1 5
Trichloroethane (a) 5 S
1,1,1-Trichloroethane (a) 31 36
Trichloroethylene (a) 11 14
Trichlorofluoromethane (a) 1
1,2,2-Trichloropropane
Trichlorotrifluoroethane

Aromatic
Benzotrifluoride 1 1
Chlorobenzene (a) 2 3 1 6
Chloroethylbenzene 1 1
Chlorotoluene 1 2
Dichlorobenzene (a) 6 4 1 11
Trichlorobenzene (a) 1 1

Alcohols, Aldehydes and Ketones

Aliphatic
Acetone 12 10 27
2-Butene-1-ol 1

Butyl ketone
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Table 8.

(Continued)

Compound(a)

Frequency of Occurrence

at Given Concentration(b)

*

*x o Total

Butyraldehyde
Crotonaldehyde
Ethylbutyraldehyde
2-Ethyl-1-hexanol
Hexanone

Heptanone
Isobutyraldehyde
Isopropyl alcohol
Methylbutyraldehyde
Methylcyclopentanone
Methylethyl ketone
Methylheptanone
Methylisobutyl ketone
Methylisopropyl ketone
Methylpentanone
Methylpropenal
Methyl-t-butyl ketone
Nonone

2~-Pentanone

3-Pentanone

Ethers and Esters

Aliphatic

Butyl acetate

Butyl ether
Di-sec-butoxyethane
Diethyl ether
Dihydrofuran
Diisopropyl ether
Dimethyl ether

N

O e

N R e e e W
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o
-
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Table 8. (Continued)

Frequency of Occurrence
at Given Concentration(b)

Compound(a) * *k Akk Total
1,4-Dioxane 1 1
2-Ethyl-1,3-dioxolane 1 1
Ethylisopropyl ether 1
Furan 1
Methyl-1,3-dioxolane 1

. Methylethyl;l,3-dioxolane 1
Tetrahydrofuran 11 1 1 13
Vinyl formate 1 1

Aromatic
Diphenyl ether 1 1

Sulfur Compounds

Carbon disulfide 6 2
Carbonyl sulfide

Diethyl disulfide 1
Diethyl sulfide 1

Dimethyl disulfide

Dimethyldithiahexane

Dimethyl sulfide 2 1
Dimethylthiacyclopentane

Dithiahexane 1
Ethanethiol

Ethyl mercaptan
Ethyl-l-methylethyl disulfide
Methylethyl sulfide 1
Methylpropyl sulfide

-

Methylthiacyclohexane
Methylthiacyclopentane
Methylthiaethylbenzene

[ T T S O T e S P S R VORI -

(I I T )
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Table 8. (Continued)

(a)

Compound

Frequency of Occurrence

at Given Concentration(b)
*® %k kkk Total

3-Methy1—2—tﬁiapentane
Thiacyclopentane

Miscellaneous Compounds

N-N-Dimethylformamide
Methoxytrimethylsilane
Oxazole
Trimethylsilanol

[

(a) Priority pollutant.

(b) Compound concentration levels:
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TABLE 9. CLASSIFICATION OF IDENTIFIED PURGEABLE COMPOUNDS

Compound Type

Priority Pollutants
Total No. Total No. of No. No. of
Identified Occurrences Identified Occurrences

Hydrocarbons
Aliphatic

Aromatic

Halogenated Compounds
Aliphatic

Aromatic

Alcohols, Aldehydes & Ketones
Aliphatic

Ethers and Esters
Aliphatic

Aromatic
Sulfur Compounds
Miscellaneous Compounds

TOTAL

39 115 0 0
17 154 4 101
35 271 15 240

6 22 3 18
23 68 0 0
15 45 0 0

1 1 0 0
19 30 0 0

4 4 0 0
159 710 22 359
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The effluent samples analyzed for purgeable components ranged in com-
plexity from those as clean as drinking water to some that were quite smelly
and containing compounds with concentrations in the mg/l range. The most
polluted samples (number and amount of compounds) were from paint companies.
Generally, most volatile compounds were found in the 10-100 pg/l range. The
159 compounds are classified in Table 9.

These compounds range in volatility from chloroethane (b.p. = 12.3°C)
to trichlorobenzene (b.p. = 213.5°C), which was also identified in the semi-~
volatile fractions. In some cases, such as Cj-alkylbenzenes, many isomers
of the same generic compounds were identified but were classified as one
compound in Tables 8 and 9.

Twenty-two purgeable priority pollutants were identified and they
occurred 359 times, 51% of the total number of occurrences of volatile com-
pounds. Thirteen priority pollutants occurred in more than 10% of the total
samples while only methylene chloride, chloroform, toluene and 1,1,1-tri-
chloroethane occurred in more than half the samples.

TENTATIVE IDENTIFICATION OF NEUTRAL COMPOUNDS

The GC/MS analysis of 33 industrial effluents for neutral semivolatile
compounds resulted in the tentative identification of 261 compounds listed in
Table 10. Generally, the neutral fractions contained more compounds than
either the acidic or basic fractions. Concentration levels were usually
in the 10-100 ug/l range but numerous compounds were found in greater than
100 ug/l concentrations. In many cases, the large number and/or high con-
centration of compounds resulted in coeluting peaks. Consequently, the
mass spectra were mixtures of two or more compounds. In many of these
cases, only general identifications could be made, if at all. Tables found
in Appendix A list the neutral semivolatile compounds tentatively identified
in each of the 39 priority rated neutral fractions (33 effluents, 6 intakes).
The 261 neutral compounds are classified in Table 11.

Hydrocarbons and halocarbons accounted for about 517 of the compounds
while 30% were aromatic compounds. Alkylbenzenes, particularly Cj-
alkylbenzenes, occurred the most frequently. Eleven priority pollutants
were identified and occurred collectively 46 times, 10% of the 474 total
occurrences of neutral compounds.

General patterns concerning the type of industry versus compounds in
effluents could not be distinguished in this project due to the limited
number of samples. However, some interesting compounds were found, such as:
N-methyl-N-nitrosomethanaminobenzene, iodochlorocyclohexane, and substituted
benzofuranones.

TENTATIVE IDENTIFICATION OF ACIDIC COMPOUNDS

The GC/MS analysis of 26 industrial effluents for acidic semivolatile
compounds resulted in the tentative identification of 104 compounds. The
compounds listed in Table 12 are names as the parent compound, although
methylation with diazomethane meant that certain acidic compounds were
actually identified as methyl esters and/or methyl ethers.
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Table 10. Neutral compounds tentatively identified
in 33 industrial effluents

0 Frequency of
Occurrence at Given
Concentration®
coMPound® SAMPLE No.P° * *x *xn TOTAL

Straight or Branched Chain Compounds

Hydrocarbons
Heptane 31E 1 1
Alkane C > 8 31E 1 1 2
Alkane C > 9 31E 1 1 4
Decane S54E 2 3 5
Bfanched Hydrocarbon 1E 1 1
Undecane S4E 4 1 S
Alkamne C > 11 12E 1 1 2
Dodecane 26E 1 1 2
Alkane C > 12 12E 1 1 2
Tridecane S4E 1 1 2
Alkane C > 13 S4E 2 1 1 4
Tetradecane . 29E 1 2 3
Alkane C > 14 29E 2 1 1 4
Pentadecane 29E 1 2 1 4
Alkane C > 15 S4E 1 1
Hexadecane S4E 1 1 2 4
Alkane C > 16 25E 2 1 3
Heptadecane 29E 2 1 6
Alkane C 317 S4E 1 3
Octadecane 25E 1 1 2
Alkane C > 18 29E 2 2
Nonadecane 25E 1 3 4
Alkane € >19 ‘ 26E 2 2
Eicosane 4E 1 2 3
Heneicosane 26E 3 4
Alkane C > 21 29E 1 1 2
Docosane 26E 1 1
Tricosane 26E 1 1
Branched Hydrocarbon C > 23 1E 1 1
Tettacosane 1E 1 1
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Table 10. (Continued)
Frequency of
Occurrence at Given
Concentration®
COMPOUND” SAMPLE No.P * *x xrx TOTAL
Alkane C > 24 S58E 1 1
Pentacosane 40E 2 2
Alkane € > 25 26E 1 1
Hexacosane 26E 1 1
Heptacosane 26E 2 2
Octacosane 26E 1 1
Nonacosane 26E 1 1
Nonene 33E 1 1
Methyloctene 29E 1 1
Decene 29E 1 1
Methylnonene 33E 1 1
Alkene C > 11 25E 1
Dodecene 29E 1 1
Alkene C > 12 31E 1 2
Alkene C > 13 26E 1
Tetradecene 29E 2 2
1-Propene-2-methyl trimer 34E 1
Alkene C > 15 29E 1
Hexadecene 29E 1
Alkene C > 17 29E 1
Octadecene 29E 1 1
Alkene C > 19 29E 1 1
Eicosene 29E 1 1
1-Propene-2-methyl tetramer 34E 1 1
Alkene C > 20 29E 1 1
Alkene C > 22 29E 1 1
Alkene C > 23 29E 1 1
Alkene C > 27 29E 1 1
Alkene C > 29 29E 1 1
Dimethyldecene 29E 1 1
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Table 10. (Continued)
Frequency of
Occurrence at Given
Concentration®
COMPOUND® SAMPLE No.P * ** *rx TOTAL
Halocarbons
1,3-Butadiene,2-chloro-dimer 34E 1
04H6C12 45E 1
Chloroalkene 45E 1
Chlorohydrocarbon 58E 1 1
Dichlorobutene 45E 1
Dichloropropene 35E 1
Halo-alkane 4E 1 1
Halo-alkene 21E 1 1
Iodoheptane 49E 1 1
Tetrachloroethane 60E 1 1
Alcohols

Alkyl alcohol 31E 5 5
Alkyl alcohol C > 8 31E 1 1
Alkyl alcohol C > 9 22E 3 3
Alkyl alcohol C > 11 25E 1 2
Alkyl alcohol C > 12 22E 1 2 4
Dimethylpentanol 35E 1 2
Docosanol 29E 1 1
Eicosanol 8E 1 1
Heptadecanol 3SE 1 1
Hexenol 21E 1
Methylheptanol 31E 1
Octanol 29E 1 1
Propylheptanol 29E 1 1
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Table 10. (Continued)

Frequency of
Occurrence at Given

. ‘ b Concentration®
COMPOUND SAMPLE NO. * faded *kk TOTAL
Ethers
Alkyl ether 33E 2 2
Alkenyl ether 33E 1
2-Butoxyethanol 30E 5
n-Butyl ether 7E 1 1
Ethanol,2-(1-(2-butyaxy ethoxy) 7E 1
Ethanol,1~-(2-butoxy ethoxy) 45E 1 1
Hexexy butanol 15E 1 1
2-Propanol,l-(2-methoxy~1-1 SOE 1 1
methyl ethoxy)
2-Propanol,l-(2-methoxy~1- SOE 1 _ 1
methyl ethoxy)-isomer
Ketones
Alkyl diketone 7E 1 1
Alkyl ketone C > 7 22E 1 2
Alkyl ketone C > 10 34E 1 1
Alkyl ketone C > 11 22E 1 1
Alkyl ketone C > 27 22E 1 1
Dimethylpentanone 28E 2 2
Heptanone 6E 2
Isophorone 7E 2
Methyl hexanone 22E 1 1
Methyl pentanone 45E 1
4~-0Octanone 8E 1
Aldehydes
Aldehyde c8“l6o 35E 1
_ Methylpentanal 21E 1
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Table 10. (Continued)

Prequency of
Occurrence at Given

. b Concentration®
COMPOUND SAMPLE NO. * % Ll TOTAL
Esters )
Acetic acid C > 8 ester 34E 1
Acetic acid C > 9 ester 34E 1
Butyl acetate 26E . 1 1
Propanoic acid-2-methyl propyl 28E 1 1
Cyclic Nonaromatic Compounds
Hydrocarbons
Alkylcyclohexane 9E 2 2
Alkylcyclohexene 49E 1 1
1,1'-Bicyclohexyl, ethyl 49E 1 1
Methylcyclohexane 49E 1 1 2
Halocarbons
Bromochlorocyclohexane 21E 2 3 2 7
Chlorocyclohexane 49E 1 1
Chlorocyclohexene 15E 5
1-Chloro~5-(l-chloroethenyl) 34E 1
cyclohexene
Dibromocyclohexane SE 4 4
Dibromocyclohexene 15E 1 1
Dichlorocyclohexane 15E 1 3 4
Halo-cyclohexane 77E 1 1
Todochlorlcyclohexane 49E 1 1
Subst. iodocyclohexane 49E 1 1
Alcohols
Bromocyclohexanol 15E 2 4 1
Cb-Alkylcyclohexanol . 22E
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Table 10. (Continued)
‘Frequency of
Occurrence at Given
b Concentration®
COMPOUND® SAMPLE No. * * xxn TOTAL
Chlorocyclohexanol ‘ 15E 2 2 8
Cyclohexenol 15E
Methylcyclohexanol 22E 1 1
Ethers
Bromomethoxycyclohexane 15E 2
Oxybisyclo[4,1,0]heptane 15E 1 1
Ketones
Alkylcyclohexanone 33E 1
C3-Cyclohexadienone 33E 1 1
C3—Cyclohexenone ' 33E 1
Chlorocyclohexanone 9E 1 1
Methylcyclohexanone 22E 1 1
Methylcyclohexenone 35E 1 1 2
Esters
Subst. cyclohexene carboxylic 40 1 1
acid methyl ester
Aromatic Compounds
Hydrocarbons
Alkyl benzene 7E 3 3
Alkyl indene 33E 1
Alkyl naphthalene 12E 2 1 3
Alkyl tetrahydronaphthalene 45E 1 1
1,1'-Biphenyl 14E 1 3 3 7
C3-Alky1benzene 26E 1 6 2 9
CA-Alkylbenzene 26E 1 3 1 5
C4-Alkylbenzene 25E 1 1 2 4
C6-A1kylbenzene 35E 1 1
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Table 10.

(Continued)

Frequency of

Occurrence at Given
a Concentration®
COMPOUND SAMPLE NO. * *k kel TOTAL
Cz-l,l'-Biphenyl 25E 1 1
Cz—Alkyldihydtoindene 4E 1
Cz-Alkyldihydronaphthalene 12E 1
Cz-Alkylstyrene 35E 2
C3-A1kynylbenzene 35E 1 1
C3—Alkylstyrene 25E 2
Cz—Phenanthrene 1E 1
C3-Phenanthrene 1E 1
Dihydrodimethylindene 32E 1 1
Dihydronaphthalene 60E 3 3
Dimethylnaphthalene 54E 1
Ethylbenzene (a) 26E 6 10
Ethylstyrene 30E 1 2
Indene 32E 1 1
1H-Indene-1l-ethyl-2,3~dihydro 25E 1 1
Methyl-1,1'-biphenyl 25E 1
Methylindene 32E 2 2
Methylnaphthalene 26E 4 1 5
Methyl phenanthrene 1E 1
Methylstyrene 26E 2
Methyltetrahydronaphthalene 35E 1 1
Naphthalene(a) 26E 7
Styrene 31E 1
Subst.-alkylbenzene 32E 1
Subst.-benzene 31E 1 1
Subst.-benzene isomer 31E 1 1
Subst. styrene 31E 1 1
Tetrahydrodimethylnaphthalene 32E 1 1
1,2,3,4-Tetrahydronaphthalene 7E 1 1
Toluene (a) 14E 6 8
Xylene 28E 5 2 8
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Table 10. (Continued)
Frequency of
i Occurrence at Given
. b Concentration®
COMPOUND SAMPLE NO. * *k Y TOTAL
Halocarbons
Bromonaphthalene 49E 1 1
Chlorobenzene(a) 49E 2 4
Chloromethylbenzene 60E 1 1
1,2-Dichlorobenzene(a) 7E 2 2
1,3-Dichlorobenzene(a) 7E 1
1,4-Dichlorobenzene(a) 7E 1 1
Dichloromethylbenzene 60E 1 1
Tetrachlorobenzene 60E 1 1
1,2,4~Trichlorobenzene (a) 60E 1 1
Tribromoethylbenzene 1 1
Alcohols
Tetrahydromethylnaphthalenol 12E 1
Ethylbenzenemethanol 6E 1
1-Methyl-1l-phenylethanol 28E 1 2 3
1,4-Methanonaphthalen-9-01,1,4~ 14E 1 1
dihydro
1-Phenylpropanol 15E 1 2
Tetrahydromethylnaphthalenol 12E
Ethers
Benzene,l,1'-0xybis(4-methyl) 45E 1 1
1,1'-Biphenyl,2-phenoxy 7E 1
Diphenyl ether 28E 5
29E 1

Methoxy-C3-benzene
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Table 10. (Continued)

Prequency of
Occurrence at Given
b Concentration®

compouND® SAMPLE NO. * * ARk TOTAL
Ketones .
Acetophenone 45E 2 1 3
Alkylaromatic ketone ' 8E 1 1
Alkyl-naphthalenone 4E 1 1
Dihydroindenone 35E 1 2 1 4
Dihydro-l1H-Inden-l-one 35E 1 1
o-Methoxypropylphenone 45E 1 1
1-Phenylpropanone 15E 1 1 3
2-Propanone,4-methyl-4-phenyl 7E 1 1
1,2,3,4-Tetrahydronaphthalen-l-one 7E 1 1
Aldehydes

Benzaldehyde 9E 1 1 2
Ethanone,l-(4-(1-methylethyl) 25E 1 1

phenyl
Ethanone,1-(2,4~dimethylphenyvl) 4E 1 1

Esters
Benzoic acid,2-propenyl ester 45E 1 1
Benzene methanol, methoxy acetate S8E 1l 1
Bis(2-ethylhexyl) phthalate (a) S0E 2 1 3
Butylbenzyl phthalate(a) 26E 1 2 3
Di-2-propenyl phthalate 45E 1 1
Dibutyl phthalate (a) 14E 5 1 6
Diethyl phthalate 40E 1 1 2
Phthalate 4SE 5 5
Sulfur Compounds

Benzene-1,1'-sulfonyl bis- 63E 1 1
Benzene,l,l'-sulfonyl bis[4-

chloro-] - 63E . ¢ 1
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Table 10. (Continued)
Frequency of
Occurrence at Given
b Concentration®
coMpounD® SAMPLE NO. * ** " TOTAL

N-Dimethylbenzene sulfonamide 14E 1 1

2,3-Dithiahexane 25E 1

3,4-Dithiahexane 25E 1

Methyl,4-chlorophenyl sulfone 63E 1 1

Methyldithiahexane 25E 1

Nonanethiol 33E 1
Nitrogen Compounds

Benzene methanamino,N-methyl, 50E 1 1

N-nitroso

N,N-Dimethylacetamide 14E 1 1

Nitroaniline 50E 1 1

Nitrobenzene 51E 1 1

Nitrocyclohexene S51E 1 1
Phosphorus Compounds

Phosphordithioic acid,0,0- 45E 1 1

dimethyl-S-ethyl ester

Subst. Phosphate 7E 1l 1

Trialkylphenyl phosphate 7E 1 1

Tributyl phosphate 5E 1 1 2

Tricresyl phosphate 7E 1 1

Triphenylester, phosphoric acid 7E 1 1

Trixylyl phosphate 7E 1 1

Trioctyl phosphate 1E 1 1
Siliéon Compounds

Silicone 2 1 3
Hetrocyclic Compounds

Alkylphenol C > 15 22E 1 1
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Table 10, (Continued)
Frequency of
Occurrence at Given
Concentration®
COMPOUND® SAMPLE NO.b ® bt kkk TOTAL
3(2H)Benzofuranone, Dimethyl 45E 1 1
3(2H)Benzofuranone, Methyl 25E . 3
1,2,3-Benzothiadiazole 12E 1 1
Dibenzofuran 14E 1
Dihydromethylfuranone 60E 1 1
Dimethylbenzofuran 35E 1 1
1,3-Dioxolane,2-(chloromethyl) 50E 1
Methylbenzothiazole 60E 1 1
2-Propenal-3(2-furanyl) 45E 1
1,2-Benzisothiazol,3~ethoxy,1l,1~ 45E 1
dioxide
Tetrahydrothiaphene,l,l1-dioxide 32E 1
Subst. tenzofuranone 45E 1 1
Miscellaneous Compounds
Alkylphenol C > 15 22E 1 1
Alkylphenol C > 16 22E 1 1
2,4-Bis(l-methylethyl) phenol 7E 1 1
2,4-Bis(l-methylbutyl)phenol S0E 1 1
2,4-Bis(l-methylethyl) phenol 7E 1 1
Ca—Alkylphenol 45E 1 1
CA-N,N-Subst. aniline 29E 1 1
Chloroalkyl subst. phenol 50E 1
Subst. phenol 7E 1 1

(a)
(b)
(c)

Priority pollutant

Compound Concentration Levels:

Representative sample in which compound was identified (see Appendix A)

* ® <10 ug/1
2 = 10-100 ug/l
*k% = >100 ug/l
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Table 11. Classification of Compounds Identified in Neutral Fractions

Priority Pollutants

Total No. Total No. of No. No. of
Compound Type Identified Occurrences Identified Occurrences
Straight or Branched
Chain Compounds .
Hydrocarbons 60 115 0 0
Halogenated compounds 10 10 0 0
Alcohols 13 24 (1] 0
Ethers 9 14 0 0
Ketones 11 15 1] 0
Aldehydes 0 0
Esters 0 0
Cyclic Non-aromatic Compounds
Hydrocarbons 4 6 0 0
Halogenated compounds 10 . 26 0 0
Alcohols 5 20 0 0
Ethers 2 3 0 0
Ketones 6 7 0 0
Esters 1 0 0
Aromatic Compounds
Hydrocarbons 40 105 3 25
Halocarbons 10 14 5 9
Alcohols 6 9 0 0
Ethers 4 8 0 0
Ketones 9 16 1] 0
Aldehydes 3 4 0 0
Esters 8 22 3 12
Sulfur Compounds 8 8 0 0
Nitrogen Compounds 5 5 0 0
Phosphorous Compounds 8 9 0 0
Silicon Compounds 1 3 0 0
Heterocyclic Compounds 13 15 0 ]
Miscellaneous Compounds 9 9 0 0
- TOTAL 261 474 11 46
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Table 12. Acidic Compounds Tentatively Identified
in 26 Industrial Effluents

Frequency of
Occurrence at Given

. b l Concentration®
COMPOUND SAMPLE NO. * bkl Rk TOTAL
Aliphatic Acids
Alkenoic Acid C > 18 9E 1 1
Alkenoic acid (branched) ' 1 1
Acetoxyhexanoic acid 35E 1 1
Benzeneacetic acid 53E 3 3
Benzenepropanoic acid 53E 1 1
C3-Alky1phenylpropanoic acid 35E 1 1
Dimethylbutanoic acid 35E 1 1
Dimethylphenylpropanoic acid 35E 1 1
Fatty acids
3-Methylpentanoic acid 35E 2 2
Hexanoic acid 62E - 1 1
C>6 31E 1 7 1 9
Heptanoic acid 26E 1 1
c>7 31E 3 3 1 7
Octanoic acid 26E 3 3
c>8 31E 2 1 2 5
Nonanoic acid 26E 1 1
c>9 31E 1 1 1 3
Decanoic acid 26E 1 1
C>10 31E 2 4
Dodecanoic acid 26E 3 4 7
c >11 : 29E 1 1
c >12 43E 2 2
c 213 62E 1 1
Tetradecanoic acid 26E 6 11
C >14 35E 2 5
B Pentadecanoic acid S3E 2 3
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“(methylethyl)phenanthrene
carboxylic acid

Table 12. (Continued)
Frequency of
Occurrence at Given
Concentration®
coMpoUND” SAMPLE KO. * Ak Raa TOTAL
C>15 18E 5 8
Hexadecanoic acid 29E 2 9
C >.-16 18E 3 4 7
Heptadecanoic acid 56E 1 1
c>17 56E 4 7
Octadecanoic acid 26E 5 8
C>18 31E 5 5 1 1
c>19 S3E 1 1
Eicosanoic acid 9E 1 1
c>20 40E 1 2 3
c>21 40E 1 1 2
C>22 40E 1 1 2
C>23 40E 1 1
C>24 40E 1 1
Methylcyclohexene-l-carboxylic 22E 2 2
acid
Methylphenylpropanoic acid 35E 1 1
Octadecadienoic acid 26E 4
Octadecenoic acid 26E 6
Subst. cyclohexane acid 2E 1 1
Aromatic Acids
Alkylbenzoic acid 35E 2
Benzenedicarboxylic acid SOE 1
Benzoic acid 28E 2 8 1 11
C.-Alkyloctahydrophenanthrene S8E 2 2
carboxylic acid

Dimethylbenzoic acid 35E 1 1
Ethenylbenzoic acid 35E 1 1
Methylbenzoic acid 26E 3 3
Octahydro-1,4-dimethyl-1- 52E 1l 1
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Table 12. (Continued) o

Frequency of
Occurrence at Civen

: b Concentration®
corpounD” SAMPLE KO. S xan TOTAL
Octahydrodimethylphenanthrene 22E 1 1
carboxylic acid
Subst. phenanthrene carboxylic acid 31E
Subst. benzoic acid 12E 1 1
Trimethylbenzoic acid 26E
Haloaliphatic Acids
Chloro-fatty acid 9E
Halo-acid 9E 1 1
Haloaromatic Acids
Chlorobenzoic acid 60E 2
Chloroalkylbenzoic acid ‘ 12E
Dichlorobenzoic acid 60E
Alkylphenols
Alkylphenol 34E 1
Benzene[ (dihydroxy)methyl) S8E 1
Benzene,l-hydroxy-2-{ (4~ 58E 1
hydroxyphenyl) ]
Cz-Alkylphenol 44E 1 1
C3-A1ky1phenol 44E 1 1
C4-Alkylphenol 44E 1 2 3
CA-Alkenylphenol 44E 1 1
Dimethylphenol(a) 43E 4 4
Isomer of phenol 2-[(4-hydroxy- S8E 1 1
phenyl)methyl}
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Table 12. (Continued)

Frequency of

Occurrence at Given
Concentration®
coMPoUND® SAMPLE NO. o axx TOTAL
Methylallylphenol 44E 1
Methylphenol 29E 1 5 3
Nonylphenol 22E 1
Phenol(a) 60E 5 7 12
Phenol,2,6-[4- (hydroxyphenyl)
dimethyl] 52E 2
Phenol,2- {4~ (hydroxyphenyl)methyl] 52E 1
Halophenols
Bromomethylphenol 53E 3
Bromophenol 52E 5
Chloroalkylphenol 58E 1
Chlorobromosubst.-phenol S58E 1
Chlorophenol(a) 52E 3 4 7
Chloromethylphenol(a) 57E 1 2 3
Dichlorophenol(a) S8E 3 3
Trichlorophenol(a) 50E 1 2 3
Benzenesulfonic Acid Derivatives
Benzenesulfonic acid-4-hydro- 34E 1 1
cyhydrazide
Benzenesulfoniamide,N,4-dimethyl 52E 2 4
p-Toluenesulfonamide SE
Subst.-benzenesulfonic acid 34E 1
Beterdcyclic Compounds
Benzothiadiazole 12E 1 1
Methoxy-1,2-benzothiazole 60E 1
_Methoxythiiobenzothiazole 60E 1 1
Subst.-benzisothiazole 608 1 1
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Table 12. (Continued)
Frequency of
Occurrence at Given
Concentration®
caMpoun® SAPLE NO.® ¥ s axk TOTAL
Miscellaneous Compounds
Allylthiopropanoic acid 35E 1
Dihydroxybenzaldehyde 58E 1
Dimethylhydroxybenaldehyde 18E 1 1
Hydroxybenzoic acid 32E 2 2
Hydroxybenzeneacetic acid 50E 1
Hydroxytrimethylbenzoic acid 50E 1 1
Hydroxymethylbenzoic acid 3SE 1
Indolinecarboraldehyde, 18E 1 1
hydroxymethyl

Oxiraneoctanoic acid,2-octyl 9E 1 1
Octadecanoic acid,9,10-dihydroxy 9E 1l
Thienopyridine 60E 1 1

(a)
(b)
(c)

Priority Pollutant

Representative sample in which compound was identified (see Appendix A)

Compound Concentration Levels:
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TABLE 13. CLASSIFICATION OF COMPOUNDS IDENTIFIED IN ACID FRACTIONS

Priority Pollutants

Total No. Total No. of No. No. of
Compound Type Identified Occurrences Identified Occurrences
Aliphatic acids 45 143 0 0
Aromatic acids 212 30 0 0
Halo-aliphatic acids 2 2 0 0
Halo-aromatic acids 3 5 0 0
Alkylphenols 15 41 2 16
Halophenols 8 26 4 16
~ Benzenesulfonic acid
derivatives 4 9 0 0
Heterocyclic compounds 4 4 0 0
Miscellaneous compounds 11 12 0 0
TOTAL 104 272 6 32

68




Because mass spectra of many of these methylated compounds were not
included in accessible data bases the number of tentative identifications
in the acidic fractions was limited. Tables in Appendix A list the acidic
semivolatile compounds tentatively identified in each of the 29 priority
rated acidic fractions (26 effluents, 3 intakes).

The acidic fractions of the 26 effluent samples analyzed were generally
less complex than the neutral fractions but contained more components than
the basic fractions. Most acidic compounds were found with concentrations
of 10-100 pg/l. No particular type of company had effluents which could be
distinguished from one another on the basis of their acidic compound content
(concentration and number of compounds). The 104 acidic compounds are
classified in Table 13.

Not surprisingly, aliphatic acids were the most numerous compounds
followed by alkylphenols and aromatic acids. Six priority pollutants were
identified - phenol (12 times), chlorophenol (7 times), dichlorophenol (3
times), trichlorophenol (3 times), dimethylphenol (4 times) and chloro-
methylphenol (3 times). Fifty-six compounds occurred only once, while
phenol and benzoic acid occurred 12 and 11 times respectively. The acidic
compounds occurred a total of 272 times while priority pollutants accounted
for only 32 occurrences, about 12% of the total number of occurrences.

TENTATIVE IDENTIFICATION OF BASIC COMPOUNDS

The analysis of 21 industrial effluents for basic semivolatile compounds
resulted in the tentative identification of 49 compounds listed in Table 14.
Tables found in Appendix A list the basic compounds tentatively identified
in each of the 21 effluent samples.

Generally, the basic compounds found in the effluent samples were
present in smaller numbers and lower concentration (<10 pg/l) compared to the
neutral and acidic compounds. Steel companies, as a group, had effluents
with the highest number of basic compounds, and in some cases, the basic
compounds were the most concentrated components in the sample. It should be
noted that all the basic compounds present in the effluent extracts probably
did not elute from the SE-30 capillary column. This result was expected--
future analyses should use a more suitable column for basic components.

The 49 basic compounds are classified in Table 15.

The basic compounds occurred a total of 70 times while no priority
pollutants were identified. Methyl pyridine occurred most frequently (8
times) while 39 of the 49 compounds occurred only once. The heterocyclic
compounds would appear to be the most interesting group of compounds both
in biological activity and environmental significance.
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Table 14.

Basic Compounds Tentatively Identified

in 21 Industrial Effluents

Frequency of

Occurrence at Given
a b Concentration®
COMPOUND SAMPLE NO. * *% ik TOTAL
Aliphatic Amines
Alkyl amine 22E 1 1 2
Cyclohexyl amine 52E 1 1
Hexamethylenetetramine S56E 1 1
N-Butyl-l-butamine 62E 1 1
N~Butyl,N-methyl-1l-butamine 62E 1 1 2
N-Phenylmethyleneheptamine 22E 1
Aromatic Amines
Diethylaniline 29E 1 1
Dimethylaniline 30E 2 3 N 5
Methylaniline 50E 1 1 1 3
N-Ethyl-o-toluidine 29E 1 1
N,N-Diethylaniline 54E 1 1
Pentamethylaminobenzene 45E 1 1
Heterocyclic Compounds
Alkylaziridine (C8H17N) 22E 1 1
Benzo[c]methylcinnoline 18E 1 1
C3-A1kylpyridine S4E 2 2
Ca-Alkylpiperidine 45E 1 1
Ca—Alkylpyridine 33E 2 3
Cs-Alkylpyridine 33E 1 1
CS-Alkquuinoline 34E 1 1
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Table 14. (Continued)
Prequency of
Occurrence at Given
a b Concentration®
COMPOUND SAMPLE NO. * ) *kk TOTAL
C3-Benzimidazole 18E 1
Dimethylbenzimidazole 18E 1
2,6-Dimethyl-4-ethylpyridine 33E 1
Dimethylnaphthyridine 18E 1 1
Dimethylquinoline 32E 1 1
Imidazolidine,Cz-alkylphenyl 49E 1 1
Imidazolidine,C3—a1kylphenyl §9E 1 1
Isoquinoline 18E 1 1
Methylbenzimidazole 18E 1 1
3-Methylcinnoline 18E 2 2
Methylisoquinoline 18E H 1
Methylnaphthyridine 18E 1 1
Methylpyridine 18E 5 3 8
1,6-Naphthrydine 18E 1 1
Phenanthroline 18E 1 1
Phenothiazine 34E 1 1
Pyridine,3-(1-Methyl-2-pyrrolidinyl) S4E 1 1
Pyrrolo(2,3,8-pyridine, dimethyl 18E 1 1
Quinoline 53E 1 2
Trimethylpiperidine 45E 1
Trimethylpyridine (2 isomers) 33E 1 1
Miscellaneous Compounds

Cyanopyridine 22E 1 1
2-Diethylaminoethanol S2E 1 1
S-Hexen-3yn-2-one, 6-(1-piperidinyl) 52E 1 1
Hydroxymethylimidazole 52E 1 1

-
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Table 14.

(Continued)

Prequency of
Occurrence at Given

Concentration®
coreoryD® ' SAMPLE NO. e e TOTAL
2-Methoxyaniline 50E 1 1
Methoxyaniline 45E 2
3-Methyl~-S5-ethoxypyrazole SOE 1
2-Propen-1l-amine,N,N~di~2-propenyl 34E 1 1
1,3,5-Triazine-2,4~diamine, 6-(3-methyl- 34E 1 1

phenyl

(a) Priority Pollutant

(b) Representative sample in which compound was

(¢) Compound concentration levels:

* = <10 pg/l
%% = 10-100 ug/1
*kk = >100 ug/l

identified (see Appendix A)

TABLE 15. CLASSIFICATION OF COMPOUNDS IDENTIFIED IN BASIC FRACTIONS

Priority Pollutants

Total No. Total No. of No. No. of
Compound Type Identified Occurrences Identified Occurrences
Aliphatic amines 6 8 0 0
Aromatic amines 6 12 0 0
Heterocyclic compounds 28 40 0 0
Miscellaneous compounds 9 10 0 0
TOTAL 49 70 0 0
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SUMMARY OF IDENTIFIED COMPOUNDS IN INDUSTRIAL EFFLUENT SURVEY

During the course of this industrial effluent survey many different
types of data have been generated. Correlation of these different data
types can be done in a number of ways depending upon one's perspective and
interests, Table 16 correlates the number of identified compounds with
various other parameters. This representation may be useful in determinating
the environmental significance of compounds found in industrial effluents.
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TABLE 16.

SUMMARY OF IDENTIFIED COMPOUNDS IN INDUSTRIAL EFFLUENT SURVEY

No. of No. of No., Found Priority Pollutants
Effluents Compounds Total No. of in Only No. Total No. of
Sample Type Analyzed . Identified Occurrences One Effluent Identified Occurrences.
Purged Effluent 63 159 710 85 22 359
Extract-neutral 33 261 474 176 11 46
fraction
Extract-acid 26 104 272 56 6 32
fraction
Extract-basic 21 49 70 39 0 0
fraction
TOTAL 573(2) 1526 356 39(®) 437

(a) Because some purged compounds were also present in extracts, less than 573 different
compounds were identified.

(b) Toluene, ethylbenzene, chlorobenzene, dichlorobenzene trichlorobenzene, and naphthalene

were found in both purgeable and neutral fractions.

pollutants were identifed in this survey.

A total of 33 different priority
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TABLE A-1. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 1VE
i .

No, | Vime

b 0.l Alr 440100)

—1 [N T} <l lButene ar Methylpropane 41410015650}

3 0.20 1-10 |Acetone 43(100) 58 (40)

4 0.20 <} [vichioroethylene 61 (100)96(80)9R(55)

s 0.1 1-16  {utchloromethane 49(100) 51 (11 BL(RASIBE(5S)

[ 0.21 <1 |carhon Bisultide 78(100)80(4)

7 0.24 110-100 |Butyrsldehyde 44(100)43(85)72(55)461(52)$7(30)

8 0.26 1-10  [Chlorelorm B3(100)85(66)

9 0.28 <1 |Tetrahydrofursn 42(100)41(50)72(30)71(30)41(20)

10 0.29 <l |Methylcyclopentane S6(100)41(60)69(40)55(30)42(20)

1" 0.30 1-10. 1.1, 1-Trichlorvethane 97(100)99(65)61(55)63(203 117 (10)115(11)121(%)
12 0.32 < Benzene 78(100)77,50-52(20)

[B] 0.57 <1 |Toluene 91(100)92(60)

14 0.91 <1 {Cy Alkyl Benzene 314100 10640)

15 0.97 <L [cy Atkyl Benzene 91 (1007 106(45)

1 1.00 ~(8) [1.s. 15(100) 77 (33)110(30161(25)

17 1.00 <t IMethylethyl Cyclohexsne 550100397 (55)61(30) 126(R)

1 1.0t <1 [Methylethyl Cyclohexsne 55100197 (80)41(20)126(15)

19 1.0% <1 [Methylethy) Cyclohexans SSC100)97(95)41(33)126(12)

20 .06 <l {Mrthylethyl Cyclohexane $5¢100)97(90)96(40)81(30)176(18)

2 1.0y <1 :‘ Cyclohexane 55(100)82(80)83(70)41(50)67(45)126(10)
22 110 <1 [Methylethyl Cyclohexane 97(100)35(9R)61{30)69(25) 126(R)

2) .1 1 leg-Cyclonexans 83(100)55(98)82(65)61(40)

24 1.16 <) [piethyl Cyclohexane 69(100) 111(70)55(50)41(38)

25 1.1 <1 Im 126 Hydracarbon STC100) 71 (7014 1(65)

26 vy 1 Ya-a-Propylheptane ST (1001)41(4RIOR(15)

2 1.18 'l__:lnin-vvn Hydvocarbon 69(100) 70(70) 55(65) 125(60)

(€6L-SLY MmSB *

4
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TABLE A-2. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 1E

h‘ m Bien e h”‘

o o T
No. Compound x 103
1 929 (] Branched Hydrocarbon C > 9 43 (100) 57 (88) 4l (76) 85 (34) 71 (25) 56 (25) 128 (5) Nonane 546
2 1010 e Brenched Hydrocarbon € > 10 43 (100) 57 (90) 41 (70) 71 (35) 85 (25) 142 (5) Decane 176
3 1102 heid Undecane Undecane 183

& 1202 . Stlicone 267 (100) 73 (30) 268 (29) 251 (18) 269 (18)

b} 1211 ] Svanched Hydrocsrbon C > 12 43 (100) 57 (99) 41 (79) 71 (52) 85 (32) 170 (3) Undecane 530

6 1685 L1 Hexgethylbenzene Internal Stendard

7 1706 'y Haptadecane Heptadecane 377

L} 1”74 . Sranched Hydrocarbon C > 17 Heptadecane 523

’ 1834 . Methylphenanthrene 192 (100) 191 (62) 189 (31) 193 (22) 165 (18) 2 -Methylphenanthrene 303

18 1884 » ? 2-Hethyldecanol 378

1n 1905 » Phthalate 1,2-Benzenedicarborylic Acid Butyl, 2. 4716
Methylpropyl Ester

12 1978 a ¢ [Cz-Phenanthrens 206 (100) 191 (33) 189 (29) 205 (23) 207 (20) 3,6-Dimethylphenanthrene 470

1 1996 . Cy~Phenanthrene 2,5-Dimethylphenanthrene s20

16 109 . Cy-Phenanthrene + Alkene 205 (100) 57 (93) 43 (86) 71 (60) 220 (56) 8BS (42)

15 2129 . Cy-Phenanthrene 2,3,5-Trimethylphenanthrene 438

16 2138 Y Cy-Phenanthrene 2,3,5-Trimethylphenanthrene 4rn

17 2184 - Pentsdecylbenzene Internal Standard

18 2204 * ?

t9 2215 . Phosphate, Trioctyl - 57 (100) 70 (98) 41 (68) 55 (66) 100 (50) 83 (40) 112 (38) Phosphoric Acid, Trioctyl Ester 34

20 2295 » 4 37 (100) Decane 5,6-818(2,2-Disethyl-Propylidens) 320

21 2347 . Sranched Hvdrocarbon C > 23 57 (100) 71 (B0) 85 (60) 43 (40) Docossne 608

22 2)% L4 Branched Hydrocarhon € > 23 57 (100) n°°°'_"“!- 11-Decyl- 633

Gas chromatogram looke like a typical gaso

ine hydrocarbon msixture.




SAMPLE NO. 1E

TABLE A-3. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF
:: m‘“ "'::,,"' u_';:::'m Characteristic Tons in Mem Spectrum Mort Rewonble Blemen Metch xT'
No. Before Methyletion Compound » 103
1 1022 v * | Branched Fatty acid ¢ 2J 87 (100) 102 (65) 57 (43) 55 (33) 41 (38) Heptanoic Acid, 2.2thyl M.E. 440
2| 103 . 1 89 (100) 125 (%4) 5 (75) 127 (61) 63 (48) 124 (30)
3 1160 .’ 1 133 (100) Ethanone, 1-(ethylphenlyl)- b3}
4 1329 . ? Poor Mass Spectrum
3 1685 - Hexaethylbenzene Internal Stsndard
6 1 1706 # | Tatredecanotc Actd 74 (100) 87 (50) Tetredecenotic Actd M., Ase
? 1887 * H 41 (100) 10-Undecenoic Actd M.E. 326
[] 1913 . Fatty ac1d ¢ 218 74 (100) 87 (5%) Pentedecancic Acid M.E. 638
9 | 1983 . Phthalate 149 (100) &1 (18) 71 (6) 150 (10) 1,2 sentenedicarboxyltic Actd Butyl, 2- 469
Methylpropyl Ester
10 | 207 ® | Fatey Actd c 27 67 (100) 9,12-0ctedecedianoic Acid M.E. 220
1| 08 . Fatey acid c 7 41 (100) 10-Undecenotc Actd M.E. 405
1 | 208 *  )Fetey Acid cu? 55 (100) 69 (69) 79 (62) 87 (33) 41 (60) 43 (48) 11-Octedeconctc Actd W.E. 287
13 ] 213 Wl |rarer actd ¢ 218 74 (100) Tetvedecaroic Acid W.E. 632
16 2183 L Pentadecylbentzens Internsl Standard
13 2209 _‘ N 7 117 (100) 3-Butenofc Acid, 4-Phenyl-butyl Ester 148
TABLE A-4. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 1E
'0‘(: T“:" ‘.:;n."‘ l;“.,::m Craractaristic. lons in Mass Spactrum Most Ressonable Blernan Match .
No. Compound 2 lé’
S 1689 s Hexsethylbenzene Internal Standard .
i to 1921 . Phthalate 149 (100) 1,2-Benzenedicarboxylic Actd Butyl, 2. o
[ Methylpropyl Ester
1 218y e Pentadecyldenzene Internal Standard




TABLE A-5. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO.
:-E ::::r;i: Tod m"" k::"::,';':'m Characteristic tons in Mazs Spectrum
1 u.13 -- Alr 44(100)
? 0.14 1-10 Butene 41 (100)56(50)
] 0.16 1-10 Trichlorof luoromethane 101(100)103(64)
4 o.17 1-10 IMchloroethylene 6©1(100)96(B0)498(55)
s | o7 1-10 | bichlorosethane 490100)51(32)B4(B5)86(55)
o | 0ar 1-10 | carbon Disolfide 78(100)80(8)44( )
1| 0.0 1-10 | 2,3-Dimethylbutane 43(100)62(55)61(39)71(38)57(18)
L] 0.20 <{ RButyraldehyde 44(100)72(40)41(25)57(15)
v | o.nn 1-10 | Hethylethyl Xetone 43(100)72(20)57(10) 78(7) 7
w | e 1-10 | 3-methylpentane 57(100)56(95)41(95)% 3( 28)86(3)
n | v 1-10 | Hexane S7¢100)41(100)4 (BO) 56 (60)86 (12)
12 | 0.26 1-10 |Methyl Cyclopentane 56(100)41(65)69 (40)84(8)
u | o 1-10 |1,1.1-Tetchloroethane 97(100)99(70)61(60)63(18) 117(10) 119(B)
14 0.29 <l Benzene 78€100) 51-53(20)
15 { 0.3 <t [carbon Tetcachloride 119€100) 117(30)4 7(60)82(50) 86 (40) 121 (35)
16 ] 0t <1 |eyclahexane 56(100) 41 (50 B4 (60) 55(45)42(40)
1 | ow <1 |teichioroetnylene 95(100)60(85)40(70)97(60)130(40) 132(40) 136 (40) (Weak)
16 | 0.55 110 {Toluene 91(100)92(60)
19 | 0.88 <1 g Alkyl Benzene 91(100)106(30)92(10)
w0 | 0.9 <t ey Alkyl Benzene 91(160)106(40) 105(20)92(10)
21 0.96 <1 Styrene 104 (100) JR(90)10I(70)51(55) 17(30)
22 | o0.98 < |y Atkyl Benzene 91(100)106(40) 105( 20)
23 | t.oo -@) |1.5. (Trichloropropane) 750100 77(33161(28)
24 L.06 <1 Alkane 43(100)57(90)41(55)85(40)99(10)
s [ 1 |arkane S7(100Y41(30)43(10) 71(28)85(10)
w | b.za 1-10 f}l’:;f gg;:;::‘;:: -k %(100)79(65)A0(60) 107(51) 106(30)92(30)
27 I.—ll <1 Al;:l;j" S7C100)4L1(90) T1{50)8%(40)
2H .51 <l Alkane + C4 Alkyl Benzene STOIOMAT D 71(S0)61{aS)BS(28) 1190 ) 34a(10)

2VE




SAMPLE NO. 2E

TABLE A-6. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF

~ v "m’“‘ inisniondl Cheracteristic fors in Mess Spactrym Most Passoneble Blermen tetch -

No. before Methylation Compound " EJ
1683 ae Hexsethylbenzene Intemal Standard
1 1710 . Tetradecanoic Acid T4 (100) 87 (73) 41 (54) 55 (36) 143 (12) 211 (5) Tetradecanoic Acid N.E, ni
2 1911 - Hexsdecenoic Actd 74 (100) 87 (60) Pentadecanoic Actd, 14 Methyl M.E. 614
h] 1921 - Phthelate, Dibutyl 149 (100) 1,2-Benzenedicarboxylic Acid 519
Butyl Z-msthyl propyl ester
4 1982 - 1 Veak Spectrs
5 won - Alkenolc scid C » 12 67 (100) 9,11 0ctadecedtienoic Aclid M.E. 423
6 | 2082 * ¢ [ Alkenoic Ac1d C 2 I8 55 (100) 10-Actadecanoic Actd M.E. 642
7 2111 L4 ? 171 (100) 191 (100) 91 (91) 221 (B87) 89 (83) (Mixture) Tridecane, 2 mathyl-2 phenyl 209
] nn . Brenched slkane actd € 218 76 €100) 87 (J0) 55 (35) 163 (16) 179 () Henelcossnolc Acld M.E. 403
9 - .
10 2139 * Subst. Cyclohexane Actd 146 (100) 101 (68) 134 (63) 91 (52) 41 (46) 92 (42) 187 (48) Cyc lohexanscarboxylic Acid 1,)-Dimethyl-2-| sj0
12-13-(1-Methyl Rthyl) Phenyl] Bthyl)awi.

1n 2158 . Subet. Cyclohexane Actd 146 (100) Weak Spectre Ditto 3z
12 210 b Pentsdecylbenzene Internsl Standard
[} 218t L4 Subst. Phenanthrene Acid $9 (100} 41 (83) 91 (71) 67 (70) 241 (54) 242 (44) 302 (10) 121 (100) {Subet.-Phensathrenecarboxylic Actd .E. 343
14 2197 L Subst. Phenanthrene Acid 121 (100) 91 (33) 55 (29) %9 (2® Subet. -Phenanthrenecarboxylic Actd M.E_ 369
15 210 * Subst. Phenanthrene Acid 121 (100) Subet. .Phenanthrenacarboxylic Acid M.F. 369
i6 2228 - Subet. Phenanthtene Acid 41 (100) Week Spectrs Subst, -Phenanthrenecarboxylic Acid M.E. 200
17 2267 * Subst. Phenanthrene Acid 41 (100) 81 (92) 91 (90) 105 (90) 79 (88) 241 (36) 242 (33) Sub-tT-Phcncnthnnourbolyllc Actd M.E. 312
18 2304 hid Subst. Phenanthrene Acid 239 (100) 59 (78) 43 (67) 41 (63) 240 (58) Subet. -Phenanthrenscarboxylic Actd M.E. 387
19 2360 cae Sudbst. Phenanthrene Acid 41 (100) Subst. -Phananthrenecerboxylic Acid M.E. 207
20 527 . Subst. Phensnthrene Actd 59 (100) 253 (85) 254 (78) 187 (69) 211 (46) 213 (46) 329 (18) 5,8,11-Heptadacstriynofc Acid M.K. 218




TABLE A-7. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 3VE

GC |jetative | amoynt, Tentative
Peak )(cvl.t:nlloﬂ ugh Identification Characteristic lons in Mass Spectrum
No. Iime

1 0.11 -- Alr 44(100)40(2)

2 0.12 -- Dimethylether 45(100)46(45)

3 -- - Alr 44(100)40(5)

4 | 013 10-100 | Dimethylether 45(100)46(60)

5 0.17 10-100 | Dichloroethylene 96(100)61(95)98(70)63(60)

] 0.17 10-100 | bichloromethane 49(100)84(80)BhA(55)51(25) 4

7 0.20 1-10 | 2,3-Dimethylbutane 43(100)42(45)71(30)41(15)

8 0.21 1-10 [Methylethyl ketone 43(100)72(30)

9 0.23 10-100 |Hexane - 57(100)43(60)56(45)41(40)83,85,80(12)
10 0.26 1-10 |Methyl cyclopentane 56(100)69(60)41(35)84(10)

11 0.27 10-100 {1,1,l-Trichloroethane 97(100)99(66)61(60)63(20),117(10)

12 0.37 1-10 [Trichloroethylene 95(100)97(70)130(90) 132(85)

13 0.55 1-10 JToluene 91(100)92(60)

14 1.00 -(8) |IL.s. 75(100) 110(60) 112(45)

15 1.02 1-10 |Alkane 57(100)56(45)71(20)85(18)

16 1.06 <1 {Alkane 71(100)43(60)57(50)113(22)

17 1.11 <l jAlkane 57(100)43(50)41(30)70(22) 71(20)98(15)
18 1.2)3 1-10 {Alkane 57(100)71(25)85(20)

t9 1.25 <1 {Alkane 57(100)56(55)41(32)71(18)85(20)99(10)




TABLE A-8. 1IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 4VI-a
GC | Ratontion | Amount, Tentative
P'O:: Index ught Identification Characteristic lons in Mass Spectrum
1 .12 -- Alr 44 (100)
2 .13 1-10 Dimethylbutane 41(100)56(62)39(58)
3 .14 1-10 Chloroethane 64(100)66(35)49(15)
4 .15 1-10 Acetone + Dimethyl ether (T) 45(100)43(65)46(35)58(20)
5 .16 1 Unknown (very weak) 59(100)110(38)108(96)74(60)
6 .16 20-30 Dichloromethene 49(100184(67)
7 A7 1-10 Methylethyl ketone 43(100)41(83)72(90)
8 .18 1-10 Crotonaldehyde 41(100)39(85)70(92)
9 .22 1-10 Chloroform 83(100)85(66)
10 .22 1-10 Di-n-propoxy ethane 45(100)43(40)87(12)
11 .23 «1 Chlorobutene N $5(100)90(50)92(12)
12 .23 1-10 Chlorobutene $5(100)39(50) 90(35)92(10)
13 .24 1-10 Tetrahydrofuran 42(100)41(72)71(53)72(52)
14 .24 1-10 1,2-Dichloroethane 62(100)49,64(32)98(10)100(8)
15 .32 10-20 Dichloropropane 63(100)62(70)41(35)76(32)
16 .38 1-10 C7"l6 43(100)71(70)57(60) 100(20)
17 .51 1-10 Toluene 91(100)92(62)
18 1.00 8 [.Ss. 75(100) L10(33)
19 1.06 1-10 Diethyl disulfide 66(100)122(90)94(65)
20 1.14 1-10 t-Brono-2,3-dichloro propane 111(100)75(75)113(65)77(25)124(10)




TABLE A-9.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 4VI-6

GC | petention | Amount, Tontative
"N':“ Index ugh Identitication Characteristic lont in Mass Spectrum
1 .14 - Alc 44(100)
2 .15 1-10 Chloromethane 50(100)44 (34)57(30)
3 .16 1-10 1,3-Butadiene 39(100) 54 (60) 53(45)
4 17 1-10 Unknown 56(100)55(72)
s 7 10-100  Acetone 43(100)58(25)44(25)
6 .18 510 Chloropropene 41(100)39(85)76 (30)59(20) 78(8)
7 .19 ~10 Dichloromethane 84(100)49(98)
8 . 1-10 Carbon Disulfide 76 (100)44(28)78(8)
9 .23 | 1-10 ea Chloroform + Alkane © 41(100)57(96)43(B0)Y83(78)85(50)130(12)
10 1-10 Tetrahydrofuran 42(100)72(30)71(29)
1 1-10 Vinylchloride (T) 62(100)64(33)35(10)
12| .29 1-10 Benzene 78(100)
13] .35 t-10 Trichloroethylene 95 (100)44 (82)130(70) 132 (68197 (62)
16] .56 1-10 Toluene 91(100)92(60)
15{ .66 1 Tetrachloroethylene ' 166(30) 129(29)131(27) 164 (24)
16| .89 1 Ethyl benzene 91(100) 106 (30)
7| .9 1 Xylene 91(100)106 (30)
18| 1.00 (-)8 1.5. 75(100)110(30)




TABLE A-10.

