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Abstract

In this study, the nature of emissions from architectural and industrial maintenance coatings was
examined. Coating materials for investigation were arranged into 11 categorics, based on similarity of
emissions, carrier technology, and sales-weighted VOC values. Detailed specics profiles were obtained for
106 samples of water-based and solvent-based coating samples.

Emission profiles were obtained by a number of direct and chamber methods. A distillation method was
developed for removing the solvents from the coating samples for analysis. Species profiles were
developed using a combination of GC-FID and GC-MS.

These individual profiles were arranged into composite group profiles. The resulting profiles contained as
many as several hundred identified components. The overall identification rate of VOC species was high.
For water based samples, 100% of the VOC mass was identified in all but four samples. In these cases, a
few percent of unknown species were detected. For the solvent-based coatings, the identification rate was
over 90%, even in the worst case. For those components not positively identified, a carbon number was
assigned, based on the retention index of the peak.
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l. Introduction

A. Statement of the Problem

Due to its reactivity and role in the formation of photochemical smog, much attention has been directed to
the control of tropospheric ozone in California. In recognition of the significance of the pollutant, the
ambient standard for ozone in California is more stringent than the federal standard ( 0.09 vs. 0.12 PPM,
hourly average). In 1992, 11 of the 14 air basins in California reported ozone concentrations in excess of
the California Ambient Air Quality Standard!. The Air Resources Board has developed control strategies
for ozone based on computer models which simulate the production of ozone within a given receptor grid.
One such model, the Urban Airshed Model (UAM)2, accounts for the ozone forming potential originating
from a host of hydrocarbon emissions of varying reactivity. The model allows the impact of various
control strategies to be observed. Accurate data on the chemical composition of each hydrocarbon source
class is essential for proper model operation. These "organic gas species profiles” must be continuously
updated to reflect changes in hydrocarbon use patterns within the state.

Emissions from architectural and all industrial coating operations constitute a sizable portion of the total
daily non-methane organic gases (roughly, 400 out of 1800 tons per day3) in California. The compositions
of industrial and architectural coatings have changed significantly in the last few years, following
legislation designed to reduce the types and amounts of volatile organic compounds (VOC) emitted by
these coatings. Thus, existing species profiles for this class of substances do not accurately reflect the
coating formulations now in use in California. This fact has been noted in the literature3.

This study was intended to upgrade the species profiles for a number of sources within the general
categories of industrial and architectural coating operations. Data were collected, based on direct emission
measurements during the drying period, and information on the chemical composition of the coatings
themselves. Comparisons of calculation-based and direct emission measurements were made. Specific
sources were combined to render meaningful, composite species profiles that represent the impact of
painting and coating activities on California's air quality.

References

1. California Air Resources Board, Annual Summary of Air Quality Data, Vol. XXIV (1992)

2. Systems Applications International, Description of the Urban Airshed Model, February, 1993

3. Harley, Robert A, Michael Hannigan and Glen R. Cass, Environ. Sci. Technol., 28(12), 2395-2408
(1992)
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Sales and use patterns of coatings have remained fairly stable over the past decade, as the information in
the following tables indicate. These data indicate that the coatings industry is a mature one, with small,

consistent growth over the past decade.

Major Uses of Coatings
1989 1983
Coating Sales in U.S. (in millions) Architectural $4.990 $3990
1989: 1.04 billion gallons Product Finishes $4,666 $3000
1983: 924 million gallons Special Purpose Coatings $2,680 $1700
Miscellaneous Products $1,100 $ 300
Major Producers of Coatings 1989 1990
(U.S. sales, in $millions ) Sherwin-Williams 2,123 2,267
Valspar 527 531
Grow Group 411 439
RPM-Ohio 396 412
Standard Brands 315 298
Lilly Industrial Coating 212 232
Guardsman 150 193

Over the past decade, there has been a steady decline in the amount of solvent used by the coating
industry. The decline in solvent use by the coatings industry roughly parallels the overall decline in

U.S solvent use. The C&E News Report on Solvents projects a continuing gradual decline in solvent use
on the order of 1.6% per year through 1997.

Solvent Use Patterns 1987 1992

(millions of pounds, in the U.S.) total solvents 16,341 12,571
solvents for coatings 10,081 6,826
% for coatings 62% 54%

While there are many constant factors in the economics of the paint and coatings industry, there has been
a shift in coatings technology away from the “conventional” low-solids, solvent-based systems that were
common in 1980 to systems with high solids, and increased reliance on water-based systems.

These data suggest that use patterns and volumes of coatings materials will remain near the current levels
for some time. It also adds credibility to using the results of a 1990 ARB Survey as a starting point for
identifying related groups of coatings. Table 1 shows the results of this survey, sorted by total VOC
emissions. Figure 1 shows this same information in graphical form, identifying water-borne and solvent-
borne VOC contributions.

In developing the working groups, consideration was given to the total emissions, the size of a given
category, and the similarity of formulation of coatings within a group. Table 2 shows the rcsulting
prioritized working groups, generated using these principles.



B. Project Objectives

The overall objective of the this study was to develop improved species profiles for volatile organic
compound (VOC) cmissions from:

. architectural coating operations
. industrial maintenance coating operations
. associated solvent use

Pursuant to this overall goal, a number of sub-tasks were performed:

review all information sources containing chemical composition of paint and coating materials
specify criteria for grouping specific sources into categories

rank source categories, based on extent of use, VOC , and other significant factors

design, test and validate a method for accurately sampling emissions from paint and coating
materials during the drying period

collect emissions from selected paint and coating materials

analyze the collected emissions

compare direct emission measurements with other calculation-based methods, including
literature and actual analysis of selected coating materials

Il. Sample Selection

A. Classification Scheme

Since it is impossible to develop species profiles for every coating material, the formulation of “working
groups” of coatings was explored. To understand historical trends in the coatings industry, three review
articles were consulted:

e New Horizons in Coatings Technology, J. Coat. Technol., 63(800),
September 1991

« Paints and Coatings, Chemical and Engineering News, October 18, 1993

e Organic Solvent Use, Chemical and Engineering News, June 20, 1994

Additional information on paints and coatings was obtained from the Final Report of the Survey of
Emissions From Solvent Use- Volume 1I: Architectural Coatings, {September 16, 1994, ARB), and the
U.S. Paint Industry Data Base, compiled by the National Paint and Coatings Association (September
1992).



Figure 1- Total Emissions, by Carrier
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Table 1 - 1990 ARB Survey Results, Sorted by Total Emissions

Emissions | % of total] cum. wB SB
category description (Tons/year)| emissions % | Emissions] Emissions
8.0 [Flats 5245 14.5 14.5 5156 89
12.0 |Industrial Maintenance Coatings 4289 11.8 26.3 99 4190
17.2 [Nonflats: Medium Gloss 4741 13.1 39.4 3001 1740
21.0 |Primers Sealers and Undercoaters 3148 8.7 48.1 157 2991
4.1 [Clear Wood Finishes: Lacquers 2378 6.6 54.7 24 2354
24.0 [Semi-transparent Stains 2176 6.0 60.7 139 2037
17.1 |Nonflats: High Gloss 1995 5.5 66.2 253 1742
29.0 ([Traffic Paints 1900 5.2 71.4 336 1564
4.3 [Clear Wood Finishes: Varnishes 1437 4.0 75.4 14 1423
30.1 |[Waterproofing Sealers: Clear 1161 3.2 78.6 22 1139
4.2 lclear Wood Finishes: Sanding 1047 29 81.5 3 1044

Sealers
10.0 [Graphic Aris (sign) Coalings 909 2.5 84.0 1 908
17.3 |Nonflats. Low Gloss 8§62 24 86.4 706 156
17.4 [Nonflats: Quick Dry Enamels 548 1.5 87.9 0 548
22.0 jQuick Dry Primers. Sealers and 495 1.4 89.3 16 479

Undercoaters
15.0 |Metallic Pigmented Coatings 440 1.2 90.5 0 440
23.0 [Roof Coatings 643 1.8 92.3 206 437
18.0 |Opaque Stains 767 21 94 .4 345 422
250 [Semi-transparent and Clear Wood 359 1.0 95.4 6 353

Preservative
31.0 [Other 368 1.0 96.4 44 324
14.0 |Mastic Texture Coatings 339 0.9 97.3 112 227
32.0 [Other Specialty Coatings 247 0.7 98.0 41 208
26.2 [Shellacs: Pigmented 179 0.5 98.5 0 179
6.0 |Dry Fog Coatings 130 0.4 98.8 5 125
50 [Concrete Curing Compounds 112 0.3 99.2 18 94
30.2 [|Waterproofing Sealers: Pigmented 94 0.3 99.4 2 92
20 [Below-Ground Wood Preservatives 58 0.2 99.6 0 58
20.0 |Pretreatment Wash Primers 60 0.2 99.7 5 55
11.0 |High Temperature Coatings 30 0.1 99.8 0 30
7.2 [Fire Retardant Coatings: Pigmented 25 0.1 99.9 0 25
9.0 [Form-Release Compounds 16 0.0 99.9 1 1§
1.0 |Anti-Graffiti Coating 14 0.0 100.0 8 6
27.0 [Swimming Pool Coatings 8 0.0 100.0 0 8
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The final group in Table 2 includes the solvents associated with the recommended thinning of the coating
materials. Based on the data in the Final report on “The Survey of Emissions From Solvent Use, Volume
II: Architectural Coatings” (September 16, 1994), thinning operations result in the release of 444
tons/year of VOC. While this is only 1 percent of the total VOC contributed by paints and coatings, ARB
has expressed particular interest in this category of materials. The inclusion of this as a separate category
will allow us to determine a source profile for solvents, based on the same criteria as with the other
categories. The main components of this category will be minera! spirits, with a smaller contribution from
VM&P naphthas. NPCA (“U.S. Paint Industry Database”, SRI, September 1992, p. 145) indicates the
following annual solvent usage:

mineral spirits 90 million gallons
VM&P naphtha 28 million gallons
lacquer diluents 7 million gallons

The existing species profile for Surface Coating Solvent - General (Profile 96) shows an aromatic content
(xylene plus toluene) of about 8%, as shown below (reference: ARB Speciation Manual, Second Edition,
August 1991).

Surface Coating Solvent Profile (96)

compound weight fraction

acetone 0.1000
ethyl alcohol 0.0560
isomers of decane 0.2780
isomers of nonane 0.1090
isomers of octane 0.0040
isomers of undecane 0.0100
1somers of xylene 0.0400
isopropyl alcoho! 0.0570
methyl alcohol 0.0560
methyl ethyl ketone 0.1000
methyl isobuty! ketone 0.0500
perchloroethylene 0.1000 _
toluene 0.0400

TOTAL 1.0000

The profile for composite mineral spirits (profile 802) shows a number of aromatic compounds
that total 10 % of the emission profile. Rule 66 suggests that solvents with aromatic content less
than 2 % should be replacing solvents of higher aromaticity. Personal communications with paint
and coatings manufacturers indicate that this is the case. Mineral spirits with less than 2 %
aromatic compounds appear to represent the dominant thinning currently in use in California.
This suggests that profile 86 for Stoddard Cleaning Solvent (2 mineral spirit) may be more
typical of modern solvent usage:

Stoddard Cleaning Solvent Profile (86)

compound weight fraction
isomers of decane 0.6930
isomers of nonane 0.2730
isomers of octane 0.0080
isomers of undecane 0.0260
toluene 0.0400
TOTAL 1.0000




Table 2 - Constitution of Working Groups

group working group name material % of alil ARB
# Lmissionslworking groupsicategories
(Tly)
1 |water-based flats/tow gloss/medium gloss 10,371 31.3% 8.0,17.2,17.3
2 lclear wood finishes(clear sanding sealers, watersealers, 4 552 13.7% 41,42, 301
lacquers)
3 kolvent based industrial maintenance coatings 4,301 13.0% 12.0
4 [solvent based medium gloss/high gloss 3,457 10.4% 171,172
5 [solvent based primers and sealers 2,506 7.6% 21.0
6 emitransparent stains 2,037 6.1% 240
7 [raffic paint 1,901 5.7% 29.0
8 [vamishes 1,467 4.4% 4.3
9 |quick dry primers and enameils 1,246 3.8% 22.0,174
10 |graphic arts coatings 904 2.7% 10.0
11 thinning solvent? 444 1.3%
total of all working groups 33,186
TOTAL California emissions 39,063
% of total in all working groups® 85%

3ggtimate based on manufacturer recommended thinning levels

bremaining total emissions ate accounted for by a number of categories, each of
which accounts for <1% of total VOC emissions '



Table 3 - SAMPLE TYPES AND NUMBERS

group working group name % of ARB indicated # | adjusted #
# working | categories | of samples | of samples
group
1 |water-based flats/low gloss/medium gloss 31.3% 8.6,17.2, 22 35
17.3

2 [clear wood finishes(clear sanding sealers, 13.7% [4.1,4.2, 301 10 11
watersealers, lacquers) }

3 lsolvent based industrial maintenance coatings 13.0% 12.0 9 20

4 Isolvent based medium gloss/high gloss 10.4% 171, 17.2 7 7

5 [olvent based primers and sealers 7.6% 21.0 5 5

6 isemitransparent stains 6.1% 24.0 4 7

7 |raffic paint 5.7% 29.0 4 7

8 |varnishes 4.4% 4.3 3 4

9 quick dry primers and enamels 3.8% 220,17.4 3 3

10 _graphic arts coatings 2.7% 10.0 2 2

11 fhinning solvent 1.3% 1 5
ITOTAL number of samples 70 106




B. Selection of Samples

To generate profiles that are representative of a given working group, coatings that correspond to the
composited ARB categories were sampled. For example, the species profile for the first working group
was derived from the analysis of coatings from ARB categories 8.0, 17.2 and 17.3 (water-based flats, low
gloss, and medium gloss, respectively). As a starting point, the number of samples to be analyzed in each
group was made proportional to the fractional contribution of the group to total VOC, as shown in Table
3. In this scheme, the number of samples taken from each sub-category would be proportional to the total
VOC (tons/vear) of each sub-category. This procedure resulted in a comparatively low number of samples
from some groups containing diverse coating types (such as the Industrial Coatings Group, comprising at
least ten distinctively different types of coatings). The adjusted number of samples analyzed in each Group
is shown in Table 3. The total number of samples analyzed (106) was significantly more than the 70
originally planned. Within each group, specific coating samples were chosen, with more consideration
given to those coatings which were more widely used. Attempts were also made to sample multiple
manufacturers, where possible.