IDENTIFICATION OF

COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 4VE

P(:fl( :::e‘:::zn A,:‘;;Im' M:::::::i'on Characteristic lons in Mass Spectrum
No. T ime
1 0.12 Alr 44(100)
2 0.19 10-100 | bichloromethane 49(100)B4(62)86(40)
3 0.25 10-100 fChloroform 83(100)R5(70)Y87(12)
4 | v.28 <1 |gehaz, 8. . Hexane or 56(100)41(60)69 ( 38)84 (5)
5 0.29 <! | Trichloroethane 97(100)61¢70)99(70)63(20}
6 0.31 <} {Benzene 78(100)
7 0.32 <] |Carbon tetrachloride 119(100)117(95)82(40)47(40)
8 0.38 1-10 |Bromodichlotomethane 83(100)85(b0)47(25)127(8)129(10)131(5)
9 0.56 1-10 {Toluene 91(100)92(60)
10 0.60 1-10 | Dibromochloromethane 129(100)127(80)13(30)79,81(25)
11 0.88 1-10 |Cy Alkyl benzene 91(100)106(30)
12 0.89 <1 }Bromoform 173(100)171(50)175(48) 254 (10)
13 0.91 1-10 |C»-Alkyl benzene 91(100) 106(45)
14 0.98 1-10 [Cy- Alkyl Benzene 91(100) 106(40)
15 1.00 -(8) |I1.5. 75(100)77(30)
16 1.07 <] ]C3-Alkyl benzene 105(100)120(30)
17 1.15 1-10 CJ' Alkyl benzene 91(100)120(25)
18 1.17 1-10 |Cy Alkyl benzene 105(100) 120(30)
19 <l |C3-Alkyl benzene 105(100)120(40)
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TABLE A-11. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 4I-a
:-c. “"h:-“;"" A'::',’,"" ,;ﬂ':;::'m Charectevistic lons in Mass Spactrum Mott Remonstle Biemen Metch
No. Compound LN
x 103
1 852 * 45(100) 78(86)91(74)43(71)92(45)117(32)89(35)131(12)
6 882 * ? 43(100)59(54) 101 (41)49(34) Foor spectra
7 896 ‘ H £3(100)59(53) 101(22)52(20) 18(15) Poor Spectra
10 958 ¢ ? 85(100)43(99) 58(65)59(31) 115(22)131(18)
11 984 * ? 85(100)43(99)45(78)58(41)
[B) 1030 M ? 57(100)85(88)41(42)93(36)63(32)105(26) Poor spectra
14 1040 L B 69(100)68(49) 54(35)41(32) 78(18)
15 1138 han Ethyl Nenzenemethenol 107 (100) 79(58) 77(35) 105(13) 136 (B)SL1(7) Renzenesethanol ,slphs-Ethyl- 623
16 1146 . 1-Phenyl .| -Propanone 105(100) 77 (633 134(11)51(10) 1-Propanone, 1-Phenyl - 672
21 1340 “_ ? 71(100)43(67)40(28)83(25)56 (24)55(23)89(20)98(18) Poor spectrua 1-Hexanol,5-Methyl- 257
22 1356 ¢ ? 71(100)43(70) 55(64)89(59) 163(12)173(11) 1-Butanol ,4-(Hexyloxy) - 279
13| 192 * | ehchatste, Dibutyd 149(100)150(9) 104 (B)41(7) T6(5)205(2) e Peorty boryptc fctdy Butyl-2- 1 ass
26 2182 o Pentadecylbenzene Internal standsrd
L 1682 b Hexaethylbenzene internal etandsrd
TABLE A-12. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 4I-b
:: mwm ":n'"« ..,.'..,".;"..I.."’.,.. Charactaristic fons in Mas Spectrum ) Most Amonabls Blamen Mk -
No. Compound A %
1 98) il 1,1'-0xy Bis |2-Ethoxy]-Zthane (Carbitol} 45(100)59(38)72(31)43(23)104(S) . Ethaoe 1,1' Oxy Bie[2-Ethoxy) 11
4 128 . Acenaphthalene 1,2 Dihydro 154(100) 153(33)852(25)155(12) 76(13)63(7)S1(8) Acensphthylene,|,2-Dthydro | 408
5 1247 . 1fenic Acid 4-Methyl Hydroside | 91(100)155(41)65(33)186(30) Mmc_uja_g_m“_
18 1373 . B Ifoneaide N,4-Nethyl 91(100)135(23)65(27)121(23)185(23) Benzenesulfonamide N,4-Dimethyl | 424 |
9 1443 . Fatty Ac1d O 14 74(100)87(38)53(21)41(18) 163(13)
110 1678 * Sub anthrecene acid 253(100) 91 (30)254(28) 77(23) 195(20)
1% 2087 * Fatty Actd C>17 55(100) 74 (86)B7(58) Poor MS '
15 2112 . Octadecancic Acid 74(100)87(63)44(33)143(11)199(2) Heneicosanoic Acfd M.E. 522
16 2182 hid Pentadecylbenzene Internal Standard
* Pelattic Acid Internsl Standard
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TABLE A-13. IDENTIFICATION OF COMPONENTS 1IN NEUTRAL FRACTION OF SAMPLE NO. 41I-b
GC | aarantion Amount, Tentative - . Most Reassonsble Biernan Match
9:: Index e Identitication Cherscteristic lons in Mars Spectrum -
x103

1 873 et 7 BI(10NYL2(S50)V61(4T)56(4DV09(22)97(L ) 1-mabicyclo{4.1.0. [Heptane 568
2 QQL._.‘ L 7 Rz(_l_ol))&l(i))ﬁs(b.ﬂ)_l)_l(17)"5(1])7!(20)!05(7)]45(2) Fthene, (2-Ethoxy.] -Methoxyerhoxy) - 252
i ) 956 Pl 1 B85(100)57(80)41¢32)58(22)93(14)142(13)127(8) J-Pentanone,2,2,4,4-Tetramethyl- 336
4 932 s 1 69(IO(\)&E(I&)S‘A(V-VAH3]\41(22}“I(l\l?li\_‘

3 1076 . 2-Browncyclohexsnol 81{100357(61)99(28) 79(18)132(4)178(2)180(1) Cyclohexanol ,2-Bromo-,Cle- 466
ba 1135 hid 1-Phenyl-1l-propsn-1-one 105(100)77(52)51(18)134(10)

6b 1135 2.gthyl, Benzenemethenol 1076100) 79¢61) D1 (12) 136(B)

11 2180 e Pentadecylbenzene Internal standsrd

d 1682 b Hexaethylbenzene i Internal Standard
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TABLE A-14. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 4E
— ool Ragrt emiiesion Charactaristic lons in Mass Soectrum Most Flammonatie Biemen Metch -

1 857 ane Unresolved pesk 41(100)83(76)42(63)49(52) 70(43)97(11)98(8)

2| 818 . 1 55(100) 70(92)62 (78)98(63) 61 (48)69(40) i

3 886 o Chlorocyclohexene 81(100)79(75)80(43)41(32)53(31)116(10)118(4)

4§ 100 b 4-Chlorocyclohexanol 57(100)80(77)44(77)41(70)81(48)88(33)98(23)134(8)136(3)

5 1018 . ? 41(100)57(91)43(71)55(58) 70(32)83(27)

6 1022 * Alkyl-cyclohexene 57(100)41 (71)43(53) 56(35) 70(23) 83(18)112(2)

? 1037 and Oichlorocyclohexanse BL(100)80(70)41(28)152(1)

L} w1 L 2.8comocyc lohexanol 81 (100157 (85)41(42)99¢27)132(3) L78(1)180(1)

9 ta LL] Bromo,chlorocyclohexane 79(100)0((90)53(35)1.1(75)51(42)117(36)119(11) Cyclohexane, l-Bromo-2-Chlore 260
10 1135 - 1-Phenylpropen-1-one 105(100) 77 (60)51(30) L134(12) t-Propanons, 1 -Phenyl 6487
1 1194 . 1,3-Didbromocyclohexene 81(100)41¢(21)79(23)161(10)163(10) Cyclohexene,1,3-Dibromo 406
12 1243 . Dibrowocyclohexsne 81(100)41(28)79(23)117(12) 244(3)266(1) Cyclohexana,1,Broma-2-Chloro 338
13 1264 . Dthydro tndenons (1) 104 (100)132(93) 78(59) 103(53) 51 (39)131(27) 1-H-inden-1-one,2,3-Dibydro 417
14 1269 . Mixture?! Browo? 97(100)41(82)79(79)57(43)69(42)132(39) 134(37)198(2)

15 1288 . Ethanona, 1-(2,4-Dimethylphenyl) 133(200)105(61) 77 (31) 148(28) 79(25) Ethanone,1-(2,4-Diwethylphenyl) - 633
16 s . ? 117(100) 146 (86) 118(52)115(42)91(31)43(30) 1-H-Indene,1-Ethyl-2,3-Dihydro 449
18] 1333 - 1(2H) -Raphthalenone, 3,4 -Dihydro E18(100)90(100)146(67)89(60)63(33)51(25) 1(21) -Naphthelenone, -3,4-01hydro 613
18 | 1353 . C2-Alkyldthydroindens 117(100) 1466 (62) 118¢55)115(37)91(30)63(20) 1-H-Indene-1-Ethyl-2,3-Dihydro 488
19 | taer - Cy-Alkyldihydroindene 117(100) 146 (75) 118(50)115(37)91(34)63(32)167(18) ? 479
0 1369 . Alkyl naphthslene 118(100) 90(95) 167 (88)160(60) 145(55) 103(50) 77(58) 1(2H) -Naphthalone-3,4 -Dihydro-2-Methyl 233
21 1641 . ? 104 (100) 77 (84)132(59)51(59)160(55)41(58) 213(48)211(47)264(3)
22 1458 . ? 165(100)57(92)41(60)180(52)137(51)234(9)236(5) 1
2 1467 . 7 117(100)115(78)213(67)211(66)226(22)228(21)
26 1508 . ? 118(100)117(95)115(92) 90(58) 180(53) 266 (2) 268(3)
25 | 1520 . 1 196 (100)125(54)199(562) 160(36) 276 (5)278(10)280(4)
26 1557 - 1 115(100)117(98)224 (68)226(66)196(19) 198(17)
27 1591 - ? 118¢100)90(58) 115(52) 1464(40)224(8) 226(7)
28 | 1602 . 7 115(100)117(91)63(43) 226 (39)224(38)292(9)294(5)
29 | 1628 . ? 117(100)242(96)126 (88) 161 (61)260(72)224 (501226 (49)

.l 1650 . ? L5 (1003117321724 (621226(68) 129(75) 91 ($6)290(31293(4)
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TABLE A~14. (Continued)

ot Mo M:nm Vomitrornon Characterintic lons in Mas Spectrum Most Remsonsble Bieman Match
No. Compound L33
x 103
k1) 1682 bt Hexsethylbenzene Internal Standard
3 1703 . Mixture HC C 2 17 211(1001213(99)57(100)115(85)117(831292(85)290(42)299(37)
33 1713 . 7 211{(100)213 (95 115(30) 117(81)292(65) 290(40)294(15)31(6))
34 1899 v ! Nonadecane 43(100)57(98) 71(63)61(5B)8S(43) Heptadecane,2 -Methyl 626
35 | 19 » Phthelate, Dibutyl 149(100) 101 (31)85(25)103(31)
36 1958 . Halo sikane +7 85(100)101(43)135(38)87(31)103(28)151(30) Clﬂ-rﬁ-l’entlne 358
37 2000 . Eicosane +7 43(100)57(93)71(61185(6))41(48) Pentacosene 32)
38 2101 . Henetlcoeane S7(100)43(77)71(62)85¢43)155(37)41(3D) Heptadecane ,9-Hexyl 68
b1 2141 . Branched Hydrocarbon € ~ 21 57(100)463(66)71(58)85(31)55(3)) Elcosane -] -Hexyl 31
40 2158 ¢ ? Pesk unresolved on GC.MS
41 2166 . 1 "
42 2183 b Pentadecylbenzene Internal Standard

e

High bolling Hydrocarbone

..

Quantif{ication dsta unrelisble because

of incressed daseline {n GC




1=V

TABLE A-15. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 5VE

P ::::::::1 “’::,"""' e Charscteristic lons in Mass Spectrum
No. 1tme
t 0.1 - Alr 44(100)
2 | o2 <} | Butene 41(100) %6 (40)
3] 019 10-100 | Acetone 43(100) 58I
4 0.20 1-10 Dichloromethane 49(100)84(60) -
9 0.26 A1 | 2,)-Dimethylbutane 43(100)42(60)71(10)
6 | 0.25 +i | 3-Methylpentane (T) 57(100) 96 (90} 41(80)
7 0.26 1-10 |Hexane (T) 57(100)41(B0)83(60) 56(50)
8 0.29 1-10  |Methyl cyclopentane S6(100)41(50)69(40)84(6)
9 | 0.57 l~ll)_- Toluene 91(100)92(50)
Lo 1.00 -y s 75(100)
11 1.19 «-1_ Cy Alkyl benzene 105(100) 120(45)
12 1.20 1-10  Jcy Alkyl benzene 105(100) 120(40)
13 .22 £-10  [Alkane 57(100)71(30)B5(15)
14 1.2 1-10  |Cy Alky! benzene 10%(100) 120(45)
15 1.30 1-10 ]Cy Alkyl benzene 105(100) 120(40)
16 1.32 1-10  |Propenyl benzene 117(100)118(50)115(40)
17 1.36 1-10 [cg Alkyl beonzene 105(100) 119(95)134(50)91(32)
18 1.36 1-10  |C4 Alkyl benzene 105(100) 134(25)
19 1.37 1-10 |, Alkyl henzene 105(100)91(30)119(30) 134(30)
0 1.8 1-10  |C4- Alkyl benzene 119(100) 1 34(30)
2 1.39 1-10  |C4 Alkyl benzene 105(100) 134 (20)
2 1.39 1-10  {C4- Alkyl beazene 1191003134 30)
23 1,42 1-10 |, Alkyl benzene 119(100) 134 €20)
24 1,43 1-10 |4 Alkyl benzene 119(100) 136 (20)
F3) 1.46 1-10 [ty Alkyl benzene H19(100Y134(20)
_—
26 1.46 C4 Alkyl heazene 1190100) 1 34(20)
2 e T e e Atkgt henrene e won T B
10100 iy, Alkyl benzens 1190100) 1 46 ( 20) J
I I SR e - —
O e (-AethyTpropyl) henzens IR RER A RETTAIN
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TABLE A-15.

(Continued)

GC Kelative | amount Tentstive
Pesk i ent Lon] ught Identfication Charscteristic lom wn Mess Spectrum
No. I'tew
1 [y =10 | €My, 117€100) 132 (40)
F.__ﬂ - . e S
\Ks 1.5% -0 Cq Alhyl bLenzene HOJ00)a L 30) 14B(10)
1 1.5 1-t0 €, Alkyl benzens 1190100) ) Va(6))
*, _Tetrahydro
% -0 |t yg 4- 4
14 [} _}_‘__,_‘EEE"_‘I‘Z"' Naphtralene lli:ilg(l)l\(&())l\?(&ll)
35 1.7 -1 Ug-Alkyl benzene T19C100) 133(50) HAR( )
16 1.%8 1-10 Naphthalenr P280100)127(1n)
57 [T 1-10 Ceq Alkyv} benzenr P C100)Y 1LA(20)
1] 1.6} - Alkyl henzens PIMOI0MY (AR(0)
" 1.64 Co, Atkyl henzene 330100y 148 (20)
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TABLE A-16.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 5E

- P | Ao ———ats Charactariatic lons in Maw Spectrum Mot Remmonable Blomen Metch
No. Compound ‘Jﬁ”
2 887 . ? 462(100)41(48)70(32)86(28)97(18)98(15) Poor maes epectra
3 899 e, Nonane
6 1002 * Decane
10 b
(B} 1073 o 2-Bromocyclohexanol B1(100)57(52)99(24)134(5)132(4)180(2)178(1) Cyclohexanol,2-Bromo 432
16 1085 * 7 Poor epectra Bensene,2-gthyl,2,4-Dimethyl 264
15 1098 * Hydrocarbon Undecane
16 1101 * Cg Alkylbenzene 119(100) 134(37)91(23)207 (5) Benzene, tetramethyl 376
17 111 . 1-Browo-2-Chlorocyclohexane 81(100)79(22)117(12)53(10)196(3) 198(2) 200(1) Cyclohaxane,l-Bromo-2-chloro 525
18 1116 * C5-Alkylbansgne 107 (100) 105 (49) 132 (40)148(20)105(19) Benzene(2-Methyl-1-Propenyl) 393
19 . 7 104(100)132(38)91(29)78(22) 1H-Indena-1,2-Diol,2,3-Dihydro 423
20 . Nephthalene 128(100)102(11)51 (B) Azulene 326
21 * Cq-Alkylbenzene 133(100)134(45)91(43)148(40)105(32) 104 (24) Poor spectra Benzene, Pentamediyl - 235
22 1210 - Dibvomocyc lohexane B81(100)127(51)79(30)112(29)244(5) Cyclohexana,l,3-Dibromo- 163
23 1289 . 1 132(100)117(87)115(45)91(41)1466(29)150(25)214(6)212(5)
24 1323 . C2-Alkyldihydronaphthalene 130(100) 120(83)119(82) 147(54) 91 (52) 14B8(63) Ethanone,1.(2,4,6-Trimethylphenyl)- 344
26 1354 * 1(2H) -Naphthalenone,3,4-Dihydro 118(100)146(63)90(48)89(26) 1(2H) -Haphthalenone, 3,4 -Dihydro- 450
27 1460 . ? 107(100)125(67)79(42) 77 (41)136(37)152(24)
28 1628 » Tributyl Phosphate 99(100)155(23)125(10)211(8)41(9)57(6) Phosphoric acid tributyl ester 591
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TABLE

A-17.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 6VE

iululv.lm_

:: Recenctod  pon “_':":':m Charactasistic lons in Maess Spectrum
No. Time

1 0.2 Alr 44(100)

1| 018 [10-100 |pientorvmethane 49(100) R4 (R0)

y | 0.2 <t | 2.3-vimethylbotane 410100)62(50)41 (40} 71 (20)

4 0.23 <1 J-Methylpentsne S$7(100)56(90)61 (9))

5 0.24 i-10 Chlorelora + Cb Alhane 41(100) 57 (954 1(82)8B1(60)

[ 3 0.25 1-10 Inopsapyl ether 45(100)413(28)87(2%)102(2)

) o 1-10 {1,2-Dichloroethane 62(100)64{32)49(25)I8(8) 100(6)

8 | 0.3 1-10 | 1,2-Dichloropropane £3(100)41(79162(70) 76 (S0)97(3) 112(3)

9 0.5% 1-10 Toluene 91(100)92 (60}

10 | 1.00 @ |r.s. 75(100)77(33)
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TABLE A-18. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 6E
:: mm A‘::;.m Jn:::.m Chersctevistic lons in Mass Spectrum Mort Rasmonsble Biemen Match -
No. Camgpound L‘;e‘
1 881 . J-Heptanane 57(100)41(35)85(20)72(13)43(15)114(b) 3 -Heptanone 674
2 895 * L4 B85(100)43(98)45(90)58(63) 71(26)115(15) 131(L5) 2-Pentanone,J-aethoxy an
3 91s . ? 45(100)43(83)85(68)42(48)57(35)61(25) ” 480
. 957 . ? 57(100)85(78)41(52)93(48) 162(12) 3-Pantencne,2,2,4,4-Tetramethyl 262
5 98) * 1 69(100)41(76)68(50)462(46)54(41)121(3) Propanenttrile,2.-Methyl 504
: 6 1060 i Acetophenone 105(100)77(90)5!(62)[2&(13)53(20)50(20) Ethanone, 1 -Phenyl 706
? 1095 . 1eophorone 82(100)118(16)54(18)41(14) Z-Cyclohutn;l-om,l,s,S-Trl-thyl 547
Bs 1137 aee 1-Phenyl -1 -Propanone 105(100) 77 (80)51(43)59(21134(10) Benzenemethanol Ethyl 485
8b 1137 ok -Ethyl Benzenemethanol 107(100) 79(88)77(52)51(15)136(10)
9 1151 . 1 B1(100)105(83)77(52)41(48)99(30)148(6)
10 1158 . ? 41(100)55(83)99(62)114(43)69(42) 2-Propanoic Acid,2-Methyl Pentyl Ester 3s8
11 1225 3 HC + 7 70(100)41(80)55(71)42(43)69(39)112(16) 2-0Octene 738
12 1340 - 17 43(100)71(83)41(40)83(25) Butane,2,2’-{Methylenebis(oxy)Bie-2 -Methy]] 353
1 1355 . ? 43(100) 71(96)56(70) 89(58)41(50)143(5)173(5) 1-Butanol, 4-(Rexyloxy) 522
14 1432 - k4 73(100)41(60)55(50)88(47)101(I8)119(LN174(5)
15 1681 s Hexaethylbenzene Internal Standard
16 1920 N Phthelate, Dibutyl 149(100)41(20)76(10) 205 (3) 1.2-Bensanedicasboxylic actd,butyl-2- 532
17 2181 bl Pentadecylbenzene Internal etandard
18 2458 o Alkyl Benzene 91(100)113(18)57(17)71(12)
19 | 2512 . Phthalate, Big(2-ethylhexyl) 149(100)57 (43) 71(30) 167 (28) 1.2-Banzenedicarboxylic actd- 163
20 2744 » 7 $9(100)55(72)72(73)43(60) (41)60 281(2) 9-0ctadecenamide 501
21 2807 - Alkylpolyene 69(100)B1(55)41(62)95(15) Tet racosahexsane -Hexemethyl. 316
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TABLE A-19. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 7VI
p:,E ﬁ:;iézfm A"‘:‘:;'"" ld:::::;"m Characteristic tons in Mass Spectrum

11 0.2 Al 44(100)

2 | v.18 |10-100 |Dpichloromethane 49(100)84(50)

3 { o 1-10 | 2,3-Dimethylhutane 43(100)42(55)41(50) 71(30)

4 | o.22 1-10 | 3-Methylpentane S7(100)41(90) 56 (88)71(6)86(4)

s | 0.2 1-10 | cq Atkane + Chloroform S7(100)41(95)43(70) 56 (55)83(30)

) 44(100)45(90)41(40)43(32)

s | o.27 1-10 | Methyl cyclopentane 56(100)41(55)69(40)84(6)

9 | o.28 1-10 | Trichloroethane 97(100)99(70)61(50)119(10) 117 (8)

11 | o.56 1-10 |Toluene 91(100)92(60)

12 | 1.00 1.s. 75(100)110(50) 77(33) ;

13 | 1.26 | 10-100 |Dichtorobenzene 146(100) 148(70) 111 (33)113(12)

16 | 1.27 | 10-100 |Dichlorobenzene 146(100) 148(70) 111 (35) 113(10)
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TABLE A-20. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 7VE
Pcufu i?t?::‘;in A':':;"“' u::::?:;: on Characteristic lons in Mass Spectrum
No. Time
1 _— - Afr 44(100)
2 10-100 n-Pentane 63(100)62(95)¥61(90)57(22)72(12)
3 1-10 ]l bichloroethylene 61(L00)96(00)9IR(40)63(35)100(4)
4 1-10 Dichloromethane 49(100)84(98) Sacu'd
5 <1 2,3-Dimethylbutane 43(100)42(58)41(48)71(20)
6 < 3-Methylpentane 41(100)57(90)56(B0)43(28)71(4)86(2)
7 <1 Chloroform 83(100)85(62)57(40)
8 1-10 |Isopropyl ether 45(100)43(33)87(25)102(2)
9 1-10 |Methyl cyclopentane 56(100)41(62)69(40)84(8)
10 1-10 |Trichloroethane 97(100)99(62)61(55)117,119,121
11 1-10 |Carbon tetrachloride 119(100) 137(95)121(40)82(40)
12 1-10 Toluene 91(100)92(55)
13 1-10  [n-8utyl ether 57(100)61(31)87(25)130(2)
14 10-100 [Dichlorobenzene 146(100)148(70)111(45)113(15)
15 10-100 ibDichlorobenzene 146(100)148(65)111(50) t13(18)
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TABLE A-21. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 71

P sl A':nm u::r'wmm Charactoristic lons in Mazs Soectrum Hon Ressonatie Bleman March -

No Cormpound x 103

5 985 . 1,3-Dichlorobenzens 146 (100) 148 (6 1) 111 (468175(22) 501N 131N 150(10) Reneene,1,3-Dichloro- 588

6 991 - 1,4-Dichlorobenzens 146 (100) 148(6D1IL(57)75¢(10)50(18) 113(18)150(11) Renzene,1,4-Dichloro- 566

8 1016 i 1,2-Dichlorobenzens 166 (100) 168(65)11 {61 75(28)50(15)113(11)150(11) Benzens,1,2-Dichloro- 532

9 1098 . 1 sophorone 82(100)138(22)54(16)95(11)67(9) 2-Cyclohexen-1-one,3,5,5-Trimethyl 289

1o 1100 . Undecane 57(100)43(86)71(50) Butane,?,2-Dimethyl. 564
in nls . 1,2,3,4-Tetrahydronaphthatene 104{100) 13239 (I0)115(18)117(13)7B(1D) Naphthslene,1,2,),4-Tetrshydro- 512

12 1156 4 Naphthalene 128(100)127¢21)102(15)129(1)) Naphthalsne o0

13 1300 * Tridecane

16 1323 * Gz-Alkyidihydronaphthalene 130(100)119(75)120(74)129(65) 91 (60)105(53)128(39) Benzene,1,4-Dimethyl-2.(2-Methyl Propyl) 268

15 nn . 1(2H) -Naphthalene,},4-Dihydro 118(100) 146 (59)90(51)89(25)63(11)147(6) 1(2H) -Naphthalenone,) &-Dihydro- 662

16 1347 . 1,1'-Biphenyl - o 154 (100) 153(40) 152(31) 1,1’ -8tphenyl 716

17 1368 . Diphenyl Ether 170(100) 161 (65)1462(42) 77 (41)51(30)169(29)115(27)171(1%) Benzene,1,1'-Oxyble- 3502

18 1682 e Hexasthylbenzene lateraal standacd

19 2182 o Pentsdecylbenzene Internal standard

20 2810 . Phthalste

a 1129 - 1-Phenyl, 1 -Propanone
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TABLE A-22. IDENTLIFICATION

OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 7E

pc:. Peenion ":"‘;ﬂ"" Id::::::.m Cheracteristic fons in Mas Spectrum Most Remoneble Blemen Metch -
No. Compound 2103
1 887 .o n-Butyl Ether 57(100)41(39)87(13)56(20)101(6) Butene,l,1’ -Oxybls $431
2 905 o, 2-Butoxyethsnol $7(100)41(73)45(60)87(23)43(18)75(10) €thanol,2-Butoxy a7
3 985 * 1,3-Dichlorobenzene 166 (100) 148(65) 111 (43)75(43) 74 (32) 50(32) 150(10) Benzene, 1,6-Dichlogo 509
[ 990 . 1,4-Dichlorobenzene 146 (100)148(63)111(42)75(41)50(28)150(10) Renzene,1,2-Dichloro 492
L] 1003 ™ ? 57(100)43(84)41(67)124(52)62(38) 71(30)55(30)

' (3 1016 i 1,2-Dichliorobenzene 166 (100)148(63) 111 (51) 75(55) 50(62)150(10) Benzene,1,2-Dichloro 429
7 10%4 . leophorone 82(100)54(21)138(17)41(17) 2-Cyclohexen-1-one,3,5,5-Trieethyl 423
[] 1100 ¢ Undecane 43(100) 57 (88)41(68) 71 (40)85(23)

9 1136 L 1,2,3,4-Tetrahydronsphthalene 104 (100) 91(47) 132 (40) 78(25) 51 (20)
10 156 . Nephthalene 128(100)127(13)129(11)102(13)51(13) Azulene 358
1 193 . Alkvi-diketone  w .. thyl. $7(100)41(93)43(82)58(58)85(55)109(26)127(22) 3.p 12,2,8,6-Tet. 1 403
12 1269 * 2-Pentenone , 4 HMethyl -4-Phenyl 161 (100391 (72) 119(48) 176 (41) 41 (42)43(42) 2.Pentanone & -Methyl -4-Phenyl 412
13 133 Lid 1,2,3,4-Tetrahydronaphthalen-1-one 118(100)90(92) 146 (65)89(45)63(29) 1-(2H)Naphthalenone,d,4-DLhydro 3551
113 1359 . ? Poor maes spectra (too weak)
15 1368 . Diphanyl Ether 170(100)51(70)77(64) 141 (62) 142 (41)115(26) Benzene,1,1’-Oxybte 362
16 1397 b Phenol,2,4-818 (1 Methylethyl) - 163(100)121(27)178(23)167(19)91(21) Phenol,2,4-81e(1-Mathylethyl)~ s82
12 1420 « Ethanol,2-[]-(2-Butoxyethoxy] - 57(100)41(73)45(53)75(28)85(23) Ethanol,2-[2-(2.Butoxyethoxy)sthoxy] - 438
iLB 1438 ’ L] Subet, Phenol 163(100)178(38)135(53) Poor spectra Phenol,2,4-Bie(1-Mathylethyl) 51
io | 1506 ais | 2.6-Ble(1,1-Dimethylethyl) -6 -mathyl pheno] 205(100)43(81)41(62)91(32)220(21)177(18) Phenol,2,6-Bla(1,1-Dinethytechyl-4- 218
0 1554 - Alkyl Benzene 43(100)41(76)91(40) Poor spectrs
33 1588 o leomer of #19 205 (100)43(83)41(58) 220 (21) Phenol,2,4-81e(1-Methylbutyl) - 330
2 1630 “an Tributyl Phosphate 99(100)41(28)155(12)2t1(S) Phosphoric Acid Tributyl Ester 499
23 1657 . ? 195 (100) 165 (23) 196 (16)210(8) Naphthalene,1,2,3-Trimsthyl-4-Propenyl 236
24 1682 had Hezaathylbenzene Interns] standsrd
3 | 169 K Phehalate 41(100) 149 (40)71(23) 104 (18)189(8) ";;::::;tg;;::”""‘" ectd-p1-2- 532
26 1707 . ? 43(100)205,220 Poor spectrs Phenol,2,4-Bis{1-Methylbutyl)~ 183
17 1759 - 7 189(100) Poor spectrs
8 1843 C . 7 175(100) 94 (35) 174 (30)286(5) Poor spectra
29 1880 . ? 220(100)217(83)115(92) 77 (78) Glonol fne b-Hethyl-4-Phenyl- | 193
1. cenzenedicarboevl fe actd-botvi.2. $21
‘Ll_mﬂi * Phthalate PA IO Y IV A LT .
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TABLE A-22. {(Continued)

p.ci Rertion A':';,"" ,;::;::'m Charactevistic lons in Mens Spactrum Most Resonstle Biemen Mtch
No. Compound k32
x 103

n | ea . 1,1° -Biphenyl,2-Phenoxy 77(100)246 (791152 (68) 115 (6013 1(S1H245(18) 1.1'-Biphenyl,2-Phenoxy 154
32 103 - ? 410100 52(100) |75(IJ)AS(70\.§b(6ﬂ) Weak Hpectra

3 | 218 + | Phenoxy 1,1"-Biphenyl 77(100)246 (66) 115 (60) S1(51) 141 (31 152(2) 1.1" -Biphenyl,2-Phanoxy 261
3% 2182 o Pentadecylbenzene internal Standard

3s 23458 ) Phoephoric Actd, Triphenyl Eater 77(100)51(53)65(53)94(18)169(13)215(10) Phosphoric Acid, Triphenyl Ester 502
6 | 2381 e ? 57(100)45(90)41(75)56(58) 125(32)

37 2429 N Subst. Phosphate 17(100)65(39)51(28)91(27)340(15)I39(10) Carbonic Acid 4-Mathyl Phenyl Methyl Eeced 304
38 | 2061 o | teomer ot 035 77(100)322(100)51435)215(62)226(61)202(38)

19 | 2460 o | enenatace 149(100)167(30) 55 (18)41 (14) 269(5) 1.2 8enzenadicarbonylic Acid Dipentyl 2%0
w0 | 2489 o Tricresyl phosphate 17(100) 118(92) 117 (46)251(35) 368(12)51(33) fenzepe Cyclopropyl- I
R . Phehalate, Bis(2-ethylhexyl) 149(100) 163(32) 57(23)61(23)63(20) L el tstany e Actd 368
a2 | 2560 . Tricresyl phosohate 77(100)91(62)65(43) 165(26)353(20) 51(23) Benzolc Actd,Z-Hydroxy-Phenyl Methyl 34
a3 | 2549 . fricreavl Phosphate 77(100) 51(26) 91 (28) 103(24)251(18) 353 (13)368(7) Sentene, (1-Methylethynyl) - 263
| 2398 . Tricresyl phosphate 91(100)65(50) 77 (62) 165 (28) 368(25)367(17) 16B(18)410(5)

os | 2616 ar Tricresyl phoaphate 77(100)353(52) 118(41) 51(37)91 (36) 103(32)65(10) Renzene, (2-Nitropropyl) 193
w6 | 268 . ? 77(100) 145(91)160(30)43(27) 61 (241 115(21) Benzene,1-(1,1-DimethyTethyly -B-Eeheayl- [ 338 ]
47 2650 . Tricresyl phosphate 91(100)77(66)65(44) 117(39)368(34)79(331367(20)

w | 263 . 1 91(100)77(89) 165(68) 117(51) 160(43)63(40)41(30) 251 (18)

59 | 2676 o0 1 | Teixylyl phosphate 145(100) 77(75) 160(57)251(27) 91 (25)410(15)

so | 2696 P » 77(100)43 (66)41(36) 91 (30) 179(23) 160(18)

st | 273 - Trixylyl phosphate 91(100) 116(35) 117(58) 103 (62) 17(38)41(38)43(32) Benzene, Cyclaprapyt 303
s2 | 2187 N Homolog of 149 145(100)43(50) 91 (47) 160(46) 77 (5461 103 (40) 107 (40) "‘;'l‘::;;'l"'"7""'""‘}'"""1'1' 264
$3_j 29 - Homolog of 449 165(100)77(93) 160(78)91 (79) 103(68) 117(68)43(73) "'::::‘;i:;;:;’;"“"“"‘""’""“' 226
so | 2808 . _ - 165(100) 160(46) 91 (29) 113(23)43(23) 77(19) Nephthejege.1.2,3,4-Tetrahydro-1,.8- 350
55 2855 ae Homolog of #51 91(100) 118(92)43(68) 117(63) 103(58) 77(52)41(48) Benzene(l-Propyl-1-Nonenyl} H1Y)
s6 | 2863 w |2 145(100) 91 (6343 (60) 160(52) 117 (48) 41(28)115(22) "'ZE?‘J.’.{_;'\"""""""2"""T"""""° 234
51| 2068 . 145(100) 160(43) 43 (26) 91 (16) 115(12) 77 (15) Bentene, 1-(2-Butenyl) -2, 3-Dlmechyl 359
58_ | 2883 . Trialkviphenvl phosphate 91(100)145(95)43(70)117(61)160(40)283(23)319(20)

s9 | 2913 RIRE _ _|namaignivenescesosanssnnesn R ) ]
a0 290 ol




TABLE A-22. (Continued)

GC | pgtention | Amount, Tantative . . Mott Ressonshie Biemsn Mstch
Posk Index soft dentification Chasacteristic lons in Mass Spectrum =i
No. Compound -,
x 103
61 2972 d 7 43100 1465(97)160(HBIYIL(63) 11 7(46)41(40)77(ID)11S(35
62 2986 . 4 9T(10MAI(BT) 103 (6B) 11B(55) 112(54) 77 (4BY4Y (42))135(30)I19(4
163 2995 - ? 43(100)77(99)91(B7) 115(61)41(63)101(55)187(571437(23)202(30)
64 3033 * H 43(100)145(82)91(75)160(52)117(42)41(421103(311118(31)
65 3080 bl Trialkyiphenviohosphate 43(100)145(63)91(61)160(462) 117 (3I5)41 (IS 115(2H105(20)
66 nol . 1 145(100)43(96)91(78) \60(58; 103(40)77(38)41(38)
67 nn . ? 91(100) 103(80)77(62)43(52)437(38)438(15)41(32)115(28)
68 3154 L4 ? 43(100)91(61)187(48)202(36)118(31141(25)145(21)342(6)
69 59 . 7 145(100)43(96)91(77) 160(53)319(43)103(43)41(36)77(33)
10 3205 . ? 43(100) 145(90) 160(65) 9L (581 L17(141115(28)105(28)
¥ - -
A TABLE A-23. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 7E
i S~
i
|
GC | pocention | Amount. Tontative Most Ramonable Bieman Metch
i Posk por Identification Cheracteristic fors in Mess Spectrum xr
No. Compound x L‘!‘..
1 906 i 2-Butoxysthanol 57(100)41(98)45(91)82(27)75(13)100(5) Ethsnol.2-Butaxy 406 |
3 §2181 hd Pentedecylbenzene internal Stsndsrd
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TABLE A-24.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 8VE

Pucfh F:: ::nl‘il:-. N’::,'m" Ido'n.::::m Charsctarisic lons in Men Spectrum
No Iime

! 0.5 Alr o Jeevosy ]
2 0.9 10-100 | pirhloromethane 49(100) R4 (60)
1 0.1: 1-t0 | Chlmroform ANID0)RYIRN) i
. 0.26 =10 Isopropanol 4S(LO0YL (S0 41 (20) 9 (4)A9(2)
g v.29 *1 Ipichlorocthane 620100)64 (INLA(25)98( ")
L \';.—\B =10 bichiorepropane 6310061 (A2YR2(70) 76(50)
’ 0.5 <1 |Teluene 21(100)92(60)
8 1.00 -8 l‘.S_.—_ I)«:n" have apectrum.
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TABLE A-25. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 8E
~— """'mb" "::',,'" o Chavactavistic lone in Mass Spectrum Most Reseonsble Bieman Mrtch
No. Compound T,
x 103
1| e . Toluene 91(100)92(68)65(13)63(10) 50(7) Benzene, Methyl 66
2 ]a% . 3-Heptanone 57(100) 85 (30)41(23) 12(20) 114(13) 3.Heptanona e
3 fo1s * ? 85(100)57(77)61(17)43(67) 71(28) 115(23)131(18) 1,3-Dioxane-2-Propanol 2 Hathyl 206
4 Jo2 . ? 43(100)85 (93)45(78) 42 (52) 58(42) 59(40) 101 (13) Butanotc acid Y-Hydroxy--Methyl Ester 267
5 o2 . &4-Octanone 57 (100)85(82)61 (48) 162 (13) 4.Octenone,2-Methyl s
6 | 9m . ? 69(100)68 (52)61(42) 54 (38) % (6) Pentanedinterile 191
1oz * ? $7(100)41(40)55(33)'56 (32) 83 (i8) Hexanol, 2 £thyl 612
8 1040 * Acetophenone 105(100) 77(62)120(22)51(23)43(20) Ethanone, ! .Pheanyl 692
9 Jumy **¢ | 1.phenyl-1.Propancne 105(100) 77(49) 107(28) 19(22) 134 (8) p-Propanone, 1 -Phanyl 530
10 e . ? 71{100)63(86)61(3)56(32)83 (30) 173(2) Hexene,1,4,5, -Trimethyl 256
n Juoss . Alcohol CE 11 43(100) 71(96) 56(78)89(39)41(50) 143(5) 173(5) 1-Butanol -4-(Hexyoxy) - 584
12 |aze * Alcobol C 2 12 73(100)88(58) 101 (46) 55 (37)41(43) 119(28) 174(8) 1.3_Propanadiol,2,2-Dimethyl 224
13 fissy * Dlethy! Phthalate 149(100) 177 (18) 176 (10) 76 (11) 104 (8) 105(9) 65(8) 1.2 Benzenedicerborylic acld dtethyl 356
16 1682 ae Hexaethylbenzene Internal Stendard
15 hos . Phthalate 149 (100) 150€9Y 104 (8) ST (8Y61 (1) 167(3) 123(D) b ey g Mcld-Butyl- 596
16 foro . Phthalate, Dibutyl 149(100) 150(9) 104 (8) 76 (5)41(9) 121(3) 205 (2) 223 (2) y 699
17 po3s Alcohot 71(100)43(96)67(70)81(70)137(68) Poor Spectrs Crelgtatendqcenoly .7 11 -Trimethyl 4 220
18 pos2 . Alcohol (1-Efcosanol) 43(100)55(70)83(70) 97 (68)41(68) 111(26)125(22) 1-E1cosanot s
19 pist hidd Pentadecylbenzene Internal standard
20 p2eo o Phthalste 149(100) 104 (18)77(12) 5712 61(12)133(11)207(8)263(9) 1.2 Bentenedicarborylic scid.2-Btonyathyl]
21 pao . Alkyl Aromatic-Ketone 105 (100) 163 (38) 77 (27)207(3) 2.4 Pentanedione 3-Ethyl-3-Hydroxy 306
22 pazz . " 105(100162(52) 17(26)207(2) “ 279
23 hass . ? 99(100) 105 (35) 163 (21)113(18)211(3)
| ™ . Alkene 55(100)63(95)41(93)69(63) 74 (60) 96 (53) 97 (50) 207(24) 6-Jeidggene, Hexamathyl,7-(trtmethyl a2
25 heos . Phthalate 149100 112(30)57(16)41 (16207(8) 321 (5) l'2iffﬂﬁ;f;:’:ﬁ’a:;‘“'2'"“"' . |
26 pres . ? 59(100)72(60143 (50) 55 (43) 1,7-0ctanedtol 2,7 -Dimethyl )o:l
‘ ]
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TABLE A-26.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 9VE

GC Relative | amount, Tentative ‘
Pesk Retentiony ugh Identification Charactoristic lons in Mass Spectrum
No. Time

1 0.13 Alr 44(100)

2 0.16 ~100 Acetone 43(100)58(30)

3 0.17 1-10 Dichloroethylene 61(100)63(33)96(15)98(22)

4 0.17 10-100 Dichloromethane 49(100)8B4(95)

5 0.20

2,3-Dimethylbutane

43(100)42(55)41€40)71(30)86(2)

6 0.21

<l

3-Methylpentane

57(100)56(82)41(70)43(30)

7 0.23 10-100

Chloroform

83(100)R5(60)RI(10)

<l

Methylcyclopentane

56(100)41(50)69(40)84(10)

9 0.36 10-100

Biomodichloromethane

83(100)85(70)87(10)127,129,131(~7)

10 0.55 1-10  [Toluene 91(100)92(60)

11 0.59 1-10 |Dibromochloromethane 129(100)127(80)131(30)79,81(20)
12 1.00 -(8) 1.s. 75(100) 77(30) 110(25)

13 1.51 <1 HC MIS2 57(100)43(73)71(50)85(30)

14 1.68 <1 bodecane 57(100)43(70) 71(60)85(35) M+170
15 1.71 <1 Alkane 57(100)43(50)43(40)85(15)

16 1.72

<1

M182 Alkene

69(100)55(75)41(55)57(55)83(50)
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TABLE A-27. 1DENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 9E
o |Prmion | Ao . Craactritc ot in M Spectrum nsihumnsimeliniiobei
No. Compound x 103
t 854 ae Toluene 91(100)92(62)65(13)63(8) 93(4)50(3) Benzene, Methyl 470
2 7 129(100) 127(82) 79(52) 81(51) 131(25)48(21)47(20) 93(14)
3| ss0 . ? 83(100)42(56)55(31)69(27)97(13) Cyelopentenoue,2,5-Dimethyl 216 |,
4 7 79(100)81(90)91(80) 93(54) Poor Spectrum
s ? 70(100)83(48) 97 (67)69(40) 98(39) 55(38)42(22) 2-Cycloh 1-01 466
6 | sar . Chlorocyclohexene 81(100) 79(95) 80(50) 77 (60) 53(22) 116(18)118(15) Cyclobexane, 2-Chloro 412
7 907 . ? 177(100) 175(64)179(43)61(32) 96(26)95(25) Poor Spectrum
8 935 i Benzaldehyde 103(100) 106(90) 77(55) 51(29) 30(29) Benzaldehyde 316
9 1002 e 4-Chlorocyclohexanol 57(100)80(29)44(23)81(21)134(5)116(1) Cyclohenanol ,4-Chloro-, Trens- 329
10 1016 -« 2-Chloracyclohexanone 55(100)62(71)1)2(37797(36)568(35)88(32) Cyclohexsnone,2-Chloro- 223
1 to3r L™ Dichlorocyclohexane 81(100)80(63)79(26)461(18)116(3)152(1) Cyclohexzsna,l,2-Dichloro- 336
12 11066 - 7 91(100)65(21)81(19)63(17)92(14) Benteneacetic Acid, 2-Propenyl Ester 268
13 [1075 os ? 2-Bromocyclohexanol 81(100)57(49)99(28)41(23) Cyclohexanol,2.8romo- 444
14 1087 ‘% Dichlorocyclohexsne B81(100)80(93)79(60)53(53) Weak Spectra Cyclohexane,1,2-Dichloro- m
15 11100 . Undecane 57(100)63(96)61(62)71(52)56(31) Heptane, 2,2 ,4-Trimethyl- 273
16 | 1115 e Bromo, Chlarocyc lohexane Gl(l00)79(2])ll7([0)119(5)193(2)19’6(1) Cyclohexans,l-dromo-2.Chloro-,Cle 480
17 1201 - Dodecane 43(100)71(86)57(82)85(48)81(43) 2-Pentane,l-Ethoxy-4,4.Disethyl 407
18 1212 - ? 43(100)57(91)71(78)41(60)81(25) 98(23) Hexsnal,5-Methyl- 219
19 1216 - Dibromocyclohexsne BL(100)127(61)79(1)112(22)128(13) Cyclohexene,l,3-Dibroao- 210
20 1265 et 1 97(100)79(82)43(58)132(37)37{56)134(155)113(41) ’
22 1280 . ? 57(100)69(65)71(66)41(59) Poor Spectra
ZJV 1285 L] ? 71(100)57(78)63(77)113(20) 112(19)85(16) Pentadecans,2,6,10,14.Tetramethyl 393
26 11290 .’ ? 97(100)55(78)69(77140(21) Poor Spectra
25 |10 . Tridecane 43(100)57(91)71(69)85(48)113(7)112(6) Dodecane,2,6,11-Trimethyl- 627
% 1319 . 7 $7(100)71(75)43(55)44(50) Poor Spectra
27 |13 . Alkylcyclohexane 83(100)55(99)43(91)69(81)57(64) B2 (54) Cyclohexane, Efcosyl- o
28 1359 LI ? 71(100143(99157(85169(71)55(63) Weak Spectras
30 1379 . ? 71(100)43(72)57(70)185(40)69(26) Tetradecane,2,6,10-Trimethyl. 339
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TABLE A-27. (Continued)

[l i i
Retention | Amount, Tentative e .
Pask | indax ugh Identification Charsctaristic lom in Man Spectrum :
No. Compound -
2103
1 woa | ta Tetradecane (100 $1(B4)70(22385 (SIIALI(RI1I2(T) Terxad 2.6 10Trimethyl 446
27 1605 . Branched Nvdrocarbon C 2 14 $7(100)44(78)43(70)85(58)71(13) Wesk spectra
n 16646 - Sranched Hydrocsrbon € 2 1é 63¢100)73(93)57¢(12)85¢62)113(20) Tetradecane,2,6,10-Trimethyl 425
3% 1501 (S Pentadecane 57(100)71(99)43(92)85(57)41(46)464(39)69(27) Weak Spectrs
15 1682 o Hexsethylbenzene 1nternal stendard
1, 7-8enzenedTcarboxylic Acld, Buryl 20
36 1922 . Phthalete, Dibutvl 149(100)150(10) 105(4) 76 (1) 203(2) 223(1) Methyl Propyl Eeter %1
40 18 o ! Pentadecylbenzene Internal Standard
41 1100 P Phthalate, Butyl Benavi 149100191 (50)123(17)206(12)150(15)132¢1}) 1,2-Benzenadicarboxylic acld, Dibutyl Petef 208
Qctadecana, -He: thyl-7,12-8te¢3,5,5-
3} 2380 .. ? 85(100)125(99)199(53)155(468) 153 (44) ‘m.:muh,;,.n Y 333 224
46 2464 P Phthalate 149(200) 167(33)44(6)
45 2514 B Phthelate Bie(2-Ethylhexyl) 149(100) 167(28) 57(12)43(11)113(9)
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TABLE A-28. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 9E
Nt Pommtion “’:"“a"‘ Wlirasedl Charscwristic lons in M Spectrum 106 Remsonstie Slomen W O
No. Compound x 103
) 903 e Yoluane 91(100)92(49)65(19)51 (6) 50(3) Benzene, Mathyl- 461
3 926 Ly 7 70(100)83(52) 55(51) 97 (40)69(41)43(33)79(27) Cyclohexanone,2-Propyl - 208 |
4 945 e Pentanoic Actd, J-Mathyl 76/(100)43(57)59(33) 87 (32) 55(20)99) 20)101 (9) Pentanoic Actd,3-Methyl,-Methyl Ester 306 |
7 995 - Carbitol 65 (100)59(37)43(28) 72 (23) 104 (1) 103(2) Ethane,1,1'-Oxybla[2-Ethoxy.] | ses |
1 1031 "e 7 87(100)102(68)53(37)61(29)130(12)129(11) Heptanotc Actd,2.Propyl,-Methyl Ester 227
12 1033 . Dichlorocyclohaxans 81(100)80(60) 79(29)41(23)53(20)62(13) Cyclohexane,1,2-Dichloyo-,Cls. 396 |
14 1069 - Benzotc Acid 105 (100) 77 (60) 136 (22) 51 (28) 50(15) Benzotc Actd, Methyl Ester 576
13 un o Octanoic Acid 76 (100) 87 (45)43(41)61(32)59(23)127(11)105(9) 129(3) Octanofc Actd, Methyl Eeter 486
16 1189 . Benzenescetic Actd 91(100)150(29)85(17)39(10)
20 1512 " Dodecanoic Acid 74(100) 87 (63)43(47)41(35)55(29)143(10)171(5)183(2)185(1) Dodecanoic Acid, Methyl Ester 504
35 1664 s p-Tolusnasul fonanide 91(100)155(25)65(26)185(21)121(19) Benzenesul fonamide N, 4 -Dimethyl- 586
3% 1710 L Tetradecanotc Acid 74(100)87(70)43(42)55(30)163(21)199(9)262(2)243(1) Tetradecanoic Acid, Hethyl Ester 357
60 16809 3 Pentedecanoic Acid 74(100)87 (81)43(43)143(2))213(8) Pentadecanole Actd, Methyl Eeter 475
41 1875 . falo Actd (Br) 156(100) 76 (63) 91 (533157 (47)406 (42)237 (40)
42 1883 . ratty Actd ¢ 3 3 74(100) 87 (74)43(60)143(20)129(10) Decanotic Acid, Methyl Ester 382
43 1914 ane Hexadecanolc acid 74 (100)87 (78)43(489)55(35) LAI(21)227(5H1 271 (1) Hexadecanoic Acid, Mathyl Ester 610
48 2010 - Heptadecanotc Actd 74(100) 87 (72)43(54)1463(20) 221 (5) 199 (4) Heptedecmoic Acid, Methyl Eeter 549
32 2116 . Octadecanolc Acid 74 (100)87 (81)43(52)55(42)1463(27)199(8)299(6) Octadecenotc Actd,17 Merhyl-,Methyl Zetes | 615
53 2163 . Impurtty ? 43(100)73(60)55(52)60(50)129(35)285(8)
56 2183 ve Pentadecylbenzene Internal Standard
55 2224 N 7 43(100) 104 (84) 98(68) 117 (62)239(7) Tet rad: Actd,2-Hy y1 Ester 357
Octadecanoic Actd,,10-Dihydroxy-
56 2245 K Alkenoic acid C ¥ 18 155 (100 55(48) 87(42)63(38) 74(32)109(31)187 (11)206 () Methyl Ester 423
] N Cyclopropane Pentanoic Acid,Z.Undecyl., 172
$7 2255 . C 2 19 Alkyl actd 55(100)74(95) __Methyl Eeter, Trans.
58 2266 » Oxf{raneoctsnoic actd 2-Octy! 55(100)155(68)43(60) 74 (34)109(37)97(36) Oxirsneoctanoic Acid,2-Octyl. Methyl Ester] 346
59 2306 . Efcosanolc actd 169(100)87(55)43(50)55(42)274(39)201(11) Tetradecanofc Acid,12-Methyl-,Methyl Ester| 295
60 2316 . Subst. Fatty Acgd C 2~ 20 74.(100)87 (77)43 (551 143(27)199(5)284(6)327 (3) Hencicosanolic Actd, Methyl feter 502
61 2429 - Subst. Fatty Acid croa 43(100)104(74)98(65)41(56)117(40)55(39) 155(12) 154(8) Eicosanoic Acid,2-Hydroxy Ethyl Ester 437
62 2451 - Octadecanolc Actd,9,10-Dihydroxy 155(100)87 (54)55(52)43(47)74(14) 109(33)206 (6} Octadecanolc Acid,9,10.Dthydroxy-, N;:::: 494
63 2472 - Subnat, Fatty Acid (unaat.) ¢ 2 22 74(100143(39)87(31)55(10) - —
o ncladecanaic Acld, 9, 10-Dlchlora.. Methyl | 404
64 2480 « Cloro Fatty Acid 74(100)43(41)87(33)55 (31195 (L8)109(12) Lailys
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TABLE A-29. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 10OVE
GC Relative | amoum, Tontstive
p:: :T:‘I-lnn gh Identitication Charactevistic lons in Maess Spectrum
) 0.1 Atr 44(100)
2 0.8 “a Dichloroethylene 61(100)96(70)62(50)98(42)47()5)
] 0.19 1-10 Dirhloromethane 49(100)R6(100)
“ 0.20 A Oxprale 49(100)61(60)40(55)42(20)
5 0.2 <t lfh‘ljlrulorl BI(100)RS( 70}
6 :T;— 1 r.::r;uhydrnluran 42(100)41(50)72(30) 71 (30) T
i oLy <1 Trichlorortiune QTCIDILI0)OI(O0Y 117,018 121 <(10)
T e O frereens T T ey T T
| —I.‘O('— - (8) Ts o o z‘;‘;;u; Tt T T o Tt
TABLE A-30. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 10E
2 M‘:’:-m M::‘M. “:nmm tic tons in Mg Most Ressonsble Blemen Match -
Mo. Compound 2103
1 860 . ? 83(100)42(68)41(63)55 (42)56(41)69(32) 97 (12) J-Oxabicyclg[$6,1,0]Heptane 416
2 | sss . 7 70(100)83(36)69(49)55(48) 97(63)98(37)62(36)41(34)79(33)
3 892 L] 1 79{100)77(33) Poor spectra
& | 1002 . l_r_u_c + Chlorocyclohexanol 57(100)80(26)61(22) 44 (21)88(12)98(9}134(4) 116 (3} [ Cyelohexanol &-Chloro-,Trans 227
5 | 1008 .. 7 41(100)69(58)43(57)74(31)55(25) _
6 | 1048 3 z 55(100)61(93)57(42)68(33)83(12} 2-Propenoic Acid,2-Propenyl Ester AL
7 1134 . Chlorocyclohexene 79(100) 81 (80)31(60)41(38)77(32)97(25) Cyclohexene, 2-.Chloro- 286
8 | J.>4 | Bromocyclohexanol B1(100)127(36)79(27)41(26) 57 (25) 99(24) 128(10) Cyclob 1,2-8romo0-,Clo- 329
9 | 1186 * % Dibromocyclohexene 81(100)51{4£2)39(32)55(30)57{27)98(8)
w0 j1as '8 Sromochlorocyclohexane 81 (100)127(33)79(32)53(21)41(17)112(12)128(8) Cycloh L 1-8 2-Chloto-,Cle- 373
11 1220 * 1 ? 41(100)80(78) 77 (68)206(65)159(46) 91 (42)93(35)161(15)
13 [uer " Biphenyl 154 (100) 153 (43)152(31)155(16) 151(11)76(10) A hyleos,1,2-Dihydro- 458
14 1897 * Alkylbenzene 158(100)112(38)91(32)143(27)159(16)168(3) Benzene, 1,3-Bis(1-Methylethenyl) 406
15 |21m 2. Pentadecylbenzene Internal Stendard
* 1679 a3 Hexaethylbenzene Internal Standard
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TABLE A-31.

SAMPLE NO. 10E

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF
PG’: M":::” h::m ”::::.‘mm Charactavistic lons in Mam Spectrum Most Ressonable Biemen Match -
No. Compound x108
1 1137 . 1 79(100)53 (90)81(83)41(52)46(41)77(32)97(28) Cyclohexene,)-{2-Propynyl) - 402
? 1509 - ? 91(100¥155 (353186 (32)65(31) 107 (15)122(8) Bentene, (Ethoxy Methyl)- 427
3 1653 P p-Toluenesul fonamtde 91(100)65(31)155(25)185(21)121(19) Benzene Sulfonamtde,N,4.Disethyl- 383
L] 1672 N ? 143(100) 103 (96)135(84)165(73)77(41)202(34)169(28) .
b} 1708 - Tetredecanoic Acid 74 (100)87(72)1463(20)199(8) Tetradecanoic Acid ,Methyl Ester 472
6 1772 - ? 74(100)87(73)43(64)1465(23)213(8)157(7) Cyclopentans undecanoic Acid, Methyl Ester| 447
7 1782 -t 7 184(100)91(86)103(85)135(69)203(54)163(43)211(8)
8 1808 . Pentadecanoic Acid 74(100187 (77)43(41)59(27) 143 (21) Dodecanofc Acid, Methyl Feter 253
9 1884 N ? 41(100)55(95)74(78)97(58)96(56)151(24)194(13)236(11) 9-Hexadecanoic Acid, Methyl Ester 486
i 19 . ? 164 (100)150(86)192(68)132(462)234(30)178(25)205(17)
13 | 2067 - Octadecenoic Actd 55(100)74(63)87(48)180(9)195(8) 181(5) 222 (4) 10-Octsdscenoic Acid, Methyl Bster 373
154 2110 - Octadeceanoic Actd 74(100)87(72)43(58)143(20)199(5)157(3) Heneicosanoic Acid, Mathyl Ester 726
15 | 2182 - Pentadecylbenzene Internsl Standard
16 | 2334 - ? 43(100)217(32)275(6)276(5) Poor Spectra
17| 2378 - ? 45(100)217(80)43(66)218(12)170(16)177(1
18 | 2513 - ? 118(100)117(B1)91(67)77(58)170(47)171(38)181(13)
- Palaitic Acid internal Standard
TABLE A-32. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 11VE
- R
Rl wrpsthd e . Charactoristic. fom in Mexs Soec
No. Time

1 0.15 Alr 44(100)

2 0.19 ~10 |Dichlorowmethane 846(100)49(95)

3 0.20 1-10 {Carbon disulfide 76(100)78(10)

4 0.26 1-10 [Chivroform B3(100)85(70) !

5 0.27 1-10 |vtieopropyl ether 45(100)43(60)87(30)59(15)

& 0.4 10-100 |Carbon tetrachloride 117¢100) 119(95) 121 (30)82(28)

H @.39 10-100 | Dichloropropane 63(100)62(68) 7R (40)41(12)

L] 1.00 -(8) L.s. 75(100)27.110(13)
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TABLE A-33. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 12VE
:fu :::;-‘::4 M‘:',,"" .d:::'x'm Chaeactoristic fons in Mats Spectrum
No, Time
' u. 15 - Alr 44(100)
2 0.JA 10-100  |Acetone 4 31{100)58(30)
) 0.18 1-10 + Fluorotrichlorumethane 101(B0Y 10 3(50) 105¢ 10)
13 0.19 -1 MNMethyl ether + 59 (100)45(95)74(5%5)461(55)76(25)78(10)
5 0.19 <1 Chlil:up'optn:
6 0.19 1-10 Pichloyoethylene 61(100)96(50)98(40) 6 3(30)
? 0.19 1-10 Dichlorosethane 49(100)84(80)
8 0.20 1-10 Larbon disulfide T6(100) 78(1S)
A ] 0.23 <1 1.)-Dimethylibutane 63(100)42(50)61(35)71(20)
10 0.2 <1 Methylethyl ketone 473(100)72(25)
11 0.26 <l J.-:e.t_l;y_lpenune 57€100) %6 (95)4 1 (8R)
12 0.25 1-10 |Chlorofora 83(100)85(60)
3 0.27 1-10 Tetrahydrofuran 42(100)41(60)71(30)72(30)
14 0.28 1-10 Dichtoroethane 62(100)64(32)49(10)9R(S)
15 0.29 <l 1.1.1-Trichloroethane 97(100)99(70)161(40)119(15)
16 0.1 1-10 |Benzene 18(100)
17 0.37 1-10 1,2-Dichioropropane 631(100)62(72)41(68) 76(40)
1) 0.37 < 3-Pentancne S7(100)86(20)
19 0.39 <1 Bromod ichloromethane 83(100)85(65)129(10,127(8)131(3)
0 0.3 <1 Trichloroethylene 95(100) 130(30) 132¢(88)97(70)
21 0.5 i-10 1,1,2-Trichloroethane (T) 97(100)813(80)99(70)61(60)85(50)63(25) (Weak)
22 0.56 1-10  |Toluene 91(100)92(60)
23 0.88 <1 |Cz'Alkyl bentene 91(100)106(30)
24 0.91 <l Cy- Alkyl benzene 91{100)106140)
75 0.98 <l |Cy Alkyl benzene 91(100)106(40)
26 1.00 -(8) 1.5. 75(100)77(33)110430)
27 1.06 <l Alkane TH(100)43(60157(55)
pL] 1.06 <1 |athane 43(100)57(%0)
29 1.17 <l Cy Alky) benzene 10511 1200 30)
N T T T s s o T T T
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TABLE A-33.

(Continued)

Tontative
tdentsfication

Characteristic lons in Mass Spectrum

Cy Alkyl Lenzene

105¢100) 1 20(40)

Cip Pranched alkane

STCI00)85(65)41(40) 142 M

Cy Alkyl benzene 105(100) 120(30)
13 nn <l Branched alkane S7(100) 56(35)
—:" l.I-'y <1 Cy Alky) benzene 105(100) 120(3%)
36 1.26 <] Bichlurobenzene

166(100)148(70)

alkane

S7{100) 56 (60)

H 1. <l Cy Alkyl beazene s ctaoy 12 3y)
_,-., H .~Jl~ ——“'”‘ ‘:;‘;‘l‘k;'l“h".w‘”w 1051 1Y ()
“t 1.0 <1 g Alkyl henzene LIDEI00) 1340.09)
I .l 1 ./-()‘" ’ - : ) Gy Alkyl benzene ’ T -;‘(;':(_;llll)‘lAifn;-i H;— T A
. _|>.I-): ) “—"«.i N |,,‘_‘,\lkv—; |..-.'.,.-...- T - II:;(‘l'm.l)-lA ll..(;") CoTT
ot o | Ve A Y i e L) 1 Vg 20)
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TABLE A-34.

IDENTIFLCATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 12E

Most Ressonsbis Bieman Match

::. Retion “';:'n"'" ——— Characteristic Yoms in Mams Spactrum ;
No. Compound A ";P’

2 880 » | Aranched hydrocarbon C ! 8 57(100)85(26)41 (21)43(20)72(13) Pentane,2,2-Disethyl - 490

b) 887 *  lalkyl Ketone 85(100)463(92) 58 (63)45 (56) 115(22)61(21) 2.Pentanone,$-Methoxy- 303
4 892 il L 43(100)45(79)85(68) 78(11) Poor MS 1,3,5-Trioxane, 2,4 6-Trimethyl- 213

s 995 M K 57(100)105 (83)85 (80) 41 (52) 120 (32)93(23)63(20)

9 | 1082 * acetophenone 105(100)77 (43)43(22)120(15) Ethanone,l-Phenyl- 460
15 | 1099 ** _ Jundecans 43(100)$7 (72) 71 (41)85(30)156(2) Undecans 776
18 | 1136 ** | benzenamethenol, -Ethyl 105 (200) 107 (65) 77 (58) 79(42) 134 (12) 136 (4) Benzene Methanol,Alphs-Ethyl- 450
1% | 1136 1-Phenyl 1-Propanone 105(100)77(41) 134 (12)51(11) 1-Propancas, I -Phenyl - 582
22 1160 ® [HC + Maphthalene 128(100)126 (32)127 (31)

23 | 1166 * . |srenched Hydrocarbon C > 13 63(100) 71(71)57(57)85(50) 126 (15) Undecane, 2,4 -Dimathyl - 631
2 | 1170 * IBrenched Hydrocarbon € > 11 57 (100) 85(82) 71 (67)131(55)133(29) Dodecane,2,5-Dimethyl - 292
26 | 1182 ® [ alkv] Benzene €I 133(100)97(51) 119(37)148(36) 55 (28) 56 (24) Benzeane,l-Ethyl-J-(l-Methyl Ethyl)- 34
22 | 1w, .. |sranched Bydrocerbon C > 11 43(100)57 (21)71(65)85(59) 97 {56) Pentadecene,3 -Methyl - A8
29 | 1200 *¢*  Ibodecane 43(100)57(62)71(36)85(35)170(2) Dodecane 810
b1 1216 ** | Branched Hydrocarbon € >12 43(100)S7(98) 71 (41)85(22)98(18)112(13)113(12)133(11) Tridecane ,4,8-Dimathyl- 460
32 1223 . Branched Bydrocarbon C > 12 41(100)119(84) Poor MS Tetrsdecane,lChloro 238
36 1240 . Tetrahydro, Methyl-Raphthalenol 131(100)118(58)146(53)105(38)91(32) GCood MS 1,2,3,4-Tetrahydro-6-Mathylnaphthalene” 451
7 1249 hd Branched Hydrocsrbon € > 12 AJ(iW)us(65)57(55)13)(21)1&7(13) Undecane,2,4-Disethyl - 309
38 1256 b BSranchad Hydrocarbon € » 12 63 (100}71(60)85(38)57 (37)

39 | 1259 . Branched Hydracarbon C.2 12 44 (100) 57 (49) 85 (42) 71 (36) 99 (18) 113 (10) 1461 (8) 160(7) Dodecane, 2-Methyl 493
40 1265 “* | Methyl naphthalene 142(100)141 (88)57 (67) 115(51)85(40) 71 (36)

&1 |0 *  [Branched Hydrocsrbon € > 12 43(100)57 (30)71(79) 84 (13)85(10) Nonane , 2 Mathyl- 361
63 | 1219 . 142(100) 161(93)115(60)1463(13)145(10) 1,4-Methanonaphthalene,1,4-Dihydto- 524
&1 | 1301 o )‘h’ldecm 43(100)57 (62)85(37) 71 (35)184(2) Undecane, 2,6 -Dimethyl - 648
s4 | 1349 Aranched Alkane € > 13 3(100)71(98)83(41)56 (37)131(19)147(9) t-Hexene ,3,4,5-Trimethyl- 292
s | 139 « | Branched Hvdrocarbon € > 11 43 (100)57 (91185 (71)71(57)105 (34) 154 (27) Tetradecene,2,5-Dimethyl - 257
56 1353 - Branched Hvdrocerbon ¢ 213 Poor MS

57 | wasa . Branched Hvdrorarhon ¢ * 3} 3(100171(61)57 (49185 (43) 99(22) 145 (1 2) ficptadecane ,2,6,10,14-Tetranethyl - 2

s8 | 1363 . Beanched n:m—::«m crn 43 (10057 (52)R5 (18) 71 (34)99(18)113(12)155(7) ) Iu_:,:d.-_r_-nfful;n_l-‘e_:_'-y'l _ 503
59 1170 » o ..v,-.,—, e ,N,———_— o /.‘—”""-;""“W”“ BNV ) ARV 9912 e, P76 6 0 RLR-HepT am thiv] - 250
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TABLE A-34. (Continued)

o "':::‘" “:”‘w"' “L"".:'.;'"'m Charsctevistic lons in Mss Spectrum -

No. 2108
60 | 1376 we + | Alkvl neohthalene. ©2 156 (100)141(67)155(33)115(30)95(12)157(11) Raphthalene,!,4-Dimethyl - 258

62 1392 L] Alkyl naphthalene, C2 156(100)141(83)83(72)88(46)101 (41)157(12)

63 1400 [ Tetredecane 43(100)57 (63)85(50) 71 (45) Tetradecene fl&
72 1463 . Brenched Hydrocarbon C > 14 43(100)71(59)37 (34)85(49)99(21)113(18)141(16) Dodecene , 2-Methyl- 447

7 1470 v Brenched Hydrocarbon C > 14 57(100)43(62)85(61)71(58)99(27) Tetradecane,2,5-Dimethyl - 433

77 1501 e Pentadecene 43(100)57 (65)85(52)71(52)99(13)170(1) Dodecsne,2,6,11-Trimethyl - 632

82 1598 v [Rexadecane 163(100)57 (77371 (62)85(52)99(15)127 (7) ) Hexadecane b1} %

84 1680 .. hellethylbenume Internal Standard

85 1698 s  Heptadecene [56 (100)43(93)71(80)85(61)41(59)

86 2181 ev Fentadecylbenzene Intermal Standard
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TABLE A-35. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 12E
ﬁ mm "::"'“' k:v:::‘::oﬂ Charecteristic lons in Man Spectrum Mort Psssonetie Blemen Match -7
No. Compound x10
4 987 . Carbitol 45(100)59(33)72(25)104(3)101(2) Fthanot,2-(2-ethoxy ethoxy)-~ 563
[:] 1167 . 2-Hydroxy Benzoic Acid 110(!92)‘71(86)152(6)111(31)65(25)63(17) Benznic Acid,2-Hydroxy-Methyl Ester 220
9 1187 . Benzthiadliszole 135(100)108(41)69¢31)82(15)63(13)136(9)91(8) 1,2,3)-Benzothiadiazole k3l
to 1377 . ? 71 (100)463(23)927(17) 173 (3)122(7) Butyric Acid, Thio-,5-Decyl Ester 27
1t t509 . Dodecanoic Acid 74(100)87 (61)43(32)55(30)59(20) 143(11)171(7)
12 1534 . 14 181 (100) 168(86)108 (60)69(38)65¢39)136(27)180(25)
19 1709 L Tetradecanois Acid 74(100)87 (61)43(35)55(29)59(18)143(13)
14 1883 L] Subst. Fatey Acid € 2 15 S$S(100) 74 (70)96 (44287 (34) 181 (15) Poor MS
15 1913 il Hexadecanoic Actd Internal Stsndard
15 1921 - Phthalate. Dfbutvl 149(100)41 (14)76 (12)104(11)103(10)150(9) 223 (2) 1,2-genzenedicarboxylic Acid,Dibutyl Beter 229
19 1982 . Subsc. Fatty Acid € 2 16 74(100)87(63)463(32)55(30)41(27)143(19)185(13)
22 01 . 9,12-Octsdecadienoic Acid 67(100)81(79)55(61)95(57)41(52)79(51)106 (I i) 9,12-0ctadecadienoic Acid, Methyl Eater 306
23 208) . Octadecenoic Acid $5(100)41(68)43(67)69(60)74(52)B3(41) 1265(1))? 10-Octadecenoic Acid, Methyl Ester 30
% 114 - d tc Actd 74100187 (67)43(53)55(37)41(30)1463(10) Heneicosanoic Acid, Methyl Ester 10
27 2121 . Phenyl subst. Acid 91 (100)105(66)77(64)115(62)119(60)252(19)199(10)
28 nn - “ 91(100) 146 (87)153(81)105(82) 101 (75)41 (61)
29 2139 - ? 146 (100191 (55)117 (54)133(51)109(33)105(30)
3 2183 e Pentadecy! Benzene Internsl Standard
i 21170 o Subst. Benzolc Acid 91 (100)105(82)79(63)461(66)241(19)302(2) 2,5<Octadecadiynoic Acid, Methyl Bster s
33 2196 . T 121(100)91(38) 105(32)243(5)2456(3) 304 (2) Good M5
3 2210 . ? 121 (100} 91 (38)105(32)279(23)55(20)
» 2248 - ? 163(100)61(63)55(52)261(11)305(3)
38 1267 . 1 121 (100191 (67) 79(58)81 (543 105(55) 107 (54)215(17) 241 (8)257(2)
39 2215 . Chloroalkylphenyl Actd 91 (100)41(99)43(98)105(85)55(68)79(57)131(54)213(14)243(13)2461(12)215(H
st | 2306 a Alkvl subst. benzoic acid 43(100) 91 (78)121(75) 105 (62) 26 3(22)215(13)304 (4)
45 2355 .. [Subt . Benzoic Acid 105 (100)91(90)121 (80143 (51)185(37)213 (311257 (11)256 (10)317 (4)
46 2373 . " 105 (100)91(99)131(70)43(60)78(57)146 (51)213¢15)303(5)
47 2388 . ? 109(100)43(91)95(88)67 (68)91(62)217(35)261(291305(t 1)
55 2487 . ? l-](l(;))—ZiT(78)129(67)1-1(6])59(60)755(Ilai
SR 2524 . ? - lZI‘J_(.I()O)S‘?('?O)IsHH’)Ili(ﬁz)lﬂl(lb)')l(51)169(“) B B r

T

e
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TABLE A-~36. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 13VE
~ e rention Amount. Tontative Charecteristic lom in Mass Sectrum
No. Time wgh Identificstion
1 0.1) AfT 44(100)
2 | o.an <1 Dichloromethane 49(100)86(60)
3 | vae < Carbon dlisulfide 76(100)
4 | vaa 10-100 |Dichloromethane 49(100)86(60)
5 0.8 ~10 |Carbon disulfide 16(100)
6 | v.2e 10-100 |chloroform R1(100)85(70)
7| o 10-100 }Catbon tetrachloride 117(100) 119(95)82(30)
8 | o.xs 1-10 {1,2-Dichloropropane £3(100)62(70) 76 (40)
9 | v 1-10  |Bromodichloromethane BI(100)B5(70)127(10)129(15)
w | oy 1-10 |{1nluene 91 (100)92(50)
" l.lr _-(-;i_ ) l.»S.- T 790100) 110(50) T ]
TABLE A-37. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 14VE
P(o;ack :((:::;::Zn N'::;lm' ld::::-n;:on Characteristic lons in Mass Spectrum
No. Time
1 0.12 Alr 46 (100)
2 0.13 1-10 Vinyl formate or Acetaldehyde 44(100)43(80)42(25)
3 0.16 1-10 Dichloromethane 49(100)84(90)
4 U.18 <1 bichlorcethylene 61(100)96(40)98,63(30)
5 0.19 <1 2,3-Dimethylbutane 64(100)43(50)62(30)71(20)
6 0.20 <l J-Methylpentane 57(100)56(95)41(90)71(5)86(4)
7 0.21 <1 N,N-Limethylformamide (T) 73(100)44(65)45(303128,130(2)
8 0.21 1-10 Chloroform 83(100)85(70)
9 0.24 <1 Methyl cyclopentane 56(100)41(60)69(40)84(6)
10 0.25 ~+10 2-Methyl-1,3-d1oxolane 73(100)43(90)45(70)58(30)87(10) Big Peak
11 0.35 <1 1,4~ nioxane 88(100)58(93)43(45)
12 0.55 <t Toluene 91(100)92(50)
13 1.00 . -(8) 1.8. 75(100)
16 | 1.3 <l |Alkane (Cglyg) $7(100)43(80) 71 (40)
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TABLE A-38.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 14E

Mott Ressongble Biemenn Metch

= [ A i - ‘

No. Compound . ";'
1 456 * Methylcyclohexane 83(100)55(98)98(50) Cyclohexane, Methyl- 599
2 861 A Toluene 92(100)91(98)65(34) Benzene, -Methyl 49
3 1148 . N,N-Dimethylacetamtde 44(100)87(55)72(20) Acetamide, N, N-Disethyl 869
L] 1334 hbid 1,1' -Biphenyl 154(100)133(63) 76 (55)152(43)51({30)63(25) 1,1’ -Biphenyl 638
s 1 Ahd Diphenyl Ether 170(100) 51 (100Y 77 (95X 156 (16141 Benzene, 1,1°-Oxyblis- 359
[ 147} . Oibenzofuran 168(100)139(50)89(20)163(18) Diberzofuran 635
1 1661 * 1,4 Methenonaphthalen-9-0ol, 1,4-Dihydro- LS7(100)128(70)129(42) 77(31)158(10) 1,4 Hethanonsphthalene-9-ol, 1,4.Dihydro-| 513
8 1808 * N,4-Dimethylbenzenesul fonemide A(100)65(32) 185(16)155(18) Benzenesul(onsatde, M, 4-Dimethyl 849
9 1920 . bibutyl Phthalace 149(100)41 (15)150(10)205())223(%) L,2 Benzenecarboxylic Actd, Butyl 2. 38?7

Methylpropyl Eeter
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TABLE A-39. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 15VE
p(:fk ﬁf:_:,::::, A':‘:;'m' ld:v:::ia::i‘on Charactsristic lons in Mass Spectrum
No. Time
I’ 0.10 Alr 44(100)
2 0. 10 10-100 Carbonyl sulfide 60(100)62(5)
3 0.13 1-10 | Dichloroethylene 61(100)96(70)
4 0.13 10-100 Dichloromethane B4(100)49(95)
S 0.14 10-100 | Carbon disulfide (lots) 76(100)44(75) 78(35)
6 0.18 10-100 Chloroform 83(100)85(90)
7 0.20 1-10 I ,2~Dichloroethane 62(100)49(32)64(30)
8 0.21 1-10 1,1,1-Trichloroethane 97(100)99(70)117,119(20)
9 0.23 1-10 | Benzene 78(100)
10 0.23 10-100 | Carbon tetrachloride 117(100)119(98)82(30)
11 0.27 10-100 1,2-Dichloropropane 63(100)62(70)76(40)
12 0.27 1-10 | 3-Pentanone 57(100)86(20)
13 0.28 10-100 | Bromodichloromethane 83(100)85(70)127,129,131
14 0.44 1-10 Toluene 91(100)
15 0.48 1-10 Dibromochloromethane 129(100)127(80) 208,210
16 0.59 1-10 J1,1,2,2-Tetrachloroethene 129(100)166(95)131(90)166(80)
17 1.00 -(8) 1.s. 75(100)
18 1.15 1-10 | Butyl ketone (T) 85(100)57(98)100,127(~8)
19 1.17 1-10 | Alkane CgH)g 57(100)71,43,85,99
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TABLE A-40. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 15E

:-C- Ib:’:u' A'::';" k:::::::,,. tore in Mese Most Ressonsble Biemenn Metch
No. Compound A “;3
1 862 Lod OXA Bicyclo [6.1.0] Heptane B3(100)41(72)42(70)54(49)69*15)97(17)98(4) 7-Oxabicyclo (4.1.0] Heptane 578
2 881 o Cyclohexenol 70(100)83(38)50(37)41(31)97(25)98(20) 2-Cyclohexen-1-ol 608
3 890 - Chlorocyc lohexens 81(100)79(61)80(35)53(27)77(22) Cyclohexens ,3-Chloto- 611
4 952 * Dimethylpentanol 57(100)85(70)41(42)58(27) Pentanal, 2,3-Dimethyl 621
b 1006 L ? 69(100)68(47)41(39)62(26)54(28) Cyclopentane, Chloro- ne
® 1033 R Chlorocyclohexanel $1(100)80(25)88(11)90({6)134(3)136(1) Cyclohexsnol, &-Chloro 520
7 1074 o ? 71(100)41(18)81(13)57(12) poor spectrum
8 1101 Ladd Dichlorocyclohexane 81(100)80(56)41(17)88(4)90(3)116(2)118(1) Cyclohexane, |,2-Dichloro-, Cie- 598
9 1ny e Bromocyc lohexanol 81(100)57(28)99(22)41(22)1I2(N 134 (I) Cyclohexanol, 2-Bromo-, Cle- 376
10 1 hid Bromomethoxycyclohexane 71(100)81(66)51(28) Cyclohexane, 1-Bromo.2-Methoxy-Cis 438
u 1124 Lad Bromochlorocyclohexane 81(100)41(10)53(N117(BIN119(D) Cyclohexane, t.Bromo-2-Chloro, Cle- 52
12 13 L4d 1-Phenylpropanone 105(100)77(65)51(25)1346(12) 1-Propsnone, 1-Phenyl 656
13 1140 * 1-Phenylpropanol 77(100)79(82)105(92)107(92)51(41)134(10)136(8) Benstene Methanol, o-Ethyl- 437
14 1215 * Dibromocyclchexane 81(100)41(19)161(6)163(6) Cyclohexape, 1,3-Dibromo- LAl
15 1386 . Hexyloxybutanol 71(100)56(81)43(77)8B9(53) 1-Butanol, 4-(Hexyloxy)- 613
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TABLE A-41.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 16VE

e lative

GC Agnount, Tontative . .
Pesk [Heteat Lon uoh Identification Characteristic ltons in Mass Spectrum
No. Time

1 .14 Al

B

2 0.19 < Dichlaroaethane 49 (10084 (5N)

] 029 <1 1,1, 1-frichlorcethane S7(100Y61(70)Q9(A0Y112,114 116

4 0. 19 1-10 Trichloroethylene 9S(100) LIO(RO)Y 1 I2(JRYG7(70VA(60)

9 0.91 1-10 Cy- Alkyl henzene 91(100) 106{45)

[ 1.00 L.s. 75(100)

’ 1.2 1-18 1Cy Akyl benzene 1053(100Y120(40)

H 1.43 1-10 G4 Alkyl benzene 119(100)

9 1.50 1-10 Cq4- Alkyl benzene 119 (100)

TABLE A-42,

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 17VE

p(.;.c. D rot i A'::',,""' u:::::rw Characteristic lons in Mass Spectrum
No. Time .

1 0.1 Atr

2 0.16 <} ITrichlorotriflunro ethane 101(100) 103(70} 151 (60} 153(40}

' 0.15 1-10 [ bichlorvethylene 96(100)h1(B0)9IB(70) 59(40)

) 0.15 1-10 | Dichloromethane 49(100)

9 v.16 1-10 | Tedchlorotrifluoroethane tSICLO0Y 101(70)15)(60) 10 3(S0)

3 0.18 1-10 |2, 3-vimethylbutane 43(100)62(52)41(AS) TL( V)

7 0.20 1-10 | 3-Methylpentane ST(100) 56 (RR)Y41 (70)

B v.2t m—_—l—»w-—-»—-»l;“.’m. ' H__l.(l(m) o -

9 l;jb 1 N_.»rl'.yl cyelopentiane S6LIMGT(60) AR (AD)RE(6)

" 0,24 a0 i a-Terentoroethane R LIOE AT S/ TS AR YU P RE N TN
RS S hiehior -u.ylln...- i 'nrmun l;;--'.)—l—u:(:;; ’

[ w0 e T '.'.T.Iui, ] oo T
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TABLE A-43.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 18VI

TABLE A-44.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 18VE

GC [wetative Amount, Tentuative .

p':: ..,...r ,“.: 108 Lo tdentitication Characteristic lons in Mass Spectrum
' [ .- Alr 440300)
? 1h ~ Al:':l‘fvne' T 43T SR I0)
' 6 1 Diethyl ether sw_|>un)14(n)asu.'.) -
4 [} 10 Pehloromet hane 49(100)RL(40)
s 2 <t Chiornfosm RITOMBS(HTY
6 25 <1 Tetrahydrofuran 4201001720323 11 (10)
7 27 < 1,1, 1-Trfchiororthane 97(100)61( 10)99(H5)
] .29 -1 Renzene 18C1NM
9 .36 <1 Trichloroethylene 13I0(100)95(B7)112(75)97(70)

10 .56 “1 Toluene 91 (100)92(#0)

i ¢ L6k “4 {.1,2,2-Tetrachinroethens ms(lt;mﬂmlnu.(aznn(m)

12 1.00 -8 1.5. 7S(100M 77( 1)

L ———

nG: :.':I.‘.if.',r “'::',"'" w::::’.:'m o istic lons in Mass Spec
No. 1ime

t{ u.as Afr 44(100)

2 0.8 1-10 Dichloroethylene 61(100)96(62)98(411)

3| 0.8 | 10-100 | oichieromethane 49(100)

4 0.2% 1-10 I-Methylpentane ¢ Chloroform 41(100)57(I2IR(BOYL3(10)

k) 0,29 1-10 1,1, 1-Trichinroethane Q7{100)99¢70)11/ t1a t21

[ 0.3 -1 Renzene 18(100)

1 a.57 1-10 Toliwne 91 {100)

‘"A_ |...U'; i |—|Uv- |—A.$. T T T -I:(’.IT;DA)-'-‘> T T
ISR PR B N iU [T
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TABLE A-45,

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION

OF SAMPLE NO. 18E

Most Remonshis Blemann Mytch

o ol et Mivismiiedl Cheractaristic lons in Mess Spectrum
2103
1 998 bl Carbitol 45(100)59(35)72(27)104(4)103(3) Ethene,1,1'-Oxybis{2-Ethoxy- 518
2 1076 e 7 66 (100)91(146)87 (13) 121(5) 152(4)
3 1083 el 7 66 (100)91(12)87(10)121(5)122(4)
4 1233 hid Dimethylhydroxymethoxy benzldehyde + 7 137(100)83(99)109(51)53(46)180(44)
s 1241 - Dichlorobenzoic acid 173(100)175(646)165(39)109(246)74(22)206(20)206(12)207(4) Benzoic acid,),é4-Dichloro,methyl seter 36
6 1462 o Indolinacarboxysldehyde,hydroxy methyl 177(100)163(36)131(32)91(29)178(12)
7 1506 - Dodecanoic scild 74(100)87(68) Dodecanoic acid, sethyl ester 318
8 1708 e Tetradecanoic scid + ? 76(100)87(71)158(83)143(19)2113(2) Tetradecanoic acid, methyl ester 229
9 1769 - ? 140(100)183(76)113(20)63(8)
10 1779 b C > 15 Patty scid 74(100)87(71)143(18)199(14)256(0.1) Tetradecanoic acid, 12-Methyl-,sathyl ester 706
11 1791 hid C > 15 Patty acid + 17 153(100)152(61)74(30)87(20)212(18)
12 1836 b ? 198(100)173(32)115(29)129(27)213(21)171(22) 76 (15)
13 1884 - C > 16 Patty actd 35(100)41(71)74(64)87(44)236(2) 9-Hexadecanoic scid, methyl ester,(x)- 48
14 1910 hd Hexadecanoic scid 71(100)B7(72)43(27)55(24)143(19)270(2) Hexadecanoic acid methyl ester 672
15 1990 . C > 16 Fatty actd 55(100)69(60) 74 (55)87(32)157(26)199(15) 13-Octadecanoic ecid, mathyl ester kF3Y
16 2085 . C > 18 Fatty escid 55(100)69(65)74(57)B7(42)199(17)222(4) 11-Octadecanoic acid, methyl ester 382
17 2111 . Octadecanoic acid 74(100)87 (80)55(28)143(26)255(3 Henelcosanoic acid,methyl eeter 607
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TABLE A-46.

IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 18E

Most Ressonsble Blemann Match

S, {momten| . il Orme et o :
No. . Compound -!QJ
1 865 bad Methylcyclopentenone 53(100)B1(B6)67(56)96(54)41(26)95(6)9.7(4) 2-Cyclopenten-l.one, 2-Methyl 700
2 1036 Al Methylpyridine ¢ ? 93(100)66(51)9% (10) Pyridine, )-Methyl 426

3 12 bl Naphthalene o+ 2 128(100) 102 (20)12L(17)127(18)63(10)129(10)

4 114) - lsoquinoline 129(100)102(568)51(40)76(25)130(10) laoquinoline 561
b3 1193 A 1,6-Naphthridine 130(100)129(26)76(28)103(26)104(23)79(19) 50(20)131(9) 1,6-Nephthyridine 683
6 1210 bad 1,2-Benzisothiatole CyHsSKS 135(100)108(20)91(13)82(13)63(12)45(11)1346(18)131(9) 1,2-Benxieothfazole 438
7 1239 il J-Methylcinnoline CoRgNz 1150100116 (46)1465(64)135(20063 (20)89(15) Cinnoline, J-Methyl 394
8 1246 - Hethylnaphthalene ¢+ 1 161(100)142(82)115(741130(70)176 (25)101(24)

9 un hdod Methylnaphthyridine 144(100)143(42)117(25)145(10) c 1,8-Naphthyridine bzl
to 1290 hdaid Methyleinnoline 115(100) 144 (31) 116 (42)89(12)63(13)50(10) Cinnoline, )-Methyl 2%
1 1300 w+  Methylisoquinoline CyoHgh 143(100)115¢76) 116(31)63(19)75(16)89(13)144(18) luoqul;llmt—l-lh(hyl 618
12 1313 bl Methylcinnnline 113(100) 154 (54)116(50)89(14)563(14)30(10) 145(8) Cinnoline, 3-Methyl 352
13 1329 * Dimethylnaphthy ridine 158(100)157(34)143(18)130(13)89(9)61(10)159(11) 1,0-Naphthyridine 476
16 1350 - Mixture 7 M 162 129(100) 147 (94)115(78)162(68)91(42)77(32)30(28)

15 1401 Ll Pyrrolol2,3,8]Pyridine Dimethyl CoH)oN2 131(100) 145 (84)132(78)1465(40)63(20)51(18)104(19)118(16) IH-Pyrrolol2,3-8] Pyridine, 2-Ethyl 355
16 1827 b Methylbenzimidazole 131(100)132(80) 104 (18)77(19)51 (16} 133(7) Pyrido|2,3,D|Pyrimidine pLrd
v 1496 - Dimethylbenzintdazole + Carbazole © 1466 (100) 165(98)167(45)77(27)104(26)131(22)51(20) 166 (14) 168(4)

18 1530 bl Dimethylbenzimidezole + 7 CgitygNy 146 (100) 145(68) 131(74)118(20)91(20)65(214)160(4) 14-Benz {mfdszole, 5,6-Dimethyl 452
(3] 1540 had Cy-Benzimidezole + 7 145(100)160(68)159(51)166(47)167(16)91(18)77(16)51(14)

20 1579 hid Phenanthroline (C)aRghN2) 180(100)153(67)179(26)152(18)126(16)63(10)181(11)

21 15% bt Benzolcimethylcinnoline Cy3HpoN2 165(100) 194 (97) 166(28)195(16)139(12)126(11)63(10) Benzolc)cinnoliine, &.-Mathyl 466
22 1903 . Mixture 7 168€100)161(30) 114 (19)140(22)113(12)63(8)169(1)) P4 -Pyridol3,6,8) indole 399
k3] 2472 - 7 117(100)131(16)41(16)116(146)20)(4)
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TABLE A-47. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 19VE
Pgl:l:‘k :: :I '.;:: ::" An::;'m, m:::;:::m Chacactarnstic lom in Mt Spectrum
) ime
1 o1 - Al A4 (1)
F BT T 10-100 | Acetane 3 IU—l—l)
} 0.2) 1-10 Chlorotorm H‘(_I-U:\)
4 [ v.2e ~1 | L.1.1-Trichlovoethane 9T(100)99(70) 61 (W) 117,119,121
) 0.5 <t Bromad fehiorone thane BI(IO0)AS(20) 127 129,00
b .80 <t bibromochlovomethane 129(1003127(B0) 131 (30) 79 81
7 1.00 -(8) 1.8, 15 100)
-3
TABLE A-48. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 20VE
ok E::Z‘::‘:n i o Charactaristic fons in Mass Spectrum
No. Time
1 0.13 - Alr 44(100)
2 0.19 10-100 vichloromethane 49(100)
3 0.23 1-10 | 3-Methylpentane 57(100)56(85)41(70)71(5)
4 0.25 10-100 Chloroform 83(100)
5 0.28 <1 Tetrahydrofuran 42(100)41(465)71,72(30)
6 | 0.29 }10-100 |Methyl cyclopentane 56(100)69(50)4 (42)84(5)
? 0.30 1-10 1,1,1-Trichloroethane 97(100)99(70)61(50)117,119 121
8 0.40 1-10 Bromodichloromethane 83(100)85(70)127,129,131
9 1.00 1-10 1.S5. 75(100)
10 1.37 10-100 |Cy-Alkyl benzene 105(100)119(80)134(20)
11 1.38 1-10 C3-Alkyl benzene 105(100)
12 1.39 1-10  }Cj3-Alkyl benzene 105(100)
13 1.65 10-]00 M126 Alkene CgHg 43(100)55(80)69(60)83,97,111
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TABLE A-49.

IDENTIFICATION OF COMPONENTS

IN VOLATILE FRACTION OF SAMPLE NO.

21VE

GC Retative | Amount, Tontative .
Peak Ret et fon ) Identification Charactersstic lons in Mass Spesctrum
No. | View

] V.12 Alr 44(100)

? 0.1 10-100 | A etone 43(100) SR J0)

ichloromethane

49¢100)

4 0.21 1-10 Methylethyl ketone 43010m7r2(20)
by 0.2} 1-10 Chioroform RI(L100)
b 0.30 1-10 Benzene 78(100)

4-Methyl~-2-pentanone

43(100)58(52)85(15)100(9)

A 0.56 ~10 Toluene U{100)

9 | 0.60 10-100 | Dibrosochloromethane 129(100) 127(75) 208(9)

10 0. 88 110 [C; ~Alky] henzene S1(100)

11 1.00 -(8) l,ST—— 715¢100) -

TABLE A-50.

IDENTIFICATION OF COMPONENTS

IN NEUTRAL FRACTION OF SAMPLE NO. 21E

:: n:::m "::ﬂm u:r::wm Cheractaristic lons in Mas Spectrum Most Remonsble Blemenn Match o
No. Compound JL‘;_’.
1 8s) . Methylpentensl 69(100)61(95)57(73)98(18) 2-Pentenal, 2-Methyl- 365
2 864 s Hexensl 83(100)54(49)55(45)57(35)60(32)70(22)97(12)98(4) 7-Oxsbicyclo{4,1,0} Heptene 616
3 884 Al Cyclohexenol 70(100)83(37)55(35)69(31)41(26)97(25)98(22) 2-Cyclohexen-1-0L 588
4 53 -~ Chlorocyclohaxene 81(100)79(66)53(24)70(38)116(10)118(4) Cyclohexene, )-Chloro- 622

3 912 - Halo-Alkene 177(100)175(62)61(54)60(36)179(44)212(7)2146(5)210(4) 178(5)

6 1015 e Chlorocyclohexanol 57(100)80*65)44(45)81(51)68(28)98(18) 134(10)136(4) Cyclohexanol, &-Chloro-, Trans- 501
7 1044 iid Dichlorocyclohexane 80(100)81(99)77(77)55(47)100(49)120(15)152(3)154(2) Cyclohexane, 1,3-Dichloro- 601
8 1086 e Bromocyc lohexanol 37(100)81(99.5)41(37)99(39)132(5)1346(5)178(1)180(1) Cyclohexanol, 2-Bromo-, Trans- 677
9 1118 b Bromochlorocyclohexane 81(100)70(36)41(30)53(28)117(20)119(6) Cyclohexane, 1-Bromo-2-Chioro, Cis- 455
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TABLE A-51.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 22VE

P(e;::k ll:::.-.‘rl\: Y:d Anmm, ld::::?;:on Characteristic lons in Mats Spectrum
No. Time
1 0.16 Alr 44(100)
2 0.19 >100 |Acetone 43(100)
3 0.20 10-100 Dichloromethane 49(100)
4 0.2} 10-100 Carbon disulfide 76(100)
5 0.24 1-10 jMethylethy!l ketone 43(100)7220)
3 0.26 1-10 {Chloroform 83(100)
7 0.30 1-10 i,1,1-Trichloroethane 97(100)99(70)61(30)112,114(13)
8 0.51 1-10 [4-Methyl-2-pentanone 43(100)58(30)R5,100
9 0.57 10-100 Toluene 91(100)
10 0.80 1-10 4-Viny] cyclohexene 54(100)78(80)66(40)91,93(20)
11 0.87 10-100 Cg Alkene Cyit) g 43(100)57(50)71(15)
12 0.87 1-10 C2-Alkyl benzene 91(100)106(45)
13 1.00 - 1.8, 75(100)
14 1.29 1-10 CjoMigs e-8-+ C4 Alkyl cyclohexene 95(100)67(60)68(38)81(32)41(26)123(21)138(15)
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IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 22E

TABLE A-52.
NG:[ mwm A’m‘“ ”::‘,::::.m Charactaristic lons in Mase Spectrum Most Ressonsbie Biemann Metch
No. Compound x “".'
1 879 Ld Toluene 91(100}92(67)65(19)63(12) Benzene, Methyl 572
2 922 Ladd Methylhexanone 43(100)59(36)71(10)B1(4) 134(1) 2-Hexanone, 5-Methyl 807
3 97 - 7 + Alkyl-Ketone C > 7 43(100)61(BL)69(32)97(34)104(25)78(21)112(1B)
4 1023 - Methylcyclohexsnone 55(100)56 (45)41(50) 112(23)83(20) Cycohexanone, &-Methyl 836
b 1042 - Methylcyclohexanol 57(100)41(38)58(41)81(40)55(34)10(20)9% (1) Cydohexanol, &4-Methyl b33
6 1050 bt C)-Alkylbenzene 43(100)77(92)105(82)51(58)120(19)
7 1061 Lad 1-Methyl.]-Phenylethanol 43(100)121(38)77(16)54(16)122(4) Benzene Methanol, a,0-Dimethyl 708
8 1123 bl Cg~Alkylcyclohexanol 71(100)43(746)81(14)98(13)123(7)1461(6) Cyclohexanol, 1-Methyl-4.(1-Methyl Ethyl)-| 453
Trans
9 135 bl Alkyl-Alcohol € > 9 59(100)113(10)123(4) 1,8-Nonanediol, 8-Methyl- 496
10 1155 had C4-Alkylcyclohexanol 71(100)43(69)72(14) Cyclohexanol, 1-Methyl-4-(1-Methyl Ethyl)-| 471
Trans -
133 1166 e Alkyl-Alcohol C > 9 53(100)41(70)57(43)81(40)83(25)124(17)196(14)109(9) Cyclohexanol, 4-(1-Methyl Ethyl)- 364
12 1 - Alkyl-Alcohol C > 9 $5(100)59(86)81(52)95(55)67(47)136(1)) Bicyclol2,2,1]Heptan-2-0l, 1,7,7,- 515
Trimethyl-
13 1299 b Alkyl-Ketone C > 11 43(100)71(82)59(56)112(10)137(4)155(2) 4 ,9-Dodecandeione 332
14 1338 - Alkyl-Alcohol C > 12 43(100)83(81)41(68)69(61)55(56)81(33)97(14) 1,8-Nonanediol 500
15 1654 b Alkylphenol € > 15 135(100)107(49)91(14)121(12)149(6) Phenol, 4-(2,2,3,),tetra methyl butyl)- 475
16 1688 bl Alkylphenol C > 15 121(100)58(76)107(50) 163(20)177(7)
17 1696 - Nonylphenol C > 15 135(100)107(26)41(16)136(10) Phenol, 3-(1,1-Dimethyl Ethyl) 445
18 1705 - Nonylphenol C > 15 107 (100)135(67)149(56)121(55)55(22)77(17)91(14)191(10) Phenol, Nonyl- 656
19 1712 bl Alkylphenol C > 16 107(100)135(96)121(69)91(18)77(19)163(20)177(15) Phenol, Dodecyl- 421
20 1728 - Alkylphenol C > 16 107(100)121(568)149(61)77(18)55(18)127(15)
21 1760 b Alkylphenot € > 16 135(100)107(446)61(28)128(14)169(12) Phenol, Nony!- 332
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TABLE A-53. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 22E
:: mmh m.' ﬁm tone in Mess Most Remonsble Blemenn Match .
No. Compound &..
1 923 . Phenol 94 (100)93(99)92(88)66 (99)63(97)50(91) (Saturated) Phenol 203
2 | 1062 " Benrolc actd 136(100)205(100) 77 (96)51(97) (Saturated)
3 | ne e Methylcyclohexene-I-carboxylic acid 80 (100)67 (9694 (98)122(75) 139(9) 154 (4) 3-Cyclohexzene + Carboxylic actd,t-methyl | 349
& | 1169 Ll Methylcyclohexens-1-carboxylic acid 94.(100)95 (99) 87 (99)80(99)67(98) 122 (82) 139(15) 154 (2) " 266
5 | 1506 . Dodecanoic actd 87(100) 76 (98)43(76) 55 (55) 163 (12) 185 (2) 214 (1)
6 | 138 - ? 38(100)41(97) 109(80) 136 (54) 168(52) 140 (38) 224 (4)
7 | 1576° wre C = 14 Branched fatty actd + Mooyl phendl 117(100)59(97)74(98)91(96)131(98)147(99)173(86)220(24)
s | 1599 . C = 14 Branched fatty acid 132 (100) 167 (98) 117 (97)91(95) 74 (54) 220(26) 205 (8)
9 | 1695 L Atylphenol + 1 136 (100) 137 (96) 133 (85) 107 (79) 220 (3)
10 | 1703 - Tatredecsnoic scid + Alkylphenol 75(100) 87 (96) 108(97)149(95) 136 (87) 121 (78) 191 (21)220(S)
n | un - Alkylphanol + 7 108(100) 149 (96) 121 (54) $5(43) 177 (26)
12 | 118 e 1 137 (100) 136 (87)43 (68) 95(33) 77 (26) 91 (23) 107 (20)220(2)
| - Ronylphenol 149(100)133(90)107 (86) 33 (39) 77 (22) 91 (16)220(1) Phenol , nonyl - 3358
Jll 1803 - Hexadecenoic acid 74 (100)69(98)35(9%)87(61)236 (1) 13-Octadecenoic actd, msthyl ester 3s8s
15 | o - Hexadecanoic scid 76 (100)89(100) 56 (98) 1463 (60) 227 (12)270(6)
16 | 19% . C > 16 Pecty scid 55(100)74(38)87 (36)163(2) 15-Octadecanoic scid, methyl ester 547
17 | 2001 . € > 16 Patty scid 74(100)87(99)43(76)55(47)1463(11)
18 | 2064 e *‘:::g;:‘{:':ﬂl‘*‘"nm"ﬂ 198(100)197(99)131(98)117(87)91 (76) 257 (22)272(14) Subst. Phenauthrenecsrboxylic actd 414
19 | 2088 - C > 17 Patty acid + laower of #18 89(100) 163 (94) 129(462)199 (20) 197 (18) 255 (12)298(10)
20 |23 " Mixture 7 146 (100)92 (99)101 (98) 133 (96) 187 (39) 284 (1) 316 (1)
n |2y L 1 92(72) 146 (65)69(65) 106 (57) 133 (66) 192 (14) 284 (1)
22 | 2158 o lecmer of 20 146 (100) 91 (64) 55 (58123 (59)284 (1)
23 |2193 e 1 55(80) 91 (66) 146 (57)105(38)131(35)241(7)239(5)
26 |2210 - ? 91(53169(46) 115(52)1131(54)155(521157 (52)195(26)270(9)
25 |2301 e Mixture 7 165(100) 1S (66)261(61)211(58) 157 (60) 171 (67)299(2) 314 (1)
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TABLE A-54.

IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 22E

::. jipvoiint ""':ﬂ"' u:::::m Charactaristic fone in Mem Spectrum -
No. Compound a 103
1 874 L Mixture 7 36 (100)44(75)112(56)58(24)126(2) Piperidine,1,2,6-trimethyl 519
2 883 Lt Cysnopyridine 104 (100) 78(76)51(36) 77 (28)103(51)

3 918 L Alkyleziridine + 1 70(100)126(99)61(97)56(82)140(2)

4 957 s Methylpyridine 93(100)66 (99)65(60)63(18) 52 (18) 41 (16) Pyridine,)-asthyl 189
5 1006 - ? 43(100)91(50)55(40) 71(35) 97 (20) 126(6)

6 1009 . T 86(100)42(44)58(34) L11(18)126(D)

7 1199 e Alkylamine + ? CgHjoN 72(100)464(56)128(10)

] 1204 - Mixture ? 44(100)72(67)151(37)107(20)

9 1216 o Mixtare ? 85(100)70(30)98(23) 126 (22) 154 (10)182(4)

10 1303 - ? 72(100)64 (34)115(25)132(16) 118(17)175(3)

1 1337 . 1 43(100)74(72) 76 (49)85(43)98(33) 100(32)173(10)

12 1353 . Alkylamine 132(100) 115(52)133(37) 174 (31)77(20)91(19) 188(3) 2.Heptansaine, N-(Phenylmethylene)- 423
n 1374 L N,N-Subet. Pormamide 100(100) 58(36) 72 (38)44 (30) 143 (16) 200(3) Formamide, N-Butyl-N-(1-Methyl Ethyl)- | 526
1% 139 - i 7'1?700)nz(w)u:(sa)n(se)lu(u-)us(loJ)lab(z)

15 1641 - r 43(100)57(72)69(66)112(56) 164 (22) 153(16)209(2)

16 1461 . Hopteaine, N-(Phenylaethylena) £32(100)105(63)86 (50)77(28)146(26)188(31) 2-Heptamenmine, N-(Phenylmsthylens) 438

1 1506 e N M -Subst. Formemide 100{100)58(52)72(37) 163(25)446(26)214()) Formamide, N-Butyl H-(1-Mathyl Ethyl)- 520
18 1546 L ? 92(98)112(76)69(51)76(43)98(37) 1464(27)167(10)

19 1811 . Alkylasine 44(100)
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TABLE A-55.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 23VI

GC 1 petention | Amount, Tentative
';:)“ Index s Identification Characteristic lons in Mass Spectrum
1 .15 -- Alr 44 (100)
2 .16 .1-1 Butadiene 54(100)33(80)35(48)
3 .18 10-10p Dichloromethane 49(100)84,86(100) Sat'd
4 .24 10-100 Chloroform 87(100)85(82)83(58)118(18) Sat'd
5 .29 .16 Benzene 78(100)
6 .35 1-10 Bromodfchloromethane 83(100)85(65)129(12)
7 .53 .1-1 Toluene 91(100) 92 (55)
8 .54 .1-1 C,H.CL 76 (100)78(35)
9 .57 Jd-1 Dibromochloromethane 129(100)127(80)131(20)
10 .97 L1-1 Ethyl benzene 91(100)106(40)
11 1.00 -(8) 1.S.
12 1.28 -1 C, Alkyl benzenes 105(100) 120(35)
13 1.50 L1-1 C, Alkyl benzene 119(100)134(25)
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TABLE A-56. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 23VE

P(:fk R::::\::zn A":,‘:;lm‘ Id:::‘i:i.f:li:i.on Characteristic lons in Mass Spectrum
No. Time

1 0.13 Alr 44(100)

2 0.le >100 Acetone 43(100)

3 0.17 1-10 Dichloroethylene 61(100)96(40)

4 0.18 10-100 |Dichloromethane 49(100)

5 Q.24 1-10 Chloroform 83(100)

6 0.24 1-10 Isopropyl ether 45(100)413(43)87(20)

7 0.27 1-10 1,2-Pichloroethane 62(100)64(30)49(30)98,100

8 0.28 10-100 1,1,1-Trichloroethane 97(100)99(70)61.(50)117,119,121

9 0.30 10-100 Benzene 78(100)

10 0.45 1-10  JCgH), — probably 2,4 ,4-Trimethyl-i- 57(100)61(50)55(30)97,112

pentene or discbutylene
11 0.50 1-10 [CgHyg -~ probably 2,3,4-Trieethyl-2- 55(100)97(80)41(38)69(10)112(30)
pentene

12 0.55 «| Toluene 91(100)

13 0.86 <1 JCy Alkyl cyclohexane CoH,g $5(100)97(35)41(35)69(30)126(10)
14 0.88 1-10 |Cy- Alkyl benzene 91(100)106(30)

15 0.91 <l |CgH g C3 Alkyl cyclohexane 55(100)41(50)69(40)70(28)91,56,43(18)126(7)

16 0.93 <l |C3°Alkyl cyclohexane 55(100)41(34)83(125)69(13)126(8) V

17 0.94 <1 |C3-Alkyl cyclohexane 55(100)83(50)84(30)41(22)69(20)126(6)

18 0.96 <l |C3-Alkyl cyclohexane (T) 41(100)69(80)55(69)70(47)1046(43)56(38)57(34)111(20)126(12)
19 0.98 <l |C3-Alkyl cyclohexane (T) 69(100)55(80)41(68) L11(50)56(38)70(27)43(22)126(10)
20 1.00 <1 L.s. 75(100)
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TABLE A-57.

6~V

IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 23E
e Rmiion ﬂzr. el tic lons n Mem Most Passoneble Blemenn Metch .
Ne. Compound X 163
1 1164 had Alkylformemide 12(100)114(47)100(46) 58+38)142(18)156(6) Formamide, N-Butyl-N(1-Methyl Zthyl) 305
2 1192 e Alkylamsine 72(100)106(346)86(28)44(24)55(22)1462(19)156(4) Butylamine, N-Methyl-w-Propyl b1 %)
1l e - Alkylformantide 72(100)59(76)100(48) 128(46) 114 (35)162(18) 156 (10) 170($) Pormanide N-Butyl-N-(1- Hethvl Echyl) 290
4 1228 haad Alkylformamide 72(100)86 (94)57(75)55(70)124(41)142(31)156(51)128(16)170(12)
5 1252 il N,N-Alkyl-Alkyleamide 100(100) 114 (89)156(76)55(70)57(62)86(58)142(52)128(20)170(12)
6 3n - N,N-Alkyl-Altkylamide 142 (100)86(B2)70(68) 55(58)57(52) 100(60) 156 (66) 170(14)
1 1316 - N,N-Alkyl-Alkylamide 100(100)44 (91)128(80)1146(74)55(73) 70(50) 156 (34)170(12)
8 1327 e N,N-Alkyl-Alkylamide 114(100)100(¢95)86(76)72(45)142(34)128(30)156(23)170(10)
9 1 - N,N-Alkyl-Alkylamide 128(100)100(96)57(48)70(47)170(?)184(3)
to 1342 had N N-Alkyl-Alkylamide 142(100)50(50)86(33)114(28)100(24)156(13)170(7)

TABLE A-58. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 24VE
:& t:gig::n i o Characteristic tons in Mass Spectrum

1 0.16 Alr 44(100)

2 0.21 1-10 Dichloroethylene 61(100)96(80)98(50)

3 0.21 <10 Dichloromethane 49(100)

4 0.27 <10 Chloroform 83(100)

5 0.31 1-10 1,1,i-Trichloroethane 97(100)99(70)61(45)117,119,121

6 1.00 -(8) 1.s. 75(100)
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TABLE A-59.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 25VE

35 feizstie ] amom. e rrsemini o s &
No. Time
] 0.1 Atr 44(100)
2 0.14 1-10 Butene or Methyl (C Hg) propane 41(100)56(55)
3 0.7 10-100 Acetone 43(100)
[ .7 1-30 JCyH|g + Unknown 41(100)59(80)40(40)35(25)63(15)70(12) 78(5)
S 0.18 i-10 Ethanethtol 62(100)467(RB5)45(52)4A(38)61(30)63,64(4)
6 0.18 1-10 Dichloromnthane 49(100)
? 0.21 -10 S-contsining Unknuwa 110(100)95(95)93(90)108(50)112(20)
8 0.2 10-100 |Methylethyl sullide 61(100)76(35)48(52)
9 0.27 1-10 1,2-Dichloroethane 62(100)56(40)64(35)69(20)98,100(3)
10 0.28 <1 1,1,1-Trichloroethane 97(100)61(70)99(60)117,119,122
11 0.31 1-10 2-Pentanone 43(100)86(15)71(4)
12 0.38 1-10 |Diethyl sulfide 75(100}47(90)90(70)61,62(60)
18 ) 0.41 1-10 |Methyl n-proxyl! eulfide 61(100)90(50)
14 a.48 10-100 Dimethyl Disul(ide 94(100)45(72)19(65)
13 0.57 1-10 }-Methyl-2-thispentane 75(100)41(80) 104(60)56(45)
16 0.62 1-10 Thiacyclopentane £0(100)88(60)41(38)
17 0.65 1-10 JUoknown Mixture 1642(100)45(95) 127(65)94(57)140,157(47)61(37)
18 0.75 1-10 M 108 S-unknown B0(100)108(38B)45(50)66(40)
19 0.79 1-10 2-Methy! tetrahydrothicpene 87(100)102(40)
20 0.87 I-10 3-Methyl thiacyclopentane 60(100)102(90)41(68)45(67)74(60)87(50)
21 0.91 1-10 [Methyl thiacyclohexane 101(100)67(70)87(65)61(65)116{(40)
22 0.94 1-10 |imethy! thiscyclopentane 101(100)59(52)67(40) 116(45)
23 0.95 1-10 |Dimethy] thiacyclopentane 101(100)59(50)116(50)
24 0.97 10-100 2,)-Dithishexane 80(100)122(45)
25 0.99 1-10  |Unknown 156(100)128(95)154 ,126(50)
26 0.99 <1 #Hethylthiacyclohexane 101(100)116(60) CGHIIS HMil6
27 1.00 -(8) 1.8, 75(100)
8 1.0 < Cﬁ"lls 101(100) 126(50) 61 (50) 59(40)
Y2l 1.02 <1 C My S 101 (100) L1 6(50) 59(SD)4 1 (4R) ~’1
)] 1.06 m-lmr— ; MoSy (Y, 6-Dichiahexane) 66(100)122(90)94(60)
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TABLE A-59. (Continued)

v&c- n.ilf.:llq “::',,"" u:.:::::m Cheractaristic lons in Mem Spectrum

No. T ime-

3 1.08 1-10 [Methylthiacyclohexane 101(100) 116(70)67(50)87(40) oMy ,S

12 1.08 1-10 ] vukoown 41(100)463(90)BOTT9)45(60)67(28)66(25)64(20) 74 (10)116(6)130(3)
7] [ ]] 1-10 [ Unknown 87(100)116(30)130(5)

iy 1.16 1-10 | unknown 128(100)43(78)41(65)126(50)170(30)130(21)124,125(20)12,168(18)
3 Iy 1-16 | uoknown 115010081 (60) 101, 130(50) 59,6061 (33 15(24)

36 2 10-100 {5-containing Unknown 94 100)66 (60146 1(55) 116(46)41(29)59(15)

37 1.2 1-16 | Unknowa 101(100)59(33)67(30) 130( 10)

38 1.23 1~m— Fu:k»ovn 101(100)130( 30) 59 (3067 (28)

¥ 1.30 10~100 | s-containing Unknown 94(100) 136 (70)4 H(65)66(45)41(42)

40 1.32 Uo-wo Dimethy! dichlahexane 43(100) 108(30)41(28) 150(10)

“l 1.4]-—« :0 Inn:l_hvyvl-.d—;(’hllhclnne 41(100)108¢( )0)-1:1(75)150(11) ) T

42 L4l t-10 | S-containing Unkmwn 94100141 (40)5T¢ 1516630 150(15)

43 1.62 1-10 | 3-Methyl-I-()-thiaethylbenzene) + M 168 118(100)91(90)45(72)123(60) 153(50) 168(10)

Unknown
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TABLE A-60. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 25E
(¢ " . )
- Pttion ":,":,,"" ——— Charactaristic lons in Mam Spectrum Mort Resscnetile Blemenn Metch -
oo 5103

1 852 o S-containing 7 80(100) 10B(81)45(57)64(48)110(7)

? 868 - Ethylbenzene 91 (100) 106 (38)105(21)77(21)51(23) Benzene, 1,2-Dimethyl 549
b 830 - 2,3-Dithishexane 80(100)43(51)65(38)122(37)64(26)

3 884 - Xylene 91(100)106(36)51(22)77(18)65(12)63(11) Benzene, Ethyl 407
s 903 - 3,4-Dithtshaxane 66 (100)122(69)94(52)79(11)

6 932 L Methyldithishexane {CsHyz52) 94 (100)43{80) 66 (65) 136 {40)39(27)

7 1033 e ? Poor Spectrs

8 1042 L 7 67(100)55(69)

9 1047 v C > U1 - Alkene 55(100)83(78)98(15) 2-Pentene, &,4-Dimethyl 586
10 tss L Naphthslene + ? 85(100)128(83)119(64)91(66)59(64)68(60) 100 (49)

1 1235 L Cg-Alkylbenzene 133(100)43(70) 79(64) 77 (56) 105 (66) 51(32) 91 (25) Benzene (1-Methyl Butyl) 32)
12 1249 - 1H-Inden-1-one, Dihydro 104(100)132(78)78(62)51(38)77(39) 76(20)133(9) IH-lnden-1-one, 2,)-Dihydro 672
1 1263 . 3(2W) -Benzofuranone, Methyl 91(100)119(83) 148(79)63(64)77(29) 3(2H) -Benzofuranone, 7-Methyl 555
14 1282 L C5-Alkybenzene 133(100)105(62) 77 (44) 148 (38) 91(25)103(21) 119(20) Benzene, 1-Echyl-3-(1-Methyl Ethyl) 547
13 1307 Lo 3(2H) Benzofurenone, Methyl 119(2100)1468(86)91(70)89(61)63(56) 77 (411133 (41) 3(2H) - Benzofuranone, 7-Methyl 476
16 1324 L Cy-Alkenylbenzene 1181003 LL7(94)91(40)63(40) 77 (3T) 46 (32)

17 1347 -~ Ethanone, 1-[4-(1-Methylethyl) Phenyl}- 147 (100)91(73)63(46)119(43) 162 (48) 78(37)105(12) 3 Ethanone, 1-{4-(1-Methylethyl) Phenyl]- 528
18 1361 - IH-Indene, 1-Ethyl-2,)-Dihydro 117(100) 146 (70)118(52)115(40)91 (34)63(33)51(28)89(23)103(16) 1H-Indene, 1-Ethyl-2,3-Dihydro 467
19 1385 - Alwy)-Alcohol € > 11 ©9(100) 84 (B6)70(56155(46)97 (h)91 (4}

20 1600 - Hexedecane ¢ 7 57(100)70(72)69(68) 111(53)95(25)85(17)77(13)

2 1682 L] € > 16 Alkene $7(100)71(57)85(34)99(8)115(6)97(6)169(6) Tridecane, 2-Mathyl 586
22 1700 Lad Heptadecane + 1 57 (100)71(82)85(34)91 (23)128(21)168(30¥165(27)

23 1723 L C3-1,1" -81phenyl 153(£00) 152 (75)154 (73) 182 (92) 181 (211 151 (25)76(39)63(38)

2% 1762 Lad Cz-1,1'-Biphenyt 153(100)152(62)154(65) 151 (28) 182 (75)183(18) 11,1' -81phenyl| -4-Carboraldehyde 403
25 1800 - Octadecane 57(100)63(89)71(67)85(44199(12)165(6) Heptadecane, 2-Methyl 539
26 1907 Ld Nonadecane $7(100)43(94)71(62)85(38)99(10) Pentacosane 644




86~V

TABLE A-61. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 26VE
GC Relative .
= F o ——
i -- .- Alr 44(100)
2 | 0.18 $>>>100 [Dichioromethane 49(100)
3§ 0.9 2100 e Hych (1) 86(100)51(85)48(40)47(35)8B(15)B3(10)
4 MO0 Je gl (T) 67{100)51(95) B0 (TN 6B(55)BR(2RIBI(20)
2] 0.3 1-10 | Benzene 7A(100)
6 | 0.48 >100 | Probably CyHy,. e.g.. Tetramethyl 5%(100)83(70)41(55)42(40)98(30)
cyelopropane
1] 0.49 >100 [Dimcthyl dimulfide (2,)-d1thiabutane) 94(100)45(70) 79(¢60)41,55(35)
8 | 0.5 2100 [Co Ketone + CgHy; 43(100)49(25)58(15)84(15)57(12)85,86(8)41,100(5)
9 | 0.5 10-100 |CgH)yq. e.g., Trimethy) cyclopentane 70(100)55(90)41 (38)97 ,112(4) N
16 | 0.5 »100 | Toluene T 91(100)
11 0.60 10-100 |2,3-vimethylhexane 43(100)70(45)71(I041(25)
12 ] 0.60 10-100  |Alkane $7(100)43(98)71(12)99¢(9) 116(2)
13 | 0.62 10-100 |Alkane 43(100)57(60)41(40)55(22) 70(10)97(9)71,9(5)
14 | 0.64 10-100 [CgH ¢ Methyl cycloheptane 55(100)97(60) 112(20)
15 | 0.64 10-100 |CyH g, e.g., Dimethylhexsne 63(100)57(50)41,85(25)
s | 0.67 10-100  |Hydrocarbon 55(100Y83(60)56(60)62,41(58)
17§ 0.08 $0-100  }Alkenes  W112 S5(100)61(58) 61 55)BI(6T)70(40) L 2{35)69(30)37,112(317)
18 | o.10 10-100 {Alkene Ml12 S5(100)97(65)41(48) 56(13)42(12)69(27)112(20)70(18)
19 | o2 10-100  |Hydrocarbon 43(100)41(40)5T(30)85(22)95.56(2M462(19) 11(15)97(5)114(3)
| oors >100  jAlkane 43(100)41(39)57(28)85(22) 71 (15)114(2)
0 0.85 2100 |Hydrocarbon 5S(100)83(90)41(72)43,82(42)56(22)462(20)67,69,112(18)
22 0.88 *100  [Hydrocarbon 43(100)41(45)57(40)42,69,71(25)111(122)56,55(20)85(10) Se §13,1-128
23 0.90 *100 |Hydrocarbon + C2 alkyl benzene 52(100)43(55)41(50)91(49)55(40)56(28)71(18)Y7001%)
] e.9 >100 1€ Alkyl benzene 91(100)106(25)
Fa) .93 >100  |C). Alky] benzene 91(100)106 (10}
P R Y »m;)w €y Alkyl benzenc 91(100)106( 18)
27 100 >100  |Hydrocarbon 4A100) & 1(I5)ST(22)71(16) 55, 85(15)70(12)
28 (] '|(|(-‘~hﬂ-v.dvm arbun 4l’(—l(;!)‘:l(7())61,&‘;(5\)'-5»('-1)/-|,'»S(AR)III(?I)A(‘(IR)I?‘»(R)_ B
] Ivjl-l'. I:I_ll_ ALY b nee T 'l-l_(-;lK:IA 0
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' TABLE A-61. (Continued)
GC fkelative | amount, Tentative
Pesk Retentjond woht Identification Characteristic lons in Mass Spectrum
No. Time
30 1.05 >100 Hydrocarbon 57(100)61(20)83(10)75(5)110(2)
3t 1.06 >100 Hydrocarbon 55(100)97(50)41(465)69(26)56(23)126(5)
32 1.12 5100 |cg- Alkane 43(100)57(65)41(40)42,56,85(18)40,71,55(10)99(2)128(1)
33 1.14 >100 C3-Alkyl benzene 105(100)120(20)
34 1.22 >100 C3-Alkyl benzene 91(100)120(20)
35 1.25 >100 Cy Alkyl benzene 105(100)120(20)
36 1.28 >100 |C3-Alkyl benzene 120(100)105(80)
3 t.30 >100 C3- Alkyl benzene 105(100)
38 1.35 >100 Unknown 120(100)119(30)
39 1.37 10-100 Cy- Alkyl benzene 105(100)77,79(15)134(1)
40 1.40 >100 C3-Alkyl benzene 105(100)120(30)
41 1.41 >100 C4- Alky]l benzene 119(100)91(30)134(15)
42 1.42 >100 CqHjg. €.8.. Methyl styrene 117(100)1128(¢50)115(30)
43 1.44 10-100 Substituted cyclohexane S5(100)83(78)43(75)71(62)82(55)
44 1.47 >100 C4-Alkyl benzene 105(100)119(45) 134(20)
45 1.50 >100 Unknown 105(100)77(15)
46 1.56 >100 |Unknown hydrocarbon 55(100)97(62)41(24)96(12)111(5)
47 1.57 >100 C4 + C5-Alkyl benzene 119(100)105(80)91(40)1346(20)133(13)148(8)
48 1.60 >100  JAlkane 43(100)57(90) 71 (35)85(20)
49 1.63 >100 CioMy2 (ethyl styrene) 117(100)115,132(2))
50 1.65 10-100 Cy-Ajkyl benzene 105(100) 148(2)
51 1.67 10-100 Cy-Alkyl benzene 119(100)91,113,148(13)
92 1.69 10-100 |Naphthalene 128(100)
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TABLE A-62.

TDLNTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 26E

Moet Ressonsbie Biemann Match

GC " .

ol a-'::;on M:amt .d:"'::";":'m Characteristic lons in Mans Soectrum 1
No. ~ Compound x 163
1 arn Ladd Butylacetate LJ(IOO)SI_QO)M(IS)7]([6)&[([4) Acetic Acid, Butyl Ester 685
2 8813 e Ethylbenzene 91¢1001105(25)77(13)65(12)51(12) Benzene, Ethyl 520
3 888 i Xylene 91(100)106(317)77(15)51(14)65(11) Benzene, Fthyl 613
4 900 -t Xylene 91(100) 106 (37)105(15) 77(14)51(13)65(12) Benzene, 1,4-Dimethyl 470
5 904 - 2-Butoxyethanol 57(100)45(48)41(43)B7(18)25(9) Ethanol, 2-Butoxy 802
6 938 - C3-Alkylbenzene 91(100)65(21)120(18)51(15)27(10) Benzene, propyl- 40)
7 946 Lad Cy-Alkylbenzene 105(100)120(26)77(21)91 (TBI51(13)65(11) Benzene, 1-Ethyl-2-Methyl 638
8 955 Ld Cy-Alkylbenzene 105(100)120¢40)77(17)91(13)51(10)65(8) Benzene, 1-Ethyl-2-Methyl 393
9 965 had Cy-Alkylbenzene 105(100)120(25)77(20) 79(18)91 (18) 51 (15) Benzene, 1-Bthyl-2-Methyl 617
10 981 e Cy-Alkylbenzene 105¢100)120(35)17(18)91(13)51(11)65(8) Benzene, l-Ethyl-2.-Methyl 678
11 1003 bt Decane 57(100)43(99.5)41(70)71(38)85(30) Hexane 3,3-Dimethyl 575
12 1006 bl C3-Alkylbenzene 105(100)120(35)77(15)91*12)51(10)63(7) Benzene, 1-Ethyl-2-Methyl 63)
13 1016 - Methylstyrene 117(100)118(60Y115(34)91(25)63(18)51(12) Benzene, 1. Ethenyl-3-Methyl 550
1% 1021 - Ethylhexano! 57(100)41(55)55(38)70(21)83(18)117(12) 1-Hexanol, 2-Ethyl- 610
15 1033 bt C4 -Alkylbenzene 105(100)119(92)91(38) 134(37)77(26)51(15) Benzene, 1,2-Diethyl 695
1% 1061 bt C4-Alkylbdenzene 105 (100)1346(24)77(19)91(15)51(10) 1191 D) Bentene (l-Methylpropyl) 637
17 1045 ki Cy4-Alkylbenzene 105(100)119(64)91(50) 134(32)77(25)51(15)65(12) Benzene, 1,2-Diethyl 743
18 1051 - C4-Alkylbenzene 119(100) 134 (26)91(20) 72 (18)5L (1) Benzene, 2-Ethyl-1,4-Dimethyl 623
19 1055 el C4-Alkylbenzene 105(100)134 (18)727{19)91(12)51(11) Bentene (1l-Methylpropyl)- s1t
20 1062 baad C4-Alkylhenzene 119(100)91(30)134(29) 77(17)51(10)65(9) Benzene, 2-Ethyl-1,4-Disethyl 636
21 1068 e C4-Alkylbenzene 119(100)91{26)134(24) 77113)41{12) 57 (113105 (11) Benzene, 2-Ethyl-1,4-Dimethyl 606
22 1087 e Cs-Alkylbenzene 119(100)91(34)1346(24)105(21) 77(18) 51(12)65(11)145(4) Benzene, (1,1-Dimethylpropyl) 470
23 1104 hkid HC + Cg-Alkylbentene 57(100)43(95)71(44)85(21)119(25)134(12)148(1) Renzene, 1,2,3,5-Tetremethyl 542
4 s Al Cy-Alkylbenzene 119(100) 134(38)91(22) F2(12)65(7) Renzene, £,2,4,5-Tetramethyl 671
25 1127 el Ethylstyrene + HC 117(100)132(33)91(23) 77(13)63(11)148(3) Renzene, !-Ethenyl-4-Ethyl 502
26 13 bl Cg-Alkylbenzene 117(100)119(55)91(34)115(35) 132(30) 148(11) Benzvne (!-Ethylpropyl) 447
27 tls e Cﬁ-All;;.;v:;;e-n(- L190100)134(346)91(25) 77 (16)SL (1Y) Henx‘«::«“{‘l .-2-.—)._‘)‘-—l:trl~!hyl) 666
28 1157 At Naphthalene 1ZB(100) 73 (INSTA HEIANI02AD I (I3 1468(2) Naphthalene 258
29 1184 e Cq-Alkvibenzene - 133100) TAR(25) N2 1051 1) 77 (1514 D) Remnenny I.AEthyl-Z.h,S_-—'-r:im;!;;wl- 980
0 19 . . :-:Alhnu‘ 2s T - |-| te n.;.:}:n;}TJ.T..-.\TJ-:mm-.u “(an h;x. .-._ . . A|-‘| l.lv-vl_- |»(VI.H--I hvl, llyvl.\ ’ _::‘:-
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TABLE A-62. (Continued)

Most Ressonsble Biemann Match

GC " "
~ k‘:-:'m A-:;m" J:::':‘m Charactevistic lors in Mass Spactrum 55
No. Compound . |63
n 1103 had Dodecane S7(100)43(B94L1(65) T1(54)85(28)98(5)99(S) Dodecane 163
12 1264 Lad Methylnaphthalene 162 (100)141(88) 1 15(60)43(23)63(20)141(10) Naphthalene, 2-Methyl 72
33 1333 hid C 2 1) Alkene 71 (100)43(92)41(43)36(35)55(33)83€26)173(I) 1 -Hexene, 3,4,5-Trimethyl 156
3 1333 A d Alryl-Atcohol € > 12 TH{100)43(93)56(76)BI(55)156(13)173(h) 1-Butancl, &-(Hexyloxy)- 502
35 1515 - Trichloro - 1T 247(100)245(78)203(30)202(40)249(48)251(10)
k1) 194) had Trichioro - 7 118(100)47(69)63(67)264(41)262(I2)267(20)279(35)277(26)281(17)
3 1968 Lol T - 19 Alkane 52(100)43(95)71{64L)85(41)127(%) Tetracontane 66)
38 1999 Ll Trichloro - 7 79(100)118(60)63(46)245(20)293(15)297(10)299(12)
39 2101 e Heneicosane 57(100)463(89)71(65)85(461)99(12)113(7)155(2) Pentacosane 766
40 2202 b Docosane S57(100)43(88)71(67)85(64)99(14)113(8)Y127(6)141(4) Pentacosane an
1) 2306 - Tricoeane 57(100)43(85)71(68)85(446)99(14)113(9)127(6) Tetr-l:mtlne 70
42 2291 - Butylbenzyl.-Phthalate 169¢100)91(90)65(27)104(20)123(12)206(11) 1,2-Benzenedicarboxylic Acid, Butyl 2- 349
Methylpropyl Ester
43 2505 hiad Tetracosane 57(100)43(82)71(69)85(47)99{18)11I(11)155(4) Tetrscontane 3
4h 2509 bad Pentacossne 57(100)43(B2)71(68)85(45)99(15)113(10)127(6)141(5)183(1) Pentscosane 728
&5 2551 ot C > 25 Atkane 57(100)43(82)71(A7)85(44)113(10)1R3(1) Docossne, ll-Decyl- 756
u6 2603 bad Hexacosane 57(100)4)(78)71(68)85(46)99(16)113(10)183(2) Docosane, 11-Decyl- 07
o7 2696 b Heptacossne $7(100)43(BOY71(67)BS5(44)99(16)113(10)127(7) Tetracontsne 663
4«8 2803 bad Octacosane 57(100)43(B4)71(64)99(14)113(9)155(2) Tetrscontane ),5,24-Trimethyl 687
49 2905 - Honscosene ST(100343(81IT71(61)B5(40)99(153113(10)127(6) Tetracontane 3,5,24-Triwethyl STt
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TABLE A-63.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION

OF SAMPLE NO. 26E

"(.;'C.l me" m'. l;'::::‘::m tone i Mess Most Ramoneble Biemenn Metch -
No. Compound x ,o‘,
1 893 Lid 2.Butoxy ethanol 57(100)45(83)41(68)87(26)75(12)100(2) Ethanol,2-Butoxy 750
2 906 b Wexanolc actd 74(100)41(99)59(61)87(56)55(39)99(26)101 (11) Butsnoic acid, methyl ester 523
) 1004 Lad Heptanoic scid 74(100)43(44)87(30)59(18)101(10)113(9) Heptanoic acid, methyl ester 452
4 1027 et C 2 8 Fatty acid $7(100)87(99)102 (99)59(43)69(25)115(20)130(16) Hexanolc scid, 2-ethyl, methyl ester 627
5 1061 L Benzoic actd 105¢100) 77 (66)136(25)51(26)119(18) Benzoic scid, wmethyl ester 517
6 110} hid Octanotic acid 74(100)43(53)87(40)55(28)57(23)59(22)127(5) Octanolc acid, methyl ester 636
7 1146 bl Methylbenzoic acid 91(100)119(96)118(69)65 (40)90(28)150(28) Banzoic actd, 2-methyl, sethyl ester 603
8 120) L Nonanoic actd 24(100)87(59)43(46)55(28)59(19)1461(6) 143(5) Nonanoic acid, sethyl ester 691
9 1274 - Decanofc scid 74(100)87 (48)43(26)55(18)59(12)143(8)155(4)157(1) Decanoic scid, methyl ester 758
10 1340 b Trimethylbenzoic acid 166 (100)147(27)119(79)91(70) 132(60) 77 (48)103(42)178(33) Benzoic ncld’,I,k,}-Trl-thyl wethyl ester{ 526
n 1358 bl Trimethylbenzoic acid 147(100)91(47)119¢42)77(24)178(26) Bentoic acid,2,4,5-Trimethyl, wethyl ested 722
12 9N - 1 103(100)43(67)71(43)74(40)61(26)163(2)
n 1505 » Dodecanoic acid 74(100)87(56)143(8)171(3)214(1) Dodecanoic actd, methyl ester 716
14 1317 e Trichloro + ? 247(100)265(80)269(47)251(10)
15 1672 L 1£ ide N4 91(100)65(28)155(12)185(7)121(6) 1fonamide,N & hyl olé
16 1706 L Tetradecanoic acid 74(100)87(55)1463(8)199(2) Tetradecanoic acid, methyl ester ans
1 1911 - Hexadecsnoic actd 87(100)74(99)43(90)55(61)143(17)270(2) Hexadecanoic scid, methyl ester 549
18 1980 Lol C > 14 Fatty scid 74 (100)87(62)143(12)199(2)241(2) Cyclopentanetridecanoic scid, sethyl esteq 646
19 2007 * € > 15 Fatty acid 74(100)87(60)143(8)199(2) Henelcosanotc scid, wethyl ester 649
20 | 2049 e €3> 17 ratey actd 67(100)81(73)41(58)55(47)93(32)109(25) 9-:;::‘-‘(’52:‘_’3“"““ ecid, methyl 491
21 2013 Laad Octadecadienoic acid 67(100)81(75)55(69)41(66)95(45)109(18)197(4) 12,15-0Octsdecadienoic acid, methyl eeter 688
22 2085 hbid Octadecanoic acid 55(100)69(86)74(79)87(47)143(2)264(3) 10-Octadecenctic acid, methyl ester 743
23 2113 bbd Octadecanotc acid 87(100)76(99)463(74)55(49)143(17)199(4)298¢1) Heptadecanoic actd,15-methyl, methyl esteq 605
246 2120 bid Octadecadienotc acid 67(100)81(70)95(50)299(3) 12,15-Octadecadienoic ecid, msthyl ester 4
25 2163 bl Octadecadienoic sctd 67(100)B1(64)41(467)55(44)95(38)109(15)294(0.5) 12,15-Octadecadienoic acid, methyl ester 617
26 2249 b C > 18 Fatty actd 67(100)81(73)41(8B)S5(88) 9,12,19-0ctadecatriencic scid, methyl estdr 482
k1) 2298 -~ € > 18 Fatty acid 55(100)87(70)74(45) Octsdecsnoic acid, 12-hydroxy, methyl estqr 476
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TABLE A-64. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 27VE
oak. hetant on i o Charactaristic lons in Mass Spectrum

No. Time

1 0.10 -- Afr 44(100)

2 0.14 >100 |Acetone 43(100)58(70)

3 0.21 >>>100 Isopropyl alcohol 45(100)43(20)59(2)

4 1.00 -(8) 1.8. 15(100)
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TABLE A-65. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 28VE
— Li‘:i::::; Acmoun. Wit Choractarintic fons in Mess Spectrum
No. Time
t By Alr AL {LOQ)
2 .15 10-100 Butene tacetaldehyde (T) 44(1n0)43(58)41(48)56(32)42(22)
) .17 >+100 Acetone 43(100)
4 RUBR LY Bichioromethane 49(100)
s .20 >100 Taobutyraldehyde 43(100)41(60)72(40)
6 .21 1-10 2-Methylpropenal (methactdein) 41(100)70(70)42(30)41(25)
3} .23 10-100 Methyl ethyl Katone 43(100)72018)
A .25 1-10 Chloroform + CI Hydrocarbon 41(100)43(96)57(95)83(90)85(60)
9 .30 1-10 1,1,1-Trichloroethane 97(100)61(70)99(60)117,119,121
10 LW 1-10 Tetramethylcyclopropane (T) 55(100)83(60)41 (40)98(20)
1 49 I-10 n-Heptane 43(100)57(28)85(10)100(5)
12 .56 >180 Toluene 91(100)92(60)
13 .62 10-100 Ethyl msethyl-1,3—dioxolane 87(100)59(90)41(50)72(20)110(5)
14 .89 >100 Unknnwn 106 (100)65(60) 51 (50)
15 66 >100 Cz Ketone 43(100)71(20)87(5)114(5)
16 .84 1-10 Unknown 87(100)59(80)41(60)56,43(38)129(2) L
17 .87 >100 Cy Alkyl benzene 91(100)106(30)
13 a7 100 Cyclooctatetrsene 104 (100) 78(60) 51 (32)
19 .98 >100 C2 Alkyl benzene 21 (100)106(50)
20 1.05 h-10 Unknown 4I(100) 71 (75)41(52)56{40189(12)101(2)
21 1.05 h-10 C3 Alkyl benzene 105(100)120(20)
22 1.12 -10 Cj Alkyl benzene 91(100)120(20)
21 .1 PO-IO(’ C3 Alkyl benzene 105(100)120(20)
2% 1.15 10-100 Cy Atkyl benzene 105(100)120(22)
2% .7 .0-100 T4 Alkyl benzene 105(100)120(15)
iﬁ 1.18 &0—!00 ‘ﬁ‘(:.,um Methyl styrene 118(100)117(95)101(60) 78(50)
I 1.20 - 100 kaown 59(LIA9(I5) 1T5(0)41(60)45(46)43(L2) 11 (20)172())
7R V.22 0-100 3 Alkyl henzene 105¢100)120(IR)
o s oo Hydracarhon S7(10M)56(71)461(65) 72(40) et e
(1] 1.2 n::y;l £ MRyl henzenes __—- 105N IID{ V)
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TABLE A-65.

(Continued)

GC | Retatlvel Amount, Yontative
Pask [Rerent ton ugh Identsfication Characteristic lons in Mats Spectrum
No. Tine

] 1.30 R _110 GoHyg-oR M.-n:l styrens ||I(lﬂf_1_)~llﬁ_(_l-i)lIS(m)M(m)vL(‘n)

3?2 1.33 10-100 lZ‘- Aﬂl_-l:mz\f-nr l(}l(_lf)n)ll"(”)l]b(?‘))

13 b3 -0 CA' Alkyl benzene 105(100)134(12)

34 1.35 _IO—IOO ll" Alkyl henzene 10S(10M) 1 19(50)91(40) 134 (2R)

IS 1.3% I()-lOOJ'&'_Alk—yl_h—vnzcna H(100)91(I0)1 16 (18)

16 1y t-10 (Z;' Alkyl benzene 105(100)134 (%)

17 1.9 10-100 [ € Atkyl benzene 119(100)9) (28)134(20)

8 1.9 10-100 Cl[ Alkyl benzene NN

39 1.4 10-100 C" Alkyl benzene 119(100)91(30)134(20)

4“0 1.4) 1-10 Ck' Alkyl benzene + slkane 1194100)134(20)

41 1.44 i-10 C‘—O—(;;—A—llzy‘l—'t;tn:ene 119(IN0)105(A7)9) (40)134(12)168(3)

42 i.46 1-10 CI‘- Alkyl benzene 119(100)134(20)

43 1.47 16-100 CA Alky! benzene 119(100) 134 (28)91(22)

44 1.49 1-10 Cz'—S'YVC“e 117(100)115(30)132(25)

&5 1.50 1-t0 CS' Atkyl benzene 11910091 (29)148(12)

LT3 1.51 1-10 Cz- AMlkyl strene + CS- Akyl benzene 1170000)115(27)132,133(20)14R(5)

47 1.52 1-10 Ci Alkyl benzene 119(100)91(30)148(9)

48 1.52 1-10 Cg Alkyl benzene 119(100) 134 (30)

49 1.52 1-30 Inknovn 105(100) 106(82)104(75)91(60)132,148(12)
50 1.56 i-10 Naphthalene 128(100)

S 1.61 1-10 C,; Alkyl benzene 133(100)105(30)91(29)148(20)

52 1.66 1-10 Alkene 43(100)57(95) 71(45)85(20)

53 1.92 »100 Atphenyl 156 (100)153(40) 77(IR)

5S4 1.97 »100 Niphenyl ether SLOI00)77(95)120(90)161(70)162(65)115(40)
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TABLE A-66. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 28E
:: mm ~::‘:"' u:".:::rm Cheractaristic lons n Mess Spectrum Most Asssonebls Biemenn Match
No. Compound . 163
1 853 bl Dimethyl-)-Pentanone 563(100)71(90)61(42)70(20) 114 (14)87 (5) 3-Pentanone, 2,4-Dimethyl 33
2 866 e Ethylbenzene 9} (100) 106 (25)51(13)65 (11)27(8) Benzene, Ethyi- 769
3 878 e O-Xylene 91(100) 106 (68)SL(I1)65(26)77(26) Benzene, 1,4-Dimethyl 534
4 890 Riad P-Xylene 91(100)106(88)77(38)105(38)51(16) Benzene, 1,4-Dimethyl 429
5 903 hid 2-Butoxyethanol 57(100)65(50)41(44)61(25)87(18)75(10)
6 928 b Propanotc Acid, 2-Methylpropyl Ester 71(100)43(81)40(57)57(51)89(23)91(8)106()) Propanoic Acid, 2-Methylpropyl Eeter 581
7 %2 bt Cy-Alkylbenzene + 7 56 (100)41(60)105(57)69(51)57(43)115(33)120(12)
8 9646 hiaid Mixture ? 56 (100)69(94)115(86)71(24)73(12)157(4)
9 974 bt C3-Alkylbenzene 105(100)120(33)77(20)91 (15)51(15)121(2) Benzene, 1,2,4-Trimsthyl.- 664
10 1002 hid Decane
n 1099 - Undecane
12 1355 bl 1,1’ -Biphenyl 1546 (100)153(41)152(31)76(25)51(17)63(13) 1,1'-Biphenyl 580
13 1389 Al Diphenyl Ether SI(100)37(97)161(569)170(50) Benzene, 1,1'-Oxybis- 461
TABLE A-67. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 28E
:: Ih;-n.hhn N:;'mt, H:M-n-:m y ore i Mews & Most Remonshis Blemenn Metoh o
No. Compound " !9_,‘
1 907 - € > 6 Farey actd 74(100)43(58)59 (34)87(31)99(16)L01(8) Pentencic ecid,l.eethyl, wethyl aster 360
2 987 A Carbitol 45(100)59(42)72(23)43(22)89(2)103(2)104(1.7) Ethane, 1,1’ -Oxybis{2-ethoxy- 393
3 999 el Phenol 94 (100)66 (71)40(21)95(7) Phenol 357
4 1063 b Benzoic acid 105(100)77(47)51 (61)136(28) 106 (8) Benzoic acid, sethyl ester 603
s 1103 - Octanoic acid 74 (100)41(41)55(32) 87 (60)127(7) Octenoic acid, sethyl ester 470
6 136) b Diphenyl ether 170(100) 141 {(89)51(8)77(667115(36)169(25) Benzene,l,1' -Oxybie- 397
7 1506 e Dodecanoic acid 74 (100)41(54)67(56)55(38)115(8)170(7)183(1) Cyclopentaneundecsnoic acid, msthyl ester | 489
8 2070 - Octadecedienotc acid 67(100)461(90) 55(80)81(69)95(40) 109(16)197(4) 9,11-0ctadecadiencic acid, methyl ester 609
9 2080, bl Octadecenoic acid 41(100)55(99.5)69(50) 74(46)87 (26)180(2) 10-Undecanoic acid, methyl ester 516
10 2165 htd C > 18 Fatty ecid 74(100)87(70)43(50)41(38)55(34) 143 (16)199(4) Henefcosenoic acid, methyl ester 839
1n 2298 b 654lkyl,ocuhydro.phemnthrene 43(100) 141(65)55(61)59(59) 239(R0)299(10) 114(4) l-’Phenlnlhrcnc carboxyliz Acid, thyl-7- 445
carboxylic actd (1-Methyl ethyl)-Methyl Zster
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TABLE A-68.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 29VE

Nl i At ——. Characteristic lons in Mass Spectrum
No. Time
| ! 0.1) - Alr 44.(100) e
2 0.18 1-10 Daethyl aulftde (B) 62(100)47(82)45(68)46(35)61(30)74(10)108,110(2)
) | oas 1-10 Dichlioromethane 49(100)
4 0.20 1 _1,1-Dichlnroethane + 45(100)63(80)43(30)65(28)98(4)100(3)
Combined] 1-10 Ethyl leoprophyl ether (T}
s | 0.23 i-10 Hexene (T) 56(100)41(80)55(70)
6 | 0.24 1-10 Chloroform 83(100)
7 | e 10-100 { Dichloroethane 62(100)64(75)49(72) ‘
8 | 0.29 Nichloroethane 49(100)64(100)62(85)63(45)98,100
9 0.3 1-10 Benzene - 78(100)
10 | 0.48 <1 Dimethyl disulfide 94(100)46(70) 79(60)46(38)
11 0.5) <l 1,1,2-Trichloroethane (8) 97(100)83(92)61 (70)99(60)85(60)132,134(5)136(3)
_l_l 0.55 1-10 Toluene 91(100)92(50)
13 | 0.62 1-10 1,1-Dibromoethane 107(100)109(90)
1% 0.69 10-100 | Octene 43(100)55(78) 20(40)83(20)112(4)
15 jo.n <l Octane 43(100)41 (40)S6CWIRS(25)71(15) Sm 114
16 § 0.7 1 2-Octene M 112 $5(100)41(70) 70(38)112(30)
Vo] e.e «1 S-contalning Unknown FO(100)108(95)45(45)64 (40}
18 0.17 <1 Sﬂilﬁ (octene or trimethyl cyclopentene) 55€100)41 (80(S56(60) 70(45)112(30)
19 | 098 1-10 Dimethyl hexene (T) $5(100)41(28)69(22381(20)126(12)97(10)
20 1.00 -8 1s 75(100)
21 1.05 1-10 Ethyl-1-methyl ethyl disulfide C.H, .S, 66(100)122(B0)94(55)
22 1.06 <1 Nonone M128 43(100)57(85)85(30)
23 1.26 <t C, M, eg Methyl nonene $5(100)56(63)69(58)431(50)41(45)58(30) 70(20)83(18)140(3)
24 1.25 <1 Unknown 41(100)43(58)69(50)
25 1.27 1-10 Clollzo eg 5-Mzthyl-4~honene 55(100)69(70)56(50)“(‘0)31(10)709_9)l£0(8)
26 .29 10-100 | I-Decene ss(lomss(ez)u(ss)U(m)m(as);(ssnr(sa)al(n))
21 1.0 1-10 CloMtao €8 Pimethyl octene 43(100)55(B5)41 (A4)69(72)56(62) T0(4SIT1(42) 71 2)111(5)140(5)
2% [P ]] 1-10 Decane 43(100)57(82)41(32) 1 (27)85(12)56(12}
7% 1.32 1-10 Hydrocarhen S'»(loo)l.l,L](ﬁﬁ)ﬁh(ﬁn)sv(“l70('>ﬂ)ﬂl(lI)“I.I_ll(’ll‘i;l‘ho(‘ﬁ)—— ~
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TABLE A-68. (Continued)

pff?ln::::: o A'::,""'" u:“"‘"‘:z:'m Charscteristic lons in Mass Spectrum

No. Time

30 | .33 | 1-10 | hydrocarbon 55(100)43(95)56(85)41(62)69(60) 70(40)42(30)83,97(10)140(5)
i | st 1-10 | Undecane 43(100)57(90) 71 (43) 85 (20)

2 | 158 | -0 | e kerone (1) 71 (100)43(65)99(20)55(10)

3 | 1.0 I-10 naphthalenc 128(100)
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TABLE A-69.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 29E

Mot Ressonable Blernann Match

W

1

. L N TR PR T R

:i “'u::-m ~:‘:|m u::::'m Charactavistic fors in Mass Spactrum o
No. Compound . '63
1 856 . Toluene 21(100)92(58)65(18)51¢11) Renzens, Methyl 583
2 875 L Octanol) 55(100)41(95)63(80)70(58)83+20)112(5) L-Octanol 680
3 912 e Methyloctene 56(100)43(62)41(61)69(30)84(5)91(3) 1-Octene, 2-Methyl 572
4 989 e Decene 41(100)55(95)70(70)83(23)97(13) 111(6)140(2) L-Decene 867
) 1002 e Propylheptanol 43(100)41(82)57(78)55(71)70(36)85(15)97(6)140(8) 142 (1) 1-Heptanol, 2-Propyl 520
6 1014 - Decene 55(100)41(94)56(78)60(56)97(11)140(12) 1-Decene 807
7 1154 L Dimethyldecene 56(100)41(53)69(40)128(1 1) 111(3)168(2) 1-Octene, 7-Methyl 114
(] 163 e Dimethyldecene 56 (100)55(92)41(89)69(40)83(11)111(9)168(2) J-Heptene, 2,6-Dimethyl 696
9 1202 wee Dodecene 55(100)41(95) 70(80)A3 (48)57(28) 168(0.5) 1-Dodecene 807
10 1215 - Dodecene $5(100)41(70)69(65)83(37)153(20)168(14)170(2) 1-Dodecene 530
1 1239 - Methoxy-Cy-Benzene 135(100)91(98) 121(42) 150(33)77(30) uenze;. 2-Methoxy-1,3,5-Trimethyl S14
12 1297 - C4-N,N-Subst.-Antline 134 (100) 57(44)63(39)71(28) 119(28)149(31)
13 102 - Teomer of 12 139(100)149(30)120(27)91(20) 77(14)
16 1354 Ll 1,1° -Biphenyl 154 (100)153(462)152(30) 76 (24) 56 (22) 155 (14) t,1’-Bighenyl 439
s 1376 Laid Diphenyl Ether ¢+ ? 170(100) 51(95)77(88) 141(91)142(B1)169(28) 17t (13) Benzene, 1,1’ -Oxybts- 568
16 1ias R T 15 Mixed Spectrs
14 1395 R Tetradecane $7T(100)43(76)71(58)85(30)97(11)111(4)196(1)198(0.3) Tetradecsne 497
18 1605 ] Tetradecene 55(100)51(79)69(56)83(36)97 (231 111 () 196(1) 1-Tetradecene 810
19 18164 ) C > 14 Alkane 43(100)57(94) T1(70)55(55)85(34)168(1.9)1167(1.8)
20 1467 - C > 14 Alkane 57(100)43(90)71(76)41 (58)85(35)99(8) 139(6) 168(8) Pentedecane 735
21 1502 Lad Pentadecane Same as Above
22 1540 -~ C > 15 Alkene 55(100)60(81)41(69)83(41)97(20)111(21)224 (1) 6-Tridecene, 7-Methyl- 182
23 1560 e € > 15 Alkene 56(100)69(49)41(42)83 (25} 111(15)224(0.4) 6-Tridecene, 7-Methyl- e
2 1566 - C > 15 Alkene $6(100)61(34)57(36)69(12)70(32)83(12)97(8)154(1) 1-Pentadecene 691
25 1591 oo Hexadecene 70(100)55(84)41(65)83(40)97(25)111(11)125(4) 1-Hexadecene 828
26 1606 Ladd Hexadecane $7(100)463(75)71(63)55(58)41(55)85(30) Heneicosane 1
27 1615 - Hexadorene SS(100)41(78)69(59)83(446)97 (IDVIL(171125(5)224 (1) l.H;l.nde—c;:n—r 822
28 1666 L Hexadecens S3C100)41(94)61(B1)57(59)69(69)81($5)97(IS) 111 (16)168(1) 192
29 1702 *e Hpetadecane 57_(-l.4’.lml-)(v0\61(M))ll(79)551‘!%)8‘-1]5)]8_—7‘(.1.'n Henelcosane _2_7‘