A combination of methods was used to obtain the coating samples for emission testing. Direct retail
purchases were utilized for those samples whose availability permitted. Some of the coating materials
were not directly available to the consumer. Manufacturers of these materials were generally cooperative
in supplying us with samples. Material Safety Data Sheets (MSDS) were requested for all coating
samples, and were received for most samples.



Figure 2 - Schematic of Chamber Sampling System
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ll. Sampling and Analysis Methods

A. Emission Chamber Design and Testing

To collect the hydrocarbon cmissions associated with the drying of a sclected coating, a sampling chamber
was constructed (a sub-task of Task 2). The chamber was fabricated from a 1 quart, friction-top metal
paint can, housed in a modified forced draft oven. The lower portion of the container held the paint or
coating sample, and was designed to be used only once. The can top was equipped with V4 inch stainless
steel fittings which allowed the released VOCs to be swept from the chamber by a stream of ultra-high
purity nitrogen into a manifold leading to multiple sorbent tubes containing a multisorbent. A septum
adapter, holding a Teflon-faced scptum, was also located in the container top. Following a purge and leak
check, the coating sample was injected through the septum. A number of glass beads (four or five), 10 mm
in diameter. were placed in the can before sealing. These beads facilitated spreading the coating sample
into a thin film. Standard Operating Procedures for use of this chamber may be found in Appendix A. A
schematic diagram of the chamber sampling system is shown in Figure 2. Details of the sampling
chamber are shown schematically in Figure 3. Photographs of the actual components are shown in Figure
4 The use of Teflon-seated stainless steel quick-connect fittings (Swagelok, QT series, double-ended shut
off) in the oven interior allowed the sampling chamber to be easily positioned. In its final configuration,
the sorbent tubes (and mass flow controllers) were the only components outside of the oven. The
downstrcam end of the sorbent tubes were directly attached to bulkhead fittings through the roof of the
oven. This design allowed for complete transfer of emissions to the sorbent tubes. The purged emissions
were pulled through the sorbent tube manifold by a Teflon-faced diaphragm vacuum pump (KNF
Neuberger, model N05) placed upstream of the sorbent tubes. A length of Y4 inch Teflon tubing was used
to conncct the vacuum pump to the upper sorbent tube manifold. Flow through each of the three sorbent
tubes was regulated by a scparate mass flow controller (Tylan model FC-260).

During operation, ultra purc nitrogen gas, delivered from an aluminum cylinder (Scott Marin Co.), was
metered into the chamber at the rate of 1 liter per minute. The cffluent from the can entered the lower
stainless steel manifold. Three mass flow controllers. operated in the range of 10 to 50 mL per minute
were used to direct a portion of the flow to separatc sorbent tubes, where the VOCs emitted from the
coating were retained. Drying times and temperatures were consistent with current practice, as outlined in
ASTM Method D2369-92 (Afanual On Determination Of Volatile Organic Compounds In Paints, Inks,
And Related Coating Products, ASTM Manual MNL 4, Second Edition, August 1993), which calls for a
drying temperature of 110°C for 1 hour. While there may be some question about whether the VOCs
obtained from elevated drying temperatures are consistent with real-world curing cycles, the selection of a
standardized temperature ensured uniformity with current regulations.

The sorbent tubes were maintained at or near room temperature, to minimize the possibility of
breakthrough. A tube cooling manifold was constructed from three polyethylene “y” tubes. A lab source of
compressed air was used to generate four streams of cooling air. These streams were directed at the base
nuts of the sorbent tubes. The temperature of the tubes was monitored near the outlet (upper end) using a
thermocouple adapter. Using this system, the temperature of the sorbent tubes was kept at or below 27 °C
during the entire 1 hour run, with the oven at 110 0C. The balance of the effluent stream not led to
sorbent tubes was vented through a tee located on the can top. By venting most of the effluent, overloading
the sorbent was avoided. The total mass of VOCs applied to the sorbent was easily controlled by this
method. The sorbent tube analyzed by GC-MS must contain a lower concentration than if it were analyzed
using GC-FID, due to the requirements of the analytical instrumentation systems used. The final sampling
system allowed for much versatility in terms of replicates, and sample splits.
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Figurc 4 - Photographs of Chamber Sampling System
Exterior View of Emission Chamber

mass flow
controllers

“mass flow controller
glectronics

B k““‘*‘i SR
% AR
R R S

R0
3 RN
NG
R TR LR AN
R R AR, 3 R
N SRV TN SRR R ORY
3 R o R RIRY
A N AN Sty o e e e v DR
S ‘5*\2*"“2 N SRS X
s SRARE SR han
SRR SRS SRS

Interior View of Emission Chamber

Pl
sampling
can

-13-




Figure 3 - Details of Chamber Sampling System
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For use with a solvent desorption system, a glass sorbent tube (Supelco, ORBO Tube #1060) was selected
for evaluation. This tube contains two separate beds of Carbotrap (graphitized carbon black). The main
portion contains 350 mg of 20/40 mesh Carbotrap, while the backup section contains 175 mg of the same
sorbent. This tube was selected for comparability with the stainless steel Carbotrap 300 tube (thermal
desorption unit), described previously. The stock ORBO tube has physica! dimensions similar, but not
identical, to the thermal desorption units investigated. The outer diameter of the glass ORBO tube is 7
mm (vs. 0.25" for the stainless steel tube). Figure 6 shows a comparison of the two tube configurations,
This size difference required some modifications in the sampling system. The final configuration involved
driiling out 0.25” Swagelok nuts with a 0.281” drill. Matching Teflon ferrules were similarly drilled out.
This configuration provided a reliable connection to the stainless steel sampling manifold and mass flow
controllers. When sampling with staintess steel sorbent tubes, we found that the three stainless steel
sorbent tubes provide adequate support for the mass flow controllers. It was not clear that the glass tubes
would offer sufficient suppaort for the mass flow controllers. In the final configuration, either two empty
0.25” stainless steel tubes could be used for the outer arms of the sampling manifold, or a stainless steel
support tube could be used in the middle arm, allowing for the use of two glass sorbent tubes. Eventually,
the tube manufacturer was able to supply us with custom tubes, in 0.25" diameter, allowing for better
integration into the steel sampling system with standard sized ferrules.
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With the sampling system fully assembled, a dummy run was performed, using ultrapure nitrogen as
sweep gas through a modified 1 quart paint can. The pressure in the can was monitored by a Magnehelic
gauge (0-10” H,0). At the nominal flow rate of 1000 mL/min, the pressure drop across the can was only
0.1” H,0. Thus, the cmissions from coating samples in the can were evolved at essentially atmospheric
pressure.

During this run, the temperature INSIDE the can was monitored by a thermocouple suspended in the
middle of the can. Just before the start of the run, the can was placed inside the oven, which was at
ambient temperature, and the sweep flow of nitrogen was established. When the oven was commanded to
1109C, it required about 2 minutes to reach and stabilize at the set point, During the heating, the
temperature of the can lagged behind. At t = 1.00 minute, the oven was at 86 °C, while the can interior
was at 64°C. At t= 2.00 minutes, the oven had reached 100°C, while the can interior was at 94°C. Att=5
minutes, the can interior was at 109°C. By t = 6 minutes, the can had reached 110°C. During the entire 1
hour run, the temperature inside the can was within 0.2 degrees of the oven temperature. As a result of
this test, plans to pre-heat the nitrogen before leading it into the can were abandoned. The surface of the
paint can appears to efficiently heat the nitrogen as it flows into the can, at least at the flow rates used for
our investigation.

B. Sorbent Tube Designs

The VOCs emitted from paint and coating samples cover a wide range of boiling points and polarities. A
single sorbent cannot effectively absorb and retain both low- and high boiling compounds. For this reason,
a multi-sorbent was selected for this study. Pre-packed Y inch stainless steel sorbent tubes containing
Carbotrap 300 are commercially available. (Supelco, ORBO tube #100). A schematic of this multi-sorbent
tube is shown in Figure 5. The following information on the nature of the sorbents used in the tubes is
provided by the tube manufacturer.

The Carbotrap C and Carbopack C adsorbents used in Carbotrap adsorbent tubes differ in mesh
size only (20/40 mesh and 60/80 mesh respectively) and have a surface area of approximately

1 Omz/gram. Researchers at Supelco have found that, relative to other adsorbents, Carbotrap C
and Carbopack C have superior trapping ability for a wide variety of C12 and above (depending
on molecular size and shape) organic contaminants for both air sampling and purge and trap
applications.

Carbotrap B and Carbopack B adsorbents used in Carbotrap adsorbent tubes differ in mesh size
only (20/40 mesh and 6080 mesh respectively) and have a surface area of approximately 100
m2/gram. Researchers at Supelco have also found that relative to other adsorbents, Carbotrap
and Carbopack B have superior trapping ability for a wide variely of C5 and above (depending
on molecular size and shape) organic contaminants for both air sampling and purge and trap
applications. Studies of thermal desorption are an ongoing effort at Supelco.

Carbosieve S-111 spherical carbon molecular sieve has a large surface area (about 800 mz/gram)
and 15 to 40 angstrom pores. This structure makes Carbosieve S-1lI adsorbent very useful for
trapping small molecules such as viny! chioride. The pure carbon framework allows thermal
desorption of small analytes without loss.

Compounds with carbon numbers ranging from C2 to over C12 are effectively sorbed by the combination
of three sorbents used in the Carbotrap 300 tubes. Both ends of each tube were Swaged into V4 inch
stainless steel bulkhead fittings. An identification number was engraved onto each tube. These tubes were
designed for thermal desorption into a chromatographic inlet system. Early on in our investigation, we
began to explore the use of solvent desorption, in parallel with thermal desorption techniques.

-14-



Figure 6 - Comparison of Two Sorbent Tube Types
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Figure § - Carbotrap 300 Sorbent Tube

Reference: Supelco GC Bulletin 849B
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3. Recovery of Target Analytes from Stainless Steel Sorbent Tubes

To ensure that the sampling chamber does not act as a sink for VOC emissions, the recovery of
compounds expected in coating samples was examined. We added a known amount of an aqueous
standard containing ethylene glycol, propylene glycol, butyl carbitol, and butyl cellosolve (approximately
1% in each component, dissolved in Type I water), and proceeded to sample the chamber emissions, in
accordance with sampling and analysis SOPs. Since these components were seen to yield poor response on
a mass spectrometric detector, they were run by thermal desorption in the sub-contractor’s laboratory,
using a GC-FID system. This standard four component mixture produced four chromatographic peaks, but
with poor peak shapes. Apparently, these highly polar compounds were being retained and broadened by
the chromatograph’s sample inlet system. For the initial testing phase, we selected what we believed to be
worst-case solvents, that is, those for which difficulties had been reported in previous studies. Indeed,
these solvents proved troublesome in our initial testing. We proceeded to explore an alternative to the
thermal desorption method for analyzing emissions containing solvents found in typical water-based
coatings.