0L-V

TABLE A-69. (Continued)

M‘ m“ Biw mann Mstch

~ Rtemtion ":':,,""' e . Cheracteristic fons in Mass Spactrum -
No. Compound x 103
3 1757 bt € » 17 Alkene 56 (100)461(51)69(51)83(29)97(18)111(201126(7)139(3)154(2) 6-Tridecene, 7-Methyl 757
bH 1764 b C .+ 17 Alkene 56 (100)41(47)70(36)69(34)A3(15)97(10)111(6) 1-Octene, 3,7-Dimethyl- 749
k) 1789 Lt € - 17 Alkene 70(100)55(66)41(56)83(28)97(19)111(9)125(4) 1-Dodecene, 2-fthyl 515
% 1802 L Octadecene 55100157 (85)41(82)463(78)60(70)83(71)97(55)111(23) 1-Octadecene 775
35 1816 L C 2 18 Alkane S7(100)41(80)55(62)71(62)41(60)85(35)97(22) L11(11)

36 1876 hdd C > 18 Alkane 57(100)55(95)41(B5)43(84)71(60)83(38)97(36)180(2)

» 1955 - Heptadecanol 55(100)41(86)43(84)69(72)82(63)97(42)111(20)125(8)196(0.3) 1-Heptadecanol a20
8 1966 - € > 19 Alkane 57(100)43(87)41(52)71(69)85(41)99(10)113(6)127(4)

39 1987 b C > 19 Alkene

40 1993 - Etcosene 56 (100)55(67)57(66)61(55)69(56)83(34)97(23)111(18)126(9)

41 2003 " C > 20 Alkene 56(100)57(57)55(56)41(50)70(41)83(17)97 (11)111(8)

42 215% bl C > 20 Alkene 55(100)57(89)4)(83)61(79)69(71)83(75)97(62)111(27)125(12) 1-Nonsdecene 174
43 2196 - C > 21 Alksne 57(100)463(88)55(72)41(63)71(62)85(35)97(28)111(13)

44 2292 Lt C > 22 Alkene 55(100)57(74)43(846)69(73)83(646)97(86)111(21)

45 2357 - C > 23 Alkene 56 (100)S7(74)55(72)69(58)83(37)97(28)111(19) 3

46 2398 - € 2 23 Alkene $5(100)41(79)43(90)57(88)

47 2553 Lo bocosanol 53100743 {89)41(78)69({72)83(89)97(50)111(22)125(10) 1-Docasanol 673
48 2750 - C > 27 Alkene 56(100)57(78)55(73)69(59)83(37)97(30)111(20)126(7)139(7)

49 2949 bl C > 29 Alkene 56 (100)57(85)55(79)69(65)81(40)97(39)111(23)195(1.5)
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TABLE A-70. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 29E
s wmm M:::“ ;:m Charscteristic tons in Mase Spectrum Most Ressoneble Biemann Metch -
. Compound .&.‘-
t 910 21 C > 6 Fatty scid 74(100)63(83)59(47)87(46)99(22) 101(11) Pentenotc acid,l-methyl, methyl ester 548
? tos2 (44 C - 7 Fatty acld 74 (100)43(41)41(40)59(21) 101(21)127(5) Hexanolc acid,5-methyl, sethyl egter 47
3 1068 . Benzoic acid 105(100)77(90)51(76)136(27) Bentoic acid, methyl ester 375
4 1095 b Methylphenot 107 (100) 108(90) 77 (58) 79(50) 51 (34)63(17) Phenol, 2 Methyl 538
s 1144 Lad Benzeneacetic acid 91(100)65(24)150(19)63(11) Benzene acetic acid, methyl ester 384
[ ] 1232 hoid Methoxy C,-Alkylbenzene 135(100)91(69)121(42)150(32)51(24)65(20) »a2) Benzene ,2-Methoxy-1,3,5-Trimethyl b1%)
7 1250 b C 2 10 Fetty acld 74{100)41 (44)43(38) 101 (33)59(246)155(3) |Hexanotc scid,5-mathyl, aathyl ester b32
8 1364 - Diphenyl ether 51(100)77(61)1461(66)170(65)65(32)115(I2) 142 (44)171(8) Benzene,l,1' -Oxybis 55
9 1662 Ll € » 11 Fatry acid 103(10043(98) 71 (57) 19¢46)55(D1)61(26)127 (D) Tetradecancic actd,I-Hydroxy, methyl ester | 409
to 1496 L4 € > Il Fatty actd 74(100)87(57)41(48)55(346)115(19)170(20)141(14)183(2) Nonanoic acid, methyl ester 490
t 1885 had € > 16 Fatty actd 55(100)41(95)69(52)76(50) 87 (31)152(7)194 (&) 11-Octadecencic acid, methyl ester 500
¥4 1911 had Hexanoic acid 74(100)87(61)43(53)55(38)1463(12) Henelcossnolc acid, methyl ester 697
[3) 2080 Lad Octadecenoic acid 41(100)55(98)69(50)74(47)87(28)180(2) 10-Undecenoic scid, methyl ester 656
14 2086 Lo d Octadecenoic scid 55(100)69(53)74 (44)87(26)98(16)264(1) 10-Undecenaic acid, methy] ester 590
ts 2111 bl C > 18 Fatty scid 74(100)463(64)87(62)55(42)143(10)199(2)185(2) Heneicoesnolc acid, methyl ester 823
TABLE A-71. 1IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 29E
s m.‘-:” k:;m ur':::;:.m otk tore i Mems Most Ressonsble Bismenn Metch -
No. Compound 2103
1 1123 b Dimsthylaniline 106(100)121(40)77(13)79(8) Pyridine, J-Ethyl-5-Methyl 496
2 1198 - Quinoline 129(100)102(22)128(20)130(10)75(10)63(6) Quinoline . %7
3 1218 . H-Ethyl -0-Toluidine or Cy-Alkylaniline 120{100)135(36)121{11)91(10) 77 ($)10616)
4 1293 - Diethyleniline 134(100)149(38)119(20)91(10)77(7)65(3)
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TABLE

A-72. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 30VE
ook oot o ‘";:,","" — Chersctaristic loms in Mass Spectrum
No Time
L_n» 0.10 e AMr s (100)
| 2 | o.10 [ 1-10 Butene 41(100) 56(70)
3 0.10 1-10 Acetane + 43(100)58(50)101(30)103(18)101(2)
i-10 1}_!1'_h_lorolluormlelhnne i
4 0.1 i-10 Dichloroethylene 61(100)96(67)98(50)
5 0.12 1-10 Dichloromethane 49(100)
6 0.1 1-10 Hﬂ_bvl cyclopentone 56(100)41(62)69(40)84(4)
7 0.22 1-10 ).l:_l-‘l’ylr,hloroelh-nc 97(100)61(66)99(65)63(22)117,119(12)
8 0.133 1-10 Trichloroethylene 95(100)130(80)132(70)
9 0.70 1-10 Trsranhloloelllcnf 129(100) 131 (95)166(95)
10 0.98 1-10 Ci Alkyl benzene 91(100)106(S0)
11 1.00 )~ LS. 75(100)
12 1.18 1-10 Cﬁkyl benzene £05(10n0)120(30)
1 1.19 t-10 CLAlkyl benzene 105(100)120(30)
14 1.21 1-10 Cjillyl benzene 105(100)120(23)
15 LR t-10 Ci Allyl—llenzene 105(100)120(25)
16 1.32 1-10 Methy) styrene 117¢(100)118(50)115(36)91(20)
17 .37 1-10 C“- Alkyl benzene (diethyl) ClD“J.A 105(100)119(85)91(10)134(25)
18 1.38 1-10 Cé Alkyl benzene 105(100)57(4M 119(25)1346(195)
9 .19 1-10 Culkyl benzene (ethyldimethyl) 119(100)31(30)134(20)
20 1.40 1-10 CLAIllyI benzene (methyl propyl) 105(100)134(12)
2) 1.44 1-10 C‘- Alkyl benzene (ethyl dimethyl) 105¢100)91(28)134(20)
22 1.47 1-10 C4~ Atky] henzene (ethyl dimethyl) 119(100)91 (10)105(22) 134 (15)
23 1.50 1-10 C; Alkyl benzene (tetramethyl) 119(110)91(25)134(20)
24 1.51 -10 C‘— Alkyl benzene 19(100Y91 {(22)134 (20)
25 1.55 1-to Ethyl styrene CIOHIZ 12000)115(30)
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TABLE A-73. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 30E
Rt Rrstion ~:;','" . Cheracteristic lons in Mazs Spectrum Most Remoreble Blemann Match -
No. Compound x '_0_’.
1 863 L Tolusne 91(100)92(58)65(16)5L(10) fentene, Methyl- 563
2 869 e+ | Ethylbenzene 91(100)106(23) S1(16)65(16)17(12) Benzene, Pthyl 742
3 833 e | 0-Oxylene 91(100)106 (36177 (16)91(15)65(10) Benzene, 1,2-Dimethyl 698
4 897 Ll P-Xylene 91(100) 106(34) 77 (16)51(17)65(11)63(10) Benzene, 1,4-Dimethyl 533
S 908 [ad 2-Butoxyethanol $7(100)465(53)41(52)87(18) Ethanol, 2-Butoxy 884
[ 934 «+  1Cy-Alkylbenzene 91(100)65(18)120(15)5t(15) Benzene, Propyl 6463
7 %2 1 Cy-Alkylbenzene 105(100)120(27)77(20)91(17)79(16)51(13) Benzene, 1-Ethyl-2-Methyl 101
] 948 e lcy-Alkylbenzene 105(100) 120(37)91(18)77(23)51(146163(10)65(10) Renzene, 1,3,5-Trimethyl 678
9 957 **  [cy-Alkylbenzene 105(100)120(38) 77(26)79(19)51(14)65(12)63(11) Benzene, 1-Ethyl-2-Methyl 660
10 976 wst  |cy-Alkylbenzene 105 (100)120(34)77(18) 91 (16151 (14)79(13)65(9)63(8) Benzene, 1,2,4-Trimethyl 659
11 1002 s+ 1Cy-Alkylbenzene 105{100) 1200333 77 (19)91 (15) 51 {146) 7924165 (9H63(9) Bentene, 1,2,5h-Trimethyl 654
12 to11 **  |Methylotyrene 117(100)118(57)91(32)63(26)51(22) Benzene, |-Ethenyl-4-Methyl 468
13 1017 ¢ |Cy-Alkenylbenzene 115¢100)116(90)63(32)89(22) 117 (16) Bentene, 1,2-Propadtenyl 415
% 1029 - 1 $7(100)59(26)115¢14) Propane, 1-(1,1-Dimethyl Ethoxy)-2-Methyl | 603
15 1039 s+ lc,-Alkylbenzene 119(100)134(29) 91(40) 105(21) 77 (22)51(16)65(12)63(10) Bensene, 2-Ethyl-1,4-Dimethyl 523
16 1057 *t  |c,-Alkylbenzene 119(100)91(33) 134 (25) 77(20)51(15)65(11)63(10) Benzene, 2-Ethyl-1,4-Dimethyl 552
1?7 1064 «  ic,-Alkylbenzene 119(100)9(33)134(27)107(22)77(17) 51(13)65(12)63(10) Benzene, 1-Methyl-2-(l-Methyl Ethyl) 611
8 1082 **  |ci-Alkylbenzene 119(100) 134 (38) 91 (30) 77 (17)91(12)65(11)63(8) Benzene, 1,2,4,5-Tetramethyl 522
19 1099 *  [c4-Alkylbenzene 119(100) 134 (36)91 (1) 77(17)91(246)65(11)63(8) Benzene, (1-Ethyl, Propyl) b2 4
20 1122 bl Ethylstyrene 117(100)91(46) 132(29)51(26)63(18)65(17) Bentene, |-Ethenyl-4-EZthyl 414
21 1128 *¢  |Ethyletyrene 117(100) 115(40) 132(31)91(23)63(18)65(14) 77 (14) Benzene, 1-Ethenyl-4-Ethyl 541
22 1133 **  |c4-Alkylbenzene 119(100) 134 (34)91(30)51(18)63(18)65¢18) Senzene, 1,2,4,5-Tetramsthyl 464
23 115t hid Naphthalene 128(100) 102 (16)51(18)63(14)129(10) Naphthatlene 418
2% 1164 - Cq~Alkylbenzene 133(100) 148(246)77(20)119(17)105(18)51(15)91 (15)65(10) Benzene, |-Ethyl.3-(l-Methylethyl) s
25 1261 *+  |Mechylnephthalene 142(100) 141(89) 115(60)63(20)51(12) Naphthelene, 2-Methyl 383
26 1276 *¢  (Methylnaphthalene 142(100) 1461 (94) 115(65)63(22)51(13) Nephthalene, 2-Methyl 413
27 1457 hid 4 57(100)71(25)167(31)165(27)137(1)) 3.6-Octadecadiynoic Acid, Methyl Ester 325
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TABLE A-74.

IDENTIFICATION OF COMPONENTS IN BASIC FRACTION

OF SAMPLE NO. 30E

:ﬁ m«- ~::'-n lb':::::.m Charscteristic fone in Mass Spactrum Mot Remsonebie Biemenn Metch o
No. Compound 103
t 97 * Dimethyl Aniline 106 (100) 121 (60)120(20)77(24)79(18) Pyridine, J-Ethyl-4-Methyl 629
2 1063 hid ? 100(100)42(14)56(15)70(14)101(6)145(5) Ures, Triethyl Nitroso- 348
TABLE A-75. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 31VI
":ﬁ' l':: \I:-:‘ll:" ,\r;::‘llln" w:"?":;:‘:i‘:?o" Characteristic lons in Mass Spectrom
No. Time:
1 a2 -- Alr 34(100)
2 .16 ‘I—IO " Aretone T 43(160) 58(10) -
l_ 16 1 Diethyl cther 2(!.f30)luﬂ(06)1’.(ﬁi)
4 17 1-10 Richiorom:thane . i’)(lno)ﬂh(%gl{f._(__\i)
—_5-— .17 10-20 Chloroprupene ’cl(lflfl}1')(f)8}7l_;(49.f:.)_’15'ln(l2)
6 .23 <1 Chloroform RI(100)B5(H D)
7/ .23 <1 Diisopropyl ether or Dpropoxy ethane J-F(I(Yl‘l)lul(141)3]!_1“)')‘)(]0)6‘)(-‘:)
8 B .25 <l Tetrahydiofuran + 7 -{11.(1_(1’?22151".)_5-:(_\_1_).]0( 33)72(38)71(31)20(19)
9 --.;—7-6 <1 I, 1, 1-trichiloroethane 97(100)92(6TIHLCAII1L9(17)
10 .29 <1 Renzene 78(100)
1t .J_S_— <1 —;)Ir_‘l:l;:prnp:me 6)(!00)}:,{(]))_4_](46!1)‘\')(SO)()S(10)77(27)76(26)
12 .36 «l Tl‘—(.c:f;loroclhyll-uc 95(100)1310(90)137(87)97(62)
13 .68 <1 —l.l,7.7.~'lr-tr.|rhlmorc(hr‘nc 1INIOM ILAGI129(78)16H(67)
14 I.OO. ) -{8) 1.S. . 75(100)77(3))




TABLE

SL-V

A-76.

LDENTLF1CATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 31VE

ke frtzasve | o T Courmctonnte toms 1 M Smctrum
Nn. T
] [T -- Alv 44(100)
? (L8 _l‘- l’ll'”'_;u(‘n-llt‘ - LELLONY 56 (A0)
s | 017 [10-100 |arecone 431001 (29
4 0.2 10-100 Methvlethy! ketone SICIN 12 (20)
“ ] o0 110 |11, 1-Tr1chloraethane 710019910161 (65) 117,119,121
e [ oon 1510 [Methyl tsapropyl ketone 43(100)R6(1 )41 T1( )
7 | on 1410 |Rensene 1R100)
s | 0.3 1-10 [cjHy4. e.g.. 2.)-Dimethyl-1-pentene 41(100)69(95) 55(45)70(35)A3(20)9R(10)
0 [ o 1-10 | Unknewn hydrocarbon ALLI00)61(R2Y67 (55)53(60) 19¢ 51 9h (48)
1w | 0.0 1410 |Methyl taobotyl kecone 43(100)58( 30)57,41(20)85(12)100(5)
IS His. €. Methyl hexadlene AL(100) 790%0)96 (4R) 54TV 41 (40)
12 | 0.%9 =10 Jcyn,, A1(100) 79(52)96(45) 51,41 (40)
1 | 0.6z 1410 [cghyq. e.g., Dimethyl hexene 69(100)41 (BB)S"(40) 70¢35) 117( W)
14 | 0.06 110 |Unkaoun STI00Y46T (3114 (RS TI(H)
tn | o.10 1-16  [1,1,2,2-Tetrachinroethane + unknown 41(100) %7 (IR)RS(30)41(2R)72(22) 179(3) 1 31(2) 166(2)
16 | 0.72 |10-100 | Ketone, e.g.. 2,4-Dimechyl-d-pentane |43(100171¢10)41(12)55(10)70{9184(8)
77 ] 0.7 1-10 [3-Methyl-2,4-pentanedione (T) 431003 72(28) 71(15)99(3) 114 (1)
w | 0.8z 1-10 |4.4-nimethylheptane (T) 41(100)85(30)61(25) 11(20)
19 | 0.8 1-16 |Ethyl butylaldehyde (T) 43(100) 72(15) HI00 Cey 20
0 [0.8¢ [10-100 [Ch Ketone. e.g.. 4-Mrthyl-2-heptanone (T) [43(100)58(93)59(10)%7(28)41(22)A5(15)
21 0.48 10-100 Cy- Alkyl benzeae Ay (100) 106( 35}
TR EXS 100 |Cyetooctatetracne (T) 106(100) 78(50) 103(40)51(33)77(30)  Big One
0| 0.9 1-10 [Trimethyl cyclohexane (T) 109(100)67(AR)9H(50) 1 24(20)
2% | 104 100 |Unknown #9(100)43(R3)41(70)84(50)57(10)
25 | 1.07  [10-100 [Cy-Afkyl benzene 105(100)120(2%)
7 | 119 1210 |Unk noun 67(150) 109(95) 124 (40)
7 |2 1-10 |tnkuoun 41(100) 71(9%5) 10 28) 41 (18)
m L!.m 3100 |2-¥ihyt-1-hexanol STCI00)6 (1) 61 { K)SH{ 15)69( T NAI(12)81(2)
4 — e e
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TABLE A-77.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 31E

[« . .
“_C. a.:..mm Aa;:nnm I‘:"-:::.m Cheractavistic tons in Mess Most Ressoneble Biemenn Match o
No. Compound “E’__
1 807 il Heptane 43(100)57(60)71(56)78(15)100(10) HReptane 688
2 [11:] e Methylcyclohexane 83(100)55(97)98(39)40(19) 56(44) Cyclohexane, Methyl- 593
3 . 828 b C > 8 Alksne 41(100)57(76)69(70)85(28)38(8)1.4(1) Hexane, J,4-Dimethyl 369
4 850 -~ Toluene 91(100)92(80)65(22)63(15)31(13)50(9 Béntem, Methyl 542
5 853 - C > 8 Alkene 43(100)85 (66157 (49)73(22)99(6) 114 (2)
6 864 had Alkyl Bther ? 43(100)59(53)85(23)99(15)100(0.6) '
7 869 - Ethylbentene 91(100)106 (25)107(2) Benzene, Ethyl 749
8 881 A Styrene 104 (100)78(68)103(48) 51 (36) 105(8) Benzene, Ethenyl 6?2
9 926 e C > 9 Alkane 43(100)41(98)69(94)84(48)103(2)104(1) Hexane, 2,3,3, 3.-Tetre-Methyl 619
10 935 L Cy-Alkylbenzene 105(100)120(21)77(27)79(23) 51(22)43(17) Bentene, (1-Methyl Ethyl)- 661
1 982 L C3-Alkylbentene + ? 57(100)77(94)41(88)105(69)106(65)120(1)125(1)
12 1031 e Methylheptanol 57(100)43(96)55(88)41(78)69(82)70(50)83(34)84(32)97(12) 1-Heptanol, 6-Methyl- 898
13 1061 bl Alkyl-Alcohol C > 8 55(100)41(99)56(98)69(60)84(41)L22(1) 1-Octanol 772
16 1082 hd Alkyl-Alcohol or Alkene 43(100)55(77)41(72)57(63)69(54)83(24)121(21) 1-Reptanol, 6-Methyl 63?7
15 1087 bt Alkyl-Alcohol or Alkene 57(100)41(73)69(70)55(50)83(12)111(6) 1-Heptanol, 6-Methyl- 616
16 | nos - Alkyl-Alcohol or Alkene 69(100)55(98)41(87)83(29)97(16) 4-Decene 670
17 | e e Alkyl-Alcohol or Alkene Mixture 43(100)59(55)101(52)57(50) 85 (26)83(19) 127 (4)
18 1137 Lad Alkyl-Alcohol or Alkens 43(100)45(49)73(46)55(45)87(38)131(0.6) I-flexanol, 2.4-Dimethyl 317
19 ] 1164 - Atkyl-Alcohol or Alkene $5(100)41(70)69(54) 57 (42) 97 (30)83(26) 115(3) [ 1-neptencl, 6-Merhy1- 146
20 [ s "~ C > 12 Alkene 41(100)55(94)69(95)83 (68)57(65) -Pentadecene, 2-Methyl- 136
2 | nn L Alkyl-Alcohol or Alkene S7(100)61(81)69(83)56 (39)55(57)112(12) 1.pecancl 87
2 | nn L Alkyl-Alcohol or Alkene 55(100)41(80)69(76)83(25)112(17)111(15) Isoctane, (Ethenyloxy)- 360
23 | 1207 - Alkyl-Alcohol or Alkene 69(100)43(79)41(77)70(55)55(53)112(16) L-Heptene, 6-Methyl 623
2% | un - Alkyl-Alcohol or Alkene 55(100)41(46)83(39)69(21)97(18) 1-Nonene 37
15 | 1229 " L-Phenyl -1 -Propanol 77(100)105(99)51(51)136(2)
26 | 1361 - Subst . -Styrene 104(100)78(28)51(13)178(2) 165(1)
27 | 16% . 7 91(100)57(73)63(68)61(52)71(46)130(17) 208(6)
2 | 1ms b Subst . -Styrene 104 (100)78(22)51(10) 178(4)179(3)
29 2408 il Subst. -Renzene 91(100)117(20)65¢14)77(12)51(6)207(5)208(2)
30 249R . Subst .I;:n.’vnv . -—:l::ubl 12MGEAZOTIRINS (2D T TIM 206012V 20R(4Y | ’ . - ]
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TABLE A-77. (Continued)

GC . .
Retntion | Amount. Tentstive - . Most Resonsbie Blemann Metch
[ ) Identification Cheracteristic fons in Mam Spectrum 5
No. Compound i
x103
3t 2516 bbid Subet . -Benzene 91(100)129(63)207(23)77(19)206(10)208(4)
32 2529 e Subst . -Benzene 91(100)129(70)207(30)105(25)77(22)
33 2611 - Subet. -Benzene 91(100)129(40)104(37)77(20)65(16)207(9)208(9)
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OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 31E

TABLE A-78. IDENTIFICATION
No. Camgpound :
109

1 838 i C > 6 Fatty scid 76 (100)43(31)59(28)99(15)101(14) Pentanoic acid,}-methyl.methyl ester 541
2 842 * C > 6 Fatty ecid 76(100)87(63)55(51)43(48)57(42)99(30)104(22) Pentanoic acid,s-Methyl-methyl ester LY
) 852 b C . 6 Fatty scid 88{100)43(36)87(38)101(36)69(25)74(19)113(8)

4 868 hd C » 7 Fatty acid 88(100)57(33)41(27)87(19)69(17)113(6)115(5) Heptanoic acid,2,6-Dimethyl, methyl ester | 4753

868 - C 2 7 Fatty scid 88(100)57(26)41(18)59(16)87(11)115(6)113(5)

s 878 L4 € > 7 Fatty acid 74(100)87 (74)463(41)59(35)69(33)101(32)113(20)129(2) Heptanoic ecid, methyl ester 419
6 882 - C 2 7 Fetty ocid 76(100)43(36)59(27)73(26)101(26)113(14) Hexanoic acid,5-methyl, methyl ester 434
? 93 e €2 7 Fatty wcid 87(100)74(99)55 (67)41 (46)73(41)59(36) 115(28)113(24)

8 900 L C > 7 Fatty sctd 87(100)102(61)55(30)57¢(22)115(19)130(10)163(2)

9 902 - C > 1 Patty l?ld 87(100)107(64)116(44)57(35)127(6)129(4) Heptanoic scid,2-Propyl,methyl ester &35
10 912 had C > 7 Facty ecid 88(100)101(32)57(28)69(246)41(23)129(8)127(5)

1 928 bl C 2 7 Fatty scid 74(100) 101(34)43(26)59(20)88(19)127(6)143(2)
12 940 - € > 7 Fatty acid + 7 69(100)41(56)87(56)55(43)84(36)116(18)

13 942 hted C > 7 Potty acid + 7 88(100)57(62)61(37)76(42)111(26)127(15)163(12)

14 948 haied C > 8 Fatty ecid 87(100)102(70)41(38)55(36)57(34)69(28)130(12)

15 957 bt C > 8 Patty acid 74(100)87(37)55(34)43(28)609(23)115(15)127(11)

16 974 bl C > 8 Fatty scid 74(100)87(65)41(38)69(34) 101(32)55(27)59(25) 127(14)129(8)

17 981 b C > 8 Fatty ecid 74(100)101(32)39(16)69(14)87(11)127(10)1463(1)

18 994 e C > 8 Fatty acid 74(100)55(746)115(75)83(68)87(646)59(34)109(26)127(12)
19 1003 bbbl Benzoic scid 105(100)77(66)136(36)51 (21)115(4) Bentolc scid, M. E, 372
20 1061 - C > 8 Fatty acid 74(100)101(60)41(30155(28)115(14)123(10) 161 (6) Nonanoic acid, mathyl ester 438
21 1069 b C > 8 Fatry acid 87(100)74(58)55 (48)57 (44)99(18)115(146)141(9)157(2)
22 1089 hdd C 2 9 Fatty actd B8(100) 101 (99)87(82)41 (48)69(48)43(41)129(20) 141 (7)143(6) Undecanoic acid,2-methyl, methyl ester 506
) 1097 i C> 9 Fetty acid + ? 87(100)101(88) 74 (74)55(65)102(73) 111 (46) 14 (46)
24 1103 hbd C 2 9 Fatty actd 88(100)101(68)69(37)43(37)55(36)129(191143(10) Heptenoic acid,2-ethyl 456
25 1119 hid C > 9 Fatty acid T4(100)55(62)67(61)41(53)97(40)115(38)129(346)14613(4)

26 1135 bl C - 9 Fatty acid + ? 74(100)88(29)55(27)A7(20)129(17)1143(17)155(3)157(D) Decanoic scid, methyl ester 450
7 1159 bt € - 9 Fatty acid 74(100)55(46)83(40)88(37)t15(30)82(25)157(18)

28 1163 - C - 9 Fatty acid 74(100)101(48)55(24)69(24)137(8)155(4)157(3)

29 lEf ik -9 V.lsy acld 7-‘:“00)!I?(lﬂ)ﬁﬁ(ﬁ)#)()l)lSI(ZO)lh)(ﬂ)
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TABLE A-78. (Continued)

GC "

';: m:.:b.‘ ‘":;7“ ‘.1:1:::::’. Chasactarietic. tons in Mess Spactrum Mot Ressoneble Bisrmenn Metch o
¥ 2103

30 116% e C > 9 Fatty acid 74(100)101(49)69(26)55(19)59(18)143(8) Hexanotic acid,5-methyl-aethyl ester 410

n 1174 el C .- 9 Tatty actd 74(100)87(95)55(55)69(47)113(30) 143 (16)155(B)157(4) Tetradecanotic acid,12-methyl-methyl ester | 413

2 1176 il C .- 9 Fatty acid 74(100)101(83)55(30)69(29)87(30)143(7)155(6)171(2)

33 1184 e C - 9 Fatty acid + 1 74(3100) 101 (86)55(33)97(22)87(20)143(5)155¢4)157())

34 1190 bt C - 9 Fatty scid B7(100)74(67)95(52)97(246)143(8)155(4)157(2)

35 1199 ‘e C > 9 Fatty acid 87(100)74(54)55(46)57(38)97(22)155(4)

36 1207 bl C > 10 Fatty acid BY{100)74{54)55{44)113(13)143(5)155(6)171(1)

» 1211 bl € > 10 Fatty acid 101(100)87(99)75(81) 102 (67)69(62)113(37)155(16)1463(6)

38 1215 hdd € > 10 Fatty scid 14(100)B7(60)97(60)69(57})55(54)61 (471129(42)1372(17)

39 1217 Al C = 10 Fatty acid 74(100)55(80)83(65)87(39)111(35)163(28)

40 1221 - € 2> 10 Fotty actd 74(100) 115(56)55(48)87(40)83(34) 137 (14)143(3)

&1 1232 had C > 10 Fatty acid 129¢100)97(66)69(65)83 (56) 74(L7)L1{61)55(40Y137(11) Octanedtoic acid, dimethyl ester 420

42 1234 - € > 10 Fetty acid 129(100)97(66)69(60) 74 (54)87(55)35(43)137(11)

43 1238 bl C > 10 Fatiy acid 111(100)83(99)74(82)55(81)87(671163(56)154(4)

44 mn b Hexanolc scid 74(100)87(85)35(28)163(24)227(6) Dodecanoic #cid, 10-Mathyl-Methyl ester 596

43 1978 hid ? 1354(100)107(32)79(29)57 (261166 (21)167(21)234(35)

o 2080 hd € > 18 Fatey actd $5(L00)69(72) 74 (70)1831(62187(54)97(56)180(10)264(8) 10-Octadecencic acid, methyl ester 441

&7 2111 - C .- 18 Fatty ecid 76(100)87(86)163(31)55(29)199(14) Heneicosanoic acid, methyl ester 537

48 2230 - Subst. phenanthrens carboxylic scid 121(100)91(24)105¢19)2461(3)316(2)

49 512 hd Subst. phenanthrene cerboxylic scid 121(100)81(35)107(30)189(27)302(3)303(2)347(1)

TABLE A-79. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 31E
. [Poon | Aot Bt . Charsctaristi. tone in Mess Spactrum o emonsbi Stmenn teh
No. Compound x 103

Loadl

Reutral cospounds were

slgo extracted tnto basic fraction,

Mo baaic ds were {dentified in this fractfon.




08-v

TABLE A-80. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 32VE

FS:I( Recent on] A'::,“,"" ld::::.';:?on Characteristic lons in Mass Spectrum
No. Time
1 | 0.19 ———- Atr 44 (100)
2 0.24 10-100 | Dichloromethane 49(100)
3 | o.25 10-100 | Cyclopentadiene 66(100)65(70)40(40)
4 Q.25 1-10 Cyclopentene 67(100)68(65)53(20)
5 0.26 1-10 1 Pentene 42(100)55(35)70(25)
[ Q.30 10-100 | Cloroform 83(100)85(30)82{60)67{38)53(30)85({10)
7 0.3 1-10 Benzene 78(100)
8 0.35 1-10 C,'H}1 eg Cyclohexadiene 79(100)80(50)77(45)
9 0.35 1-10 Csﬂgjg Cyclohexadiene 79(100)80(55)
10 Q.36 1-10 Chllm eg 2,4-Hexadiene 67(100)82(22)61(21)
11 0.40 1-10 Cyclohexene 67(100)564(70)82(35)41(33)
12 0.43 1-10 Bromod tchloromethane 83(100)85(70)47(28)127,129,131
13 0.44 1-10 Tetramethyl butane (T) 57(100)41(32)56(30)43(22)
14 0.59 1-10 Unkpown 43(100)71(68)70(30)86(29)91(18)96(13) (Weak spectrum)
15 0.83 1-10 CBH].Z eg 4-Vinylcyclohexene 54(100)79(60)66(40)80(30)
16 1.34 1-10 Dicyclopentadiene 66(100)65(20)
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TABLE A-81. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 32E
GC : entative Moet Remoneble Bleman:
Aveention | Amount, 7"_ . Chevactaristic fons in Mas Spectrum n e —
Posk ndex us Identification
No. Compound g
x 103
1 862 v C,-Alkylbenzene 105 (100) 91 (46) 51 (18) 120¢34) 17 (35)
2 867 - C,-Alkylbenzene 105 (100) 91 (26) 51(32) 120(34) 77 (38) Benzene,1-Ethyl-2-Methyl a3
) 881 o ? 66 (100) 51 (11) 78(7)77(5)
. 948 - Indene 115(100)116 (90)89(22)63 (35) 51 (20) 1h-Indene 398
s 957 o Methylindene 115(100)130(73)51(35)63(29)77(26) 117(29) 131 (13) 1H-Indene, 3 Hethyl %8
6 o2 . Methylindene (Ciofio) * Ca-Alkylbenzene | 115(100)130(82)129(62)51(28)63(26)77(20)
1 | nn . Naphthelene » 7 128(100)102(15) 51(16)63(14) 74 (12)129(12) Azulene 559
hyd hi L, i-m d Hgh s
8 | usn eae | Terrabvdrorhiophent oxtde Cala0ZS | 41100156 (56)53(50)120(14)64(8) Thiaphene ,tet cahydro-1,1-dtoxtde At
9 | 1263 - Nethylnaphthslene 162(100) 161 (89) 115(61)63(20)89(12)51(12)163(13) Nephthalene,2-methyl 39
10 | 1276 o Methylnaphthelene 162 (100) 161 (%) 115(64)63(21)89(12) 74 (1 1) 163(12) Nephthalene,2-wethyl )
u s+ | pinvire dimethylisdene 42)103 0726 25)7722)91 (20 18- Indene,2,3-dihydro 4,6 -dimethyl 362
12 | 130 - TeteahydrodtmethyInaphthalene 115(100) 117(97)160(52)43 (61)143(37) 91 (35)63(31) Naphthalene,1,2,3,4-tetrahydro-1-1-dimeth}l 340
1 | 18 o Alkyt alcohol € » 12 69(100)84 (87)43 (62) 55 (46)131(RY174.(5)
o | e - Subat. alkylbentene * ? 104 (100)77(36)91(25)63 (19)51(18)69(15)168(12)
15 | wet . Subsc. alkylbenzene 7 117(100)118(92)91 (32) 77(24) 51 (21163 (18)162(6)
16 | 155 - Mixture ? 98(160)79 (71377 (47) 703141 (29)152(26)175 (31
17 | 161 - Subsc. slkylbenzene + ? 91(100)77(92) 51 (60) 105 (55)130(55) 144 (40) 172(25)190(12)
1 | 1700 - Subst. slkylbenzene 91(100)77(78)79(71)117 (60) 163(55)65 (60) 186 (22) 204 (22)
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TABLE A-82.

IDENTTFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 32E

- Rtemtion ‘":,.'"" . Cheracteristic ons in Mas Spectrum Mort Remonstle Biemann Match
No. Compound 8
2 103
1 1078 bl ? 66(100)91(22)65(19)55(16) 77 (1&)128(5)1152(4)
2 1085 bad ? 66 (100)91(22)65(20)55(18)77¢12)121(5)1152(¢5)
] 1166 e’ ? 41(100)56(62)55(54)120(38)48(24)64(23)
4 1280 * Hydroxybentolc acid 134(100) 106 (48)105(47) 77 (46) 166 (464)135(30) Benzoic actd,2-hydroxy-6-methyl ,methyl esthr 364
b I3 o 7 172(100)157(72)97(63)113(58) 125(48) 79(41)59(34)45(27)
6 1338 - ? 95(100)126(90)91(36)77(24)148(14)147(8)
? 1343 Lidd Subst. nsphthalene 186 (100)59(66)171(60)127(53)139(462)45(21)
8 135t bl Subst. nsphthalene 186 (100) 171 (64) 111 (50)127(44)139(44)59(42)
9 1356 L Subst, naphtbhalene 186 (100)111(566)171(44)59(35)93(31)127(30)155(18)
10 1361 - 1 17 (100)186(59) L1 (64)115(62)59(44)177(22)171(25)
1 1555 il 7 129(100)128(88)188(39)127(36)153(2B)212(4)
12 1692 - ? 126 (100} 79(76)77(56)175(59) 147 (26)202(7)

TABLE A-83. IDENTIFICATION

OF COMPONENTS IN BASIC FRACTION

OF SAMPLE NO. 32E

Most Ressonsble Biemann Metch

[¢7of "
Retention | Amount, Tentative
Poak nd uph Adentification Cheracteristic lors in Mass Spectrum -
No. Compound Ly
x 103
1 1109 * C4-Alkylpyridine 135(100)134(61)120(26)79(18)77(15)91(1%) Pyridine, 4(1,1-Dimethyl Ethyl)- 263
2 1172 e Mixture, Sulfotane + 7 41(100)56(59)55(56)120(50)64 (1R} 168(10) 149(5) Thiophene, Tetrahydro 294
3 1225 . Dimethylquinoline 157(100)115(20) 162 (13)156(23)158(13)89(8) Quinoline, 2,46-Dimethyt 600
4 1232 * Mixture 7 £31(100)121(78)103(52)91(42)77(28)146(40)206(2) 1H-Indene-1,2-Diol,2,3-Dihydro-1-Methyl 583
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TABLE A-84.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 33VE

:i b::::: ::: A’:’:/'m" J::::.’;Tm Charactersstic fons m Mass Spectrum
No. Time
| oo b= ban - eaquoy
2 WRUSL I Rt ene S, _AIQ100)56K66)
i 0.16 1-10 Acelone 43(100)58(25)
4 018 1-10 Otethyl ether 59(100) 74(72)45¢10}
5 0.16 1-10 Dichloroethylene 61(100)96(40)63(30)98(28)
6 | 0.17 | 10-100 | nichtoromethane 49(100) ]
7 0.7 1-i0 Dicyclaopentadiene 66(100)65(70)40(48)
L.—B 0.2 ~¥ Methy) ethyl ketone 43(100)72(20)
S 0.2) 1~10 Ditsopropylether 45(100)43(48)87(20)59(10)
10 0.26 “~t 1,1,1-Trichloroethane 97(‘00)99(60)6!(‘0)“7,“9.1—11
1t 0.28 <) Benzene 78(100)
12 0.0 t-10 1,2-pichloropropene 61(100)62(68)51(65) 76 (40)
11 ©°.18 <1 Methyl-t-butyl Ketone 57(100141(70)43(48) 100(15)55(10)
14 0.42 <1 (:B"lﬁ eg 2,4,4-tri-methyl-1-pentane ST(100)41(55)55(35)69(10)97(10)112(10)
153 0.48 1l Cﬂ"lb 55(100)97(50)461(45)69(25)112(20)
16 Q.83 -1 CBI(16 $5(100)B3(90)41(45)69(30)
17 0.92 “1 Cl- Alkyl benzene 91(100) 106 (40)
18 1.00 8 - 1s 75(100)
19 i “1 CJ Alkyl benzene 105¢100)120(35)
20 1.23 1-10 CL Alkyl benzene 119(100)91(28)114(20)
21 1.44 i IZ‘ Alkyl benzene 119(100)91(30)134(20)
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IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 33E

TABLE A-85.
o Arention mm. o Charectaristic lom in Maw Spactrum Hor! Pesmorebh Blomenn e
= = =
LLad
1 861 il Toluene 91(100)92(846)65(24)51(14)93(8) Benzene Methyl. $60
2 867 3 Alkyl-ether 59(100)57(40)41(22)43(19) 115( N7 (L) Propane,1-(1,1-dimethyl ethoxy)-2-methyl 508
] 870 i FEthyl benrene 91(100) 106 (48)105(19)77 (1963 (10)
4 895 i Alkyl-ether 43(100)41(75)57(9%)59(74)55(36)72(59)71(42)101(12) Methane,tert-butyoxyisopropoxy 529
5 906 ol C = 9 Alkene C.H, 67 (100)109(50) 41 (44)43(42)B1(19)124(19)
6 998 b Alkenyl alcohal or Alcohol 43(100)72(66)57(51)41(32)83(9185(4)99(H) Pentane ,1-(1-butenyloxy) - LX)}
7 1028 “ {Methylnonene) Cm"m 41 (100)55(94)69(54)85(59)109(29)120(8) 140(19)
8 1034 e C,‘-Cycloheunol Cm“mﬂ 66 (100)109(646)81(56)41(50)43(49)57(40)B1(58)124(271138(6) Cyclohexanol ,b-sec-butyl 334
9 1048 b CJ-Cyclohexenone Cq"lbo 67(100)95(88)96(54)41(47)B1(45)110(29)138(33)139(3) 2-Cyclohexen-l-one,3,4, 4-trimethyl - 653
10 1076 " CJ-t)yclohelenune 123(100)95(83)67(58)41(34)55(22)110(19)118(35)119(4) Cyclohexsnone,2-(1-sethylindene)- 405
n 1090 hkd C]-Cyclohax-dlentme 79(100) 77 (62)136(4) 2,5-Cyclohexadien-1-one,) 4,4 -trimethyl 361
12 122) bl Alkylcyclohexanone 43(100)41(67)56(75)69(52)84(21)99(15)114(13)126(8) Cyclohexanone,4-ethyl 536
3 m bl Mixture ? 56 (100)41(78)85(246)55(25)121(7)149(2)140(0.2)
4 1288 Led Isomer of #13 ? $6 (100)41(74)85(18)121(4)149(5)
15 1395 il 1 77(100)65¢(99)91(85)111(58)154(55)
16 1632 Ll Alkil.[ndeng 41(100)B3(84)69(85)84(80)55(78)57(75)165(45)180(20)221 (3}
17 1460 b 7 69(100)63(62)41(50)84(44)55(37)127(8)191(3)205(2)
18 1679 e ? 69(100)461(56)53(58)84(16)95(18)177(8)
19 1548 " Nonanethiol 55(100) 56 (84)69(88)41(50)84(34)98(16)160(7) 1-Nonanethiol 595
20 1560 hid Alkyl-slcohol 41(100)70(85)55(63)69(57)83(15)163(11) 4.-Undecanol,?-ethyl-2-methyl - 469
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TABLE A-86. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 33E
:: m:nm:n M::"pn “;:::::-m Choractaristic 1ons in Moas Most Ressoneble Biemenn Match .
No. Compound x I:iJ
] 961 hid 7 $7(100) 101(68)461(54)116(28)73(20)157(7)87(6)
2 997 o C > 6 Fatty acid A4L100)S7(66)101(72)116(70) 73 (21197(11)B7(4L)157 ()
b} 1004 - 1 L1(100)115(100) 57 (40)130(38)43(34)59(31)83(22)102(22)
4 1017 LA ? 66 (100)55(26)91(18)87(16)121(6)152(3)
5 1026 bt leomer of #4 66(100)55(15)91(10)87(9)77(B)121(4)152(3)
6 1037 L 14 102(100)43(69)41(61)23(50)85(35)87(30)163(2)157¢1)
7 1064 e ? 80(100)79(40)55(14)91(10)65(5)135())
a 1100 -~ Rowolog of #6 102(100)43(65)61(34)87(2I) 72 (14)55(14)127(2)143(1)
9 1119 Lo Homolog of #) 71(100)115(59)43(59)57(51)130(36)143(8)158(3)
to 1126 bt C .- B Fatty acid + 7 101(100)61(56)55(40)69(32)116(34)130(310) 144(6)157(2) hl::g:ﬁ acid,2-Methyl-2-Propyl -methyl 424
11 1132 - € > 8 Fatty acid 101 (100)41(96)130(27)71(23)463(25)115(14)144(6)
12 1138 hdd ? 116 (100)41(99) 71 (51)55(42)101(96)127(18)157(33158(2)
13 1187 e C > 8 fatty scid 101 (L00)116(56)43(56)41(aB)Y1L5(I12)158(8)157(4)
14 1342 Lo 7 102(100)57(66)41(62)43(30)71(34)83(26)115(18)171(3)
TABLE A-87. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 33E
:: mwm ngn ‘;;:::'m 1ore i Mem Mort Ressonable Bismann Metch o
Ne. Compound 2103
1 859 bl Methylpyridine 93(100)94(7)66(30)65(29)63(21) Pyridine, &-Methyl- 607
2 964 - Trimethylpyridine 121(100)120(31)79+%22)77(14)106(19)122(10) Pytrtdine, 2,3,5-Trimethyl 534
3 980 e Trimethylpyridine 121(100)120(74)79(26)77(18)51(12)106(18)122(9) Pyrridine, 2,3,5-Trimethyl 438
4 1100 - 1.6;lmthyl—6-!thylpyrldlne 135(100)134(66)120(30)91(16)79(16)77(14)136(10) Methansaine, N-(Phenylmethylene) N-Oxide 263
b3 112 - C4-Alkylpyridine (lsomer of #) 135(100)134(62)120(25)79(11)772{14)91{14)136(10) Pyrtdine, 4-(1,1-Dimethyl Ethyl)- 2%
6 1190 Lad 1 M 129 43(100)57(66)81(54)114(50)129(64)128(8)
? 1205 - Cg-Alkylpyridine M 149 148(100)149(46)150(4)121(18)Y%1(9) 77 (10} 7(lH) -Peeridinone iso
8 1259 - Mixture 7 M4 149 41(100)56(95)85(463)121(22)149(16)
9 1299 - Alkylthiophene 125(100)140(81)97(80)51(43)77(39)109(17)141(8) Thiophene, 2-(1,1-Dimsthyl Ethyl) 208
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TABLE A-88. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 34VE

Rl ot i e Charactaritic loms in Mams Spactrum
No. Time
] 0.1 Alr 44(100)
7+ 036 {10-100 |cohg S6(100)41(70)55(45)
1] oo 1-10 | Furan 68(100)69(3)
& 0.1’ 1-10 pichloromethane 49(100)
s [ a.22 [10-100 |chloroprene 5$3(100)BR(98) S0, 51 (68)90( 30)
L 0. 24 10-100 pihydrofuran 70(100)61(70)40,42(40)69(32)
7 | 0.26 ]10-100 {chioroprene $S3(100)88¢7%) S0(10)51 (10)90(90)
s | 0. 1-10 | chlorobutane $5(100)90(50) $1(18)92(20)
9 | 0.27 1-10 |Croton aldehyde or dihydro pyron 70(100)41(10Y69(45)
10 | 0.2 1-10 [cagy *+ 1.1, 1-trichlororthane J0(100)61(68)97(80)99,101,117,119,121
1n | o.29 1-10 |Benzene 78(100)
17 | 0.48 1-10 [CgHye. o8- 2.6.6-Trimethyl-I-pentene | 57(100)41(48) 112(28)97(20)
13 | 0.8 110 |cahye 97(100)112(40)55(38)69.41(15)
14 | 0.51 [10-100 [chiorobutene + Dichlorobutane (M126) 3(100)62(98) 5%(60)96 (40
15 | 0.55 [10-100 |nichtorobutane + Chlorobutene 61(100)62(98) 55(48)90(40)
113 0.58 10-100 Dichlorobutene (M124) 75(100) SB(50)R9(45)77(30)
17 | 0.61  [10-100 ]i.2-Dichlorebutane (M126) $5(100) 77 (B2) 41 (48) 71(40)96(22)
18 | 0.61 1-10 |pichlorobutane 55(100)41,77(80)62,76(15)90(20)
19 | 0.90 1510 |CHCly. e.§.. 1,3-Dichloro-Z-methylene  |BA(100)70(50)51(4R)90(13) Se 124,126,128
propane
20 [ 0.97 |10-100 [1,4-Plchlorobut-2-ene 75(100)53(70)89(60)A8(55)77(31)62(28)126(20) ,126.128
T ) s (1. 75¢100)
27 [ La 1-10 [Tri-1nobutene 57(100)41(25)97(20) 112(15) 168(16)
23 [ 1.23 |10-100 |Unknown 97(100)57(55)112(25)41(22)69(20)B3(18) 16A(12)
w | 1.%0 1710 [cMgCl. e.5.. (1-Chloroethyl) benzene 105(100) 160(50) 103(40) 77(IN) 112(25) 142(20)
23 1.58 ~100 Inmknown 113(100)105(60)RR(S5) 77 (40)141(20)3176(5)
% | 1.59 1-10 |1.5-Blchloro-cyctoocta-1.5-dlene (T) RBCIO0) S1(40) 10S( I0) 141(25) -
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TABLE A-89. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 34E
:: m::n Ag::"n ”::::::m seic lons in Mas Spectrum Most Remsoneble Biemann Metch
No. Compound (18
x 103
1 886 - Ethylbenzene - $9(100)43(96)91(80)106 (24)
2 8% - O-Xylens 91(100)106(71)59(32)57(30)43(28)77(24)92(16) Benzene,l,4-Dimsthyl 326
3 %07 At P-Tylene 91(100)106(49)63(20)105(21)77(16)57(13) Bentene,l,2-diwethyl 486
4 997 had L-Propene ,?-methyl trimer $7(100)41(56)97(13)112(7)168(4) 544
5 1007 Lid 1-Propene ,2-methyl tricer 97(100)57(98)41(72)69(40)83(241112(23)168(10) 1-Propene,2.methyl,trimer 582
6 1187 bkl Chloro- T Mixture 123(100)35(90) 70(86) 77 (54)95(30)105(23) 158(7)160(2)
7 1208 b looc=t of #6 123(98)77(96153(95)70(92)95(76)105(62)158(18)160(6)
8 1212 hid 1-Chloro-5-(l-chloroethenyl) cyclohexene 88 (100)105(92)51(20) L41(59)113(44)143(18)176(16)17B8(11) Cyclohexene,l-chloro-5-(1-chloroethenyl) 603
9 1225 bl Tsomer of #8 67(100)123(99)102(75)53(68)88(60)176(4)178(1)
10 1231 hid leomar of #8 67(100)88(83)1213(76)53(66)95(69)102(31) 158(12)160(4)
11 1266 b 1 43(100)112(92)97(63)69(60)67(39)125(15)146(12) 1-Heptyne,)-athoxy.d,4-dimethyl 481
12 1284 bl Alkyl-ketone C > 10 43(100)127(20)111(16)85(14)71(14)153(2)168(1)
13 11 ow 1,3-Butadiene,2-chloro, dimer BB(XOO)S:!(%)IOi(&O)lhl(5§)9l(k§) 143(18)176(11)178(0.4) 1,3-Butadiens,2-chloro-dimer 422
14 7 L 1 ,Propene 7 -methyl -tetremer $7(100)461(36)55(16)97(10)83(8)113(8)140(1) 1-Propene,2-aethyl, tetramer Ské
15 1339 had 1somer of #13 $7(100)41(34)55(32)97(31)70(28)112(16)176(1)178(0.6)
16 1351 b ? 104 (100)106(38)41(18)53(17)157(5)158(1)
17 1363 hiad ? 104 (100)77(75)157(61)91(58)51(68)159(20)192(3)194(2)
18 1375 b 7 104 (100)106(32)69(26)531(20)157 (12)159(4)
19 1393 bl Acetic acid C > 0 aster 84(100)69(97)41(59)43(46)70(37)55(32)157(0.4) Acetic ecid, octyl ester 510
20 1437 b Acetic scid C > 9 ester 84 (100)69(94)4%1(95)43(78)55(460)48+4)18G(2)177(1)
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TABLE A-90. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 34E
vt Femention umm u::m Chraractarietic fors in Mam Most Resmonable Blemann Metch
No. Compound x 108
1 842 - C 2> 6 Fatty acid 67(100)41(76)59(45)95(36)96(32)126(32)111(9) 4-Pentenoic acid,2-sethylene,methyl ester| 202
2 1017 - 1 66(100)55(13)91(11)93(5)121(6)152(3)
)] 1026 - Methyl cyclohexene-l-carboxylic acid 19(100)67(45)41(44)95(37)122(31)154(24) 3¢ hexegs -] -carboxylic acid,4-methyl | 326
& 1042 - ? 80(100)79(43)55(15)91(10)135(3)93()
S 1090 b 7 109(100)68(89)67(76)93(49)116(14)168(4)
[} ms - 7 70(100)55(50)123(49) 77(13)95(9)79(7)158(4)
? n L d Alkylphenot 946 (100)79(78)65 (14)121(12)55(10)121(12)152(4) 180(3)
8 1226 bl Subst. Benzanesuvlfonic ecid 91(100)151(100)65(31)59(25)155(11)185(2)
9 1243 L Subst. Benzenesulfonic acid 91(100)158(27)65(27)59(16)127(16)171(2)
10 1276 - Subst. Benzenesulfonic acid 91(100)151(57)65(27)%9(26)77(14)
1 1316 bt Benrenssulfonic acid-4-methoxy hydrazide | 91(100)127(19)125(18)65(18)131(9)188(3) .
12 1326 e T 95(100)126(78)91(64)77(20)148(10)186(1)188(0.5)
13 1333 bid 7 151(100)91(56)65(18)155(10)186(5)188(2)
14 1362 hid ? 91(100)65(18)118(22)151(14)186(18)188(4)
15 1374 bd 1 91(100)65(24)77(20)156(40)125(29)127(18)186(28)188(10)
16 1380 bad 1 151(100) 91 (67)65(20)51 (14)155(14)186(8)188(3)
17 1502 bad 7 145(100)129(91) 117 (82)115(81)91(B4)77(43)
10 1696 L 7 126 (100) 79(98) 175(47)
19 1726 Lid 1 79(100)97(53)77(35)91(30)126(20)67(13)175(41)
20 1818 - C > 15 Fatty actd 74(100)87(76) Pentadecsnotc acid,l4-asthyl ,methyl ester| 524
21 2383 - ? 137(100)79(63)77(46)91 (44)216(18)191(15)217(8)
22 2425 L 1 79(100)137(86)77(61)91(60)43(38)216(18)276(6)
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TABLE A-91. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 34E

GC . .
Retention | Amount, Tentative L .
Posk | irex woht Identification Chersctaristic lons in Mem Spectrum .
No. Compound i}
at08
1 91t bdd 1 55(100)121(67179(66)94(58)42(411107(16)122(6)
2 1162 hdeid Mixture 1 123(100)70(84)55(52) 77(26)105(20) 158(6)
3 1541 * 1,3,5-Triazine-2,4-Diamine, 88(100)116(61)60(50)201(60) 168(28) 1,3,5-Triezine-2 4 .Diamine, 6-(3- Methyl 300
6-()Methyl Phenyl) + 1 Phenyl) -
4 1642 * Cg-Alkylquinoline 170(100)199(92) 198(34) 144(27)77(22)51(18)200(12)
3 2002 bd Phenothisz ine 199(100)167(52)154(13)198(20)200(14) 10H-Phenothiazine 580

TABLE A-92. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 35VI

GC | Relativd amount, Tentative
Peak | Retentid ugh Identification Characteristic lons in Mass Spectrum
No. | Time

1 .14 -- Alr 44(100)

2 .18 1-10 Dichloromethane 84(100)

3 .23 10-100 Chloroform 83(100)85(67)

4 .28 S Benzene 78(100)

5 .34 1-10 Bromodichloromethane 83(100)85(63)129(8)127(6)

6 1.00 8 1.S. 75(100)110(30)
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TABLE A-93. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 35VE
GC I Relative Amount, Tentative
Peak Retention woht \dentification Characteristic lons in Mass Spectrum
No. Time
1 0.13 ———- Alr 44(100)
2 0.20 1-10 Dichloromethane + 49(100)
1-10 Diethyl ether 59(100)45(45)74(35)
3 0.26 10-100 Chloroform 83(100)85(96)
4 0.30 10-100 Dichloroet hane 62(100)64(35)98,100
5 0.39 1-10 1,2-pichloropropane 63(100)62(70)76(60)41(38)65(32)97,99,111,112,114,116
[ 0.57 1-10 Toluene, 91 (100)92(60)
7 0.72 1-10 1,1-di-sec-Butoxy ethane 45(100)57(60)59(30)101(30)41(28)83(8)
8 0.74 1-10 clO“ZZOZ (T) 45(100)57(70)101(32)41(30)59(25)83(8)
9 0.80 <1 Hydrocarbon M126 55(100)69(70)56(65)41(60)43(28)70(22)126(9)
10 0.91 ~l Cz- Alky! benzene 91(100)106(60)
11 0.98 1-10 sz Alkyl benzene 91(100)106(55)
12 1.00 -8 15 75(100)77(33)
13 1.19 1=10 Butyl ketone C9H180 85(100)57(75)142,41(30)58(18)127(15)
14 1.21 ~1 Unknown 43(100)84(70)69(40)85(35)99(12)
15 1.22 1-10 09"10 eg Methyl atyrene 117(100)118(80)115(45)91(25)103(10)
16 1.24 1-10 CQ“ID eg Methyl styrene 117(100)118(90)115(40)91(22)103(5)
17 1.29 <1 CiAlllyl benzene 105(100)120(52)
18 1.32 1-10 C "8 eg Indene 115(100)116(95)117(10)89(10)
19 | 1.52 a Cfb"‘“ °8 cyc}2$;:$f2§321::§"' or 130(100)129(85)128(50)115(88)102(8)
20 1.53 1-10 le"m eg Divinyl benzene 130(100)115(95)129(85)128(40)
21 1.63 ~l Unknown 95(100)137(100)123(80)43(55)109(30)81(27)91(25)41,107,121(14)
22 1.76 1-10 Unknown 125(100)83(70)111(45)55(38)69(30)41(23)126(20)97(10)167(8)
23 1.82 <’l Unknown 141(100)88(87)105(50)143(35)90(30)53(28)113(15)
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TABLE A-94. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 35E

(ALY

Miviare °

AP VA Y BT L T DY A EMII621 )

& mwm An:::n l;:::.:m Chee Jone i Mem Most Ressonable Blemann Metch o
No. Compound n 16’
1 8435 il Toluene 92 (100)91(93) Benzene ,methyl 493
2 | ss e Dimethylpentanone 57(100)41(95)58¢82) 114 (17)99(10)86 (6)71(6) 2-Pentsnone 603
k) 658 il Methylcyclohexenone 83(100)55(87)98(37) }-Hexen-2-one 371
& 884 el C,-Ketone 57 (100)59(99)85(32)101(14) 114(12) 2,4-Pentanedione 339
3 8%0 Al Dimethylpentanol 73(100)87 (48)55(45)45(19)69(26) 101 (8) 3-Pentanol 879
6 914 ol O-Xylene 91 (100)106(39) 77 (14)51(13)65(10)63(8) Senzene,1,2-dimethyl 696
7 921 had Xylene 91(100)106(39)67(15)51(13)53{(11) Benzene,l,2-dimethyl 463

L 91 el Dichloropropene 75(100)77(32)110(30)61(27)49(22)112(18)

9 942 bl € > 9 Alkene + 7 43(100)45(31)101(23)87(19)

10 953 - CA-Aliylhenzme 57(100)105(92)85(81)120(39)142(10)

3] 963 e Aldehyde cﬂ"lﬁo 43(100)84(39)69(32)118(6)117(5)

12 976 bl Alkyl-slcohol 43(100)37(33)71(49)132(14)

13 930 bid ? 43(100)59(51) 101 (28) 117 (10)143(I)

14 987 - ? 69(100)187(38)45(32)41 (32)95(2)L11(2)126(2)

13 995 had Decsne + 7 $7(100)43(53)85(43)86(29)45(18)

16 1008 bt

17 1019 - Cy -Akyaylbenzene 115(100)116(93)63(19)89(18)57(15)

18 {1063 e f-Methyi-1-Phenylethanol 121(106)43(99)77(27) 51(23)L36(6) Bensenemethanol 2t
19 1100 had 1 99(100)135(58)81 (567127 (45)109(33)82(12)

20 1112 bt Methylindene 115(100)130(86)129(70)83(44)128(38)117(28) 1R-indene,)-methyl n
n u1 b Methylindene 115(100)130(84)129(70)128(40)119(42)

22 ll6‘5 hd Naphthalene + 7 128(100)35(62)119(42)129(16)127(13)

2) 1 bad Chloro-? 57(100)41(38)135(15)137(5)

24 1196 bl C6-Alkylhonzfne 91 (100)119(28)134(61)463(57)162(646)83(3%)

25 1260 hdeid Ofhydroinden-1-one 104 (100) 132(99)78(62) 51 (36) 1H-1nden-1-one 10
26 1265 Aad Methyltet rahydconaphthalene 13101001 146 (60) 117 (AN 1031991 (17)63(14)S1 OIS () Nsphthatene,1,2,3,6-tetrahydro-] -methyl s
k3 1274 LA er':y_llﬁ—t;:;hydronaph(hllrne 131(100)146(65)103(50)77(45)57(45) T

28 1307 o Mmethylbenzoluran 117 (100) 146 (90) 56 (50)115(462)91(25)63(22)89(17) 147 (1)

29 1333 e Mixture + #28 2 A2(100)Y118(RIIN( 721146 (4h) 154 (36)




6=V

TABLE A-94. (Continued)

Most Remonsbie Blemenn Match

s ool Ry mmtcamon Charactaristic lom in Mam Spectrum 38
No. Compound x 103
n 1362 - Mixtare 2 51(100)58(97)57(82)41 (90187 (84 L14(1 7Y 11T (8)

32 1376 badd Mixture ? 43(100)83(94)125(88)69(82)91(74)148(64)181(36)196(7)

33 1381 Laid Mixture 7 Ketone $7(100)97(56)59(32)87(27)181(12)140(11)196 (4)

34 1427 L ad Dichloro- 1 75(100)79(54)152(49)111(26)113{(16)189(16)191(15)193(5)
3s 1433 - Dichloro- 7 75(100)141(87)143(56)111(45)113(28)77(30)145(9)

36 1447 Lad bDichloro- ? 79(100)162(82)119(50)133(46)91(36)189(32)191(30)193(10)
37 1862 bad 7 57(100)56(69)85(54)135(40)209(20)211(?)

8 1902 bad ? 56(100)85(67)135(58)209(39)93(34)137(20)211(15)

39 1902 hid ? 75(100)57¢(60)111(468)119(46)155(41)267(17)26512)269(4)

&0 2047 Lo 7 57(100)75(68)101(38)87(26)173(18)247(9)

41 2529 Aad 7 $7(100)73(37)101(22)87(16)113(14)205(%)
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TABLE A-95. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 35E
o Petion A':,':,.m —— Cheractavistic lone in Mems Spectrum Most Ressonetis Blemenn Match
Ne- Compound X l&
1 821 - Dimethylbutemeic acid 73(100) 74 (92)57(78)41(51)99(20) 115(4) Butenoic scid,),}-Dimethyl Methyl Ester 463
2 84as b 1 43(100)85(72)102(53)69(17)115(3)
3 [ 13} - Acetoxyhexanoic acid 73(100)71(26)43(74)55(44)59(31)87(20)113(16)129(6) Rexsnoic ecid,5-(acetyloxy)-Methyl Ester n
Y 868 - Methylpentanoic acid 88(100)57(35)41(30)73(7)115(6) Pentanotc acid,2-Methyl Methyl Eeter 3ss
s 873 ol C > 6 Fatty actd B)(100)55(27)41(38)1462(14)127(4)
6 918 bid C > & Fatty acid 74(100)57(90)45(53)87(10)
7 927 e ? 45(100)57(87)101(52)88(26)
L] 987 Lad 1-Mothyl.l-phenylethenol 4£3(100)121(63)77(18)51(13)136(2) Bentene methanol,o,o-Dimsthyl 648
9 |r020 Lad Dimethylphenol 107 (100)122(89) 77 (46)91(35)51(16)65(15)153(12) Phanol,2,46-Dimethyl 348
10 |109% . Allylthto-propancic acid ME 87(100)45(98)59(86) 160(68)73(63) Proplonic scid,)-(Allylthio-Mechyl ester | 427
11 |1103 - Methylbenzoic acid 119(100) 118(64)91(79)65(35)150(37) Senzoic acid,2-Methyl Methyl ester 468
12 |113s had Methylbenzotc scid 119(100)91(63)130(31)65(26) Sensolc actd,2-Methyl,Methyl ester 431
13 {1164 bl Chloro? 57(100)87(28)135(18)89(6)137(5)
14 1188 A 1 55(100)119(82)83(48)101(37)69(34)153(8)167(4)
15 |1208 - Methyl -Densenepropenoic acid 119¢100)91(65)77(16)103(12)178(10)51(6)165(4)
16 1238 hdd Hydroxy-mathyl-benzoic scid 106 (100)134(86) 77 (4B)166(38)51(21)180(2) kmts aci1d,2-Rydroxy-6-Methyl -Methyl 443
1?7 1276 hid Ethenyl-benzoic scid 136(100)103(40) 77 (39)162(32)56(13) 161(4) Benzoic acid,4-Zchenyl-Methyl ester 606
18 J1298 - Dimethylbenzoic actd 133(100) 105(40) 164 (28)77(26) Benzoic scid,3,5-Dimethyl-Methyl ester 672
19 j1302 - Mixture? 172(100)97(97)113(89)157(82)125(71)79(72)59(68)
20 1318 Ll Dimethyl-benzenepropanoic scid 119(100)91(58)135(16)77(14)65(3)145(4)192(7)
n |29 L4 ? 186(100)59(82)111(84)127(80)120(66)139(64)171(67)
22 1338 . ? 59(100)77(56)75(55) 171 (446) 186(55)
23 1362 A c’-Allyl-phcnyl propanoic scid 119(100)91(80)77(16)79(10)51(7)206(2)
2% 11410 Lad ? 57(100)90(40)87(27)146(7)173(3)
25 [1469 had Alkylbenxoic sctd 115(100)174(30)89(16)63(12)
6 |ra82 bad Alkylbenzoic acid 116 (100)57(56)88(30)93(21)174(6)
27 1687 Lad 1 87(100)85(92)35 (90)59(60) 184 (10)
28 |1702 Lad C > 14 Fatty actd 87(100)102(91)
29 jlsn2 L Browo-1 135(¢100)75(68)99(66)177(19)247(6)2465(5)
30 2563 b Phthalate 149(100)57 (46178(20)167(27)173(4)
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TABLE A-96. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 35E
Most Ressonebie Bismenn Match
:: Rwmntion | Amount, Tenttive Charsctaristic fons in Mess Spectrum
tndax ol Identificstion o
No. Compound
x 109
t 869 Led 2-Propen.l-amine N N.D1-2-Propenyl 110(100)461(86)68(83) 96 (30)82(30)137(L9) 2.Propen-l-emine 315
2 917 L] 2,4-Hexadienal 96(100)67(73)62(66)53(59)81 (40)
3 926 bid 1-Butannl &-Butoxy 57(100)41(67)73(21)87(8)134())
4 965 el ? 121(100)43(60)77(21)139(12)91(12)105(6)
3 1030 A Dimethylantitine 120(100) 106 (98)121(97)
6 1060 b 1 156 (100)132(55)104 (44)79(43)127(462) 141 (40)
7 12 bl 7 $7(100)41(64)87(31)114(21)117(8)
8 1136 b Alkyl ketone ) 125(100)463(66)83(62)181(43)69(41)97(34)139(22)196(8)
9 1166 - Dihydroindene-1,2-Diol + ? 104 (100)103(39)132(56)131(42)77(43)91(38)150(20) IH-Indens-1,2-Dlol 792
10 1233 e 1R Indene-1,2-Diol~2,3-Dihydro + 7 104 (100)77(52)132(48) 131(38)91(42)150(16) 1H-Indene-1,2-D1ol 762
* Neutrsl were so rated|that they were also extracted into besic fraction
TABLE A-97. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 36VE
GC Relat ive A 1 Tontative
Peak [Retent fon ug/t \dantification Characteristic lons in Mass Spectrum
No. Time
1 0.10 —— alr 44(100)
2 0.14 1-10 Dichloromethane 49(100)
3 0.20 10-108 | Chloroform 83(100)
4 0.24 1-10 1,1,1-¢¥richloroethane 97(100)99(70)61¢45)117,119,12)
5 0.34 10-100 | Bromodichloromethane 83(100)85(65)47(23)127,129.131
6 0.58 1-10 Dibromochloromethane 129(100)127(80)131(30)29,81.,206,208,210
7 1.00 -8 18 75(100)110(60)
— —————
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TABLE A-98.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 37VI-a

pf:. et ot o] Amount, Tontative Characteristic lom in Mass Spectrum
No. Time ugh Identification
t 0.12 -~ Alr 44(100)
2 0.16 <k |Acetone 43(100)58(28)
3 0.16 Al |Diethylether 45(100)59(97)74 (55)
4 0,17 10-100 |Dichloromethane 49(100)B4(77)
S 0.25 <1 |Tetrahydrofuran 42(100)41(67)39(40)72(32)71(30)
6 0.26 <1 1,4, 1-Trichloroethane 97(100)99(60)61(51)
7 0.29 <1 Benzene 78(100)
8 0.34 <1 Dichloropropane 63(100)62(75)41(60)319(42)65(32)76(30)
9 0.36 <} Trichloroethylene 95(100)130,132(90)
10 1.00 -(8) 15 75(100)77(33)
TABLE A-99. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 37VI-b
s oot ‘II:n| Amo ———— Charscteristic lons in Mass Spectrum
No. Tlae
1 0.086 - Afr 44 (100)
2 0.12 ~l Acetone 43(100)58(30)
3 0.12 <l Diethylether 59(100)74(80)45(65)
4 0.13 1-10 Dichloromethane 84 (100)49(90)
5 0.22 <1 Tetrahydrofuran 42(100)41(65)72(33)39(31)71(29)
6 0.23 <1 1,1,1-Trichloroethane 97(100)61(70)99(62)117(12)
7 0.25 <1 Benzene 78(100)
8 0.31 <1 Dichloropropane 63(100)62(72)41(55)
9 | 1.00 ~® |s 75(100)
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TABLE A-100.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 37VE

poak [recent fon A"m"" e Characteristic lons in Mass Spectrum
No. Time

1 0.13 —— air 44(100)

2 0.14 <1 Butene 41(100)56(85)

3 0.18 <1 ea Dimethyl sulfide + Oichloroethylene 47(100)62(B5)45(70)61 (50)46(45)96(8)98(4)

4 0.1R 1-10 Dichloromethane 49(100)

5 0.26 <1 Vetrahydrofuran 42(100)41(462)71,72(40)

6 0.50 <1 Toluene 91(100)92 (60)

7 -— <1 C,- Rlkyl benzene 91(100)106(38)

8 ———- <1 C7-leyl benzene 91(100)

9 —_—— —— Ls 75(100)

- —
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TABLE A-101.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 38VI

ﬂelntlve‘ .
P::E IRE;;':;“"' i o Charsctavistic tons in Mass Spectrum
1 0.12 - Alr 44 (100)
2 0.13 1-10 Dimethyl ether (T) 45(100)46(50)
3 0.13 ~1 Butene 41(100)39(70)56(30)
4 0.16 1-10 n~-pentane 43(100)62(65)41(58)39(20)57(9)72(5)
b 0.16 T‘—!T; Diethyl ether + dichloroethylene 45(100)59(89)74(40)96(30)98(23)
6 0.16 20-30 Dichloromethane 49,51,86 ,86(100) (Sat'd.)
7 0.21 1-10 Dichloroethylene 61(100)96(70)98 (42)
8 0.22 lgf;g Chloroform + alkane 41(100)57(88)48(B2)83(75)85(48)
9 0.24 ~1 Tetrahydrofuran 42(100)71,72(28)
10 0.25 1-10 Dichloroethane 62(100)64(31)98(8)100(6)
11 0.26 1-10 1,1,1-Trichloroethane 97(100)99(67)61(45)117,119(18)
12 0.29 <1 Benzene 78 (100)
13 0.29 <1 Carbon tetrachloride 117,119(100)47(50)35(40)82(35)
14 0.36 10-20 Trichloroethylene 95(100)130(85)132(83)97(65)
15 0.68 1-10 1,1,2,2-Tetrachloroethene 129(100)131(96)166(98)164(B0)
16 0.68 1-10 Di-butoxyethane (T) 45(100)57(70)41(36)101(310)
17 0.71 1-10 Di-butoxyethane (T) 45(100)57(75)41(38)101(28)
18 1.00 -(8) 1s 75(100Y77(33)
19 1.32 1-10 Dichlorobenzene 75(100)146,50(89)111(80)148(60)
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TABLE A-102. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 38VE
GC kelal ive | Amount, Tentative L .
Peak {Relentior uht Identification Characteristic lons in Mass Spectrum
No. Time
1 0.12 - Air 44(100)
2 0.15 ~100 Acetone 43(100)58(30)
3 0.17 1-10 Dichlorcethylene + Ethyl mercoptan 62(100)47(88)61(82)45(55)46(38)96(30)98(20)100(3)
4 0.18 10-100 Dichloromethane 49(100)
S 0.26 10-100 Chloroform 83(100)
6 0.29 1-10 1,2-Dichloroethane 62(100)64(33)49(20)98(10) 100,102
7 0.31 ~10 1,1,1-Trichloroethane 97(100)99(60)61(50)117,119,121 Sm
8 0.33 1-10 Benzene 78(100)
9 0.41 1-10 Trichloroethylene 95(100) 132(98)130(96)97(65)60(43)134(30)
10 0.51 1-10 Methylisobutyl ketone 43(100)58(42)57,85(25) 100(20)
11 0.57 1-10 Toluene 91(100)92(60)
12 0.70 1-10 1,1,2,2-Tetrachlorcethene 166(100)164(80)129,131(73)166(50)94(50)
13 0.92 1-10 Cz- Alkyl benzene 91(100)106(60)
14 0.98 1-10 Co- Alkyl benzene 91(100) 106(63)
15 1.00 -~ 1.5, 75(100)
16 1.24 1-10 C3- Alkyl benzene 91(100)106(60)
17 1.30 1-10 Dichlorobenzene 146(100)148(60)111(20)150(10)
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TABLE A-103.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 39VE

Pffl( b::?z:::vn A"‘:‘;'m' Id::l'::::;l.on Characteristic lons in Mass Spectrum
No. Time
1 0.10 - Afr 44(100)
2z 0.10 >>100 Dimethylether 46(100)465(98)47(40)4)(14)
3 0.12 10-100 Acetone 43(100)
4 0.15 10-100 Dichloromethane 49(100)
5 0.19 1-10 Chloruform 83(100)
[ 0.23 <1 1,2-Dtchloroethane 62(100)64(33)49(30)98,100
7 0.24 <1 1.1,1-Trichloroethane 97(100)99(67)61(55)78(38)117,119,121(8)
8 0.27 <1 Benzene 78(100)
9 0.35 <t |Trichloroethylene 95(100)130,132(90)97(60)60(58)134(33)
10 0.55 <1 |[Toluene 91(100)
11 0.70 <1 1,1,2,2-Tetrachloroethene 166¢100)129,131(8B)164(85)168(50)94(45)
12 0.93 <1 C2-Alkyl benzene 91(100)106(30)
13 0.98 <1 |Ca- Alkyl benzene 91(100) 106(42)
14 1.06 <1 |Cy- Alkyl benzene 91(100)106(45)
15 1.30 <l |Cy-Alkyl benzene 91(100)106(35) R
16 1.31 <l |C3-Alkyl benzene 105(100) 120(28)
17 1.39 <l {C3-Alkyl benzene 1'05(100)120(50)
18 1.46 1-10 |bichlorobenzene 166(100)148(67)111(33)113,150(10)
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TABLE A-104. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 40VI

:ack n::::: lhc:: A'::;"m' Id::l’::l’;‘:on Characteristic lons in Mass Spectrum
No. Time

1 0.14 -——— Alr 44(100)

1-10 eq Acetone + CsHyg eg
2 0.17 1-10 2-Methyl-2-butene 43(100)55(50)58(32) 70(20)
1-10 Z-chloropropene +

3 0.18 1-10 € 2-butanol (1) 45(100)461(68)59(50)76(10)

4 0.19 1-10 Dichloromethane 49(100)

5 0.20 <1 1sobutyraldehyde (T) 43(100}61(72)72(55)

6 0.21 <1 Unknown 43(100)44(45)45(33)67(6)68(3)

7 0.21 “1 2-Methylpropenal (T) 41(100)70(70)42(28)

8 0.23 “1 Butyraldehyde 43,44(100)61(61)57(22)72(38)

9 0.23 1-10 Methyl ethyl ketone 43(100)72(18)57(10)

10 0.25 i-10 Chloroform 83(100)85(67)

11 0.28 1-10 1,2-pichloroethane 62(100)64(31)49(25)98(8)100(6)

12 0.29 <1 1,1,1-Trichloroethane 97(100)99(65)61(62)117,119(10)

13 0.3t <1 3-Methyl-2-butanone 43(100)41(15)86(12) '

14 0.32 «<1 Benzene + Unknown 78(100)41(60)57(60)58(50)

15 0.38 10-100 | 1,2-Dichloropropane 63(100)62(70)41(40)76(40) Sm 97,99,112,114

16 0.40 <1 Trichloethylene 95(100)130,132(90)97(60)60(50)134(30)

17 0.70 <1 1,t,2,2-Tetrachloroethene 166(100)164,129,131(90)94(60)168(58)

18 0.80 <1 Chlorobenzene 112(100)77(75)114(35)50,51(30)

19 0.97 <1 Cz' Alkyl benzene 91(100)106(40)

20 1.00 -— LS. 75(100)
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TABLE A-105.

IDENT1FICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 40VE

GC Relative Amount, Tentative »
Pask [Hetentios ught Identification Characteristic lons in Mass Spectrum
No. Time

] - Alr

2 -- Dichloromethane 49(100)

3 -- >100 | Chloroform

4 -- 10-100 [Cy Alkyl benzene

b -~ 10-100 | Cy Alkyl benzene

6 - 10~ LoV Cp Alkyl bhenzene

7 - =100 Unknown (Saturated Spectrum)

8 - 10-100 | Cz Alkyl benzene

9 - >100 Unknown (Saturated Spectrum)
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TABLE A-106.

IDENTIFICATLON OF COMPONENTS IN NEUTRAL FRACTION OF

SAMPLE NO. 401

Most Ressonsble Biernann Msrch

GC .
o~ prwill Ry — Charscraristic tom in Mas Spectrum -
Compound . 163
1 B4t v € > 9 Alkane £3(1007166(55)165(4 31 129(40) 131 (40 133(12)16B(261170(6)
2 859 . Toluene 92(100)91(95)65(64)63(40)51(33)93(18)
3 a70 e Ethylhentene 9101001106 (28)51(12)65(12)77(10) Benzene, ethyl 158
4 876 e o-Kytans 91(100) 106 (531105 (25177 (17)65(11)107(5) Benzene,1,2-dimethyl 632
s 891 *e p-Xylena 9l(IOO)106(38)77(I3)Sl‘(12)65(9)
6 907 s Nonane 4)(100) 57(85)41(54)85(28)71(21)99(7)128(3)
7 951 - C,-Alkylbenzene 105(100)120(26)77(19) 91 (15)79(16)65(10)
8 95?7 [ _Cy-Alkylbenzene 105 (100) 120(464)77(15)91 (12)57(9)51(8) Banzene,l-ethyl -3-methyl 670
9 966 Lad CJ-A]kylhenl.nl 105(100)463(32)57(31)120(29) Benzene, (l-methyl ethyl) 361
10 902 Lo Cy-Alkylbeazane 105(1003)120(35) 77(15) 51 (10)91 (L 2)
n 1005 e Decane 57(100)43(90)41(49)71(40)85(26)99(7)142(4) Decane 893
12 1008 b _Cy-Alkylbensane 105(100)120(36)77(17)57 (13) 79(12)91(13) Benzene,1-ethyl-)-methyl 603
13 1017 e Methylstyrene 117 (100)118(55)115(35)91(20)63(14)119(6) Benzene, | ~ethenyl-2-methyl 749
14 1037 bad C4-Alkylbensane 105(200) 77 (34)37(25)41(18)43(17)134(9)
13 1053 [4d €~ Alkylhenzene 119¢100) 134 (23)91(13) 77 (12) 51($)
16 1063 we C4-Alkvlbenzane 119(100)117¢38)9L(31)57(32)63(30) 78 (16)134(26)
17 1067 L €y~ Alkyibanzane 119(100)43(70)ST(35)91 (32) L17( 101134 (26)
18 1103 o Undecane 57(100)63(88)71(46)85(26)156(2)
19 11119 bl Cq- AlRylbenzene 117 (100)131(34)132(33)91(29) 77 (11) 31 (9)64 (7) 148(8)
20 1128 - Cy-Alkyibenzone 117 (100) 115(29)132(29)91(24) S2(12)77(13)146(2)
1 1157 - Naphthelene 126(100)43(26)57(23)71(18)127(17)129(10)




€0T-v

TABLE A-107. 1IDENTIFLCATION

OF COMPONENTS IN NEUTRAL

FRACTION OF SAMPLE NO. 40E

Mot Remonsble Biemann Match

Ge .
—~ unuzm h:;'m n::;':"m Charactaristic lons in Mam Spectrum 57
Mo Compound X 163
] 867 o« Frhylbeatene FLAN0)106(28)51(1I6S(12K77 (1 Benzene, ethyl 160
2 973 e 0O-Xylene 9L(100)106(4I)T7(13)51(10)65(8)b1(6) fenzene,],2-dimethyl 129
3 888 e P-Xylane 91(100) 106 (78) Benrene 1,4 -dimethyl 488
& 999 bad Chlorocyclohexanol 571(100)80(24)88(10)98(8)134(3)135(0.6) Cyclohexann]l 4.chloro,trans 561
3 1034 - Dichlorocyclohaxene B81(100)B0(58) 79(21)152(1)154(0.5) Cyclohexane,1,2 -dichloro 627
6 1068 ol Aromocyclohexanol B1(100)57(66)99(261132(3)134(3)180(1)178(1) Cyclohexano!,2-bromo 536
7 1l - Bromochlorocyclohexane BL(100Y79(17)53(13)117(6)119(2) Cyclohexane,]l-bromo-2 -chloro,cle 445
8 1551 bt Diethyl phthalate 169 (100)150(12)105¢(8)65(8)177(17)222(0.6) 1,2-benzene dicarboxylic acid diechyl eschpr 630
9 1902 bad Nonsdecane $7(100)43(76) 71 (71)85(48)99(15)113(91127(5) Ficosane 122
10 1979 | os Sub. Cyclohaxeoe carboxylic actd methyl | 13,(100)107(37)57(36)79(36)167(19) 166 (18)234 (1) "ﬁi'ifff',T":‘Zf;ili';ﬁL.Tri..;i“.’.2;?" 640
11 2011 Eicossne
12 2291 »e Butvlbensyl phthalate 1690100191 (71)65(18)150(11)206(19)238(2)
13 2497 hoind Peptacosane
14 2702 bk Heptacosane
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TABLE A-108.

IDENTIF1CATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 40E

Most Ressonable Biernann Metch

GC "
o e A i S —— i
- Compound x “"3

1 109 . C > 8 Fatty actd 24 (100)87(66)183(4)185(3)214(1) indecanofic scid,l10-methy! methyl ester 518
? 1707 - Tetrsdecancic acid 74 (100187 (hB)4I (34)55(26)143(12) 157(4)213(2) Tetrsdecanoic acid, methyl ester 672
] 1910 bl Hexadecanoic acid 74 (64)R7(4B)227(2)2710(1)

3 1979 *-w € > 16 Fatty acid 74(100)87(73)143(20)185(7)2461(3)284(2)

5 2008 * € > 17 Fatty acid T4 (100)R7(74)143(16)241(3) Heptadecanoic ecid,16.methyl,methyl estar| 498
6 2051 . C > 18 Fatty actd 74(100)87(75)143(20)

7 2073 * € > 18 Fatty acid 74(100)87 (80) Hepteadecanoic acid,16-methyl methyl ester] 395
8 2110 e Octadecanofic scid 41(100)74(99)87(75)143(17)199(5)255(3)298(1) Heptadecanofic acid,15-methyl, methyl ester] 44)
9 219 € > 18 Fatty acid 74(100)87(18)43(38)143(22)299(2)

10 2302 - C > 20 Fatty acid + Phthalate 149(100)91(73)237(43)197(37)195(30)312(12)

11 214 - € > 20 Fatty acid 237(100)74(80)87(64)129(28)143(27)182(16)297(8)312(8)

12 2475 - € > 21 Fatty acid 74(100)87 (33)

13 517 hid C > 22 Petty scid 74(100)87 (77)143(21)255(1.5)354(1.5)

1% 2677 » C > 23 Fatty acid 74(100)87 (B1)163(17)

15 2715 » C 2 24 Fatry acid 74(100)87 (B7)143(21)
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TABLE A-109.

IDENTLIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 41VE

GC Relative | amgunt, Tencative ” ,
Pesk [Hetent o gl Identification Characteristic tons in Mass Spectrum
No. Time

t .11 -- Aflt 44(100)

2 0.13 >100 Dimethyl ether (T) 43-45(100) (Sat'd spectrum)

3 6.17 >100 Acetone 41(100)58(30)

4 0.18 >100 Dichloromethane 49(100)

5 | 0.2 1-10 | chlorotore 83(100)

6 | 0.28 1-10 | 1,1,1-Trichloroethane 92(100)99(67)61(40)119{12)117(10) 121 (&)

7 0.91 1-10 Cz-Alkyl benzene 91(100)106(60)

8 0.98 1-10 C3-Alkyl benzene 91(100) 106 (60)

9 1.00 - I.S. 75(100)77(33)
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TABLE A-110.

IDENTITICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 42VE

GC k"l'“‘v" Amount, Tentative .
Peak }(ELV':“L ton s Identification Characteristic lons in Mass Spectrum
No. | Time
1 0.14 - Afr 44(100)
? 0.18 i-10 L E-Dichloroethylene 61(100)96(65)98(40)63(33)
3 0.19 1-10 }bichloromethane 84(100)49(95)
4 0.24 i-10 Methylethyl ketone 43(100)72(20)57(6)
5 0.26 1-10 Chloroform 83(100)
6 0.28 <l 2-Chloro-2-hutene 55(100)90(35)54(33)53(25)41(18)50(13)92(11)
7 0.28 <1 Tetrahydrofuran 42(100)41(55)71,72(40)
8 0.29 <1 1,2-Dichloroethane 62(100)64(33)49(29)9R(10)10(5)
9 0.30 1-10 1,1,1-Trichloroethane 97(100)99(70)61(52)117,119(8)
10 0.38 1-10 1,2-Dichloropropane 63(100)62(75)41(55)76(45)65(30)
11 0.40 10-100 Bromod ichloromethane 83(100)85(65)129(10)127(8)131(2)
12 0.57 <1 Toluene 91(100)97(56)
13 0.61 10-100 Dibromochloromethane 129(100)127(82)79,81,131(25)
14 0.90 1-10 Bromoform 173(100)171(60)175¢48)79,81(35)252,254(5)
15 1.00 - 1.s. 75(100)
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TABLE A-111.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 43VI

o IR:::::::: A"":,',"" o Characteristic lons in Mass Spectrum
No. Tlime
1 0.13 —— alr 44(100) .
2 0.18 10-100 | Dichloromethane 49(100)
1 0.52 <l methyl Lscbutyl Ketone 43(100)58(30)85(16)100¢(9) (also seen in previous run)
4 0.81 -—— Chlorohenzene 112(100)77(72)50,51,114(32)
5 0.98 —— C, alkyl benzene 91 (100)106(40)
6 1.00 -—— 1s 75(100)
A

TABLE A-112.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 43VE

P:Ck k:-l::lhl':n ~::"m" ”:::::.m Cheractaristic lons in Mass Spectrum
No Time
I o - Alr
? 0.14 1-10 Dichloromethsne 49(100)
) 0.28 1-10 1,1,1-Trichloroethane 97¢{100199(b7)61(50)
s 0.1 1-10 Benzene JR{100)
b 0.49 1-10 Methy) i{sobutyl ketone S8C100)43(29)57(57)41(46)85(43)100( 30)
6 0.55 <} Toluene 91(100)92(%))
7 0.59 i-10 mrButyl acetste 43(100)56(25)23(12)
8 ¢.91 1-10 Cz-;l:yl benzene 91(100)106(47)
9 0.97 1-10 Cy-Alkyl benzene 91(100)106(45)
10 1.00 - 1.8. 75¢100) 110( 35)
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TABLE A-113. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 43I
3 T:’" ~,:::“ ;m-;:m:m Charactaristic form In Mam Spectrurm Moet Ressoneble Biermann Match -
No. Compound x 163
1 844 bl Dichloro Cg4-Alkene 41(100)55(83)90(63)77(43)92(17)1246(4)126(3)
2 855 * Chiorohexane 91(100)55(80)93(33)41(6)) Hexane, 1-Chloro- 686
hJ s hid Chloromethylbutens $5(100)69(68)68(56)41(30)91(31)93(9)104(4)106(2) 1-Butene, 2-(Chloromsthyl)- ase
4 1010 b ? 69(100)41(52)82(24)67(20)90(B)105(4)118(2)
b 1056 * Chloroathenylbenzene 89(100Y125(95)53(70)63(41)91(13)127(60)138(6)140(2)
6 1630 - Bentenesulfonamide N 4-Dimelhy! 91(100)65(29)121(23)150(26192(20)185(27)186()) Benzenesulfonsmide, N-4-Dimethyl 593
? 2110 . € > 18 Patty Acid 74(100)87(B0) 1463(23)298(D) Heptadecanoic Acid, 16-Methyl-, Mathyl 560
Eoter
8 31 * C > 20 Patty Acid B87(100)55(100)97(64)197(81)200(23)229(8) Octedecanoic Actld, L2-Hydrony., Methyl 601
Ester
TABLE A-114. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 43E
—~ Peon "::"'" Wiviboiond Charactaristic loms in Mem Spectrum Most Pammonsble Blerenn Metch -
No. Cormpound x 10?
N 918 e Phenol 94 (100166 (68)65(26) 95 (4)
2 1042 - Methylohepol 108(100) 107 (94)719(46) 77 (44)
3 1064 oy Methylphenol 41(100)107(80)77(25)79(10) 109(5)
4 1 o Dimethylphenol 107 (100) 122 (76) 121 (40) 77 (36) 79(22) 91 (27) Phanol ,3,4-Dimethyl 532
3 1162 hoded Dimethyiphenol 107(100)122(82)77(33) 19(21)91(22) Phenol ,2,5-Dimethyl 342
6 _1309 . C > 10 Fatty mcid 74(100)87(67)143(13)171(9) Decsnoic acid,8-Methyl, Methyl ester 457
7 1708 * C > 12 Fetty acid 76(100)87(74)143(20)199(12) Undecanoic ac{d,i]-Bromo, Methyl ester 489
. 2080 - C > 17 Fatty actd 74(57)87(35)264(6) 10-Undecenofc scid, mathy) ester 428
9 2110 * C > 18 Fatty acid 74 (100)B7(70) 163(15) 199(6)255(4) Triscontanoic acid, methyl ester 354
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TABLE A-115.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE

NO. 44VE

ot it ron] T ot Charactmisic loms 1 Mem S
No Time

J 0.14 - Aflr 44(100)
-1 0.18 10-100 [Acetone 41(100) 98( 30)

’ 0.1 10-100 |ehloronethane BL(100)4Y(73)8h(62)

4 0.1 1-10 [Methylethyl ketone 41(100)72(20)

0.12 1-10 |RBenzene 78(100)
" 087 1-10 [Toluene FL00)97(5%)
1 1.00 -B 1.8, 15100} 71 )
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TABLE A-116.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 44E

& T&M mm' l;::'-k;!h'lon Chaersctaristic lons in Mem Spectrum Most Ressonables Blemann Match o
No. Compound h 163
1 970 datd Phenol 94 (100)66 (46)65(25)95(7)93 (%)
2 1038 L Methylphenol 108(100)107(92)79(38) 77(37)51(15)63(9)90(8)89(14)91(7) Phenol,2 -Methyl 370
]II 1062 il C,:Alkylphenol 107(100)108(75)77(38)79(34) 122(19)51(13)53(1)
5v nzs - Cz-Alkylphanﬂl 107(100)122(42)77(33)79(17)51(9)63(8)65(7)123(4)
6 1N taid ClAlkylph¢m| 1O7(100Y122(BUIN21(AT)P7(28) 91 (25)179(19)51(9)123(6)
7 11%4 hbied CI-Alkylphcml 107(100)122(40)77(22)91(9)79(7)65(6)51(7)123(7)138(2)
] 1182 b C]-Alkylwhenol 107(100)122(92)121(71)77(62)91(29)136(5)
9 1212 L CJ-Allylphanol 121(100)136 (41)91(31)77(26) 167 (15)65(8)51(8) Phenol,3-Ethyl.3-Methyl 473
10 1222 b C‘\:Alkylphcnol 121(100)136(27)91(17)77(15)65(5)51(4)103(4) 107 (4)
11 1245 - C:‘«Alkylphenol 121(100)136(61)107(61)77(27)91(24)65(7153(5)
12 1253 L C,-Allylphennl 121(100)136 (67)91(38)77(24)107(14)79(10Y65(8)53(8)
13 1268 * Ci-llkylph!nol 121(100)136(35)91(23)77(20)1072(15)65(8)51(7)
14 1321 - C‘-Alhy\phmo\ 133(100)136(90)135(39) 105(40191(63) 77 (48) 51 (21)65(17)
15 1330 Al C‘JIkylpheml 133(100) 134(33)135(27)105(33)77(27)91(20)150(20)51(20) =
16 1343 . Methylallylphenol 133(100) 107 (90) 148*40) 77(35)63(16)51(16) 162(5) Phenol,2-(2-methyl-2-propenyl) 493
17 1370 bk C6~Allcnylphrml +? 133(100)148(34)105(26) 77(13)91(9)51(7)63(7)
18 1389 . CA-Alkylphnnnl 133(100)148(57)105(22)91(22)77(17)63(1) 1469(12)
19 16246 - CA-Alkvlphenol + 1 133¢100)147(61) 148(55)91(19)105(18) 77 (146)51(10)162(7)166(1)
4 1083 L] Benzofc Actd N 105(100) 77 (60)136(60)51 (28)

]
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TABLE A-117.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 45VI

GC et eve ¥ prny, Tontative
Peak Rc-r_ent tod paht Identification Characteristic lons in Mass Spectrum
No. Time
1 0.12 - Afr 44(100)
2 0.16 <1 Diethylether 45(100)59(95) 74 (50)
3 0.16 ~10 Dichioromethane 49(100)84(37)51(28)
4 0.32 <l Chloroform AI(100)RS5(67)
5 0.24 <l Tetrahydrofuran 42(100)461(77)71,72(33)
6 0.26 <<l 1,1,1-Trichtoroethane 97 (100)99(hS)
7 0.28 <1 Benzene 718(100)
8 0.35 “1 Trichloroethylene 95(100)112(80)130(78)
9 0.67 ~10 1,1,2,2-Tetrachloroethene 166(100)129(90)131(85)
10 1.00 -(8) s 75(100)77(33)
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TABLE A-118.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 45VE

ot Beshit "’:’,,"" — Cheracterintic fom in Msss Spectrum

No. Tine

' 0.11 ~aem Alr 44 (100)

2 0.12 10-100 | Butene 56(100)41(98)

) 0.17 10-100 | Chloromethyl propene 72(100)55(82)43(78)90(40)92(12)72 + unknown

A n, k22 100 Chloromethyl propene 90(100)54(95)55(90)

5 0.2 10-100 [ Benzene 78(100)

& 0.6 >100 Dibromomethane 93(100)174(90)95(85)172(50)79 81(25)

& 0.1 100 Dibromomet hane 9I(100)176(90)95(R3)172(50) 19,81 (25)

I 0.49 104100 | Unknowm 93(100)91(72) 77(58) 108(33)

L3 .91 10-100 | C H.C ) e .:.ef?;ic::ﬁ;‘:;ﬂ’ J7(100)55(80) 79(70)61(60)31(35) 75(10)469(25) 76(20)93(10)111(8)113(5)
9 0.5 100 Tolvene 91 (100)92(65)

10} n.e0 100 Unknown 650100151 (60)63(58)50(42)62(25)89(25)93(20)65(20)

" 0.67 1-10 Unknown 66 (100)55(90)90(72)65(50) 75(28)

12 | 0.69 1-10 Unknown SS(100)67(70)95(60)68(60)53(28)41(25)81(15)

13 | 0.69 1-10 Unknown 55(100)61 (A5) 77(R0)S4 (45) 76(40)90(28)

14 | o 1-10 CoM e R Hff::;‘.‘l.'.; 95(100)67(ANYS5(34)41(10)110(28)

ts ) o.722 1-10 CgMg ¢ Unknown 95(100Y91(80)31(ARI6T(60) 77(48)55(42) 108(40)110(26)
16 | o.78 1-10 CgHyq * Tetrachloroethene 95(100)67(40)110(28)93(25) Small 129,131,164,166,168
17 | o.87 -100 CHeCL, 89(100)53(98)124(50)91(4R) 126(13) 50(30)

18 | 0.8 100 1,3-Dtchloro-2-methylenepropane 8R(100)89(65)53(60)90(50)49(18)

19 1 0.93 -100 { cot . 93(100)21(90377(60) 108(60) 79(18)

20 | 0.94 t0-100 | tnknown SS(100160(70) 116(20)87(50)

7t §ags 10-100 | C; Alky) benzene 91 (100) 106 (13)

22§ 0.96 10-100 | unknown 93I(10MI9T (S5)INA(NI7I(SNISS(4D) rem 171,173,175

21 | o0.98 }0-100 (;ng 104 (100105 (AN 91 (45)77(2B)"6(22)

F 0.99 102100 | Unknown 101(100Y55(h4) 73(5 V& I(T5)

12 1.0t 10-100 _{:"uu K7C100)95(95)110(90)55(IRI41 (I0)
0 ) 1oar T omio0 | vaknmem - FICI00) 79030 700283414260 075012177 (A)

10-100 r7~Anv| benzene ALY TO6(LO) . N
T 7000 T ik TICIHMIA (100191 (1Y 1080 71(70) 1 26 ¢)
[T et e T B
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TABLE A-118.

(Continued)

GC | Relativd Amount Tentative
Peak |Retent lor woft Identification Characteristic lons in Mass Spectrum
No. Time
30 1.10 10-100 | Dtethyl disulfide 122(100) 66 (82)94 (50) 124 (8)
3] 1.17 >100 Unknown 113(100) 75(100)111(95) 58(64)49(56) 124 (15)
32 1.32 10-100 | Unknown 109(100)67(60)41(24)77(22)91(21)
33 1.35 10-100 | Unknown 109(100)55(98)53(72)67(65)142(M)
3% 1.52 10-100 | €, alkyl benzene 133(100) 105(70)148(55)77(22)
U Hindene € H), Ml46
35 L.54 10-100 Zé-dmdre—{,i-dlmethxl 131(100)91.819.146(40)
36 1.56 10-100 | C  H ., eg methyl butenyl benzene 131 (100)91(42)146(40)105(30)77(22)
37 1.58 10-100 | C, M 131(100)91(53)146(50)105(30)
38 1.61 >100 Unknown 121(100)93(95)97(90)65(90)115(60)109(50)198(30)
Cll“ll:' eg [,I-dimethy!l-
39 1.65 10-100 2-propemyl benzene 131(100)91(62)146(50)115(38)
40 1.66 10-100 | Unknown 55(100)91(50)90(25)93(23)143(18)158(8)
2,3-d1 hydro-6,7-dimethy}
41 1.67 10-100 | |’H-fndene €, H,, M146 131(100)146(70)91(42)115(30)
4—(2-buteny!}-1,2-dimethyl
42 1.73 10-100 | penzene €, H;c  MI6O 145(100)91 (8B) 160(40)55(55)
1-(2-but 1}-2,3-dtmethy!
43 | 1.95 1o-100 | so{2by it M6 145(100) 105 (40)125(30)124(30) (no 160)
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TABLE A-119.