D. Solvent Desorption Procedures

Dr. Max Wills investigated and refined a procedure for determining the VOC content of paints and
coatings by analysis of the solvent extracted glass sorbent tubes. The procedure, and its initial results, are

reported in the sections below.

1. Work-up procedure

Following sampling, the upper retaining cotton plug and section B of the ORBO tube consisting of 175
mg of Carbotrap were placed in a 15 x 1.5 cm screw-capped test tube. The lower section (Section A, 350
mg Carbotrap), including both cotton retaining plugs, was pushed into a separate test tube using a wooden
applicator stick. The empty ORBO tube was also placed into the test tube. The test tubes were sealed and
methanol (MeOH) containing 0.1058 mg/mL of 2-ethylhexanol as internal standard (IS) was added. The
contents were manually mixed, then sonicated for 15 minutes and centrifuged. This extract contained all
of the solvents in the original coating sample, but none of the pigment or polymer, which were left behind,
in the chamber can bottom.

A 2 uL aliquot of the centrifugate was injected into a Hewlett Packard gas chromatograph (model 5890),
equipped with a flame ionization detector. The column used was a 15m x 0.53 mm SE-30 (Econocap,
Alltech) capillary column. The injection port was maintained at 240°C, the FID detector at 280°C, The
oven temperature was programmed from 50°C for 2 minutes, to 230°C, at 30°C per minute, with a hold
at 230°C for 2 minutes. The split injection technique was used initially, but splitless injection eventually
proved to be superior.
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C. Chamber Validation Studies

Before using the chamber to obtain species profiles, a number of experiments were performed to validate
its design and suitability to the task at hand. The various types of experiments conducted are described in
detail below.

1. Blank Determinations

The VOC background in the entire sampling system must be low enough to allow VOCs from small
amounts of coatings to be readily detected, with minimal interference from ambient sources. Sources that
contribute to the “background” VOC level include the nitrogen purge gas, the sampling chamber, and
sorbent tubes.

For all chamber tests, the source of the purge gas was high purity nitrogen gas, obtained by evaporation of
liquid nitrogen, and stored in aluminum cylinders. This gas was purchased from Scott-Marin, Inc. Since
this grade of nitrogen is used to prepare certified reference mixtures of gases, it should not contribute
measurable amounts of VOC to the sampled emissions. To assess the total background, blank runs were
performed, using the same SOP used for sampling, but without any added coating sample. The sampling
chamber was assembled, and purged with high purity nitrogen , with the oven at ambient temperature.
The oven was heated to 110°C, and the emissions were collected on cleaned, conditioned sorbent tubes for
a period of one hour. For the blank runs, two of the mass flow controllers (MFC) were operated at a flow
of 10 mL per minute, and the third MFC was operated at a flow rate of 50 mL per minute. The larger flow
rate in the third MFC allowed for higher sensitivity for the blank determination. Following a 1 hour
sampling time, the ends of the sorbent tubes were sealed with brass caps, and the sorbent tubes were stored
in a glass jar, pending transportation to the analytical laboratory. Subsequent analysis of these tubes by
thermal desorption into a gas chromatograph equipped with a flame ionization detector (GC-FID)
revcaled no measurable peaks, indicating the validity of the cleaning/conditioning protocols. The
desorption procedure was that detailed in EPA Method TO2 (Compendium of Methods for the Analysis of
Air Toxics). Blanks were obtained for several unused sorbent tubes. The chromatograms from these
sorbent tubes were essentially indistinguishable from the chamber blank runs. By this series of tests, the
cleaning process used for the sampling chamber was shown to be sufficient to produce a clean
background.

2. Variability of the Sampling Manifold

To assess the uniformity of the splits obtained with the sampling manifold, a known amount of an aqueous
butyl carbitol standard was added into our normal 1 quart emission can, and the purged material was
collected in three stainless steel Carbotrap 300 sorbent tubes, using our normal sampling system. These
samples were successfully analyzed by thermal desorption, and provided a good test of tube-to-tube
variability. Two sorbent tubes in different mass flow controller arms, operated at the same flow rate (10
mL/min) produced peak areas for butyl carbitol that were within 2% of each other.
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The calculation method for GC runs may be expressed as:
Analyte % = [(AA x RF)(VS x DF)/(AIS x WS)] x 100

where AA = area response of analyte.

RF =  response factor for analyte in mg analyte per area unit relative to the
unit area response for an internal standard concentration of
1.0577 mg/mL of 2-ethylhexanol.

VS=  volume of MeOH/IS

DF = dilution factor for MeOH/IS

AIS = area response of internal standard

WS = weight of sample in mg

Chamber test W-03 was conducted using a well-characterized latex paint, RS-054. The chamber effluent
was passed through the ORBO tube at a flow of 35.0 mL/min for 1 hour, with the oven at 1109C. Based
on the initial sample weight of 0.3200g, the amount of sample going to the ORBO tube was 3.5% (35
mL/min out of 1000 mL/min) of 0.3200g , or 11.20 mg.

Both sorbent sections were initially extracted with 5 mL MeOH/IS (concentration of IS = 0.10577 mg/mL)
and gas chromatographed as described above. After chromatographing this solution, an additional 5 mL
portion of MeOH/IS was added 1o the test tube containing the sorbent and previous extractant. The
contents were again sonicated and centrifuged and then chromatographed again. The results for these
analyses are shown in Table 5.

From the data in Table 5, it appears that an extraction volume of 10 mL of MeOH/IS was more efficient
than a 5 mL volume, indicating that analyte may be retained by the Carbotrap when smaller volumes of
solvent are used for extraction. This sample contained a wider dynamic range of solvent concentrations
than the previous sample. Consequently, the size of the chromatographic peaks for the minor components
(EG and Texanol, TX) was quite small, producing some uncertainty in the integration process. Based on
the results for this sample, it would have been better if a larger sample size were taken. Since
breakthrough was not observed in the upper sorbent section of this sample tube, a larger sample size could
have been easily accommodated. For subsequent runs, sample mass was increased for those samples
having components lower in concentration than 1%. The bottom of the paint can sampling chamber was
examined after the sampling run. A thin film of dried paint was observed on the can bottom. Scraping this
deposit with a steel spatula showed that it was fully dried, with no apparent trapped liquid paint.

The resulting emission profile, calculated from the average of the 10 mL extraction runs, is shown in the
lower half of Table 5.

For the emission chamber results for sample W-02 (see Table 4), excellent results were obtained for the
aqueous standards, indicating the validity of the sampling and analytical procedures. For the paint
samples, however, results were systematically low for some of the less volatile components, such as butyl
carbitol and Texanol. We explored the nature of these apparent losses in the following sections. The
agreement between experimental and actual weight fractions for the major component is excellent. The
poorer agreement for the minor components is attributable ( at least in part) to the small peaks obtained
during the chromatography. This was a consequence of the initial sample mass selected.

Some difficulty was encountered in dealing with the small areas produced by chromatographic peaks of
minor (<1%) components. A new injection method, utilizing a splitless technique was seen to
significantly improve the size of these minor peaks. Results for the initial set of chamber tests are given in
Table 6. Results from the direct analyses (described in Part E) are shown in Table 7. Some comparative
results are illustrated in Table 8.
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2. Blank Determinations

An unused ORBO tube was randomly selected from a lot of ten to serve as a blank. Both ends of the tube
were scored, using a rotary emery disk, and the tube ends broken off. The tubes ends were then sealed
with end caps, as with other samples, and the capped tube was placed into a screw-capped test tube. The
upper section (Section B) of sorbent in this tube was discarded; section A was worked-up in the same
manner as other samples and diluted with 10 mL of MeOH/IS(0.10577 mg/mL 2-EH). Chromatography at
fairly high FID sensitivity showed no peaks corresponding to VOC species expected to be found in coating
samples. Several small peaks attributed to impurities in the MeOH/IS solution were observed in this as
well as for runs with other coating samples. Two small peaks observed at long retention times were
determined to be system peaks (artifacts) which were impurities in the injector which become flushed onto
the column whenever an injection was made. Since these peaks were observed long after any analyte peaks
were observed, they did not interfere with the subsequent interpretation of the chromatograms. From this
set of experiments, we concluded that the initial blank level of the ORBO tubes as received from the
manufacturer was acceptable, and that normal handling of the sorbent tubes (consistent with the SOPs
used) did not produce any detectable contamination of the tube.

3. Validation Tests for Solvent Desorption Method

To assess the efficacy of the solvent desorption procedure, a chamber test (sample W-02) was conducted,
using an aqueous standard containing ethylene giycol, propylene glycol, butyl carbitol, and buytl
cellosolve (about 1% each in Type I water). The chamber effluent was passed through the ORBO tube at a
flow of 35.0 mL/min for 1 hour, with the oven at 110°C. Based on the initial sample weight of 0.4637g,
the amount of sample going to the ORBO tube was 3.5% (35 mL/min out of 1000 mL/min) of 0.4637g , or
16.23 mg.

Following sampling, each sorbent section was extracted separately with 10 mL MeQH/IS (concentration
of IS = 0.10577 mg/mL) and gas chromatographed as described above. The only peaks observed were
those belonging to the analytes known to be present in the sample. This indicated the lack of
contamination in the sampling system and purge gas supply. Table 4 shows the results of the analysis for
the lower (main) sorbent section for this sample.

These results indicate good agreement between the calculated and actual composition of the sample. Based
on the agreement between the found and actual compositions, there was no evidence of loss of material on
the walls of the sampling chamber, nor the associated sampling lines. Recovery of all analytes was
essentially quantitative. These quantitative comparisons were obtained by calculating the dynamic
volumetric dilution of the chamber purge gas.

When treated identically, the upper sorbent section showed no chromatographic peaks, indicating the lack
of sorbent breakthrough at the experimental conditions. Under these conditions, only about 0.652 mg of
analytes was sorbed by 350 mg of Carbotrap.

Based on these results, a species profile may be generated for this sample. Such a profile is shown in the
lower half of Table 4. The agreement between found and actual emission profiles was good.
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Table 5 - Results for Chamber Sample W-03 (Latex Paint RS-054)

Analyte Coating Composition Found (%) Actual (%)

Extracted with 5 mL MeOH/IS | Extracted with 10 mL

MeOH/IS

GCRun 1 GC Run 2 GCRun 1 GC Run 2
EG 0.63 0.51 0.57 0.57 0.59
BuCA 10.40 10.50 11.04 11.06 11.08
TX 0.40 0.34 0.44 0.46 0.59
Analyte Emission Wt. fraction

(10 mL average) Actual
EG 0.0474 0.0481
BuCA 0.9151 0.9038
TX 0.0375 0.0481
TOTAL 1.0000 1.0000
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Table 4 - Results for Chamber Sample W-02 - Splitless Injection

Analyte Coating Composition Found (%) Actual (%)
GC Run 1 GC Run 2 Average
EG 0.92 0.99 0.96 1.00
PG 1.05 1.09 1.07 1.02
BuCE 1.16 1,16 1.16 Lo2
BuCA 1.19 1.19 1.19 100
Analyte Emission Weight Fraction
Calculated Actual
EG 0.2183 0.2475
PG 0.2720 0.2525
BuCE 0.2446 0.2505
BuCA 0.2651 0.2475
TOTAL . 1.0000 1.0000

Splitless injection technique

220




Table 7 - Emission Profiles, Direct Method

RS-052 RS-053 RS-054
component experi- frue experi- true experi- true
mental mental mental
ethylene glycol 0.5512 0.5000 0.0459 0.0478 0.0438 0.0481

propylene glycol 0.0000 00000 [00000 00000 {00000  0.0000

butyl carbitol 0.0000 0.0000 0.9110 0.9043 0.9100 0.9038
butyl cellosolve 0.00060 0.0000 0.0000 0.0000 0.0000 0.0000
Texanol 0.44388 0.5000 0.0431 0.0478 0.0462 0.045]
TOTAL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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Table 6 - Summary of Results for Chamber Emission Profiles

W02 w03 Wo4 Wo5s

(0.4637 grams (0.3200 grams (1.3653 grams (3.1287 grams

of std.) of RS-054) of RS-052) of RS-054)
component experi-  frue experi-  frue experi-  true experi-  frue

mental mental mental mental
ethylene glycol 0.2183 02475 |0.0474  0.0481 ]0.5577 05000 ]0.0433  0.0481
propylene glycol 02720  6.2525 ] 0.0000  0.0000 ] 0.0000 0.0000 [o0.0000 0.0000
butyl carbitol 0.2651 0.2475 0.9151 0.9038 0.0000 0.0000 0.9215 0.9038
butyi cellosolve 0.2440 0.2505 0.0600 0.0000 0.0000 0.0000 0.0000 0.0000
Texanol 0.0000 0.0000 0.0375 0.0481 0.4423 3.5000 0.0335 0.0481
TOTAL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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4. Effect of Sample Size

A series of tests was performed, using latex paint RS-054, to investigate the effect of sample mass on the
resulting emission profiles. Our original intent on performing this study was to determinc a safe sample
mass, that did not produce sorbent breakthrough. For run W03, 0.3200 grams of paint was used. No
solvents were detected in the upper portion of the sorbent tube. Test run WOS5 was performed, using
3.1287 grams of coating sample RS-054. Once again, all of the sample components were retained in the
lower portion of the ORBO sorbent tube; nothing was present in the upper portion of the sorbent. The
selected sorbent appears to have a high affinity for these compounds. Since they have such high boiling
points, breakthrough is not a problem, even with very large sample sizes. Examination of the results
(Table 6) from these two runs showed an obvious discrepancy in the emission profile for Texanol, and a
minor discrepancy for butyl carbitol. The effect was somewhat more pronounced in the run with larger
sample size. The presence of these solvents in the dried paint film was confirmed by analysis of the film.
This procedure is described in a later section. This study led to the conclusion that the sample mass must
be kept comparatively low (in the range of 0.50 grams), in order to prevent the entrapment of high boiling
solvents in a thick paint film.