IDENTIFICATION OF COMPONENTS IN NEUTRAL

FRACTION OF SAMPLE NO. 45E

GC

pookc | Mg A'm"" o Characteristic Jons in Mass Soactrum Mort Resmaneble Blemenn Metch
No. Compound X
x 103

1 873 - AN 89(100)53¢99)91 (35) 124(31)126(20)

? (12} - €M Cly Dichlorobutene 8A(100)89(89)5)(94)90(38)124(14)126(9)128(1)

) 883 - Methylpentanone 4L(T00)85(55)43(55)45(1R)57(16) 2-Pentanone . b-methy) “58
4 (1]} e Xylene + 7 55(90)73(78)91(56)106(21)

] 903 »e 2-Propenal-3(2-furanyl) 71(100)66 (76)122(65)43 (50) 9% (46) 124 (6)

6 933 ane Chloro-alkene 111¢100) 75(81)113(66) 77 (25)89(23) 124 (9 126(6)

’ 950 .- 1 43(100)99(76}55(58)70(35) 100(4)

8 1003 .- Chloro-alkene 41(100)43(40)85(30)57(16)87(5)99(0.6)97(0.4)

9 1037 - Acetophenone 105 (100) 77(88) 51 (36) 120 (24) Ethanone, 1 -phenyl 719
10 1049 - L-Methyl-1-phenylethancl 79(100) 107 (74)77(57) 122(22) 51(26) Benzene methsnol,®-methyl 637
1 1095 L Cy-alkylbentene 133(100)105(70)148(57) 77 (19)91 (20} 51 (19)63(12) Benzene,l-ethyl-3-(1-methyl ethyl) %80
12 s L ? 61(100)154(70)94(33)122(16)156(8)

1 1163 e Mixture + Benzene,l,l'oxybisfé-methyl) 97(99)121(92)65(94)93(93) A1 (47)170¢17)198(100)199(8)

14 1176 Lad Ethenol, 1 - (2 -butaxyethoxy) 45(100)57(80)75(17)87(10)89(8)132(1) Ethanol,1-(2-butoxy athoxy) (3%
15 1194 . 3(14)-Bensofuranone, dimethyl 94(100)162(36) 76 (38) 104 (36143 (33) 121(28)147(22)

16 1208 L ? 75(100)111(65)99(48) 157 (42)50(318)127(22)159(14)

17 1231 Lo Benzoic acid,2-propenyl ester 105(100) 77 (42)51(20) 1172(3)162(2) Benzoic acid,2-propenyl eeter
18 1255 v 3(2H) -Benzofuranone dimsthyl 162(100) 104 (78)77(69) S1(52)131(56)78(44)135(38)163(13) 3(2H)-Benzofuranone dimethyl
19 1264 L H 111(100)97(98)81(92)65(72)138(67)170(33)200(32)198(18)202(2)

20 1273 " p-Methoxypropiophenone 135(100)77(27) 164 (22)51(16)105(10) 79(9)

2 1325 L Phosphorodithiofc scid,0,0-dlethyl S-athy 186 (100)97(76)121(61)65(56)93(57)125(25)214(24)

22 1373 . €M 202 (100) 187 (50)1465(67)159(60) 91 (48)203(16) B 1_'1)4:::&;1L 1-1-cyclop - 329
23 1398 . 1 86(100)B1(98) 111 (B2)55(77)135(76)163(£7)191(52)224(37)

26 1432 - Mixture ¢ 176 (100)131(98) 77 (91) S1(82) 146 (84) 193(72)115(65)91(66)

25 wn ow Homolog of #21 97(100)121(93)65(76)93(71) 125(66)153(469) 129(44)240(50)

26 1305 s Cq-Alkenylphenol 107 (100) 135 (96)

’u 1529 L 7 55(100)123(98)106(35)63(29) 124 (B)193(1)

28 1382 aee Alkyl-teteahydeonephthalene-1,1-dtoxtde | 166(100)176(99)131(92)193(88)77(66)51(58)91(46)218(5)

19 1603 . 1,2-Benzisothiszole, Jethoxy 196 (100)76(56) 77 (52) 104 (37)120(28)147(21)169(17)211 (14) 1.2-Benzianthiazole,d-ethoxyl. 1. -dloxide 683
30 1613 . 97 (100)65(74)93(52) 176 (42)202(46) 238(26)122(16)

* lsomer of #29
—e—
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TABLE A-119. (Continued)

GC
Retention | Amount, Tomative L . SAoet Remonable Biermenn Match
Posk | index won Wentification Cheractaristic lone in Mass Spectrum -
No. Compound .
x 103
31 1715 el Df-2-propenyl phthalate 149(100)41(52) 104 (46) 76 (44)132(371189(451190(6) l,g;wg‘mhxyllc acid,di.2- 491
32 1788 b Subst . -benzofuranone 189(100) 190(13) 76 (18)115(16)41(18)149(1))
13 2121 el ? 199(100)103(80) 76 (39)115(38)61(24)162(23)
s 2240 b Sulfor-contsining? 97(100)65(62)93(62)121(62)125(48) 1B0(49)332(21)263(17)299(8) -
35 29 Rieted ? 176(100) 177 (31)57(21)149(22)119(14)91(10)193(6)
3 2611 . Phthalate 149(100)
TABLE A-120. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 45E
GC & T - Most Ressonsbie Blemenn Metch
Rewntion | Amount, entative Chavactaristic lons in Mees Spectrum
Posk | 4 sen ut identification LU
No. Compound -
x 109
1 816 - Trimethylpiperidine 112(100)86(98)55(37)127(26) Piperidine, 1,2,6-Trimethyl. 434
2 832 bl Mixture ? 61(100)85(71)63(52)57(18) 2-Hexanone, 3,4-Epoxy- 501
3 91l - C4-Alkylpiperidine & 141 71(100)126(94)41(59)100(23)141(11)
4 976 Ll Methylpyridine + 7 93(100)65(38)65(18)92(12)140(8) 155(1)
b 1056 - Methylaniline 106 (100)107(76)122(1)77(20)91(5)
[ 1178 - Methoxyaniline MV 123 80(100)108(79)123(56)53(22)65(13)
? 1344 - Pentamethylaminobentene MY 163 148(100)163(98) 121(52) 131(26)103(24)93(22)77(20)
) .
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TABLE A-121. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 46VI

::‘( :::;:‘::n N::/u.m, . d::::::;'::m Characteristic lons in Mass Spectrum
No. Time
1 0.12 - Alr 44(100)
2 0.16 >100 |Dichloromethane 49(100)B4(100) Sat'd.
3 0.22 1-16 |[Chloroform 83(100)85(65)
4 0.25 1-10 |Dichloroethane 62(100)64(33)98(15)
5 0.26 1-10 1,1.1-Trichloroethane 97(100)61(70)99(67)117(15)
6 0.34 10-100 (nichloropropane 63(100)62(70)41(50)39(35)65(30)76(23)
7 0.36 ~r Trichloroethylene 95(100)130{80)132(79)97 (63)60(65) )
8 0.54 1-10 |Toluene 91(100)92(60)
9 0.68 <1 Tetrachloroethene 131(100)166(95)129(80)164(73)94(61)47(48)
10 1.00 -(8) 1s 75(100)77(33)

TABLE A-122. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 46VE

GC l"e lative | Amount, Tontative
Pesk Retent torf ught identification Characteristic lons in Mass Spectrum
No. Time

1 .13 - Alc 44 (100)

2 .18 1-10 Dichloromethane B84 (100)86 (70)49(50)

3 .29 1-10 1,1,1-Trichloroethane 97(100)99(70)61(25)117(18)
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TABLE A-123. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 47VI

GC |Relative Amount, Tentstive
Peak [Retention pah Identification Characteristic lons in Mass Spectrum
No. Time

i 0.11 — air 44(100)

2 0.17 1-100 acetone 43(100)

3 0.18 10-100| Dichloromethane 49(100)

4 0.2} <! Dichloroathylene * 61 (100)96(72)98(50)63(30)

5 0.24 1-10 isopropyl ether 45(100)43(50)61(15)87(12)

6 0.30 <1 benzene * 78(100)

*Probably in blank

TABLE A-124. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 47VE

p(:fk ::i::’:‘i’:f An:;/u'nt, 'd::::;:::o" Characteristic lons in Mass Spectrum
No. Time
1 .14 - Alr 44(100)
2 19 1-10 Diethylether 45(100)5§(96) 74 (50)
3 .20 10-100 | Dichloromethane 49(100)86(50)
4 .25 1-10 1,1-Dichloroethylene 61(100)96(45)
5 .27 1-10 Isopropyl ether 45(100)45(43)87(20)
6 .29 L1-1 Tetrahydrofuran 42(100) 72(30)71(28)
7 .34 .1-1 Benzene 78(100)
8 .65 Jd-1 Bichloropropane 76(100)41(47) 78(40)
9 1.00 (8)- L.s. 75(100) 77(30) 110(28)
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TABLE A-125. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 48VI

:fk R:::: ::r An;:\;lm. 'd:::::::.'on Characteristic lons in Mass Spectrum
No. Time

1 0.11 - Atr 44.(100)

2 0.21 10-100 | Dichloromethane 49(100)

3 0.21 1-10 Cyclopentadiene 66(100)65(65)

4 0.26 <} Dichloroethylene 61(100)96(52)63,98(33)

5 0.27 <1 Chloroform 83(100)47(80) 85 (60)

6 0.131 a1 1,1,l-trichloroethane 97(100)99(63)61(50)63(18)117,119(8)121(4)

7 0.41 ~] trichloroethylene 1300100)132(97)94(94)96(62)

8 0.52 <1 methyl isobutyl Ketone 43(100)58(30)85(15)100(10)

9 0.58 <1 toluene 91(100)

10 0.7 <1 1,1,2,2-tetrachloroethene 166(100)129(90)

11 1.00 —— Is 75(100)

TABLE A-126. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 48VE

oox [Recentio] A o Characteristic lons in Mass Spectrum
No. Time
1 o | < | atr 44(100)
2 0.18 10-100 | Dichloromethane 84(100)
3 | 0. | 1-10 [ 1,1,1-trichioroethane 97(100)99(70)61(25)119(10)117(8)121 (4)
4 | 1oo | - |15 75(100)
—————— —— =
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TABLE A-127.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 49VI

Pf:k R::::::;t A’::;'m' ld::::::;-oon Characteristic lons in Mats Spectrum
No. Time

1 0.13 — Alr 44(100)

2 0.16 »100 Acetone 43(100)58(40)

3 0.17 10-100| C_H. _, eg 2-Me-2-butene 55(100)70(28) 41, 42 (20)

4 0.1 10-100 | Diethyl ether (T) Sat'd 45,59,74(100)

S 0.17 10-1004 Dichloromethane 49{100)

6 0.18 10-100 Carbon disulfide 76 (100)

? 0.22 10-100 Dichlorocthylene 61(100)96(60)98(40)63(35)

8 0.24 10-100 ] Chloroform 83(100)

9 0.28 <1 1,1,1-Trichloroethane 97(100)99(67)61(55)117,119(12)

10 0.28 1-10 2-Methyl-2-butanol 59(100)73(57)43(46)55(45)

11 0.30 Benzene 78(1.00)

12 0.31 10-100 Carbon tetrachloride 119(100)117(80)47(50)82 (4B)

13 0.34 1~-10 Cyclohexene 67(100)54(70)82(40)41(25)

14 0.38 10-100 Trichloroethylene 95(100)130(82)132(79)60(62)

15 0.59 10-100 Toluene 91(100)92(60)

16 0.75 1-10 1,1,2,2-Tetrachloroethene 166(100)129,131(90)164(82)166(50)89(42)

17 0.84 1-10 Chlorobenzene 112(100)77(58)114(33)

18 0.90 1-10 Cz’ Alkyl benzene 91 (100)106(30)

19 0.93 10-100 C2- Alky! benzene 91(100)106(50)

20 0.97 1-10 Cyclooctatetraene 104 (100) 78(62)103(60)

2] 0.98 1-10 Cz- Alkyl] benzene 91 (100) 106 (40)

22 1.00 —— 1.s. 75(100)

23 1.0s 1-10 Aromobenzene 156 (100)158(98)77(75)

24 1.17 l-l‘O Rutyl Ketone 85“0")5—7(38)41(1‘7)MZ(:O)IZ’“O)
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TABLE A-128.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 49VE

GC | Relativ Amount,
Pesk |Retentior] /! \dentification Characteristic lons in Mass Spectrum
Na. Time

1 0.10 ———— atr 44(100)

2 0.13 >>>100 Diethyl ether 59(100)45(78)74(70)

b ] 0.15 10-100 | Dichloromethane 49(100)

4 0.20 10-100 Chloroform 83(100)

5 0.22 >100 Yetrahydrofuran 42(100)41(55)71(50)72(50)

6 1.00 ——— 1S 75(100)

7 1.15 1-10 cmum 93(100)91(58)92(45)77(30)79(25)105(20)121(15)

TABLE A-129.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 491

:ﬁ m:;m A-:;lm u:::::;vnm o tors in Mem So Most Reasonsble Blemann Match “
e Compound x "')’
1 862 bl Oxybicyclof4.1.0lheptane 83(100)41(62)55(40) 54 (40)69(30)97(1)) 7-Oxadblicyclof4.1.0)heptene 584
2 868 il Ethylbenzene 91(100)106(41)77(15)51(12)65(9) Benzene, ethyl 79
3 87) hed C,-Alkylbenzene + Alkyl slcohol 56 (100)55(56)43(56)69(29)91(8)106(3)105(1) 1-Pentanol 635
4 1061 il Ethane,1,1' -oxybie|2-ethoxy! 45(100)59(44)72(43)73(40)103(4) Ethene, 1,1’ -oxybis|2-ethoxy) s
5 t13o0 ahd Dibromocyclohexane + ? 81(100)79(85)53(60)41(43)77(25)97(23)132(1)
6 1165 bl Bromocyc lohexsnol B1(100)99(30)57(24)55(22)79(19)127(5)128(2) Cyclohexanol,2-broso 418
7 1209 il Dibromocyc lohexane 81(100)79(20)53(14)41(12) 117¢(10)127(4)119(3)
8 1529 -~ 1,1'-Bicyclohexyl-ethyl 83(100)55(64)111(32)41(28)67(10) 194 (8) 1.1"-Bicyclohexyl-2-ethyl-trans 306
9 1567 e Subst . -cyclohexane 95(100)55(B80)113(62)41(58)67(46)112(29)83(26)114(5)178(1)
10 1677 b ? Teomer of #9 95(100)55(56)67(35)41(34)96(35)97(30)178(16)
11 1703 - N-4-ethoxyphenylacetamtde 108(100)109(92)179(40)137(36)80(25)81(20)63(35) Acetamide K- (4-ethoxyphenyl) , 814
12 mn hd 8is(2-ethylhexyl)phthalate 149(100)167(29)57(34)70(22)71(22)




TABLE A-130.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 491

S T h:n ;ﬂm 1ors in s Most Remonable Blemann Metch o
No. Compound y
1034
1 1437 - Benzanesulfonic acid,s-methyl hydrozide 91(100)155(59)63 (48) 186(59) 187 (4)
2 130% - € 2 12 Ferry actd 7146(100)87(66)
3 1623 bl Tsomar of #1 91(100)65(39)121(32)155(25)185(27)186(2)
[ 1709 . C > 16 Fatey actd 74(100)87(78)
3 17187 . Methyl benzenssul fonsaide 91(100)171(52)155(50)107(48)65(58) Benzenasul fenamide,é -Methyl 518
[} 1884 * € > 15 Fatty scid 10-Undecencic acid, mathyl ester 616
: TABLE A-131. IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 49E
:: a:-nam m u::::-:m 1one I Mest Most Ressonable Blemenn Metch
TR e b2
::; 1 833 i Chlorobsnzene 112(100)77(79)116(31)51¢(31)50(30)78(5) Benzene, chloro 582
L 2 92 * Mathylcyclohexanone 83(100)42(66)41(66)54(44)33(43)69(10)97(12) Cyclohaxencns , & -methyl 139
) 960 * Chlorocyclohexane 67(100)87(62)35(36)41(15)54(33)118(1)120(0.3) Cyclohexane, chloro 384
4 999 » Decane $7(100)43(91)71(36)85(22)99(5)1462(3) Decane 089
s | 1009 Lad Chlorocye lohexsnol $7(100)80(26)81 (18)41(18)88(12)98(9) 134(4)136(1) Cyclohexsnol 4 —chloro 567
6 1013 htd Sudbst . -ketone 63(100)81(50)71(41)108(33)111(30)139(18)154(18) 2-Olnblcycl_o|1.2.1]oc!lﬂll.i.i-ul-(hyl 107
7 1061 bad ? 45(100)59(43)72(40)23(38)123(10)
8 1079 - Cs-Alksoylcyclopentens 81(100)87(68)88(35)89(50)110(47)95(40)124(4)132(3) Cyclopentane,2-athylidene-1,1-dinsthyl 3538
9 1099 . Undecane 37 (100)43(93)71(46)85(22)156(2) Dodecane m
10 1130 b Alkyl-cyclohaxens 81(100)79(80)33(60)77(58)105(39)51(34)148(2) Cyclcohexene,3-{2-propynyl] 408
11 1us hdd 1odohaptane 61(100)99(50) 37(40)33(36)79(10) 127(8) 128(4)226(2)
12 1129 e Mixture ¢+ Iodochlorocyclobexsane S3(100)67(99)81(97)117(28)127(15)244(8)246(3)
13 1349 . 1,1° -biphenyl 154 (100)153(40)132(27)115(21)76(17)51(16)63(14)
16 1364 e ? 77(104)107(67)51(36)137(24)152(20)
13 1433 * Sromonephthslens 127(100)126(26)63(22)206(746)207(71) Naphthelene,l-bromo 573
16 3 . 1,1°'-8tcvclohexyl-2-ethyl 83(100)35(50)111(26)41(20)194(35) 1.1'-Btcvclohaxvl, 2-ethyl- trans 08
17 1533 . Mixture 7 + teomer of #8 83(100)55(86) 112(35)41(350)109(38) 165(32)203(4)
18 1613 had 1 83(100)55(086)165(58)95(39)461(49)109(42)
19 2093 bt ? 93(100)188(56)271(2)




[AA%

TABLE A-132. 1IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 49E
GC
Rewntion | Amamt, Tontative Most Ressonable Biemann Match
Posk o Identification Chersctaristic lons in Msss Spectrum 4]
No. Compound -
x 103
1 1416 * lafdazolidine, €; Alkylphenyl BS(100)57(67)56(61)91(36)117(1 1) Morpholine, 3,4-DiMethyl-2.Phenyl.- 361
(2R, Trans-)

2 1432 hd laidazolidine, Cj Alkylphenyl 99(100)70(64)162(58)91(42)71(40) 117(12)190(14)

3 1480 hid ? 100(100) 77(22)44 (15177 (14)182(6)167(3)

4 1545 - Tsomar of 43 100(100)72(66)77(19)46(50)56(21)180(10)

3 1913 il ? 58(100)71(58)167(19)180(14)182(8)183(4)184(0,2)

TABLE A-133.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. S50VE

P(:ack R::%::::: Am“:lu'nl, ld::t':::c‘a'::on Characteristic lons in Mass Spectrum
No. ime
1 0.14 ——-- Alr 44(100)
2 0.18 1-10 Dichloromethane 49(100)
3 0.24 <1 Chloroform 83(100)
4 0,36 <1 1,2d1ichloropropane 63(100)62(70)41(55)71(50)65(30) Sm 97,99,112,114
5 0.64 1-10 1,2,2-trichloropropane 97(100)99,111(70)113(45) Sm 131,133,135
6 1.00 —_—— Is 75(100)
7 1.20 <1 C3 alkyl benzene 105(100)120(45)
8 1.21 <1 dichlorobenzene 146(100)148(70)111(33)75(25)
9 1.24 <1 CJ alky! benzene 105(100)120(50)
10 1.35 <t Cl‘ alkyl henzene 119Q100)134(30)
11 1.41 <1 Cb alkyl benzene 119(100)134(30)
12 1.41 <l Cl, alkyl benzene 119(100)134(40)
13 1.44 <1 CioM1y 8 €, styrene 117(100)132(40)115(38)1133(28)
% 1.45 <1 C, alkyl benzene 119(100)134 (40)
15 1.48 i-10 trichlorobenzene 180(100)182(95)1B4(40)145(25)147(15)
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TABLE A-134.

IDENTIFICATION OF COMPONENTS 1IN NEUTRAL FRACTION OF SAMPLE NO. 50E

Most Ressonsble Blemann Match

SC. |Perention | amoum. Fontative Cheracteritic tons in Mens m
| tcton " Crmoond o
1 855 el 1.3-0foxolane-2-(chlornmethyl) 73(100)45({46)121(16)91(6)123(5) 1,3-Dioxolane,2-(chloromethyl) 33
2 1003 »e 2-Propanol ,1-(2-methoxy~|-methylethoxy) __ 59(100)45{60)103(28)73(28)104(%4) 7-Propannl, 1~ (2-wethoxy-l-methylethoxy) 71t
3 1007 [ * leomer of #2 59(100)45(62)73(28)103(26) » 672
4 1215 hbed Bentancme thanasine ,N-methyl,N-nitroso 91(100)120(63)92(48) 150(28)65(20)51(10)151(3) Benzenemethansmine ,N-methyl -N-aftroso 314
5 1360 it Nitrosniline 65(100)138(83)92(58)80(30)52(24) 118(26)139(6)121(6) Bene {ne,3-nitro hYa)
[ 1501 - Chloroslkyleubst . -phenol 108(100) 91 (44)107(36)65(22)200(16) 202(5)
7 1658 e 2,4-Bte (] -mathylbutyl)-phenol 205(100) 11(26)43(26)206 (16) 234 (6) Phenol,2,6-bie (1 eethyl butyl)- 433
8 1676 " C > 16 Alkane ST(100)43(70)41(42) 16 (59)85(47)99(14) 148¢4) Pentacossne 646
9 1700 wen ? 44(100)68(83)201(78) 185(57) 173 (46) 96(40)203(26)214(6)
10 2337 i ? 91(100) 117(24)65(12)155(5) 147 (41207 (6)208(5)
u 2511 hid B1e(2-athylhexyl)phthalate 149(100) 57 (64) 71(28)167 (26) 113(10) 1.2-Benzenedicarboxylic scid. diteopropy] 368

ester
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TABLE A-135.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 50E

oC | Rweantion | amour. Tonative rons I M Most Ressoneble Blemann Metch
No. fredex ugh Identification Spectrum X
2103

] 1268 * Hydroxybenzencacetic actd 17(100)107 (95)161(84)56(34)79(18)162(8) Benzeneacetic acid,a-hydroxy-aethyl ester| S51%
2 1299 * Trichlorophenol 195(100)197(96)199(30)167(76)169(72)210(50)212(46)214(15) Benzene,1,3,5-Trichloro-2-methoxy 784
l 1341 L Benzened{carboxylic scid monomethyl esteq 41(100)91(45)180(41)107(30)121(29)77(16)65(13)181(2)

4 1361 L4 Trimethylbenzolc acid 147(100)1466(66)178(37)119(36)91(4)163(13) Benzoic aci1d,2,4,5-Trimethyl-methyl estec| 617
s 1364 an Trimethylbenzolc acid 147 (100) 146 (81)119(55) 91 (53)178(52)77(25)179(6) Benzoic scid,2,4,5-Trimethyl-aethyl ester| 360
6 1554 * Hydroxy-trimethylbenzolc acid 105(100)133(79)134(56)77(50) 164 (60) 194 (40)195(4)

7 1567 - Chloro- 7 113(100)161(93)151(91)77(30)217(92)219(19)

8 1628 Ll Dichloro- 17 126 (100) 154 (66)95(56)188(64) 190(41)253(36)255(25)257(4)

9 1705 b Browmo- 7 2646 (100)248(100)75(81)62(72)276(42)278(42)

10 1073 - 7 205¢100)57 (59)91(43)175(64)177(54)217(29)261(6)271(3)

11 1906 e ? 41(100)147(64)161(16)277(35)292(16)219(15)293(2)

12 23 - Chloro- ? 101 (100)77(66)79(29)262(11)264(4)326(8)328(4)

13 2399 b Chlero- 7 106 (100)77(78)90(48)126(24)296(16)197(141232(12)298(6)

14 2475 i Chloro-~ 1 63(100)92(96)90(87)126 (88)282(65)284(23)217(19)

"&

TABLE A-136. IDENTIFICATION OF COMPONENTS IM BASIC FRACTION OF SAMPLE NO. S0E
'f: Aention M:nm Tt c tic lore in Mam Mort Ressoneble Blemenn Match
No, Compound [ 48
x103
1 L33] e Methylpyridine 93(100)66 (100)56 (60) 92 (40) 94 (23)63(18)52(16) Pyridine, J-Methyl 484
2 1067 Lad Methylaniline 106 (100)107(89)77(22)70(18)51(10) Benzenamine, 4-Mathyl 626
3 1147 A Cq -Alkylpyridine 120(100)77(30)130(22)31(12) 1,2-Ethanediamine, N,N'-DiMothyl.N,N'- s23
diphenyl -

4 1163 e 2 -Methoxyaniline 80(100)108(80)123(53)33(18) Beazensmine, 2-Methoxy 106
b 1182 \d J-Methyl-5.Ethoxypyrazole 98(100)97 (40)126(32)67(22)

[ 119% e Benteneacetamide, N.(Aminocarbonyl) 118(100)91 (36)134(32)116(26)65(15)178(16)179(2) Benteneactamide, N-(Aminocerbonyl). 220
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TABLE A-137. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 51VI

GC |Relativel appune, Tentative » ’
Peak |[Retentio gl Identificstion Charscteristic lons in Mass Spectrum
MNo. | Time

1 0.13 - Alr 44 (100)

2 0.17 1-10 | Diethylether 59(100)45(98)74(58)

3 0.18 10-20 | Dichloromethane 49(100)R4 (40)

4 0.26 (] Chloroform RI(LO0)BS(67)

5 0.25 1-10 | 1,1-d1-propoxyethane (T) 45(100)43(45)87(22)59(15)95(6)

6 0.27 <1 Tetrahydrofuran 42(100)71,72(33)

7 0.28 t-10 | Dichlorrethane 62(100)49(38)64(33)98(12)

8 0.29 1-10 | 1,1,1-Trichloroethane 97(100)99(67)61(55)63(18)117,119(14)

9 0.38 80-100 | nichloropropane 6$31(100)62(70)41(50)65(30)76(28) Sm 112,114

10 0.40 | Trichloroethylene 95(¢100)130(78)132(76)97(63)114(33)

11 0.75 1-10 | 1,1,2,2-Tetrachloroethene 166(100)129(R9)131(88)164(82)

12 1.00 -(8) 1s 75(100)77(133)
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TABLE A-138. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 51VE
GC Relative | amount, Tentative
Peak lAt'f ent fon ugh Identification Characteristic lons in Mass Spectrum
No. Jime
1 0.12 - Alr 44 (100)
2 0.16 1-10 Chlnropropene + Diethyl ether 74 (100)59(85)41(78)39(65)45(30)76(27)78(10)
3 0.16 10-100 |Dichloromethane 84 (100)49(99)86(95)
4 0.19 <1 |[Methyipentane 43(100)62(55)41(33)71(22)86(2)
5 0.20 <1 [CeH}4 S57(100)41(82)56(78)43(53)72(9)86(4)
6 0.22 1-10 IChloroform 83(100)85(67)47(55)
7 0.24 <1l |[Tetrahydrofuran 42(100)41(80)39(45)55(38)72(35)71(34)
8 0.25 1-10 [Dichloroethane 62(100)49(50)64(33)98(8)100(6)
9 0.26 <1 [1,1,1-Trichloroethane 97 (100)99(70)61(51)119(18)117(16)
10 0.34 10-1n0 |Dichloropropane 63(100)62(70)41(50)39(35)65(30)76(26)
11 0.36 <1 [Trichloroethylene 95(100)130(R0)132(80)97(70)
12 0.45 <1 [Tetramethylcyclopropane (T) 55(1L00)B3(78)461(62)39,56(42)69(32)98(32)
13 0.49 <1 [CgH16. €-8.. Dimethylcyclohexane S5¢(100)97(67)69(45)112(20)
14 0.67 1-10 [Tetrachloroethene - 166(100)131(95)129(94)164(80)
15 1.00 -(8) |is 75(100)77(33)




]
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TABLE A-139.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 51E

Most Aemsoneble Biemann Match

GC .
Astantion | Amount, Tentstive .
Posk 1 tncten ugh identificetion Cheractaristic lons in Mass Spectrum '
No Compound LY
= 103
L‘ BAS L34 Chlorohsnzene 2€100)72(26)114(32)51(29)50(28) 14(12) Benzene, chlore 598
2 999 . Chlorocyclohexsnol $7(100)80(26)81 (1A)IR(BI10S(3)134(2)116(1) Cyclohexanol ,4-chloro 364
3 1051 bon Nitrobenzrne 77(100)51(70)123(36)50(29)65(16)9)(14) BSentene, nitro- 711
&4 1073 - Bromocyc lohexanol BL(100)S7(66)99(27)134(3)132(2) Cyclohexanol,2-bromo 472
s t100 > Bromochlorocyclohexane A1(100)79(18)53(1)41(12)117(6)119(2) Cyclohexane,1-bromo-2-chloro 451
L] 1131 had Nitrocyclohexene B8L(100)79(86)53(69)41(51)97(21)127(4)
? 1183 . flalo-cyclohexane 81(100)89(29)41(2B)57(26)55(25)79(23)127(5)128(3)
8 ner L4 Hslo-cyclohexane B(100)61(31)55(29)57(24)79(22)98(1)
9 1350 - ).1'~Bipheny! 156(100)153(41)152(29)155(22)76(20)51(16)115(7) 1,1'-8tphenyl S8l
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TABLE

A-140. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 52VE
£N§ helatlve A’::"""" — ) Charscteristic loms in Mass Spectrum
Time

| -- Alr 44(100)

2 .13 10-100] Acetone 43(100)58(10)

' 16 ~100 Dichlnromethane 4£9(100)84(35)

4 (1R 110 Di{=opropyl ether 45(100)41(45)61(15)BT(10) 93(R)63(2)

5 .22 10-100 Di{isopropyl ether 43(100)463(00) 41 (48)87(40)59(30)69(10)

6 .25 1-10 1,¥,1-Trichloroethane 97(100)61(78)

? .27 i-10 Benzene 78(100)

R 1 1-10 Bromnd{chloromethane B3(100)85(67)47(0)127(6)

9 i 1-10 Trichlorcethylene 95(100)60,97(71)62(50)132(31)

19 .61 i-10 CoHyg. ©-R. Trimethyl pentene ST(100)41(60)55(29) 39(19)69,97(5)112(4)

11 .52 »>100 Toluene 91(100)92(h0)

.57 >>100 Toluene 91(100)92(A0)
.61 > 100 T(\_l‘l:lfnﬂ Q1(100192(60)

12 .R3 10-100 { Chlnrohenzene 112(100)77(R0)

13 .90 00 C, Alkyl benzene 91(100)106(30)

14 .92 10-100 ClAll(yl henzene 91(100)106(42)

[ .96 =10 Cyelonctaterraene 104 (100) 7R(55)103("N) 51 (40) 77(2R)

16 .98 t-10 Cl Alkvl benzene 91(100)106(40)

17 1.00 ~(A) 1.s. 15(100)77(133)

IR 1.0 1 €, Alkyl benzene 105{100)120(2R)

19 1.12 Al Chlorotaluene 1 (100)126(20)R9(18)128(9)

n 1.20 “1 Alkane S7C100)43(1R)SA(ITI4I(W)71(1R)

21 1.1 “1 Dichlorahenzene T46(100) 75(RR)S7, 111 (74)5S(T0)14B(62) 76 (60)56(55)73,37(32)113(28)150(1
22 1.2 1-10 Dichlorobenzene 1460100) 75(R6I1IT(TD) 14R(HS) Il
Fal 1.29 1-10 Dichlorobenzene 46 (1001 16R(A2Y111(57)75(52) Il
24 1.0 4] 434 Alkyl henzene 119(100) Sm |34

25 1.7 “1 Tinknown T&(100) IRN(RS) TAZ (TRIING(60) 1467(12)184(25)
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OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 52E

TABLE A-141. 1IDENTIFICATION
:i wm.o,. N::"m H::‘:.:m Charactaritic lons in Mess Spactrum Most Remonsble Biemann Match o
No. Compound x 103
t 89 . Methoxybenzene 108(100) 78(79)65(74)9) (1851 (161 109(A) Aenzene, Methoxy- Shl
2 9ns D Chlorophennl 120(100)64(35)130(32)92(16)100(R) Phenol, 2-Chloro- 45%
3 1002 POve Phenol 94 (100166 (85)65(56)40(64)95(12) Phenol &r0
. 1064 e Rromophenol + #6 108(100)107(87)77(64) 19(43)90(26)172(20) 174 (19)
’ 1047 L Benzolc Actd « M 105(100) 77 (603136 (36)51(20) Benzolc Acid, Methyl Beter 613
6 1068 . Methylphenol 107(100) 108(82)77(34)79(26)109(6) Phenol, 2-Methyl- 666
? 1091 Lo Chloropheno! (methylated) 162(100) 99(84) 107 (761127 (55) 10B(52) 71 (421144 (32)63(27) Benzene, 1-Chloro-4-Methoxy 350
(] 13s . Diethylphennt 107 (100)122(81) 12L(49)91 (40} 77 (34) 1 50(4) Phenol, 2,4-Dimethyl 393
9 1169 - Bromomethoxybenzene 186 (2001187 (97) 143(59 145(58)63(42)92(30)171(41) 173 (40) Benzene, 1-Bromo-2-Methoxy 412
10 s - Methylbenzolc Actd 119(100)91(58)150¢37)107(26)65(20) 186(2)188(2) Benzolc Acid, 1-Methyl-Methyl Zeter m
11 1289 L Trichlorophenot (wathylated) 195(100) 197(97) 167 (61)169(59)210(54) 212 (51)214(17)97 (20) Bentene, 1,2,4-Trichloro-5-Mathoxy 583
12 1626 o Benzencsulfonaatde N,4-Dimethyl 91(100)85(28)155(24)121(21)185(23) Renzene Sulfonawtde, N,4-Dimethyl 591
1 1818 - Phenol, 2,6-[4(hydroxyphenyl)dimethy!]) 108(100)52(18)77(12)91(11)214(36)181(246)183(7)
16 { 1964 e Phenol, 2-14(Hydroxyphenyl)methyl]- 107(100)94 (36377 (201157 (18)200( 561 181 (15)165(4) Phenol, 2-{ (4-Aydroxypheayl) Methyl) 596
15 | 1978 - € > 18 Fatty Actd 74(100)87 (84)143(26)199(9)255(4)298(3) Heptadecanoic Acid, 16-Methyl, Methyl s8)
Ester
16 | 2035 - Phenol 2-[4-(Hydroxyphenyl)methyt] 107(100)77(28)152(18)153(16)200(85)199(41)201(11) Phenol, 2| (4-Hydroxyphenyl) Methyl] 522
v | 2302 L | -Phenanthrenecarboxylic Actd Octahydro, | 239(100)260(15)197(15)161(20)129(17)150(163299¢11)314(S) 1-Phenanthrenecsrdoxylic Acid Octshydro, | 696

1,4-Dimethyl-7-(1 Methylathyl) Methyl

1,4-Dimethyl-7-(1_Methylethyl) Methyl

Ester

Ester
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TABLE A-142.

IDENTIFICATION OF COMPONENTS IN BASIC FRACTION

OF SAMPLE NO. 52E

Most Ressoneble Biemann Match

GC | qgmantion | Amount, Tentative

Pesk oy Identification Cherscteristic lons in Mass Spectrum i
21

1 866 Ll Cyclohexylasine 56 (100)43(26)99(20)70¢11) Cyclohexan amine 595

2 090 il Hydroxymethylimidazole +#1 56 (100)98(66)81(42)462(32)53(32)69*31)97(35)99(20)

3 L 24 ) bl Ethanol, 2-(Uiethylamino) 86(100)58(60)42(17)102(13)117(7) Ethanol, 2-Diethylamino- 561

4 1032 b Methylpyridine 93(100)66(32)65(16)92(12194(6) Pyridine, J-Methy! 512

S uat el 5-Hexen-lyn-2one, 6-(1-Piperidinyl) 94 (100)148(77)134(65)177(50)122(38)52(32)81(27 S-Reren-)- Yn-one,6(l-piperidinyl} 402

6 017 - 1,2-Dicyclohexylurea 56 (100)55(63)99(62)143(41)98(26)224(14)
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TABLE A-143.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 53VE

Relattve

GC Amount, Tontative .
Pesk Retention ugh \dentificstion Characteristic lons in Mas Spectrum
No. Time
1 0.13 - Alr 44(100)
2 0.13 ~1 Butene 41(100)56(70)39(41)
3 0.15 10-100 |Acetone 43(100)58(25)
4 0.16 1-10 Dichloroethylene < 61(100)96(90)98(55)63(33)
S 0.17 10-100 Dichloromethane 49(100)84 (45)
6 0.18 10-100 |Carbon disulfide 76(100)78(6)
7 0.21 1-10  [pichloroethylene 61(100)96(40)63(30)98(25)
8 0.22 10-100 |Chloroform 83(100)85(60)47(55)
9 0.26 1-10 |Trichloroethylene 97(100)61(90199(60)117(6)
10 0.26 1-10  [Methylbutyl adehyde (T) 464(100)61(76)43(62)58(52)71(20)86(3)
11 0.28 1-10 Benzene JR(100)
12 0.32 1-10 CiHyg 43(100)41(50)56(49)57 (40)85(18)71(15)100(2)
13 0.35 1-10 Bromod ichloromet hane 83(100)85(65) Small 127,129,131
14 0.35 1-10 Trichloroethylene 95(100)97 (70)60(65)130(460)132(40)
15 0.53 10-100 [Toluene 91{100)92(55)
16 0.56 10-100 Tetramethyltetrahydrofuran (T) 43(100)55(35)70(30)113(21)59(15)95(10)
17 0.68 1-10 jTetrachloroethene 166 (100)131(94)129(80)164(78)94(65)96,168(40)
18 0.88 <1 Cy Alkylbenzene 91(100)106(30)
19 0.90 1-10 (.2 Alkylbenzene 91 (100)106(40)
20 0.98 1-10 C; Alkylbenzene 91 (100)106(40)
21 1.00 -(8) 1s 79(100)
22 1.07 <t CqH20 43(100)57(70)B5(15)71(14) Sm 128
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TABLE A-144. IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 53E
-t hrinal R —t Charscraristic lons in Mass Spactrum > Most Ressonsble Blomenn Match -
No- Compound 2103
1 886 vra Phenol 94 (100)66(44)65(27)55(6)95(6) Pheno] 529
2 944 bk Chlorophenol ¢+ Methylphenol 108(100) 107 (96)77(48)79(43)51(18)90(22) 142(6)1464(2) Phenol, 2-Methyl- 522
3 958 Al Benzolc Acid + Bromophencl 105(100)77(64)136(36)51(24)172(14)174(14) Benzoic Acid, Methyl Ester 24)
4 908 it Methylphenol 107(100)108¢83)77(36)79(25)51(12)53(10) Phenol, 2-Methyl- 645
5 997 hid Chlaromethylphenol « #4 107(100)108(56)77(41)142(27)144(B) Phenol, 4-Chloro-2-Methyl- 350
6 1049 Lbd ¢ » 7 Fatty Acld 74(100)87 (46)55(26)59(18)115(8) Hexsnolc Acid, 5-Methyl., Methyl Ester 359
7 1099 bad Benzeneacetic Acid S1(100)150(27)65(18)89(8)59%(6) Benzeneacetic Acld, Methyl EBeter 652
a 1110 il Methylbromophenol + 7 107 (100) 77(60)120(54)92(43)152(26) 186 (60)188(59)
9 1215 bl Benzenepropanocic Actd 104(100)91(56)105(37)164(28)77(22)128(16)65(14)51(10)133(8) Benzene Propanoic Acid, Methyl Ester 307
10 1288 - Trichlorophenol + Fatty Actd 74(100)87(62)1463(20155(20)59(14) Decanofc Acid, Methyl Ester 260
n 1356 b Methylbromopheno 107 (100) 186 (84) 18B(84)77(76)51(246)121(10)151(8)
12 1506 i Dodecanoic Acid 74(100)87(71)55(20)43(17)1463(14)214(2) Dodecanoic Acid, Methyl Zster 653
13 1707 had Tetradecanoic Actd 76(100)87(76)55(22143(20)143(20)199(10)262(1) Tetradecanoic Acid, Methyl Ester 607
146 1808 boed Pentadecanotc Acid 76(100)67(82)113(13)55(24)lkJ(Z;;{II)(lO)IS(NI) Tetradecanoic Acld, 12-Methyl-Methyl Estef 422
15 1883 - C > 15 Fatty Acid 55(100)74(70)87(51)236(3)237(2) 10-Undecencic Acid, Methyl Ester 408
16 FLD & e Haxadecsnoic Acid 14(100)87(82)43(264)55(22)143(20)270(2)239(1) Hexadecanoic Acid, Methyl Ester 689
17 2010 e C > 17 Fatty Acid 74(150)87(82)143(23)43(31)55(24)241(4)284(2) Hexandecanoic Acid, 14-Methyl-, Methyl 508
Eeter
18 2070 bad Octadecadiencic Acid 67(100)81(90)55(59)95(60)109(30)294(2)262(2)263(1) 9,11-0rradaradienctic Acid, Methyl Ester 528
19 2083 hbd Octadecenoic Actd $5(100)69(74)76(72187(57197(561264(7)265(5)296(1) 9.0ctadecenoic Acid, Methyl Ester 742
20 114 At C > 18 Fatty Acid 74(100)67(82)143(246)199(8)255(4)298(3)267(1)269(0.5) Heptadecanoic Acid, 16-Methyl-, Methyl 702
Ester
21 2330 Ll C > 18 Fatty Actd 169(100)87(83)55(68) 74 (58)129(28)143(25)172(16)201 (10)
22 2415 * C > 18 Fatty Acid 74(100)87(90) 143(30)283(4)326(4) Hexadecanofc Acid, Methyl Eeter 08
23 2518 » C > 19 Fatty Actd 74(100)87(84)1463(28) Triacontsnolc Acid, Methyl Eeter 507
TABLE A-145. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. S53E
% [ A o NN o o S
No. Compound . ld’
1 863 . N,N.Dimethylacetamide 87 (100)64 (84)43 (55)42(42) 72 (40)88( 6) N,N-Dimethylacetestde 623
2 1205 - Quinoline 129(100) 102 (30} 128(21) 130 (10) 74 (12) 76(12) 50(9) Quinol fne 739
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TABLE A-146.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 54VE

GC et v § o imt, Tentative
p::. H"1 ':" o ugh Identification Characteristic lons in Mass Spectrum
1 012 -- Aty 44(100)
’ 0.1 10-100, | Acrtone ATOMSALYY)
] 0.6 10-100 Dehloroethylene - ~IHno)"h.(-;\)—l:(-l\)'m(\?)
“ "n 100 Need hetier spedtrum SHOLO0Y WS (RILT(ARYAR(12)1T(29)95(10) 10(5)
o 0.19 -1 1. 2-Dichloraethane AI(100)62 (18)65( U 15 20)
h 019 1-10 /-Met hylpent ane AVCI00ILZ(NOLT(12)71(20)19(12)
H 020 1-10 1-Methylpentane S7C100)SA(ROILDEH5)L 3(64) 72() 71 (5)86(I)
f 0.2 1-10 Piehlorarthyiene H1100)R(S2IKV I/
@ 0.27 ~10 Chinrnform RIINMAS(LY)
10 024 -1 Tetrahydrofuran 4 CeHypy A1(100)AI(57)462(50) 19,84(23)
n 0.2% 1-10 H:l_;vl cyclopentane 56(100)41(f-#)h‘)(ln)s‘;‘?)’;)—ﬂi(b)
17 0.26 10-100 1,1, 0-Trichioroethane 97(100)99(H6A)L17(12)119(20)
1" 0.28 10-100 Benzene 28(100)
14 0.30 - Cyrlohexane S6(100)41(65)B4(4R)SH(I2)AI(25)
19 0.1 “1 Alkane LICIN0Y41155)56(50}57(40)42(I12)71(15)R5(R)
16 0.34 <1 M4 Alkane LIIN0Y41  ST(66)71(41) 56, 70(312)R5(5)100(2)
17 0.6 10-100  ITrichlornethylene 95(100)27(67)110(60Y112(58)
iR N4 1 CyHjp Alkane 43(100)41(60)ST(A0) N (ISHLON(1D)
19 0,66 V-0 Co¥tyg Alkene S5 L1TOBIBI(RNILI(H)1IA2(IRIGAR( 10)
20 0.5% 10-100 Teluene N (100)92(60Y
2l 0,68 -1 Caltyg BHO100Y41(55)97 (50156 (12)42(2R)HI(21IBRIMINTI2(10)
12 0,69 1-10 1.1,2.2-Tetrachloroethene 1291000 166(9511 31(N) 164 (7A)F4(7%)
23 0.70 -1 CaHyg SSOI0MH7 (M) EL (A 112(15)
24 o.n 1-10 Calyp Alkane Lunm)snm)n'-(/.r:;ll(lw Sm 114
75 n.R0 -1 Chicrehenzene L120100) 77 (%51 (40
26 Ry 1-10 el SSCIDMR Y79 (ANAI (T2 (1M
_—1-1—" Tonr -1 | ISP '-nmn)l.\u.uv)';.';-(:r:'/,'mum o
'R ] ) Alhy) beasene KIRRILA LN g 1)
Enems -:.,u,,,. '.-ru-m)'-'-('m)lnu-mu(',snmw-_(;n___ T
BRI ...TT'T,'M;T.T - ';“."‘:,.‘.‘."‘M:).._. T e T T
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TABLE A-146.

(Continued)

GC [retotivel amount, Tentative

Poak | Retent i s dentification Characteristic tom in Mass Spectrum
No. Time

1" a1 1 Hydrocarbon LI10NAG 6112 7)IRY (I8N T ))

% L96 Al CoMR 4310057 (25)85(15) 111 (R)126(5)

n .97 <1 () Alkyl benzenc T 2 55 (100)91 (60)106(1D)

13 LR 0-100 €y Alkvl henzene 9 (IO 106 (65)

. 1.00 -(R) [£3 75(100)
o t.00 1-10 Cg HIR Alkeoe SS(1INN)97(40Y6T(IBI6I(ER) 1261 )

1M t.0s 1-10 €y HIA Alkene SSCINI9T(R2141(40)69(IM126(10)

1] 1.07 1510 Cq H20 Alkene SACID0YST(6RIRSCI2ITICET)I2R(1)

19 1.08 1-10 Cy Alkyl henzene LOS(100)120(7%)

40 1.12 110 ? Alkyl benzens A (LANR I(RSIA2,41(4S)126(5)

41 1.16 10~100 €y Alky] benzene QL(IN0Y 120¢12)

42 116 I-1n Alkane S7(100)63(10)71(55)41(50)56(30)113(B)
41 1.1R 10~-100 3 Alkyl benzene 105(1001120(37)

46 1.18 to~i00 €y Alkyl benzene LS (1001120030}

45 1.20 10~100 Cy Alkyl henzene 105(100) 120(50)

e 1.22 10-100 €y Alky! benzene 105(100)120(3M

4? 1.24 -0 Cin H20. eg. €4 Alkyleveloheane 55¢(100)97(50)96(10)B1(15)1460(])

4R 1.2 10-100 €y Alkvl benzene 105(100)120(40)

49 1.2 10 Dichloro henzene 166 (100) 148(A5) FL1(58) 11 118 150(1()
%0 1.29 1-10 €4 Alkyl benzene 91 (100)134(20)

st 1.29 1-10 €, Alkyl bhenzene 1051001134 (20)

"2 toiz ta-100 Plehlorohenzene + Alkane LAC100)57(RYATLDITI(IDI166(25) 14R(T)
a1 [ 1-10 Cg Alkvl benzene Ttagiomat(2y116(22)

k0 o An Hc‘lh’v‘l‘Slvrrm- HIZOOMTIRC) 15 (I2)90(22)119(16)

w s ~n 0 e .. Limoncne HR{IOMAT(IZYINANINT (L) E2T(10)E3I6(S)

[T vin Hivdrocarbon 4ulm)l'»l(lﬂ);l(ND)R\("())
UEPRR VR I e e

R [t Hi- ey , Alkvl benzens

10510031 A2
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TABLE A-147.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 54FE

:f.. “:""a'_”" “":,"“' “:::::.""m Charactavistic lons in Mam Spactrum Mot Remonetie Biemann Match
No. Compound -0
x 103
1 858 | ** Xylene 91(100)106(42)
2 863 | o+ C,y-Alkylbenzene 105(100) 120(67)27(11)
3 869 e c,;-.Allylbenten. 105(100)120(28)57(38)
4 876 | »e Cy-Albylbenzene 105(100)40(99)41(90)120(44)77(20) 91 (17)121(4)
s 889 | ** € = 10 slkane 11 (100)40($6)57 (58) 71 (28)B5 (187 142(2)
[ 901 ] C,-Alkylbentene 105(100)120¢36) 77(16)91(15) 51(8)65(6)
7 957 | o C, - Alkylbenzene 11901003134 (24)91 (23)
8 973 s c‘.uhylb.nnnl 119(100)134(22)
9 981 | e C - 11 alkane 42(100Y43(96)461(94)57(94)71(97)85(54)156 (5)157(0.5) Decene 4 -methyl s
10 100% hd C,-Alkylbenzene 119(100140(88) 134 (3%) 91 (24) Benzene,l-methyl -4-(1-methyl ethyl) ErA]
11 1089 - CS' Alkylbenzene IJJ(l00)ll9(ﬁ|)9l(33)-143(13)
1 1103 | oo Dodecane 57(100162(98)41(92)41(86)58(88) 71(92)85(90)1170(6}
13 1206 | e Tridecane 42(100)61(89)463(67)57(846) 71 (70)98(16185(14)184(0.3) Tridecane,4,8-dimethyl 440
“ 1268 | oo Methylnaphthalene 162 (1001141 (97)41(82)115(6031461(11)160(2) Naphthalene, l-methyl 276
15 1283 | o Methylnaphthalene 14201001 241(99.5)41(92) 115(69)163(14)
16 1304 | wre Trtdecane 43(100)57(94) 71(96)85(91)99(18) 184 (6)185(0.2) Tridecane EX)
v 1367 | o € 13 Alkane 43(100)57(63)141(63)71 (31)85(201115(18)156(24)193(})
18 1381 [ = C > 13 Alksne 43(100)57(86)71(88)85(48) 113¢12)127(12)183¢1)
19 1393 | e Dlmethylnsphthalene 156 (100) 161 (873 113427) 128(20) 155 (35)157(12) Naphthalene,l,2-dlaechyl 462
20 1503 | eee Dimethylnephthalene ¢ Tetradecane 58(100)64(99.5)85(94)71(90) 161 (76) 156(77)198(4)
i 1568 | eew C - 16 Atane + 7 85(96)71(B8)S57(82)58(79)55(66)99(33)141(11)183(3)
22 1505 | eer Pentadecane 71(100) 58(99)44 (99)85(90) 99(36)155(20)212(1)
23 1524 b C > 15 Alkane 43(100157(58)55(56)A3(68)97(16)169(7)
24 1550 | ** C > 15 Alkane ¢+ 7 43(100)57(50) 71 (48)85(10)
23 1604 | wee Hexadecsne 71(100)58(99)64 (98)B5(B4)99(43) 113(26)169(11)227(1) Hexedecane 306
26 1655 | vv € 16 aluane SB(100)42(31)B5(82171(74)99(30) 113(261169(10)
27 1705 | wee Heptadecane TLO100)58(99)44 (9915 (88) 99.(42) 113(26)127(14)2460(1)
78 171s | vee € .17 alvane 71(100)58(98)44 (81)85(80)99(351313(62) 127 (16)
9 1805 | *ve Octadecone 71(100)SB(99)64 (78185 (88) 99(46)113(28)
0 a1 | se C 1A aivane 43100 71(8AYST (76)AS(TSITLIIINIZ(18) Wexadecanc.2,6,10, Ta-tetramethyl | 500




9¢ T~V

TABLE A-147. (Continued)

GC i - Wost Ressonsbie Biemsnn Match
Retention | Amount, Tontative L .
Pask ' ugh tdentification Characteristic lons in Mass Spectrum =7
No. Compound :
x 103
3 1906 bl Nonadecane 43(100)58(9R)B5(IMNBLHHYNVOANDIIIDIITAY
32 2001 had Elconsne A3(100)BS (36 71(96)ST (IO LIIANI2T(12) Efcosane,10-methyl 510
»n 2106 i Renelcorane S1(100)57(94) T1¢64)BS(42129(1 Y11 (6)
TABLE A-148. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 54E
GC " A ontative Most Aemsonsbile Blemenn Metch
Pask ron . ¥ s Charsctavistic fons in Mem Spectrum
Index eyl Identification -4
No. Compound ¢
x 103
1 952 beted Methylpyridine 23(100)66(33)65(17)92(12)94(7) - Pyridine, J-Methyl- 507
2 1034 b Methylaniline 106 (100)107 (80)77(30)79(25)51(16)65(13) Benzensmine, N-Methyl 687
3 1061 - Dimethyleniiine 120(100)127 (72)77(30) 104 (18)105(16) 51 (12)122(6) 1,2-Ethenediamtine, N, N'-Dimethyl-N,N- 601
diphenyl
4 1100 - Cy-Alkylpyridine 106 (100) 121 (34} 77 (26)65(12)51 (A1) 127(5) 134(2) Benzenemine, N-Lchyl- 330
5 1135 b Dimethylant line 121(100)106(98)120(96)77(23)91(18)65(9)51(10) Pyridine, 3 Ethyl-5-Methyl 427
6 1167 LAl Chlorotoluene 121(100)229(32)65(26)92(19)100(14) Benzenamine, 4-Chloro 625
7 1200 4 N,N-Diethyleniline 134 (100)106 (50)77(34)169(27)51(10)
8 1235 - Acetamide, N-{4-Bromophenyl) 171 €100)173(100)65(51)92(45)142 (200161 (17)
9 1316 * Pyridine 3(-1-Methyl-2-Pyrsolidinyl) 84(100)133(48)161(24)162(21) Pyridine,)-(1-Methyl-2-Pyrrolidinyl) 632
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TABLE A-149.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO.