E. Direct Analysis of Water-Based Coating Materials

1. Sample Preparation, Non-Methanol - Containing Paints

A direct method of analyzing the bulk coating material was developed. The basis for the method involved
the dilution of the coating sample with methanol and an internal standard, followed by centrifugation and
gas chromatography of the centrifugate. In this method, a 10.0 mL of aliquot of methanol containing
1.0577 mg/mL of 2-ethylhexanol as internal standard was pipetted into a 20 mL screw-cap test tube with a
Teflon-lined cap. Approximately 0.15 to 0.20 g paint was weighed to the nearest 0.0001 gram, by
difference, directly into the methanol solution by means of a disposable Burrell pipet. The screw-cap was
attached to the tube, and shaken by hand for about one minute. The tube was then placed in a sonicator for
15 minutes and then centrifuged for 10 minutes. This procedure gave an almost clear supernatant liquid
for most coating samples, with the majority of the pigment at the botiom of the test tube.

Method Validation

In order to assess the accuracy of our proposed method for determining VOC content of paints and
coatings by direct analysis, two wellcharacterized water-based paints (referred to earlier) were analyzed
by direct injection onto a gas chromatograph. These paints were formulated to contain the known VOCs
ethylene glycol, butyl carbitol and Texanol. The theoretical VOC values for these paints and the results
found by three laboratories (Cal Poly, SCAQMD, and US Testing Company) using EPA 24 are shown in
Table 9.

The GC was used in the split mode, with an injection port temperature of 2409C. The flame ionization
detector was maintained at 260°C. The oven was programmed from an initial temperature of 50°C for 2
minutes, followed by a 20°C per minute ramp to 240°C. The final temperature was held for 2 minutes.
The injection volume was from 2-3 pL. The column head pressure was adjusted such that ethylene glycol
had a retention time of approximately 2.5 minutes. A representative chromatogram is shown in Figure 7.

As shown in Tabie 10, the method shows an excellent agreement with formulated values for the solvents
in the tested coating materials. In addition, variability of replicate analyses seems much better than the
lab-to-lab variations shown in the round-robin study, using “conventional”, indirect methods for VOC
determination. Based on these results, we believe that the method produces accurate species profiles. The
data in Table 11 show that recovery of ethylene glycol and Texanol are reproducibly high (in the $5-96%
range). Under the conditions used for the direct analysis, these solvents apparently do not become
associated with the polymer phase of the coating to any great extent.
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Table 8 - Comparison of Dircct and Chamber Emission Profiles

RS-052 RS-054

component direct | chamber frue direct chamber true
cthylene glycol 05512 ]0.5577 05000 [0.0438  0.0474  0.0481
propylene glycol |0.0000 |0.0000  0.0000 §0.0000  0.0000  0.0000
butyl carbitol 0.0000 }0.0000 00000 09160  0.9151 0.9038
butyl cellosolve ]0.0000  §0.0000  0.0000 ]0.0000  0.0000  0.0000
Texanol 0.448%8 104423 05000 J0.0462  0.0375  0.048]
TOTAL 10000 ]1.0000  1.000p ]1.0000  1.0000 10000
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Calibration:

Standards containing 1.0577 mg/mL of 2-ethylhexanol (2EH) and varying amounts of ethylene glycol
(EG), Texanol (TX), and butyl carbitol (BC) were prepared to establish response ratios. For each
chromatogram the area of each peak was divided by the area of the 2EH peak and expressed as mg of
analyte required to give the same area response as 2EH. The response was linear over the concentration
range tested. ;

Two samples of RS-052 were prepared as described above. Weight of sample #1 = 0.1777g, #2 = 0.0859g.
One sample of latex coating RS 053 was prepared as described above. Sample weight = 0.1775 g

The results of these analyses are shown in Table 10.

To investigate the possible recovery of solvents from the paint, 2 99.75 g sample of RS 053 was weighed
into a one-pint paint can, and spiked with 1.06 g of ethylene glycol and 1.04 g of Texanol and re analyzed
as above. This mixture was agitated on a paint shaker for 15 minutes, to ensure homogeneity. A portion of
this sample was analyzed by the direct method outlined above. The results are summarized in Table 11.
The theoretical VOC concentration was recalculated using the average results from the GC analysis of
unspiked RS 053.

2. Sample Preparation, Methanol - Containing Paints

Many water based traffic paints were known to contain methanol as a fast evaporating solvent. Since our
direct method for analyzing water based paints by gas chromatography used methanol as the extraction
solvent, it was necessary to develop a complementary method for quantifying the low boiling solvents in
traffic paints. These were determined by gas chromalography of dimethylformamide (DMF ) extracts of
paint with 1-propanol (PA) as internal standard. PA was chosen because it has a retention time
approximately in the middle of the low boiling solvents which were examined and because it is not
normally used in paint formulations. Propanol was not detected in any of the traffic samples analyzed.
DMF was selected as the solvent for this application, based on its good solvency for polymeric and
monomeric coating materials, and its boiling point of 153°C, which resulted in its elution from the GC
column well after the low-boiling solvents.

Procedure For Traffic Paints

For this method, about 500 mg of a coating sample was weighed by difference directly into 10 mL of DMF
containing 1.0562 mg/mL of PA in a 20 mL screw-capped test tube. The contents were manually mixed,
sonicated for 10 to 15 minutes and then centrifuged. For these analyses, a 30m x 0.32 mm SPB-1 capillary
column was used. The injection port was maintained at 250 °C; detector, and the FID at 260 °C. The
oven was held at 40°C for 2 minutes, then ramped to 250°C at 20°C per minute, then held at the final
temperature for 10 minutes. For these analyses, split injections of 2 to 3 microliters of extract were used.
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Table 9 - Theoretical and Experimental VOCs in Standard Latex Paints

Theory (Formulation Values) Found by EPA 24
Sample | Ethylene | Texanol | Butyl Tota] VOC, |Total VOC, |Total VOC, | Total VOC,
Glycol Carbitol | Theory Lab A LabB LabC
RS052 1.06% 1.06% 0.00% 2.12% 1.31% 2.35% 1.57%
RS053 0.33% 0.33% 6.24% 6.92% 6.98% 6.41% 6.55%
RS054 0.59% 0.59% 11.08% 12.26% 12.77% 11.60% 12.52%
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Figure 7 - Chromatogram of Water-Based Coating, Direct Method
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Response Factors
Response factors relative to PA were established for methanol, ethanol, isopropyl alcohol, 2-butanol,

methoxypropanol, and triethyl amine. Solutions of these compounds at a concentration of approximately
1 mg/mL were analyzed using the split injection technique. Response factors were calculated using the
relationship:

S = concentration of standard in mg/mL
AN = area response of analyte

N = concentration of analyte in mg/mL
AS = area response of standard

RF = (§)(AN)/(N)(AS)  where

RF values obtained were as follows:

component Response Factor

MeOH 0.5416
EtOH 0.7515
IPA 0.8539
2BuQH 0.9684
PM 0.6533
TEA 1.1928
Validation

A sample of traffic paint of known composition was analyzed using the DMF extraction method.

Results for this paint were as follows:

Analyte Found, % Reported, %
Methanol 2.13 2.13
Texanol 178 1.63

3. Paint film Analysis

To explore the possibility that some high boiling solvents might remain associated with the polymer phase
under certain conditions, we examined the dried film remaining in the sampling can after chamber run
W-05. The bottom of the paint can was removed, and a portion of the dried paint film was analyzed for
possible residual solvent. About 200 mg of the dried paint film was removed from the bottom of the
sampling can. The weighed coating was sonicated for 30 minutes with 5 mL of acetone. Next, 5 mL of a
methanolic solution of 2-thythexanol was added, and the mixture was sonicated for another 30 minutes.
This sample was centrifuged, and the centrifugate was analyzed by GC, using our direct method. Analysis
revealed that the paint film contained measurable amounts of butyl carbitol and Texanol, but no ethylene
glycol. Using the known solids content of this sample (37.3%), the total amount of solvent trapped in the
entire paint film could be calculated. Results are shown in Table 12. It is evident that these solvents
remained in the paint film, even after the aggressive drying conditions (1 hour at 110°C) used in our
chamber studies. To our knowledge, this is the first reported study of solvents remaining in the paint film
after a drying period consistent with ASTM 2369. It should be noted that a large sample size (>3 grams)
was used in the test. Normaily, the chamber runs were conducted using coatings in the 0.50 gram range.
Clearly, the thicker the paint film, the more probable it is that high boiling solvents will become
associated with the film phase.
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Table 11 - Recovery Study of Ethylene Glycol and Texanol from RS 053

GC Run %EG % TX %BC % Total VOC,
Found

1 1.28 1.32 6.08 8.68

2 1.23 1.21 5.99 8.43

3 1.31 1.37 6.65 9.33

4 123 1.28 6.35 8.86

5 1.18 1.19 5.96 8.33
Average 1.25 1.27 6.21 8.73
Actual 1.29 1.32 6.15 8.76

% Recovery, EG = [(1.25 - 0.25)/(1.29 - 0.25)] x 100 = 96%

% Recovery, TX = [(1.27 - 0.31)/(1.32 - 0.31)] x 100 = 95%
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Table 10 - Results of Direct Analysis of Two Latex Coatings by GC-FID

RS 052 %EG % TX % Total VOC,
Found
Sample #1 1.03 1.03 2.06
1.01 1.01 2.02
Sample #2 0.96 0.96 1.92
1.05 1.05 2.10
Actual 1.06 1.06 212
Found by EPA 24 1.31,2.35, 1.57
RS 053 % EG % TX % BC % Total VOC, Found
GC Run 1 0.25 0.31 6.38 6.94
GC Run 2 0.25 0.31 6.17 6.73
Actual 0.33 0.33 6.24 6.92
Found by EPA 24 6.98, 6.41, 6.55
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Table 12 - Analysis of Solvent in Paint Film

% composition

emission factor

Found Found Total True Total True
in in film Found Found
sorbent
ethylene glycol 0.49 0.00 0.49 0.59 0.0420 0.0481
butyl carbitol |10.33 0.36 10.69 11.08 0.9152 0.9038
Texanol 0.38 0,12 0.50 0.59 0.0428 {0.0481
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4. High Boiling Paint Solvent Evaporation Rate Study

As reported carlier, some high boiling solvents have been seen to remain in the paint film after one hour
of drying at 110°C. We undertook a study to evaluate the significance of this phenomenon for three
solvents: Texanol, dibutyl phthalate and dioctyl phthalate. Texanol (2,2,4-trimethyl-1,3-pentanediol
monoisobutyrate) is one of the most common coalescing solvents for latex paints. This solvent has a
reported atmospheric pressure boiling point of 244-247°C. The amount of this solvent may be determined
by direct gas chromatography of paints extracted with an appropriate soivent. The total VOC content of
paints as determined by EPA Method 24 involves the determination of total volatile content by heating a
0.3 to 0.5g sample of paint for one hour at 110°C (ASTM Method 2369). Evidence from studies in which
the volatile portion of paint is collected in charcoal sorbent tubes suggests that Texanol is not completely
vaporized under these conditions. Water-based lacquers sometimes contain even higher boiling solvents
such as dibutyl phthalate (DBP), bp = 340°C, benzyl butyl phthalate, bp = ca. 3709C and di-(2-
ethylhexyl) phthalate (DOP), bp = 386°C. A lacquer formulation containing DBP, and neat DOP were
investigated according to the following procedure.

Procedure:

A sample weighing 0.5 + 0.02g was placed in an aluminum weighing dish with a bottom surface area of
19.6 cm?2, containing a paper clip fashioned as a stirrer. A few drops of methanol were added immediately
after weighing the sample and the paper clip stirrer was used to coat the bottom of the weighing dish
uniformly with the sample. This method gives an approximate wet film thickness (excluding methanol) of
0.2 mm. The methanol was allowed to evaporate at room temperature for 30 minutes and the samples
were then placed in a forced air drying oven at 110°C. Samples of the dried paint films (ca. 50-70 mg)
were then extracted with 5 mL acetone by sonicating for 30 minutes, diluting with 5 mL methanol
containing an internal standard and centrifuging. The supernatant containing the analyte was then gas
chromatographed as previously described. DOP was heated as a neat liquid (0.1g) in an aluminum dish
and the mass loss was determined by direct weighing.

The results for two coating materials and dioctyl phthalate are shown in Table 13.

Conclusions

Carc must be taken when performing chamber analyses of coatings containing high boiling solvents. The
purpose of this portion of the investigation was to identify potential losses of VOCs when sampled at film
thicknesses consistent with ASTM 2369. In our subsequent chamber tests, we utilized much thinner films
than those described above. These results point out one of the difficulties associated with the term “volatile
organic compound”. Clearly, some of the solvents used in water-based coatings are not very volatile at all.
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F. Investigation of Aldehydes in Coatings

A study was undertaken to determine the significance of aldehydes in selected coating samples. A method
for the direct derivatization of aldehydes in latex coatings was developed. The aldehyde content in selected
coating samples was determined.

Theory:

Aldehydes react quantitatively with excess 2-hydroxymethylpiperidine (HMP) to give the corresponding
oxazolidine derivatives, Equation 1. The lower molecular weight aldehydes, including formaldehyde and
acetaldehyde, give stable oxazolidenes which have lower polarities and probably lower boiling points than
HMP and can be separated from HMP using a polar chromatography column. Using a Carbowax capillary
column, the oxazolidines of formaldehyde (HCHO-OX) and acetaldehyde (CH3CHO-OX) elute well
ahead of the HMP derivatizing reagent.

RCHO

N N Equation 1

|
H o )‘0

R

HMP R=H,CHj,

Preparation of Standards:

HMP, 0.1983g, and benzonitrile (BN) internal standard, 0.1726g, were dissolved in 10 mL methanol. The
mixture was diluted with methanol to give an HMP concentration of 198.3 pg/mL and a BN concentration
0f 172.6 pg/mL.. A 10 mL portion of this solution was treated with excess 37% formaldehyde solution (ca.
40 drops) and let stand for 15 minutes. Gas chromatography showed that all of the HMP was converted to
HCHO-OX. The oxazolidine of acetaldehyde, CH3CHO-OX, was prepared in the same fashion starting
with 0.2032g HMP and 0.2198g BN in 10 mL methanol, diluting by a factor of 100 with methanol, and
treating 10 mL of the diluted sample with ca. 20 drops of acetaldehyde. After standing for 15 minutes, gas
chromatography showed complete conversion of the HMP to CH3CHO-OX.

Response Factors:
Response factors relative to benzonitrile as internal standard were calculated using the

relationship,
RF = (Mass of BN x Area of Analyte)/(Mass of Analyte* x Area of BN)

where Mass of Analyte* = equivalent aldehyde mass calculated from moles of HMP.
Response factors obtained in this fashion were,

HCHO =372
CH;CHO =2.82
GC Conditions:

A 30 m x 0.32 mm Carbowax Column was used for the separation. The injection port was maintained at
2509C. The detector, a thermionic nitrogen/phosphorus (NPD), was kept at 270°C. A split injection of 2-3
uL was used. The initial oven temperature was held at 1109C for 6 minutes, then ramped to 230°C at
40°C per minute. The final temperature was held for two minutes.

-37-



Table 13 - Solvent Drying Study

WD-23 Semi Gloss Coating Containing 2.9% Texanol

Time, min % Texanol in film % of original in film
0 2.90 100.0
40 0.90 43.1%
60 0.70 24.1%
80 0.46 15.9%
100 0.24 8.3%

WD-39 (WC10) Clear Lacquer Containing 2.2% Dibutyl Phthalate

Time, min % Dibutyl Phthalate in film % of original left in film
0 2.20 100.0%
40 1.95 88.6%
60 1.86 84.5%
80 1.58 71.8%
100 1.42 64.5%

Neat Dioctyl Phthalate, 100 mg

Time, min % Dioctyl Phthalate in film
0 100%
30 99.4%
60 98.3%
90 97.7%
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Table 14 - Results of Aldehyde Analysis in Selected Coatings

PPM formaldehyde PPM acetaldehyde
sample average reporied average reported
WD02 2 N/A 2 N/A
WD03 0 N/A 2 N/A
wDo07 12 N/A 9 N/A
WDO09 10 30 134 N/A
WD15 67 30 144 N/A
WD48 0 N/A 58 N/A

-30.



Analysis of Paint Samples:

Approximately one gram of latex paint was weighed by difference, to the nearest 0.1 mg, into a solution of
10.0 mL of methanol containing 5 mg/mL of HMP and 50.80 ug/mL of BN in a 15 x 1.5 cm screw-capped
test tube. The contents were manually agitated, then sonicated for 10 to 15 minutes and centrifuged.
Aliquots of the supcrnatant liquid were then analyzed by gas chromatography using thermionic detection
as described above. A blank containing no paint was also chromatographed. In this study, the blank was
found to contain approximately 1.08 pg/mL of formaldehyde and 0.35 pg/ml of acetaldehyde. The source
of the blank response was not determined, but it was assumed that it derived from the HMP reagent which
was used in its as-received state. The detection limit for both formaldehyde and acetaldehyde using these
conditions is approximately 2-3 ppm. The GC retention time for CH;CHO-OX is 0.5 minutes shorter than
the retention time for HCHO-OX with the conditions used for analysis. The possibility that other amines
which may be present in the samples might interfere with the analysis was eliminated by comparing GC
retention times of some common amines used in the manufacture of latex paints with the retention times
of the oxazolidines. These amines included triethyl amine, aminomethyl propanol (AMP-95) and 2-
dimethylaminoethanol. The amine AMP-95 ( 1-amino-2-methyl-2-propanol) also reacts with
formaldehyde and acetaldehyde to give oxazolidine derivatives which were not found in the present study.

Rationale for Sample Choices:

«  Wd-02, Flat - Vinyl acrylic and could therefore contain residual viny! acetate hydrolizable to
acetaldehyde

«  WD-03, 100% acrylic and would therefore not be expected to contain acetaldehyde derived from
residual vinyl acetate monomer

«  WD-07, Vinyl acrylic and could therefore contain residual vinyl acetate hydrolizable to acetaldehyde

= WD-09, Reported 0.003% formaldehyde on MSDS

*  WD-15, - Acrylic enamel, Reported 0.003% formaldchyde on MSDS

»  WD-48, Vinyl acrylic and could therefore contain residual vinyl acetate hydrolizable to acetaldehyde

Results: -
The results for formaldehyde and acetaldehyde for the six paints which were analyzed are presented in
Table 14. In general, the amounts of formaldehyde were quite small in the samples tested. Unexpectedly,
more acetaldehyde was found in these paints than formaldehyde. Even in the “worst cases”, aldehyde
levels were quite low. A small change in the amount of a major component in the sample could easily
account for the amount of VOC contributed by aldehydes.
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Table 15 - Solvent-based Samples Analyzed by the Direct Method (Solvent Dilution)

sample # Coating
SDO1 Alkyd Enamel
SD02 Polyurethane
SD03 Industrial Enamcl, blue
SD04 Industrial Enamel, red
SDOS5 Industrial Enamel, white
SD06 Industrial Enamel, white
SDo7 Polyurethane Enamel
SD08 Polyurethane Catalyst
SDo9 Epoxy Curing Agent
SD10 White Epoxy
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G. Direct Analysis of Solvent-Based Coating Materials

1. Dilution in Solvent

Since we had some difficulties in obtaining satisfactory results from the chamber samples of solvent-based
coatings, due primarily to overloading of the column following thermal desorption of the stainless steel
Carbotrap 300 tube, we explored some approaches for the direct analysis of these coating materials. Two
approaches proved successful. The simpler approach was a modification of the scheme described carlier,
for the direct analysis of water-based coatings. In this method, the sample was diluted with methyl t-butyl
ether (MTBE) containing diphenyl methane as internal standard, sonicated, and centrifuged. An aliquot
of the MTBE extract was injected onto a 30 meter capillary gas chromatographic column, and the
resulting chromatogram analyzed as described previously. This approach worked well for samples
containing comparatively few components. Ten samples were analyzed by this technique, as shown in
Table 15. The results from these samples will be discussed in a later section.

2. Distillation Procedure

For those samples containing complex solvent mixtures, in particular, mineral spirits, the need for
improved resolution of the chromatograms led us to develop an alternate analysis scheme for this class of
coating materials. An alternate method of sample preparation, for coatings containing complex, non-polar
solvents, was developed and tested. The details of this distillation method are described in this section.
The chromatography of these samples was conducted using a 100 meter capillary column (Supelco
Petrocol DH, 100m x 0.25 mm),

Procedure

A one to three gram sample of the well mixed paint was added to a 100 mL round-bottom flask containing
5 g of dioctylphthalate (used as a dispersing solvent) and 1.5 g of tetradecane (used as a “chase” solvent).
For stains, about 1g of coating was used, while for varnishes and lacquers about 1.5 to 2 g was used. For
other paints, about 2 1o 3g was used. In general, for low solids-containing paints, a small quantity was
used and for high solids-comainin‘g paints, a larger amount was used. The mixture was slowly heated in
an oil bath, under vacuum, to 120 C and was maintained at 120°C for about 5 to 10 minutes. A schematic
diagram of the apparatus is shown in Figure 8.

The pressure was maintained between 0.3 and 0.5 Torr. The distillate was transferred directly to a side
arm test tube cooled in liquid nitrogen by means of a piece of glass tubing which was connected directly to
the distillation flask and which extended into the collection test tube. At the end of the distillation, the test
tube contents were allowed to melt, the test tube was centrifuged, and the contents were transferred to a
screw capped vial. The purpose of the dioctyl phthalate was to provide a liquid medium in which the paint
was dispersed during the distillation. Since dioctyl phthalate has a boiling point of 380°C, very little (if
any) dioctyl phthalate distills with the paint solvents. Since none of the solvent-based paints contained
components larger in molecular weight than dodecane (some varnishes contained small amounts of
tridecane), the addition of tetradecane to the distillation mixture made it possible to distill the original
paint solvents completely out of the paint. The difference in boiling point between dodecane, usually the
highest boiling solvent in paint and present in very low concentrations, and tetradecane is 40 Celsius
degrees. Thus when tetradecane began distilling, the last traces of the original paint solvents were also
distilled out and collected with the tetradecane distillate.
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Table 16 - Components of Synthetic 42 Component Standard

Pk# RI, Exptl |Ret Time¢, min, Compound
1 400.0 14.230|Methanol
2 467 8 16.728| Acetone
3 500.0 17.917|Pentane
4 528.4 19.822]2,2-Dimethylbutane
5 562.2 22.021|2-Methylpentane
6 569.6 22.498|MEK
7 579.1 23.118]3-Methylpentane
8 600.0 24.479|Hexane
9 658.7 30.285{Cyclohexane
10 663.7 30.786|MPK
11 674.6 31.862]3-Methvlhexane
12 689.7 33.353]2.2 4-Trimethylpentane
13 700.0 34.374|Heptane
14 723.3 36.852|Methylcyclohexane
15 756.9 40.433|Toluene
16 779.9 42.877|cis-1,3-Dimethyl CH
17 781.8 43.082|trans-1.4-Dimethyl CH
797.9 44.799|trans 1,2-DiMe CH
18 800.0 45.021|Octane
19 806.9 45.705|trans-1,3 DiMe CH
806.9 45.705] cis-1,4 DiMe CH
20 832.1 48.185]cis 1,2-DiMe CH
21 834.6 48.428|Chlorobenzene
22 853.5 50.297Ethylbenzene
23 862.9 51.227|p-Xvlene
24 885.1 53.413|o-Xylene
25 900.0 54.88|Nonane
26 917.9 56.467|isoPropylbenzene
27 963.2 60.474]1,3,5-Trimethylbenzene
28 989.0 62.765]1,2.4-Trimethylbenzene
29 1000.0 63.737|Decane
30 1020.6 65.4|p-Cymene
31 1033.0 66.405]Indan
32 1051.6 67.912|p-Diethylbenzene
33 1053.1 68.03(Butylbenzene
34 1070.4 69.427|trans-Decalin
35 1100.0 71.824|Undecane
36 1116.2 73.053|cis-Decalin
37 1155.0 76.005] Amylbenzene
38 1187.3 78.461|Naphthalene
39 1200.0 79.426{Dodecane
40 1300.0 86.81/Tridecane
41 1303.7 87.093{2-Methylnapthalene
42 1400.0 94 .451|Tetradecane
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Figure 8 - Diagram of Solvent Distillation Apparatus
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Assignment of Linear Retention Indices