55VE

|
PE:( i:::;:"’: A"‘::/“lm' M::::..;:?o" Characteristic lons in Mass Spectrum
No. Time
] 13 -~ Alr 44 (100)
2 -15  1500-1000 ] Acetone 43(100)58(40)
3 .16 1-10 Unknown (weak) 45(100)43(63)46(37)41(12)53(5)55(4)
4 .17 500-1000 Dichloromethane 49(100) B4 (40)
S .23 220 Chloroform RI(100)8B5(h7)
6 .24 ~10 Diisopropy) ether 45(100)463(40)87(18)59(12)69(4)
7 .26 <1 Tetrahydrofuran 42(100)71(30)41,72(30)85(10) ?
8 .27 <1 1.1,1-Trichloroethane 97(100)61(80)99(67)
9 .30 vl Benzene 78(100)
10 .35 1-10 Cyclohexene 67(100)54(78)39(46)461,82(38)
11 - 1-10 Bromodichloromethane 83(100)85(60)47(28)129(8)
12 .46 1-10 CoH .. e.g. Trimethyl pentene 57(100)41(50)55(30)69,97,112(6)
13 .57 >>100 Toluene 91(100)92(60)
14 .61 <1 Dibromochloromethane 129(100)127(R0)131(40)
[ &) .89 t-10 Ethyl benzene 91(100)106(30)
16 .92 1-10 m-,p-xylene 31(100)106(42)
17 .98 t-10 o-Xylene 91(100)106(40)
18 1.00 ~(8) 1.S. 75(100)77(33)
19 1.26 10-20 Dichlorobenzene 146 (100Y164R(6R) 75,111 (54)
20 1.3 10-20 Dichlorobenzene 146(100)148(62)75,111(63)
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TABLE A-150.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 56VE

P(:’c“ ::::;:‘l’:r Am:ullm, Tm?'-am’ Characteristic lons in Mass Spectrum
No ‘Tlme H Identification
i L1t - Aflr 44(100)
2 14 ~10 Trichlorof luoromet hane 101 (100)3103(67)
3 16 10-100 ] Dichloromethane 49(100)84(60)
4 .22 >100 P isopropyl ether 43(100)45(100)461,87(44)59(28)
5 .29 10-100 Benzene 78(100)
6 .35 1-10 Bromodichloromethane 83(100)BS5(A7)129(6)127(4)
7 .56 10-100§ Toluene 31(100)92(60)
8 .79 10-100 Chlorobenzene 112(100)77(90)114(33)
9 .88 1-10 CZ Alkyl benzene 91 (100)106(30)
10 .91 1-10 C2 Alky! benzene 91(100)106(45)
11 .98 1-10 0-xylene 91 (100)106(42)
12 1.00 -(8) L.S. 75(100)77(33)
13 1.25 10-100| Dichlorobenzene 146(100)148(67)
14 1.29 ~10 Dichlorobenzene 146(100)148(67)
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TABLE A-151.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 56E

Most Ressoneble Biemann Metch

:"c“ m"-:.;on M.:Iln" ld::::'v"m Characteristic lons in Mam Spectrum
No. Compound .
x 103

| 861 . Chlorobenzene 112(100) 77 (68) 114 (34) 50(28) 51(2%) Benzene,chloro s71
2 867 . Xylene 91 (100) 59 (42)10b(29) 57 (14)
3 87 - Xylene 91(100) 106 (441105 (23)77(14) Benzene,1,2-d{methyl 363
b 899 il CHJCH-0(CH20)5-CaRy polymer 76 (100174 (50)41(35)105(20)135(2)

s 91 o Homolog of #4 45(100)75(70)105(20)135(7)

6 987 - Dichlorobenzene 166 (100) 168(64) 111 (51)75(48) 113(18)150(11) Benzene,1,4-dichloro 561
’ 1008 . Pichlorobentzene 146 (100) 14B(63) 111 (52} 75(48)30(28) 15041 1) Benzene,1,2-d1chloro 502
] 1035 . Dichlorobenzene 166 (100} 111 (50) 148 (44)67(37)
9 1078 e Homolog of ¢4 103(96)91(28) 135 (14)107 (14)

10 1108 e ? 61(100141(85)91(36)43(30)121(2)

1 122 . 1 78(100)106 (63) 136 (28) 51(20) 137(2)

12 1149 . Trichlorobentene 180(100) 182 (97) 74 (46) 109(40) 165 (39) 184 (30) 147 (26) Benzene,1,2,4-trichloro 447
1) 18 . Trichlorobenzene 180(100) Benzene,!,2,4-trichloro 450
14 1236 Laad Howolog of #4 45(100)75(78) 105 (38) 107 (12)135(10)

15 1297 .- 1 112(100) 77 (951 140(65) 51 143)1146{32) 162{26) 170(26)172 (1)

16 1431 wew Homolog of #4 45(100)75(75) 105 (45)107(20)135(20) 165(2)

u $111 Lad Howolog of #4 43(100)25(70)105(561135(33)107(22)165(%)

18 1605 e Howolog of #4 1354100) 105(100) 107 (8991 (55)121(37)165(13)

19 1774 - Homolog of #6 45(100)75(80) 105 (70) 135(55)165(12)195(2)

20 1935 - Homolog of #4 45(100)75(70)105(60) 135 (44) 165(24)195(3)




TABLE A-152.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 56E

GC i e Most Ressonsble Biemann Match
Retention | Amount, Tentative )
Pook ue Identification Cheracteristic lons in Mam Spectrum
No. Compound it
z103
1 909 bl 1 Mixture 61(100)91(346)60(24)44 (18)B9(146)121(1)
2 %89 - Chlorophennl 12B(100)130(32)64(35)63(29)92(16) Phenol, 2-Chloro- 493
)] 1017 htded Phenol 96 (10066 (50)65(30)40(26)95(6) Phenol 473
4 1058 bl Polymer 1 45(100)75(84)105(28)135(6)107(6)
5 1070 L Chlorobenzoic Acid 105(100)77(70)136(33)51(26)172(6)174(6) Benzoic Acid, Mathyl Eeter 453
[ ] 1101 - Mixture 61(100)91(22)44(11)107(10)108(8)122(3)119(0.5)
7 1143 . Dichlorophenol ¢ ? 120(100)92(77)152(49)63(28)161(32)176(30)178(18)
8 1169 " Homelog of #4 45(100)75(64)105(35)135¢11) 117 (10)Y1I6(1)
9 1241 hid Homolog of #4 45(100)75(687105(48)135(22)107(18)165()
10 1018 L4 Phenol, 2,6-[4.(Hydroxyphenyl)dimethyl) 108(100)214(41)181(26)152(20)77(15)215(6)
1n 1967 hd Phenol, 2-|4-Hydroxypheny!)methyl}- 107(100)200(70)94(37)77(27)132(23)181(20)201(10) Phenol, 4,4' JMethylenebie- 490
12 2009 L Heptadecanolc Actd + 7 55(100)74(69)87(54)200(24)264(6)
13 2040 Al C > 17 Fetty Acid 764(100)87(83)143(24)199(10)255(4)298(2) Heptadecanoic Acid, 16-Nethyl-, Methyl 568
b
[] Eoter
=
E
o
TABLE A-153. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 56E
Most Ressonable Blemann Metch
:: Retantion | Amount, Tentstive Charsctaristic lons in Mes Spactrum
fndex up Identification T
No. Compound o3
xl
1 882 ere Mixture 7 82(100)55(68)68(47)83(42)96(11)110(4) Hexanedinicrile, 2-Methyl 402
7 916 aane Mixture 7 M¥ 121 61(100)91(55)41(28)89(20) 121 (4)
3 991 L leomer of #2 61(100)91(27746(13160(10)121(2)
3 1059 L Hexsmethylenetetramine 42(100)140(75)85(22)112(12)141(6)
b 1100 as Hexamethylenetetremine 462 100)140(75)85(22)112({12)
L 1291 L Hoaolog #2 61(100)91(34)89(31)119(4)121(4)149(1)
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TABLE A-154. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 57VE
et A Amo o Characteristic lons in Mass Spectrum
No. Time

1 .12 -= Alr 44(100)

2 .13 1-10 Unknown 60(100)44(5)45(3)

k) .16 ~A100 Trimethyl Silonol 75(100)45(99)

4 .22 ~30 Chloroform R83(100)85(67)

5 .22 10 Difsoporpyl ether 45(100)43(62)87(15)59(12)

6 .29 >>100 Benzene 78(100)

7 .53 1-10 Toluene 91(100)92(55)

8 . 80 ~100 Chlorobenzene 112(100)77(85}114(35)

9 1.00 -(8) 1.5. 75(100)77(31)
10 1.14 ~80 Chlorotoluene 91(100)126(28)128(10)
11 1.15 1-10 Chlorotoluene 91(100)126(21)128(7)
12 1.26 20-30 Dichlorobenzene 146(100)75(77)111(67)148(65)
13 1.27 100-200 Dichlorobenzene 146(100) 14B(67)111(55)75(52)
14 1.30 80-100 Dichlorobenzene 146(100)148(67)111(60)75(52)

TABLE A-155.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 57E

GC > Amount ontati Most Ressonsble Biemann Metch
s, | oo e Charactaristic: lom in Mem Spactrum -
No. v Compound .
x 103
1 902 L Methylphenol 108(100)78(84)65(80)93(20)51(18)109(10) Benzene, Methomy- $56
2 1007 b abtd Chlorophenol + Phenol 66(100)94(99)65(92)55(24)50(19>128(8)130(2) Phenol 432
3 10746 Lol Bentotc Acid 105(100) 77 (98) 136 (78) 51 (46)50(21) Benzolc Acid, Methyl Eetar 341
4 1095 Lad Chioromethylphenol 1642(100)99(88)127(56)144(32)101(29)129(19) Benrene, 1-Chloro-4-Methoxy 626
5 1172 hid Bromomethylphenol 186(100)188(96) 143 (65)145(63)172(41)173(40)63(34)77(18) Benzene, |-Bromo-2-Methoxy 637
3
[ 1212 el Phenoxyethanol 94 (100)138(30)77(30)66(20)56(11)139(2) Ethanol, 2-Phenoxy- 625
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TABLE A-156. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 58VE

GC ch-lal fve] Amount, Tentative - )
Posk fetantion  pgft Identification Characteristic lons in Mass Spectrum
No. Time

1 A2 -- Alr 46 (100)

2 .13 ~10 Propene (T) 41(100)139(80)42(70)40(28)

3 .16 100-200| Acetone 43(100)58(100) (Sat’'d)

4 .17 100-200{ T1sopropyl alcohol 45(100)41(22)Y43(20)

5 3] 1-10 Chloroform B1(100)85(65)

6 .27 ~b 1.1,1-Trichloroethane 97(100)6(75)99(65)117,119(12)

7 .53 1-10 Unknown 59(100)43(77)77(22)103(15)

8 .55 1-10 ea| Toluene + Unknown I9(100)63(75)91(60)41(33)65(27)92(23)
9 .56 <1 Chleropropene 76(100)41(35)78(30)

10 1.00 -(13) 1.5. 75(100) 77(31)
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TABLE A-157.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. S58E

GC " .
Raten Amount Tontati Mos1 Remonsble Biemenn Match
[N Livvingl - hpbboiiity Cheractaristic lone in Mem Spactrum "
wot dantificstion
No. Compound £,
x 103
1 1116 Lad 18(100)106(70)116(51)51 (40)
—
2 1284 - Bentenemethsnol, methoxy-scetate 12001000 91(91)92(18)77(20)180(18)149(13)65(13) Benzenemethanol AR -methoxy-acetate 404
3 1452 L d Mixture + Alkylbensene 91(98) 147 (96)119(94)55(78)571(76)162(46)192(24)
3 1660 b Chloro-hydrocsrbon A1(100)55()2)57.032)91 {25169 (19 71 (1R 105(8)
5 1780 - 7 L77(100)91(35)108(33)77(26)57(21)192(11)222(11)
6 1978 "o 1 134(100)57(72)79(68) 107(66)167(25)166(25)234(6)
? 2025 - Isomer of 7 9 79(100)137(100)138(96)107(811139(56)179(15)193(8)
8 203t - Chloro-hydrocarbon 41(100)79(33)1I7(26)1138(26)107 (241461 (20)69(17)193(1)
9 2039 - 7 BY(100)55(49)134(36)79¢31)166 (181232 ¢4)204(2)205(1)233(1)
10 an b 7 156 (100)58(98)212(25)84(17)98(8)211(4)
1n 2320 b C > 26 Alkave 41(100)57(36)71(22)85(16)99(5) Heptedecane ,9-octyl 619
12 71 bt 7 58(100)84 (16)212(29)240(1)241(5
1 913 e 7 58(100)463(45)64(14)70(B)268(38)212(43)
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TABLE A-158.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 58E

Most Ressonsble Biemenn Mstch

C " .
o | et | Amount. Bivaool Charactereic foms in Mesa Spactrums -
No. Compound 2109
H 902 ad Methoxybenzene 108 (100)65(77)78(72)77(24)51¢(18)93(16)109(7) Renzene Methoxy 551
2 990 e Chiorophenol + Phenol 128(100)61(58)64(32)130(32)92(16)100(8) Phenol, 2-Chloro- 324
] 1044 htd Methylphenol ¢+ 3ramophenol 108(100) 107 (87)77(42)79(41)90(23)51(14)172(13174(1) Phenol, 2-Methyl- 629
& 1073 - Renzolc Acid 105(100)77(74)136(32)51(28) Benzoic Acid, Methyl Ester 3
5 1092 LA Methoxychlnrobenzene 142(100)99(85)127(54)107(3B)67(24)1446(32)129(18) 8enzene, 1-Chloro-4-Methoxy- 584
6 1112 * C > 7 Fatty Actd 74(100)87 (52)115(10)127(10)135(3)136(3) Hexsnoic Acid, 5-Methyl-, Methyl Ester Er3)
7 1170 - Dimethylphenol + C4-Phenol 107(100)122(¢84)121(52)91(37)77(33)150(4%) Benzene, 1-Methoxy-2-Methyl. 465
8 1189 - Methylbromophenol + nNichloromethoxyl- 161 (100)133(96)176(90)163(64)135(641178(56)186(58)188(56)
benzene
9 1220 * Benzene, | (methoxymethoxy)methyl} 91(100)120(76)92(33)152(32)77(19)121(16)65(12)153(3)
10 1232 * € > 9 Fatty Acid 74(100)87 (60) 143(11)
1 1263 bid Dichlorophenol (Methylated) 161(100)176(87)133(84)163(63)178(58)222(19)220(14)224(5) Benzene, Dichloromsthoxy- 399
12 1273 . Rydroxymethyibenzotc Acid 106 (100) 134 (95)166 (48) 77 (41)78(31)105(37)135(36)211(3) Benzoic Acid, 2-Hydroxy-3-Methyl, Methyl [ 334
Ester
13 1282 * Cy-Alkylphenot 135(100) 107 (43)150(16)95(12) 91 (10} 77 (9 131(10) Phenol, 4-(1,1-Dimethyl Ethyl). 685
14 1309 * € > 10 Fatty Acid + Trichlorophenol HKixed Spectrus
15 1338 - Bromophenol + 7 172(100)174(98)107 (70)65(53)77(43)150(39)93(23)
16 1357 * Chloroalkylphenol + 7 91(100)120(50) 163(40)207(9)222(9)205(6)220(6)
17 14634 * Chlorobromo-Subst. -Phenol 241(100)256(83)239(67)213(59)164(57)243(50)255(53)258(40)
18 1499 * Dimethoxybenre ldehyde 166(100)165(60)95(44) 151 (15)167(10) 8enzaldehyde, 3,4-Dimsthoxy 333
19 1794 * Benzene, 1-Methoxy.2.[ (Methoxyphenyl) 228(100)91(98)107(97)197(76)181(64)152(57)229(15) Renzene, |-Methoxy-2-{( &-Methoxyphenyl) 384
wethyl) methyl]
20 1825 res 7 108(100)214(70)181(43)107(36)152(35)153(25)215(10)
21 1056 - €3> 16 Patty Acld 74(100)87(85)163(23)227(6)270(2)228(2) Hexadecanoic Acid, Methyl Bster 483
22 1896 - Homolog or Isooer of #20 ? 108(100)121(24)152(22)214(56)197(17)228(8)
3 1974 e 7 214(100)108(84) 183(63)121(53)77(32)213(45)215(18)
2% 2048 hakd Phenol, 2-1(4-Hydroxyphenyl)methyl)- 200(100) 9% (99)107(97) 77(54) 152 (40) 181 (37)199(26)201(18) Phenol, 2-[ (4-Hydroxyphenyl)Methyli]- 548
25 2113 - € > 18 Fatty Acid 74(100)87(88)143(20)298(2)
26 2113 - Isomer of #24 107(100)200(75)199(45) Phenol, 2[ (4-Hydroxyphenyl)Methyl]- 537
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TABLE A-158. (Continued)

GC | cgmantion | Amoun: i Mort essonsbie Biemarin Metch
Poek | ndex ush - Id:::::::on Cheracteristic fons in Mas Spectrum :
No. Compound LI
x 103
27 2304 Lad Octahydro C5 Alkylphenanthrene 239(100)240(21)197(18)299(12)314(6)355(1) 1-Phenanthrene Carboxylic Acid, 1,2,3,4, 556
Carboxylic Actd M.E. 44,9,10,10A-Octabydro-1,6A-Dimethyl -7 -
(1-Methyl Ethyl) -Methyl Ester
28 2398 * lsomer of #27 237(100)238(20)312(10)297(8)313(2)
19 2784 Lt 7 121 (100)107(18)91(24)227(25)22R(13)334(22)335(6)
30 2199 Lachd teomer of #29 107(100)213(4VI91 (341 121(21) 226 (101374(18) 3IS(5)

TABLE A-159.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 59VE

GC lReln(lve

Pesk |Retentio A"}:':;'"" ‘ ;::::;':'m Characteristic lons in Mass Spectrum
No. Time
1 .12 -- Adr 44 (100)
2 .15 10-100 | Acetone 43(100)58(25)
3 .15 ~l Diethyl ether 45(100)59(98)74(51)
4 .16 1-10 Dichloromethane 49(100)R4(17)
5 .19 1-10 Dichloroethane 63(100)65(30)83(15)98(6)100(4)
6 .22 ~l Chloroform 49(100)83(55)85(42)130(31)128(27)132(10)
7 .26 1-10 1,1,1-Trichloroethane 97(100)61(72)99(67)117,119(10)
8 .28 <l Benzene 78(100)
9 .35 10-100 { Trichloroethylene 95(100)132(70)128(68)97(61)
10 .45 -1 C,H“‘ Alkene 55(100)B3(80)61(60)42(40)69,98(25)
11 .54 10-100 | Teluene 91(100)92(60)
12 .97 -(8) 1.8. 75(100)77(31)
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TABLE A-16

0. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 60VI

GC trelative] amount, Tentative
Posk |retentiog  on identification Cheracteristic loms in Mams Spectrum
No. Time
1 12 .- Alr 44(100)
2 B ) 10-R0 Furan IR(LONYAKR(95)41(295)5R(5)
1 a6 100 Pichloromethane 49(100)84(B5)51(b7)
3 18 1-t0 Nichinrocthylene 61(100)96(92)9A(62)100(12)
4 .20 RO-1600 Dichlorcethylene 61 (100)9(AB)IA(52)63(44)
L3 .23 A0-100 Chlarnform BI(100)RS(A0)L1(52)
7 .26 200-100 Tetrahydrofuran 42(100)22(32) 71 (1)
R .26 1-10 1.1, 1-Trtchoroethane 97(1N0)H1(65)97(62)117,119(10)
9 .29 n-100 Renzene R (100)
) .31 {100-130 | Trichloroethylene 95(100)130( 7R)138(73)97(61)
n .55 50~ A Toluene 91(100)92{60}
b2 .5A 1-10 fibromnchloromethane 129(100)127(R0)79.81(29)
1 L6R S0-70 Tetrachlnroethene 166(100)129(91) 131 (BR)Y 164 (B0O)I4(58)47(48)
14 .no‘V H0-R0 Chlorobenzene 120100)717075)
15 .R& 1-10 m-Chlorehenzotrifluoride T1R0(100)145(A2) 75(70)161(68)50(62)
6 .R8 -0 C2 Alkyl benzene 91(100) 106 (3
17 .9 10-20 C, Alkyl henzene (100} 106(4L2)
—iH -98 10-20 O-xylene A (100)10A(45)
19 .99 1-10 1.1,2.2-Tetrachloroethane AI1(100)RS(67)60,61 ,95(15)131,133(5) 166 16R(2)
20 1.00 ~ (R 1.8, EATQ L REX @ R
21 1.08 1-10 C‘ Alkyl benrene 105¢100)120(26)
2 1.13 10-20 "'& Alkvl benzene 91(100)120(30)
2 1.14 A0 €, Alkyl benzene + 7 9L(100)121(28)63(16)120(12)123(11)
24 1.16 1-10 CL/\Ilyl benzene 91 (100)120(20)
25 1.18 10-20 (‘.J Alkyl benzene 105(100)120( 30)
_71'. (L '\,I_O.’—J V(I:L{llyl ljtny:-r!o— lﬂﬁflﬂﬂ)llﬂl_-‘:-)
21 n 1-10 'Jﬂ‘ henzene 1050100) L o(an)
’—."ﬂ._.—-l 2! 1- IU. '._1 Alkvl heozene 1O5C100YE20) 40)
‘z' 1.76 “l?:-ﬂ) (fJ Alkyl benze _ a lll')'(_l(lﬂ-)l)o(ln") 4 amall dlrhlny(-hn-:zr_m- LR | pAp-h—_" N ~
10 [ [ NEehdorobonseme VAGETOMY VAR(GA) LT EC0) TH(AR)
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TABDLE A-161.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 60VE

GC [ mtar o] Amount. Tentative
Poak Hetont dord ught Identification Cheracteristic lons in Mass Spectrum
No. [lw
1 0.03 | 500-1000{ Acetonc 43(100)BA(100) Sat'd
2 0.04 40-50 DMchloromethsne 49(100)BL(b65)
) 0.09 1-10 Hethyl ethyl ketone 43(100) 12¢1R)57(5)
4 0.10 10-20 Dirhlojoethylene 61(100)96(60) 98(I8)
5 0.11 60-70 Chloroform 83(100)R(61)
6 0.1} 10-20 Tetrahydrofuran 42(100)41(52) 12(28) 11(27)
7 [O9 3] 1-10 1,1,1-Trichloroethane 97(100)99(866)61{55)117,119(12)
-R 017 10-20 flenzene 18(100)
9 0.18 1-10 Carbon tetrachloride 117(100)119(95)47(47)R82(7)
10 0.22 J-m 2-Pent anone 43(100)86(10)Y5R(A)71(5)
1 U‘Z'ﬁ 30-40 Trichloroethylene 9510011 N(R4)13I2(B2)97(6)
12 0.29 ~l Benzotrifluoride 146(100)91(62)127(58)141(52)
13 0.47 90-100 Toluene 91(100)92(60)
14 0.62 70-80 1,1,2,2-Tetrachloroethene 166(100)129(901131(87)164(78)
15 0.76 10-20 Chlorobenzene H12¢100) 72(72)114(33)
16 0.85 vl Ethy! benzene 91(100)106(1)
17 0.89 1-10 o~ + p-Xylene 91(100)106(67)
18 0.97 1-10 o-Xylenr 91(100)106(45)
9 1.00 -(8) 1.5. 75(100)272(3Y)
0 1.09 <1 CJ Alkyl benzene 105(100)120(25)
21 1.16 20- C.]ﬂyl benzene + ? 9L{100)121030)89(17)63(16)123(11)120(9)
22 ¥.18 1-10 (‘.] Alky) benzene + 7 FOID0YI21(26163(15)65(110)BI(D) 120(9)121(B)
23 1.2) 1-10 C,, Alkyl benzene H05(1003120(25)
24 1.22 I-10 C] Alkyl benzene 105(100)120(22)
5 1.24 ~1 (‘.J Alkyt benzene 105(100)1 20(42)
6 1.26 ~4 l):‘ Alkyl henzene 105(100)120(2%)
N 1.30 -1 CJ Alky! bhenzene 105(100)120{40)
R - 1-10 Pichiorobenzene 16 (100) 14H(A5) 79(STHI111(52)
29 .- 1-10 Mchlornbenzene J&h (1001 75(95 1L (ARSI 7)) 1R (K1)
S
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TABLE A-162.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 601

30

2000

AR IO Ry LAWY RUI R A TR BT LU S BTSN ]

:ﬁ Ibl::.ion An;:-"m u::::rm o in Mass Spectrum Most Remonsble Blemann Match
No. Compound [N
x 103
1 836 - Tetrachlornethene 129(100) 131(95)166(92) 164 (75) 168(44)170(10) Benzene, tetrachloro 548
2 89 bt Chlorabenzene 121003113 (98)114(17)T77(97)51(97)
3 056 - ? 57(99)83(98Y69(B1)B4(77)97(25)180(5)1B2(1)
4 8713 * Ethylbenzene 91(100) 106(B2)92(75)77(35)51(40) Reazene,1,2-disethyl 495
5 870 bkl Fthyibenzene 92(100)91(95)106(86)105(39)51(40)77(37)55(25)65(24) Renzene,1,2-dimethyl 479
6 88) b Tetrschloroethane 83(100)86¢98)131(22)133(20) 168{11) 166 (N170(5)
7 888 * Butoxyethanot 57(100)45(67)41(33187(20)75(10)100(2) Ethenol,2-butoxy 848
8 910 * C,- Alkylbenzene 105(100Y77(25)51(23)12019) Renzene,l-methyl ethyl 712
9 930 bt Chloromethylbenzene 91(100)92(60)126(47)89(36)63(33)128(14) Benzene (chloromethyl) 305
10 935 .- Chioromethvlb + C3-Alkylb 91(100)92 (68)65(29)120(19)51(15) Benzene (chloromethyl) «03
11 Yl hd CJrA)kylbrvn.enQ 105(100)120(58)77(43)79(35)91(30)51(25)65(20) Benzene,l-ethyl-2-methyl S42
12 960 P2 c).Aliylbenun: 105(100)120(25)57(27)77(16)74(14)91 (14) Benzene(t-methyl ethyl) 395
12 976 bl C]-Alkylbenzem 105(100)120(72) 106 (66) 77(37)91(27)79(26)51(26)121(7) Benzene(1,2,4-trimethyl) 562
14 985 hkd 1,3-Dichlorobentene 75(100)111(99)148(98)146(97)50(75)113(31)150(15) Benzene(1,4-dtchloro) 430
3] 1000 it Decane 57(100)71(49)85(26)99(5)98(4)142(2) Decane 502
16 1007 bt 1,46-pichlorobenzene 148(100)146(95)111(98) 75(98)50(65)113(23) 150(16) Benzene,1,4-dichloro 400
t7 1022 bl Dichlorocycloh + C3-Alkylb 80(100)81(99)82(91)77(98)105(96)51(611120(15)152(1)154(0.6) Cyclohexane,1,}-dichlore 237
18 1068 il C6 Alkylbenzene o 7 58(100)82(97)81(83)99(76)132(7)134(7)180(1.6)178(1.5)
19 1099 Ll Undecane + ? ST(100)71(96)85(50)156(3)
20 1nio had Bromochlorocyclohexane 82(100)81(99)79(41)53(38)117(16)119(6)
21 1126 b C 11 Alkane $7(100)43¢59)71(50)85(16)117(14)133(7)184(0.3)186(0.3)
22 1146 b 1,2.6-Trichlorobenzene 180(100) 74 (71)109(52)145¢45)167(28)111(17)182(92)184(29) Benzene,1,2,3-trichloro 494
3 1151 ol Naphthalene 128(100)51(29)64(19163(18) 119(15) 102(14)127(14) 129(11) Naphthalene 485
24 tus had € > 11 Ajkane S7(100)71(53)85(27)120(4)140(H 141 (1.7 Pecane 648
25 1200 i Dodecane o S8(100)71(97)85(56)98(8199(7)170(0.7) Dodecane 121
26 1228 - Alkylbromobenzene 1194100) 198(20)200(20)91 (40)77(20) Benzene,?-bromo-1,3,5-trimethy! 586
27 1453 bl ’ T ST(100)55(3)165(19)137(121180(8)1719(3) T
28 1554 - € _ UAlkane 4+ 7 740100156 (97)85(95) 100(56) 145(4)143(2)167(2)175(1)
29 1989 bt ¢ _ 19 Alkane + 7 60(IOO)7')(93)51(86)5_5"("0)!29(75)15!'((')..3)“ o R
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TABLE A-162. (Continued)

GC i . .
Retention | Amount. Tentative e . Mort Remonsble Biemann Match

Poek Indax e Identification Cheractavistic fons in Mass Spectrum

No. Compound N
x 103

A1 2035 Lot Pyrene + 1 202{100)101(51157(39)88(32)71(27)200(22)203(16)201(14)

32 2050 el 1 72(100) 74(83)55(61) 56 (60)85(h0) 100 (3N 4I(5)145(4)

13 2088 - Alkyl-alcohol or Alkene 57(100)70(66)83(70)97(53)111¢23)125(8)208())

4 2099 hated Heneicosane 71(100)85(74)57(70)99(21)113(9)127(4)218(2) Undecane,?-aethyl 438

35 2125 el ? 58(100) 184(47)63(45)64(42)71(13)84(10)1R5(7)

36 2150 ol C > 21 alkane ¢+ 7 60(100)73(96)55(82)57(77)83(50)129(36)97(30)185(8)284(1)
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TABLE A-163.

IDENTIFICATTON OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 60F

:‘C. WM?" Aﬂ::/'ml. M::::::;,:m Charscroistic tom in Mams Spectrum Most Remonshie Bismann Match o
Ne- Compound x 103
] 835 . Tetrachloroethene _ 131(100)129(99)166 (86) 164 (68) 94 (85) 96 (54) 168(39) Ethene, tetrachloro 416__ |
2 Aa50 * Chlarobenzene 112(100)114(36)77(94) Benzene,chloro 451
3 861 . Zthylbenzene 91(100)106(96)56(61) 105 (46) 77 (40) Benzene,1,2-dimethyl 402
& 879 . Xylene 91(100)106(59)51(32)77(27)%5(18) Renzene,!,2-dimethyl 489
3 883 * 2-Butoxyethanol 57(100)87(22)99(9) 114(2)
6 10 . Dthydromethylfuranone 56 (100)85(49)63(47)100(4)
? 931 had Nthydronaphthalene 126 (100) 77 (96)105(89) 106 (84)
8 936 - Dihydronsphthalene 93(100)92(93)126(83)125(61)128(45)127(36)
9 %S . CJ’““-'"""""" + 1 106 (100)99(97)120(77)
10 953 - Cy- Alkylbenzene 105 (100)120¢68191(26)77(31)51(20) Senzene,l.ethyl-3-aethyl 626
11 960 * Cl-AlkylbenzrnO 105(100)120(36)77(25)79(22)91(20)51(14)65(12)63(8) Benzene, |l -ethyl-2.methyl 602
12 976 e Cy-Alhvibenzene 120(100) 107 (100) 106 (98) 105(96) 77 (77) 91 (56)89(54) 51 (51)65(32)61]24)  Benzene,l-ethyl-2,4-disethyl 360
13 982 . Chloromethylbenzene 91(100)65(67)126(16)99(8)128(6) Benzene,l-chloro-)-sethyl J88
1% 1092 - Dichloromethylbenzene + 7 89(100)126 (98)63(98) 57 (B4) 16N (90) 162 (56) 164 (8) Benzene,]-chloro-3-chloromethyt 36)
15 1116 had Dichloromethylbenzene + 7 107(100)106(99)136(99)125(B1)127(22)160(18) 162(12)
i6 1146 - 1.2,4-Trichlorobenzene + 1 182(100)180(100) 1B4(4B)74(97)185(88) 109(77)145(72)147(44) Benzene,1,2,)-trichloro a9
17 178 * Trichlorobenzene 180(100)182(92)184 (28)74(72) 109(58)145(55) Bentzene,1,2,)-trichloro 412
18 1276 * Methylbenzothiazole 1649(100)108(52)69(40) Benzothazole ,2-methyl 619
19 1297 * Trichloromethylbenzene 159(100)61(67)161(63)123(46)194(24)196(22)163(10) Bengene,2,4-dichloro-l-chloro methyl 361
20 1339 * Tetrachlorobenzene 216(100)214(80) 74 (80)108(79)218(48)220(10) Benzene,]l,2,4,5-tetrachloro 412
21 1363 * Diphenyl ether 170{100)77(90)51(B5) 141 (75)171412) Bengene,1,1' —oxybls 480
2 1911 - Sebacate plasticizer 163(100)135(98) 108(58)69(4N)162(43)220(34195(33)175(16) 189(11)
23 2514 Lol Silicone 162(100)163(34) 164 (15)
26 2725 hed Silicone 108(100)300(57)262(44)122(47)166(23)
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TABLE A-164.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 60E

~ R | e ——— Charactaristic tora in Mam Spactrum Hon Samann Heeh -

No- Cormpound x 103
1 840 . €2 6 Fpety Acld 76 (100387 (37)85(36) 57(36)59(28)41(22)43(20) Butsnoic Acid, }-Methyl-, Methyl Beter 526
2 899 - Methoxybenzene 108(100)65(70)78(64)51(16363(15)93(17) 109(8) Benzene, Methoxy- s17
3 912 .. C > 6 Fatty Actd 764(100)87(41)43(42)59(30)99(22)101(10)108(2) Pentanofc Acid, J-Methyl-, Methyl Zeter 410
4 975 - Chlorophenol 128(100)130(74)65(80)64(58)66(14)92(38)100(18)73(17) Fhenol, 2-Chloro- (344
s 1013 ane Phenol 94(100)66 (81)65(40)55(11)50(10)95(11) Phenol 468
6 1031 . C > 7 Fatty Acid 87(100)102(65)57(27)41(26)115(15)130¢12)129(11) Heptanotic Acid, 2-Ethyl., Methyl Ester 342
? 10 - Chloromethyliphenol ¢ 7 107(100) 108(48) 77 (48)79(32)31(20)142(30) 144 (10)
] 1043 Lad Methylphenol + #9 108(100) 107 (93)77(469)79(49)90(23)51(201172(20)174(20) Phenot, 2-Methyl- 18
9 1040 . Bentolc Acid 105(100) 77 (96) St (34) 136 (30) Benzolc Actd 566
10 1069 Ladd Chioromethoxybenzene 142 (100)99(83) 127 (55) 107 (4711464 (32)77(30)61(26)129(18) Benzene, 1-Chloro-4-Methoxy- 395
13 1090 44 G > 7 Fatty Acid + 7 74(100)87(52)55(26)59(21)127(146)129(6) Rexanoic Actd, S-Methyl-, Methyl Eeter 33
12 1169 - Dichiorophenol (methylated) 161(100)133(94)176(90)163(64)135(60)178¢56)180(9) Seraene, Dichloromethoxy- 553
1) 118% . Thienopyridine CsHNS 135(100)108(34)69(21)82(12)136(8) Thienol3,2-C] Pyridine 684
14 1190 . C > B Fatty Actd 74(100)B7(55) 143 (10)
1s 1206 e Chlorobenzoic Acid 139(100) 121 (61)75(27)50(12)113(16)161(32)170(27)172(9) Benzofc Acid, 3-Chloro, Methyl Zster .9
16 1210 Lo Dichlorophenol (methylsted) + ? 128(100)130(32)65(462)100(22) 161 (7)143(6)176(11)178(7)
134 1224 - nichlovophenol (mathyleted) L61(100)176(86) 133(B5)163(64)135(54)178(5) Banzene, Oichloromsthoxy- 560
18 1300 - Trichlorophenol (methylsted) 195(100)197(95)199(30)167(67)169(64) 210(52)212 (48)214(15) Senzene, 1,2,6-Trichloro.5-Methoxy- 684
9 1333 - Methoxy-1,2-Benzisorhtascle 165(100) 136(69) 150(64)106 (40)122(32) 164 (4661166 (11) 1,2-Benztsothtazole, J-Methoxy- 617
20 1371 . Chlorophenoxyethanot 128(100)130(34)172(18) 174(6) €thenol, 2-(4-Chlorophenoxy)- $16
21 1391 . Dichlorobenzotc Actd 173(100)175(66) £465(26) 1467 (18)204 (18)206(12) Benzolc Actd, 3,4-Dichloro- 700
22 1419 . Dimethylethyl-8enzodioxolone 177(100) 169(28) 91 (18) 178(12) 192 (L 1) 1,3-Renzotdioxol-2-one, 5-(1,1-Dimsthyl)-| 289
23 1509 Ll Dodecanotc Acid 764 (100187 (74)55(29)163(14) 183(5)185(3)214(2) Oodecanoic Actd, Methyl Zster 436
2 1523 - Methoxy-1,2-benzisothiszole 136(100)69(14)122(12)96(8)95(7) 137 (10) 165 (65)66 (6) 1,2-Benzieothiszole, I-Methoxy- 218
23 15351 - Hethylthiobentthiszole 181(100) 148(77)108(36)69(18) 136 (20) 135(16) 180(26) 182 (12) Benzothiarole, 2.(Methyithioc)- 72
26 1692 * Subat.-Benztanthiazole 151(100)123(75)96(35)195(20) Weak Spectra
n 1708 . T!ll’ldtclml.c Acld T4 (L100)RT7 (75155 (313143 (200199(10¥21 (N 21 () Tetradecenoic Acid, Methyl Eater 382
28 1884 - € - 15 Fatty Acid + ? 76(56)87(38) 11 -Octadecenoic Acid, Methyl Ester 369
29 1983 . Suhat . -Benzienthiszote 135(100) 136 (40) 169(11) 108+25)90(15) Nonanolc Acld, Methyl Fster 584
30 2080 . oo 17 Fatey ;.-M SROIONMLT (92YA (AN TL(STIRT (MY ||.n.-n.1.'.-.-nm:_l;,-|:r_, Hn‘rhvl—l ;l--r T 313
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TABLE A-164. (Continued)

Most Ressonsbie Blemenn Metch

ac ontati
POl i N:;'"‘ Jmmc::m Characteristic fons in Mase Spectrum €
No. Compound :
x 103
k1 2110 L Octadecanoic Acid 74 (100)87 (76)43(465)55(34)143(26)199010) Henelcosanotic Actd, Mathyl Ester 658
TABLE A-165. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 60E
GC . Armount, entative Most Remorwbie Blemenn Metch
Pook Recention ‘ T - Cheracteristic tome in Mums Spectrum "
ndex us Identificstion 5
No. Compound R
x 103
1 952 il Methylpyridine 93(100)66(33)65(17)92(12)9%4(7) Pyridine, 3-Methyl 515
2 1044 el Methylani line 106(100)107(72)77(17)79(13)89(7}51(7) Sanzenamine 4-Methyl 693
3 1085 el 7 W L26 41(100)40(90)126 (80)43¢77)67(52)68(49)86(28)125(10)127(6) 4(1R) -Pyrimtdinone 2,6-Diamino
[3 mn» il Dimethylan{il ine 121(100)120(67)106(95)77(22)91(16)103(10)
5 1143 L C3-Alkylpyrtdine 121(100)120(92)106(92)77(21)91(16) Pyridine, J)-Ethyl.S.Methyl 438
L3 1169 b C3y-Alkylpyridine 128(100)106 (92)120(75)77(21)91 (16)65(8) Pyridine, }-Ethyl-5-Methyl 339
7 1188 - C3-Alkylpyridine 106 (100)121(91)120(52)77(20)91(15)103(12)65(10) Pyridine, 3-Ethyl.4-Methyl 423
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TABLE A-166. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 61VI
GC hetattve | Amount, Tentative . .
Peak hetantiod uglt Identificstion Characteristic lons in Mass Spectrum
No. | Time

1 A Alv 44(100)

2 10 <1 Butene 41(100) 319(50) 56 (40)

3 .15 1-10 Acetone 43(100)5R(22)

4 1h 1-10 Niethylether 45(100)59(7)74(47)

5 .16 1-10 Dichloromethane 49(100)84(135)51(33)

6 17 <1 Carhon disulfide 16(100)44(12)78(8)

7 .25 <1 Tetrahydrofuran 42(100)41(90)55(55)30(52)71(28)72(27)

! .26 <1 1,1,1-Trichloroethane 97(100)61(66)99(67)119(1R)117(17)

9 .28 <1 Benzene 18(100)

10 L3 <1 DPichloropropane 63(100)62(70)41(52)39(60)65(32)76(25)

11 .36 <1 Trichloroethylene 95(100)132,99(A7)130(62)60(53)

12 .55 i-10 Toluene 91(100)92(60)

13 1.00 -(8) 1.5. 715(100)77(33)
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TABLE A-167. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 61VE
GC lrerattve] Amount, Tontative o .
Paak Retent 1o wgh \dentification Characteristic lons in Mass Spectrum
No. Tirme

1 .12 -—= Alr 44(100)

2 .15 1-10 Acetane 43(100)58(28)

3 .16 ~10 Dlethy! ether 45(100)59(90) 74(40)

4 .16 1-10 Dichloromethane 49(10M) AL (50)

S .22 <1 Chloroferm + I1.S. RI(100)469(95)R5(6RY1IN(28BI128(25)47(28)

6 .24 1-10 Tetrahydrofuran 42¢100)41(55)71(27)72(26)

7 .26 <l I,1,1-Trichlorocethane 97(100)99(66)117(12)119(13)

8 .28 <t Benzene Benzene

9 .30 1-10 Cyclohexane $6(100)41(65)B4(60)69(27)

10 .36 <1 Dichloropropane 63(100)62(71)41(50)39(37)65(31)76(25)

11 .61 <1 Dibromnethane 107(100)109(92)

12 .80 <1 Chlorobenzene 112¢100)77(97)114(30)

13 1.00 ~(8) 1.8. 75(100)77(3 )

14 1.09 <1 Unknown hydrocarbon 109(100)95(90)67(43)81(40)123(12)

15 1.12 <l S\A"?L 55(100)69(B8)BI(B2)41(78)125(30)

16 1.15 1-10 Unknown hydrocarbon 109(100)81(94)67(40)41(38)95(22)123(18)

17 1.18 1-10 Unknown hydrocarbon 81(100)109(38)41(35)55(32)67(27)138(6)
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TABLE A-168.

IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO.

62VI

N:{k m"" AI:(:;'HI, 'd::‘::::-m Characteristic lons in Mass Spectrum
1 12 - Alr 44(100)
2 .15 1-10 Acetone 43(100) 58(32)
3 .16 <1 Dichloroethylene 61(100)96(50)98(30)
4 .16 1-10 Dichloromethane 49(100)84(67)
5 .16 ~1 Carbon diaulfide 76(100)44(18)78(8)
6 .22 1-10 Chloroform 83(100)85(67}
7 .24 <1 Tetrahydrofuran + Chlorobutene 55(100)41(81)39(55)42(45)54(25)21(18)72(17)90(15)92(5)
8 .26 <1 1,1,1-Trichloroethane 97(100)99(67)61(62)119(12)117(10)
9 .28 ~l Benezene 78(100)
10 .33 <1 Dichloropropane 63(100)62(72)41(45)39(38)65(32)76(25)
11 .35 <1 Trichloroethylene 95(100Y132(67)97(63)130(60)
12 .54 1-10 Toluene 91(100)92(55)
13 .67 <l 1,1,2,2-Tetrachloroethene 129(100)131(95)166(92)164(80)
14 .79 <1 Chlorobenzene 112(100) 77(90)50,51(38)114(33)
15 1.00 -(8) 1.s. 75(100)77(13)
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TABLE A-169. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 62VE
:f‘ Retention | Amount, Tentative o ]
o, tndex ugh Identification Characteristic lons in Mass Spectrum
1 .10 -- Alr 44 (100)
2 .11 20-40] Vinyl Fluoride (T) 46(100)45(99)
3 .12 40-60 Ethyl Chloride 64(100)49(82)66(70)
4 .14 60 Diethyl ether 55,59,74(100) (Sat'd)
5 .15 30-40 Dichloromethane (?) 49(100) no 84,86
& .16 ~ 1 Chloroprupane (T) 42(100)41(27)59(8)63(5)78(2)
7 .19 +10 Methoxy trimethyl silane 89(100)59(90)
8 .20 1-10 Unknown 45(100)43(80)41(30)57(20)87(15)133(2)
9 .22 3100-100L0 Unknown oxygen-<ontaining compound 75(100)45(k00)43(55)47(60)59(16)76(15)87(12)
10 .25 1-10 Dichloroethane 62(100)49(42)64(32)98(8)
1t .26 80-100 1,1,1-Trichloroethane 97(100)99(60)61(60)63(20)119(10)
12 .40 -- Silicone 147 (100)73(25)
13 .51 10 2-Ethyl_1,3_Dioxolane (T) 73(100)45(50)57(12) 101 (3)
14 .55 1 Toluene 91(100)92(55)
15 .69 1-10 1,1,2,2~-Tetrachloroethane 166,129/100) 131(95) 164 (80)
16 1.00 -(8) [.s. 75(100)Y77(3)
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TABLE A-170.

IDENTIFICATION OF COMPONENTS IN ACIDIC FRACTION OF SAMPLE NO. 62E

P | FTomon A'::,.m Wisuielt Charactaristic lons in Mas Spectrum Mort Rlamoneble Biemenn Mutch -
i Compound L3 1(;3
] 832 - C 26 Patey scid ASCLOMATI2YAT(67)99(I6)BB(14Y99( 1
2 816 . € - h Fatty scid T4 (100163(S2)RT (346)53(27199(1 71 101 (8) Pentanoic acid, J.Methyl Methyl Ester 510
3 860 .. Carditol 45(100)59(34)72(26)104 (VIO Fthane,l,1‘-Oxy Rie(2-Ethoxy)- 630
4 885 o £ b Fatty acid 87(100)102 (h6)57(42)115(12)130(9)129(8) Reptanolc actd,2-Ethyl, Methyl Eatec 430
5 913 * Methylphenol 108(100) 107 (89) 79(49) 77 (48)51(22)90124) 109(8) Phenol, 2 -Methyt - 586
6 1046 bkl 7 52(100)59(40)25(246) 117 ¢21)85(1BH 131 (5
H [¥37]) e Fthane, 1,1 'Oxyble (2-Ethoxy) 45(100)59(96)73(40)72(361117(40) 147 (1)
8 1372 . Polypropylene glycol methyl echer 59(100)461(80)117(62)45(56)73(60)186(4)
9 | 1418 . EehanoT 7-TZ- (Z-Fthoxyethnxy) Ethoxy] S9(100)45 (96) 117(70) 73(48) 167 (2) 168( 1) 161 (1)
10 1435 L4 N-4-Dimethyl benzenasulfonam{de 9L (100)65(32)155(16)121(12)185(14)186 (1) Benzenesulfonamide ,N-4-Dimethyl 665
11 1722 e Polypropylene ;Tycol methyl ether 59(l00)ll7(06)61(72)7!(‘40)“1(2)]67(1)
12 1884 b € > 15 Fatty aciéd 55(100)74(60)87 (61)236¢2)237 (1) 10-Undecenotc Acid 583
13 1983 hd Polypropylene glycol methyl ether $9(100)45(81)117(88)73(32)87(27)103(12)131(4)
14 2109 * Polypropylene glycol methyl ether 59(100)461(44)45(43)103(27173(23)87(22)
15 2150 . Polypropylene glycol methyl ether 45(100)41(43)89(40)87(25)133(10)71(2%)
16 2249 bad Polypropylene glycol methyl ether 59(]00)45(61:‘4](Sﬂ)ll7(08)129(4)l])(ﬁ)l)l(3)|6l(3)
17 2513 b Polypropylene glycol sethyl ether 117 (100)59(83)45(43) 13 (32 129(6)133(6) 16(5)175(1)
18 2765 o Polypropylene glycol mathyl ether 117(100)59(87)45(60) 73 (361133 (7)129(6) 161 (&)1754(0. 1)
TABLE A-171. IDENTIFICATION OF COMPONENTS IN BASIC FRACTION OF SAMPLE NO. 62E
Most Ressonsbie Blemann Match
- vl Sape mmiicstion Chersceavistic lons in Mam Spectrum p : T
No. =103
1 Y8 ey 1 W4 369 149(1001133(89) 150(15) 134(12) 75111 115 (7)67(4)
2 913 Al Stlicone? M¥ 205 59(100)63(74385(18)103(11)205(16)206(3)
3 955 e ¥-Butyl_]-butamine 466 (100)86(96)41(21)57(18)129(t)) 1-Butanasine, N-Butyl- 689 '
4 %0 - N-Butyl, N-Methyl-1-Butanine SB(100)100(76)44(49)86(24)1463(9N129(D) I-Butananine, N-Butyl-N-Methyl 582
b 992 . Silicone? MJ 223 207(100)208(21)191 (18)223(14)133(15)75(8)
s | rosr . ? 59100141 (55)45(49)73{37)103(25)
? 1352 Al 1 97 (100)139(80)1462(32)8)(40)100(32)42(26)182(3}
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TABLE A-172. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 63VI
} v
ng:k kz;g'z‘z" A’::',’,"" . Cheracteristic lom in Mass Spectrum j
1 .12 - Afr 44(100)
2 .16 1-10 Acetone 43(100)58(20)
b] .16 1-10 CoHgS, e.g. Dimethyl sulfide 62(100)47(92)65(55)46(40)61(37)
4 .17 210 Dichloromethane 49(100)84(135)
5 .22 1-10 Chloroform 83(100)85(67)
6 .15 <} Tetrahydrofuran + 2 Chloro-2-butene 62(100)61(96)55(75) 39{55372(32) 71 (30)90¢15)92(5)
7 .27 <1 1,1,1-Trichloroethane 97(100)99(67261(50)119{15)117{24)
8 .29 <1 Benzene 78(100)
9 .34 <1 Dichloropropane 63(100)62(68)41(52) 39(40) 76 (18)
10 .37 <1 Trichloroethyleae 95(100)97,132(65)130(57)
11 W41 <1 Methylmethacrylate (T) 41(100)69(60)39(40)99(15)100(14)
12 .80 <1 Chiorobenzene 112(100)77(R0)114(33)
13 1.00 -(8) 1.S. 75(100)77(33)
14 1.17 <l Unknown 55(100)91(60)93(20)

TABLE A-173. IDENTIFICATION OF COMPONENTS IN VOLATILE FRACTION OF SAMPLE NO. 63VE
ls.ck mm i - “:::::;:m Characteristic lons in Mass Spectrum

No.

1 .06 -- Alr 44 (100)

2 .10 1-10 Acetone 43(100)44(40)58(25)

3 .11 >1000 Dimethyl sulfide 45,46,47,61,62(100)

4 .45 1-10 Dimethyl disulfide 94 (100)45(93)79(62)46(50)

5 1.00 (8) I.S. 75(100)77433)
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TABLE A-174.

IDENTIFICATION OF COMPONENTS IN NEUTRAL FRACTION OF SAMPLE NO. 63E

Most Remsoneble Blemenn Match

GC
Remntion | Amount. Tentative N .
Posh g Identification Charactavistic lons in Mans Spectrum ;
No. Compound -
x 103
1 1005 . hlorobenzene £12(100)77 (82)51(30)114(32)50(27) Benzene, chloro 432
2 1509 . Methyl .4 -chlorophenyl sulfone 139(100)121(92)75(56)141(32) 113(30)190(4)192(1)
3 1853 * Benzene, 1,1’ -nulfonylbie 125(100) 77 (49)51(44)97(20)218(5) Benzene,1,1’ -sutfonylbfe- 41
1,2-Renzensdicarboxylic actd, butyl 7=
& 1917 » Dibuty? phthalate 1494100341 (12)150(8)205(1)221(1) meihyl propyl ester 620
s E1E 3 e Benzene, 1,1’ -sulfonylbis|4-chloro) - 159(100)75(74)111(52) 161(36) 286 (8)288(5)290(1) Benzene, 1,1’ -sulfonylbial4-chloro- 338
6 2138 Lt Benzene, 1,1’ -eulfonylbie{4-chloro) 75(100) 159(99) 111(90) 50(64)161(65)286(16)288(11)290(2) - 338
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