The lincar retention indices were assigned using a combination of techniques. Peaks for the lincar n-
alkanes were easily identified from the chromatograms and retention indices (RI) for these were assigned
in the usual manner (retention index = 100 x Cp). Experimental linear retention indices (RI) were then
calculated for all peaks in both the GC/FID (100 m) and GC/MS (30 mm for all and 100 m for selected
samples) chromatograms, using the equation;

t,(component) -t (C,)
!, (le ) -1, (Cn)

RI=100n+100

where ¢, values are the retention times for the sample component, and the normal hydrocarbons whose
retention times bracket the sample peak. Several known alkane, cycloalkane, aromatic, and oxygenated
standard samples were run and their retention indices determined. Calibration values supplied with the
100 m column were used to obtain initial estimates of other indices. For further information on retention
indices, the reader is directed to the literature. Two pertinent references are;

1. Khorasheh, Gray and Selucky, J. Chromatog., 481 (1989) 1-16
2. Hayes and Pitzer, J. Chromatog., 253 (1982) 179-198.

Primary assignments were obtained from the standard values determined as noted above, and from the
mass spectrometric identifications of the peaks in the chromatograms. Over twenty samples were initially
evaluated and their retention indices compared with one another and with the published and standard
indices to insure accurate assignments. A compilation of retention indices for the 100 meter column was
prepared and used in the identification of further samples. For peaks with uncertain or unknown
identification, 2 determination was first made as to whether the peak was due to an oxygenated or
aromatic compound. The presence or absence of alkyl aromatic compounds could be determined easily by
examining the relevant mass spectra, and checking for the presence of ions of large abundance having m/e
of 77 or 91. Figure 9 shows an extracted ion chromatogram of m/e = 91 overlaid with a region of a
chromatogram for sample SD33. The identity of alkyl aromatic peaks becomes immediately apparent. All
oxygenated and aromatic peaks could be identified and assigned without ambiguity. If an unknown peak
was shown to be neither an oxygenate nor aromatic, the peak was classified as a "C,," peak if its retention
time was greater than that for the linear alkane C(n-1) and less than that for Cp. For example, an
unidentified peak with a retention index of 1050 would be assigned as C11.

In all cases, over 90% of the total VOCs (based on integrated areas of all peaks) could be identified, with
the majority of samples having over 95% of the VOC speciated.
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Validation

A sample of 2.981g of paint (SD56), which was known to contain no benzene, chlorobenzene, or tridecane
was spiked with 167.6 mg of a mixture of these three substances. The composition of the mixture was
16.13% benzene, 65.00% chlorobenzene, and 18.87% tridecane. The spiked paint was distilled as
described above and the distillate was chromatographed on a 100m x 0.25 mm capillary column. In a
separate experiment, a different paint (SD52, a Satin Varnish), also known not to contain the spike
mixture components, was subjected to the distillation procedure and the distillate was then spiked with
152.6 mg of the same spike mixture used for SD56. The ratio of the chromatographic peak areas,
normalized to chlorobenzene at 100, was then measured for each sample. The results are presented below.

Benzene Chlorobenzene Tridecane
SD56 32.15 100 36.40
SD52 32.84 100 38.45

Benzene was chosen as an analyte which might have been lost because of its relatively low boiling point
while tridecane might have been recovered in less than the spike amount for SD56 because of its relatively
high boiling point. Chlorobenzene has an intermediate boiling point and was assumed that recovery for it
should be 100%. Since the ratios were approximately the same for the two samples it was concluded that
all of the paint solvents were distilled out of the mixture and that all of the solvents were recovered
quantitatively.

3. Analysis Methods

The solvent-based coating samples prepared by distillation were analyzed on a 100 meter x 0.25 mm
capillary column (Supelco Petrocol). Initial runs were made using a flame ionization detector. For many
of the samples, more than 100 resolved peaks were obtained. Many of these peaks could be identified by
means of a retention index library, supplied by the column manufacturer. However, some peaks had
indices which did not correspond to any in the index library. In order to identify these components, we ran
the sample extracts on a 30 meter x 0.25 mm HP-5 capillary column, in a Hewlett Packard Series I Gas
Chromatograph equipped with a mass spectral detector (G1800). The resulting peaks were searched
against a NIST mass spectral library. This procedure resulted in positive identifications for nearly all
samplc peaks. For samples with complex chromatograms, we re-ran them, mounting the same 100 meter
capillary column used for the GC-FID analyses into the GC-MS system. We developed a correlation
expression that enabled us 1o update the retention index library with the components identified by the
mass spectrometric detector.
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IV. Results

A. Water-Based Coatings

1. Direct Analyses

Using the direct methods described carlier (Section IILE, pages 28-30), emission profiles were obtained
for 52 water-based coating samples. Table 17 shows the nature of the coating samples analyzed. In all
cases, the species profiles were obtained by averaging the results of at least two analyses. Typical
agreement for replicates was good, with standard deviations on the order of three or four percent, relative
to the mean, Table 18 shows sample statistics for sample WD05. Appendix B shows the emission profiles
for all water-based coating samples analyzed. A total of twenty-four different solvents was found in these
samples. The distribution of solvents found in the water-based samples tested is shown in Table 19. The
four most common solvents were identified as Texanol (found in 37/52 of the coatings), propylene glycol
(31/52), diethylene glycol butyl ether (23/52), and ethylene glycol(14/52). The solvent systems used in
these coatings were fairly simple. As is shown in Figure 10, a binary component solvent system was
common, with 23 out of 52 coatings falling into this description. The identification rate of
chromatography peaks for these samples was high. In all but 4 samples, 100% of the VOC mass was
positively identified. For the other four samples, a carbon number was assigned, based on the retention
index of the minor unknown peak(s).

Sample WD36 was found to contain glycerin as a major VOC component (about 85% of the total VOC).
This was the only sample in which glycerin was present. It was felt that incorporating the species profile
from this sample into a group profile (Group 6w) would produce a non-representative species profile for
the group, showing an “average” sample as containing glycerin, while this was the exception to coatings
in this category. The species profile for sample WD36 is shown in Appendix A, along with the other
water-based coating samples.

2. Chamber Analyses

Using the methods described earlier, several chamber tests were made. Emissions from the selected
coating samples were collected on ORBO100 tubes, which were solvent extracted, then analyzed by GC-
FID. Comparisons for a water-based coating sample, analyzed by the direct and chamber methods, are
shown in Table 20. The overall agreement of the species profiles by both methods is good, with variations
of a few percent between the two methods. The results of another comparison of chamber and direct
determinations are shown in Table 21. This sample, a two component water-reducible lacquer containing
dibutyl phthalate and 2-butoxyethanol, was described earlier in this report, As Table 21 shows, agreement
for 2-butoxyethanol by the two methods is excellent (3% relative variation). The dibutyl phthalate was
under-determined by the chamber method, not surprising, based on the boiling point of 370°C for dibutyl
phthalate. Refer again to Table 13 to see the time dependence of the loss of dibutyl phthalate from coating
samples. Under the chamber conditions used (110°C for 1 hour), more than three-fourths of the dibutyl
phthalate remained associated with the paint film. For components of “ordinary” volatility, the chamber
method provided results consistent with the direct method. For components with very low volatility, the
chamber method produced results that were systematically low, refative to the direct method.
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Figure 9 - Identification of Aromatic Peaks in Sample SD33
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Table 18 - Statistics for Replicate Runs, Sample WD-05

Sample WDO05- Semi-Gloss Latex

WD03al | WD05a2 | WD05bl | WDO05b2 | WDO0Scl | WDO05¢2 | Average | sigma wt.
fraction
% PG 361 3.65 3.47 3.46 3.74 3.80 3.62 0.14 0.7973
% TX 0.87 0.89 0.93 0.90 0.97 0.97 0.92 0.04 0.2027
TOTAL 454 1.0000
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Table 17 - Water-Based Samples Analyzed by the Direct Method

sample Coating fype
WDO01 Lo Gloss
WDO02 Flat
WD03 Gloss
WDo4 Semi Gloss
WDQ5 Lo Gloss
WDO06 Semi Gloss
WDO7 Semi Gloss
WD08 stain
WD09 Vinyl Acrylic Flat
WDI10 Lo Gloss Latex Latex
WDI11 Lo Gloss Latex
WDI12 Semij Gloss Latex
WD13 Gloss
wDI14 Stain
WDI13 Acrylic Semi-Gloss
WDI16 Acrylic Flat
WDI17 varnish
WDI18 clear varnish
WDI19 Clear Gloss
WD20 Wood Stain
WD21 Flat
WD22 Lo Gloss
WD23 Semi Gloss
WD24 Semi Gloss Latex
WD25 Fiat
wD26 Lo Gloss
WD27 Acrylic Hi Gloss
WD28 Latex Flat, White
WD29 Acrylic Flat
WD30 Latex Semi Gloss
WD31 Flat
WD32 Lo Gloss
WD33 i
WD34 Semi Gloss
WD35 Flat
WD36 Stain
WD37 Traffic
WD38 Traffic
WD39 Water Reducible Lacquer
WD40 i ler
WD41 Acrylic Traffic
WD42 Latex Traffic
WD43 Traffic Paint
wD44 Traffic Paint
WD45 Water Redycible Staip. ]
WD46 Gloss
WD47 F
WD48 Lo Gloss
WD49 Semi Gloss
WDS50 Lo Gioss
WD51 Semi Gloss
WDS52 Elat
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Figure 10 - Distribution of Solvents in Water-Based Coating Samples
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Table 19 - Distribution of Solvents in Water-Based Coating Samples

Component present in
samples
Texanol 37
propylene glycol 31
diethylene glycol butyl ether 23|
ethylene glycol
2-butoxyethanol

isopropyl alcohol

methanol

N-methylpyrrolidone

unknown

dipropylene glycol methy! ether
dibutyl phthalate

diethylene glycol methyl ether
ethanol

1-butoxy-2-propanol

sec-butyl alcohol
1-amino-2-methyl-2-propancl
diethylene glycol ethyl ether
diethylene glycol

dipropylene glycol butyl ether
glycerin

hexylene glycol

methyl amyl ketone
2-methoxy-1-propanocl
1-propoxy-2-propanol

s

shjalmjatajalaialNIN NI IS0~ S
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Table 21 - Comparison of Chamber and Direct Analyses for a Water-Reducible Lacquer

% composition
WC10 WD39 RATIO

average | average | chamber/
chamber | direct direct

component
2-butoxyethanol 9.17 9.44 0.97
dibutyl phthalate 0.20 0.92 0.21
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Table 20 - Comparison of Chamber and Direct Low Gloss Latex Enamel Profiles

Comparison of WC07 and WD11

emission profile RATIO
wCQo7 WD11 | chamber/direct
component chamber | direct
|propylene glycol 0.4588|  0.4457 1.03
[diethylene glycol butyl ether 0.0677] 0.0690 0.98
[Texanol 0.4735]  0.4852 0.98
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2. Chamber Analyses

Using the methods described earlier, a number of chamber tests were made. In the first of these tests, a
coating sample for which a successful direct analysis had been conducted was selected. Emissions from
this coating were collected on Carbotrap 300 stainless steel sorbent tubes. When analyzed by thermal
desorption into a GC-FID system, unacceptable resolution and low identification rates were obtained for
the major components in the sample. Eventually, this was attributed to the relatively high VOC loading of
the sorbent tube. The project subcontractor prepared a modification of his chromatographic inlet system
that allowed for the splitting of the effluent from the sorbent tube following thermal desorption. This
system resulted in much improved chromatography, but peak widths and shapes were still inferior to those
obtained by direct analysis. In such complex samples, the extra broadening introduced by the thermal
desorption process was enough to preclude the satisfactory resolution of closely eluting sample
components. No satisfactory profiles were obtained using thermal desorption of the chamber emissions
collected on Carbotrap 300 sorbent tubes.

A comparative study of the two previously described sorbent tube types was performed. The chamber
sampling manifold was modified to allow two steel Carbotrap 300 tubes to be used simultaneously with
one glass Carbotrap 100 tube. The analysis of the steel tubes by thermal desorption showed a loss of
material above the C10 range of the chromatogram, relative to the direct analysis. No such loss was
observed in the solvent extracted ORBO tube. This demonstrated that the solvent vapors emitted during
the drying process were transferred efficiently to the sorbent tubes. The higher molecular weight
components apparently were not efficiently transported to the GC column by the thermal desorption
process.

In a final chamber test, the emissions from a Redwood stain coating sample were collected on two
ORBO100 tubes, which were solvent extracted, then analyzed by GC-FID. Results from these analyses
(chamber test SC15 and direct analysis SD55) are shown in Table 23. This table contains data from
duplicate direct and duplicate chamber analyses. To illustrate the variability, results from the first run
were divided by the second run. For perfect agreement, the entries of the ratio columns should all equal
1.000. Over the 128 peaks found in the chromatogram for this sample, variations between duplicate direct
runs produced an average ratio of 1.083. If the comparison is restricted to those 26 peaks corresponding to
components in excess of 0.50 % (26 of these accounted for about 80% of the total VOC), the average ratio
was seen to be 1.002.

A similar analysis was performed for the duplicate chamber runs. As Table 23 shows, the variation
between runs is comparable to that obtained for the direct runs (1.086 vs. 1.083). However, agreement for
the minor components is more variable than in the direct runs. This is to be expected, since the amount of
material collected during the chamber runs results in a lower concentration of VOCs being presented to
the gas chromatograph, producing more uncertainty in the integration of peaks, which is most apparent
for the minor components (<0.50% of the Total VOC). If the comparison is again restricted to the 26
largest components, the relative variation between chamber runs produces a ratio of 1.127 (12 %
variation). The agreement of the species profiles for major components by both methods is good. The
direct method allows for improved speciation of the minor components.
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B. Solvent-Based Coatings

1. Direct Analyses

Using the methods described carlier (see pages 41 and 45), emission profiles were obtained for 54 solvent-
based coating samples. Table 22 shows the nature of the coating samples analyzed. Sampies SDO1

through SD10 were analyzed using the direct, solvent dilution method. Samples SD11 though SD54 were
analyzed using the distillation procedure described carlier. The quantitative components of the species
profiles were obtained from the GC-FID runs. Each of the solvent-based coating samples was analyzed
both by GC-FID and by GC-MS. The GC-MS information was used to aid in the identification of peaks,
as described earlier. The agreement for replicates was good, with variations on the order of a few percent
relative. Table 23 shows this for sample SD-55. Emission profiles for all solvent-based coating samples
analyzed are shown in Appendix C. Each sample was analyzed individually, with no a priori set list of
target compounds. All chromatographic peaks were reported and analyzed for all samples. The sample-to-
sample variation in composition produced profiles with varying numbers of components, as shown in
Appendix C. Since various petroleum fractions were used in these solvent-based coatings, complex
mixtures of various isomers of aliphatic and aromatic hydrocarbons accounted for the diversity of
chromatographic peaks observed. A typical chromatogram for one such sample is shown in Figure 11. The
upper part of this figure identifies major peaks obtained using the GC-FID, while the lower portion shows
the same sample analyzed using the GC-MS system. In contrast to the simple systems seen with the water-
based coatings, the solvent-based systems contained up to several hundred components.
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D. Comparison of Analytical Results with MSDS

In order to asses the quality of information provided by existing literature sources, a number of
comparisons were made between analytical results obtained in our laboratory, and information available
on the Material Safety Data Sheets and Product Data Sheets for a number of coating samples,

The MSDS was intended primarily as an aid to the safe handling and use of the material. Sufficient
information is usually presented to assess the health risk, and provide guidelines to fire fighters who may
be faced with the material in question. Many MSDS indicate “less than..” amounts for reporting
concentrations below some regulatory or health limit. Some of the MSDS we examined contained only the
statement: “NO OSHA HAZARDQUS INGREDIENTS OVER 1%". In other cases, the identity of the
components present in the material was reported, but amounts would not be reported, still satisfying the
reporting requirements of Title III and 40 CFR 372. In many cases, composition information was reported
as % of a generic solvent (e.g., mineral spirits). As we have shown, these solvents may have several

hundred components.

1. Water-Based Coating Samples

During the analysis of these coating samples, quantitative composition information was generated, which
could be converted into VOC content, in grams per liter. A comparison of manufacturer-provided VOC
content with those calculated from our results is shown in Table 26. In general, the agreement between
calculated and reported was good, with an average variation of 4%. As Figure 12 shows, there were more
cases in which the calculated values were larger than reported.

In addition to the VOC content, the actual species reported on the MSDS were compared with those found
by our analysis. These comparisons are detailed in Appendix B. There were cases in which components
exceeding 1 % as determined by direct analysis were not reported on the MSDS.

2. Solvent-Based Coating Samples

For these samples, species profiles were generated which were based on the total of all VOC species found
by GC analysis. These relative values do not allow the calculation of absolute VOC content of the samples,
so comparisons like those reported for the water-based samples are not possibie.

The comparison of listed species is more complicated than with the water-based paints, because of the
large number of components present in many solvent-based coatings, and because of the tendency to
report generic solvent mixtures, rather than individual chemical species. With these constraints, we
examined our results for the solvent-based coating samples, and compared them with MSDS information.
Table 27 shows the results of these comparisons. It shows samples for which species were identified by
GC analysis, at levels of 1% or greater, but not reported on the MSDS.

Conclusions

For most coatings studies, the VOC measured by our analyses were consistent with the reported VOC
values. The agreement of our species profiles with the list of components in the MSDS were less than
perfect. In many instances, the MSDS failed to indicate species identified by direct analysis of the coating
samples; in other cases, the amounts of materials were over- or understated.
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C. Composite Emission Profiles

As described in the beginning of this report, coatings were initially assigned into one of eleven working
groups. Table 24 shows the composition of each group. A composite emission profile was constructed for
each class, by summing all the fractional components for all samples in the profile, and normalizing the
sum to exactly 1.00. By this process, those components that were found in few samples were given less
weight than those present in a larger number of samples. It is important to keep in mind that these group
profiles reflect a composite of profiles from all coatings analyzed in a given class. As the finished profiles
were evaluated, it became apparent that additional sub-classes would be needed. For groups 2, 6, and 7,
sub-groups corresponding to carrier technologies were developed. Thus, Group 2s contains the composite
profile for solvent-based coatings, and Group 2w contains the composite profile for water-based coatings.
Groups 6s, 6w, 7s, and 7w are similarly defined. Composite species profiles for these groups are shown in
Appendix D. The number of components in these profiles ranges from 100 to over 300. Many of the
identified components are present in very small overall fractions. Table 25 shows the number of
components required to account for 50, 75, 90, and 100 % of the total speciated VOC mass.
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Figure 11 - Chromatogram of Solvent-Based Coating, Direct Method

GC-FID upper trace; GC-MS lower trace
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Table 22 - Solvent -Based Samples Analyzed by the Direct Method

SDO1 Glass Enamel

SDO2 Polyurethang

SD03 Industrial Ename] |
SPo4 Industrial Enamel

SD05 | Industrial Enamel

SD06 Industrial Epamel

SD07 | Polvurcthanc Enammel |

| Polyurethape Catalyst |

E&MML—
ISD10 White Epoxy

SD11 Stain Blocking Primer

SD12 Gloss White
SD13 Industrial Maintenance

SD14 LacquerDilyent |
SD15 Lacquer Thinner |
SD16 Commergial Mineral Spirits |
SD17 _Gloss Alkyd
SDJ8 White Industrial Maint. Ename] |
SD19 VM&P Naptha
SD21 Mineral Spirits

SD22 Semi-Gloss

SD23 Alkyd Gloss
SD24 Semi-Gloss Alkyd
SD25 High Gloss Industrial Enamel |
SDP26 Spar Varnish
Sp27 Clear gloss polyurethane

SD28 White Lacquer
SDP29 Quick-Dry Alkvd Gloss Enamel |

SP30 Yellow Epoxy Primer

SD31 Polyurethane Enamel

SD32 White Industrial Coating |
SD33 Industri ide Primer
SD34 Epoxy

SD35 Epoxy Converter

SD36 Sanding Scaler Lacquer . . |
SD37 Clear Lacquer

SD38 Clear Wood Finish |
1SD39 | Alkyd TrafficPaint
SD40 Alkyd Semi-Gloss

SD41 Alkyd Gloss

SD42 Alkyd Semi-Gloss

SP43 Qil-Base Semi-Gloss

SD44 Primer

SD45 Primer

SD46 Enamel Undercoat
SD47 Wood Primer
ISD4s Sign Painter's Lettering Enamel

SD49 Graphic Arts Coating, Blue |
SD50 Yarnish

SD51 Clear Varnish

SD52 Clear Satin Vamish

SDS53 Semi-Trangparent Stain

SD54 Semi-Transparent Stain

EQSQ Redw in

Note: Samples SDO1-10 analyzed by solvent dilution GC: balance of samples analyzed by distillation
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Table 23 - Comparison of Chamber and Direct Solvent-Based Redwood Stain Profiles

DIRECT ANALYSIS CHAMBER ANALYSIS
Avg. Avg. Avg direct/
#1 #2 #1, #2 | #1/42 #3 #4 #3, #4 | H3/#4 | avp.chamber
Pk# Compound Area % | Area % Area % | Area %
68 [methyt propylcyclohexane 0.225] 0.215] 0.220{ 1.05 0.184] 0.14] 0.16 1.31 1.36
69[indane 0.946] 0.965] 0.955] 0.98 0.894] 0.516 0.71 1.73 1.36
70]1sobutylcyclohexane 0.1591 0.197] 0.178] 0.81 0.065 0 0.03 5.48
71]butylcyclohexane 0.208 o[ 0.104 0.07] 0.045 0.06 1.56 1.81
72| pentylcyclopentane 0465| 046] 0463 1.01] | 0.306] 0.278] 0.25] 110 .58
733, 7-dimethyinonane 0.280] 0.287] 0.284] 0.98 0.19] 0.162] 0.18 1.17 1.61
74]1,3-diethylbenzene 0.416] 0412] 0414] 1.01 0.323] 0.281 0.30 1.15 1.37
75]1-methyl-3-propylbenzene 0.867] 0.8821 0.874] 0.98 0.758] 0.69%] 0.73 1.09 1.20
76]1,3-dimethyl-5-ethylbenzene 1.705] 1.662] 1.684] 1.03 1.575] 1312 1.44 1.20 1.17
7715-methyldecane 0.461 031} 0.386] 149 03291 0.238 0.28 1.38 1.36
7814-methyldecane 0.164] 0.143] 0.134] 1.15 0.218] 0.145 0.18 1.50 0.85
79| T-methyl-2-propylbenzene 0.330] 0.326] 0.328] 1.01] | 0.385] 0.271] 0.33] 143 1.00
80| trans-decalin 0.1431 0.129] 0.136] 1.11 0.208 0.31 0.26 0.67 0.53
81[3-methyldecane 0.581] 0.577] 0579 101 0.753] 0.507] 0.63 1.49 0.92
82| 1,4-dimethyl-2-ethylbenzene 0.685] 0.70S] 0695] 0.97 0.519 0.367 0.44 1.41 1.57
83]1,3-dimethyl-d-ethylbenzene 0326] 0322] 0324] 101 0.267] 01771  0.22 1.51 1.46
. 84]1,1-dimethyl-2-propylcyclohex| 0.176] 0.153] 0.165] 1.15 0.139] 0.108 0.12 132 1.35
85]1,2-dimethyl-4-ethylbenzene 0.699 0.7] 0.700] 1.00 05791 0.495 0.54 1.17 1.30
86]1,3-dimethyl-2-cthylbenzene 0.152] 0.138] 0.145] 1.10 0.06] 0.057 0.06 1.05 2.48
§7]ethyl propylcyclohexane 0.093] 0.077] 0.085] 1.21 0.097] 0.085] 0.09 1.14 0.93
88 |cis-decalin 0.653] 0.657] 0.655] 0.99 0.584] 0473 0.53 1.23 1.24
89 |ethyl propylcyclohexane 0.069 0f 0.035 0 0.05 0.03 0.00 1.38
S0JOTHER C11 0.077 gl 0.039 o 0.125 0.06 0.00 0.62
91 [ethyl propylcyclohexane 0.181] 0.154] 0.168] 1.18 0 0 0.60
92jundecane 0.736] 0.733] 0.735] 1.00] | 0.836] 0.572] 0.90] 1.46 1.04
93 | 2-methyldecalin 0.391] 0.435] 0.413] 0.9 0.314] 90.161 0.24 1.95 1.74
94JOTHER CI2 0.163 0.2] 0.184] 0.84 0303 0.108 0.16 158 1.1%8
9511,2 4,5-tetramethylbenzene 0.200] 0.208] 0.204] 0.96 0.181] 0.097 0.14 1.87 1.47
96(1,2,3,5-tetramethylbenzenc 0.419] 0.444] 0432 094 0.268] ©0.219 0.24 1.22 1.77
97|2-methyldecalin 0.169] 0.153] 0.161] 1.1t 0.24] 0.168 0.20 1.43 0.79
98 [1,3-dimethyl-4-isopropylbenze 1.076{ 1.063] 1.069] 1.01 1.069] 0.906 0.99 1.18 1.08
991(2-methylbutyl)cyclohexane 0.119] 0.047{ 0.083{ 2.53 0.038] 0.031 0.03 1.23 241
100{5-methylindane 0.210] 0.231] 0.221f 0.91 0 0.00 0.00
101 {hexylcyclopentane 0.152 0] 0.076 0.18] 0.165 0.17 1.09 0.44
102|pentylcyclohexane 0.638( 0.608] 0623] 1.05 0.328] 0.398 0.36 0.82 1.72
103 |4-methylindane 0.5521 0.478] 0.515] 1.16 0.366] 0.362 0.36 1.01 1.42
104]1,2,3,4-tetramethylbenzene 0.223 0{ 0.112 0.116] 0.181 0.15 0.64 0.75
105]4-cthyldecane 0.540] 0.492] 0516] 1.10 0491] 0422 0.46 1.16 1.13
106]5-methylundecane 0.158] 0.123] ©6.141 1.29 0.203] 0.234 0.22 0.87 0.64
107]4-methylundecane 0.178] 0.126] 0.152] 1.41 0 0 0.00
["TOS[OTHER C12 0.T08] 0098 0.103] 1.I0 [1] 0 000
109)2-methylundecane 0.329] 0.272] 0301 1.21 0.195] 0.238 0.22 0.82 1.39
110[3-methylundecane 0.581] 0.449] 0.515] 1.29 0.334] 0.328 0.33 1.02 1.56
HTHOTHER CI2 01651 O.088] O.I27[ T.3% 0.139] 0078 G.11 1.78 1.1
112]|methyl pentylcyclohexane 0.128] 0.066] 0097 1.94 0.056| 0.049 0.05 1.14 1.85
113 |naphthalene 0.486] 0347 04171 1,40 0.31] 0.254 0.28 1.22 1.48
114]5 6-dimethylindane 0.4931 0.463] 0.478] 1.07 0.377] 0374 0.38 1.01 1.27
115]dodecane 0.581] 0.563] 0.572] 1.03 0.48] 0452 0.47 1.06 1.23
TT6]OTHER CI3 0.467] 0.5437 "0.506] 0.86 0.474]  (.468 047 1.01 1.07
117]1,3,5-triethylbenzene 0.254] 0.171] 0213 1.49 0.19{ 0.182 0.19 1.04 1.14
1181,1,5-trimethylindane 0.296] 0235 0.266] 1.26 0.265] 0.213 0.24 1.2 1.11
119]2,6-dimethylundecane 0.252] 0.206] 0.229] 1.22 0.221} 0.169 0.20 1.31 1.17
126{3,6-dimethylundecane 0.140] 0.096] 0.118] 146 0.155] 0.106 0.13 1.46 0.90
121]2,7-dimethylundecane (.250 0.18] 0.215f 1.39 0.146] 0.137 0.14 1.07 1.52
122JOTHER C13 0.054 O 0.027 0.076] 0.133 0.10 0.57 0.26
123 | hexylcyclohexane 0.107{ 0.062] 0.085] 1.73 0.129] 0.128 0.13 1.01 0.66
124]2,9-dimethylundecane 0.264| 0.211] 0.238] 1.25 0.276] 0.305 0.29 0.90 0.82
125]4,7-dimethylindane 0.110] 0.089] 0.100] 1.24 0.075] 0.062 0.07 1.21 1.45
1262, 10-dimethylundecane 0.072{ 0.083] 0.078%] 0.87 0.091] 0.041 0.07 2.22 1.17
127]0THEK C13 0.1577 0.I52]1 0.I55] 1.03 0.172]  0.165 0.17 1.04 0.97
1238 |[indecane 02477 0.24] 0.2 103 0.312 0.3 0.31 1.04 0.80
Fraction Identified
128]all peaks 100.00] 100.00] 99.62] 1.083 98.36{ 97.64] 98.00] 1.086 1.183
26 peaks>(.5% 7827 T.002 78.54] 1.078 1.127
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Table 23 - Comparison of Chamber and Direct Solvent-Based Redwood Stain Profiles

S35, Redwood Stain |Distillation | Chamber Run SC15
DIRECT ANALYSIS CHAMBER ANALYSIS
Avg. Avg. Avg direct/
#1 H2 H1, #2 | #1/KH2 #3 #4 #3, #4 | #3/#4 | avgchamber
Pk# Compound Area % | Area % Area %[ Area %
1 [methyicyclohexane 0.062 0.06[ 0.061 1.03 0.229] 0.358 029 0.64 0.21
2[toluene 0.057] 0.06] 0059 0.95 02171 0316] 0271 069 0.22
3|2-methylheptane 0.059] 0.065] 0.062 091 0071] 0.088] 008{ 08! 0.78
4|cis-1,3dimethylcyclohexane 0.152] 0.144] 0.148] 106 0.145] 0.192] 0.17f 0.76 0.88
S|trans-1,4-dimethylcyclohexane ] 0.053]  0.05[ 0052 1.06 0.113] 0.053 0.09 2.25 (.60
+ 6]octane 0.211] 0.224] 0.218] 094 0.249] 0302] 0.28] 082 0.79
7]cis-1,4-dimethylcyclohexanc 0.077] 0.087] 0.082] 0.89 0.09] 0.104] 0.10] 0.87 0.85
8]2,6-dimethylheptane 0.142 0.14[ 0.141 1.01 0.085] 0.108 (.10 0.79 1.46
9]2,7-dimethylheptane 0.087 0 0.044 0.087] 0.144 0.12 0.60 0.38
10 Jethylcyclohexane 0.117] 0.208] 0.161[ 0.57 0.147]  0.14] 0.14 1.04 1.12
1111,1,3-mmethylcyclohexane 0.258] 0.279] 0.269] 0.93 0.265] 0.353] 031 0.75 0.87
12JOTHER C9 0.067] 007 0032 0.6Y 0.052] 0.0541T 0.05 0.596 T.
13JOTHER C3 0.056] 0.06Z] 0033 0.%0 0.027] " 0.057 0.04 0. 1.41
14 jethylbenzene 0.374] 0391 0383 09 0.416] 0.579] 0.50{ 0.72 077
15 jtrans, trans-1,2,4-trimethyleyel | 0.281f 0.293] 0287 0.96 0.268] 0.368] 032 073 0.90
1612,3-dimethylheptane 0.117 0] 0.059 0.064] 0.043] 0.05 1.49 1.09
17 |m-xylenc 0.041] 0922] 0931] 1.02] | L0719 1.575] 1.33] 0569 0.70
18!p-xylene 0332} 0.327] 0330 102 0.335] 0.333] 0.33 1.01 0.99
1914-methyloctane 0.118f 0.075] 0.097] 1.57 0.116] 0.106] 0.1 1.09 0.87
ZIOTHER CO 0.0797 0077 O.078[ 103 0.123] 0078 0.10 [ 58 0.78
21 [3-methyloctane 0.117¢ 0.111] O0.114[ 1.05 0.114] 0.094 0.10 1.21 1.10
22}1,2,3-tnmethyicyclohexane 0.225{ 0.224] 0.225| 101 0.517] 0.692 0.60 0.75 0.37
23 fo-xylene 1.632] 1.716] 1.674[ 095 3.568] 5.455 4.5] 0.65 0.37
24]cis, trans-1,2, 4-tnmethylcycloh]  1.281] 1.331] 1.306] 0.9 1.217] 1.629 1.42 0.75 0.92
25}1-methyl-2-propylcvclopentane]  0.087 0] 0.044 0 0 0.00
26]cis-1-ethyl-3-methylcyclohexan| 0.315] 0.323] 0.319] 0.98 0.298] 0.365] 033 0.82 0.96
27 |trans-1-ethyl-3-methyleyclohex| 0.179] 0.174] 0.177] 1.03 0.148{ 0.195] 0.17] 0.76 1.03
28 [nonane 0.373] 0.374] 0374 100 0.376] 0317] 0.35 1.19 1.08
29|trans-1-ethyl-2-methyleyclohex] 0.139] 0.178] 0.159] 0.78 0.132] 0.159 0.15 0.83 1.09
30]cis, trans-1,2,3-tnimethylcycloh]  0.085 0] 0.043 0.08] 0.107 0.09 0.75 0.45
31|trans-1-ethyl-4-methylcyclohex] 0.348] 0.354] 0.351] 0.98 0.359] 0.455 0.41 0.79 0.86
32cis-1-¢thyl-d-methylcyclohexan|  0.094 0]  0.047 0.086] 0.102[ 0.09( 084 0.50
33 |isopropylbenzene 1.920] 1.949] 1.935] 099 20311 2738] 238] 074 0.81
34]2,3,5-tnmethylheptane 0.091 0] 0.046 0.064 0] 0.0 1.42
3512,4dimethyloctane 0.055 0] 0.028 0.05 0] 0.03 1.10
36{isopropylcyclohexane 0.291] 0234 0.263] 1.24 0.196] 0.357] 0.28 0.55 0.95
37]2,5-dimethyloctane 0.122] 0.102] 0.112] 1.20 0.19] 0.085] 0.14 2.24 0.81
38|cis-1-¢thyl-2-methylcyclohexan] 0.137| 0.086] 0.112] 1.59 0.103 0 0.05 217
39[propyicyciohexanc 0.458] 0.386] 0.422] L19 039] 0.502] 045] 0.78 0.95
402,6-dimethyloctane 0.432] 039 0411 1.11 0.377] 0.245 0.3t 1.54 1.32
41 |butylcyclopentane 0.125 0] 0.063 0.092] 0.054] 0.07 1.70 0.86
42[1,1,2,3-tetramethylcyclohexane| 0.358] 0.34] 0.349] 1.08 0.272] 0.217 0.24 1.25 1.43
43 [propylbenzene 5.012] 5.248] S5.130] 09 5.095] 6.274] 5.68 0.81 0.90
44]1-ethyl-1,3-dimethylcyclohexa | 0.160 0] 0.080 0.072 0 0.04 2.22
45]1-ethyl-3-methylbenzene 15.568] 16.332[ 15.950f 0.95 16.036] 16.853] 16.44 0.95 0.97
46| 1-cthyl-4-methylbenzene 7.160] 7.541 7.350] 0.95 7.359] 7.456 7.41 0.99 0.99
4711,3,5-tnmethylbenzene 8.413] B8.816] 8.615f 095 8.502] 7.702[ 8.16 1.10 1.06]
48 [2-methylnonane 0.289] 0.308[ 0.299] 0.94 0.173] 0.162] 0.17 1.07 1.78
40I0THER CID 0420] 0427 0.420] 1.00 0.333] 03257 0.33 1.01 .27
50]3-ethyloctane 0.248] 0.251] 0.250] 0.99 0.193] 0.184] 0.19 1.05 1.32
51] l-ethyl-2-methylbenzene 6.206] 6.535] 6.370] 0.95 6.222] 5.741 5.98 1.08 1.07
52|3-methylnonane 0.088 0| 0.044 0.063] 0076 0.07] 0.83 0.63
53| 1-methyl-3-isopropyleyciohexa] 0.292] 0.293] 0.293] 1.00 0.26] 0.193 0.23 1.35 1.29
54| 1-methyl-3-isopropylcyclohexal 0.339] 0.341] 0.340] 099 0.258] 0.225 0.24 1.15 1.41
55]2-ethyl-1,3-dimethylcyclohexa |  0.162 0} 0.081 0.156] 0.118 0.14 1.32 0.59
56]1,2,4-trimethylbenzene 14.656] 15.323( 14.990 0.96 14.735( 13.093] 13.91] _1.13 1.08
57|1-methyl-2-isopropylcyclohexal 0.361] 0.383[ 0.372] 0.94 0.27 0 6.14 2.76
58 [diethylcyclohexane 0.410 0 0.205 0.213] 0.154] ©.18 1.38 1.12
59 {decane 1.051f 1.106 1.078( 0.95 0.968] 0.848 0.91 1.14 1.19
60 [methy| propylcyctohexane 0.176] 0.175] 0.176] 1.01 0.141] 0.148 0.14 0.95 1.21
61 [sec-butylbenzene 0.258] 0.275] 0.267] 0.94 0.228§ 0.224 0.23 1.02 1.18
62 [diethylcyclohexane 0.364] 0371 0.368{ 0.98 0.288] 0.247 0.27 1.17 1.37
63]2-ethyl-1,3-dimethylcyclohexa {  0.130 0] 0.065 0.039; 0.045 0.04 0.87 1.55
64{1-methyl-3-isopropylbenzene 0.339] 0.435] 0387 0.78 0.326] 0.242 0.28 1.35 1.36
6511,2,3-tnmethylbenzene 3.197[ 3.401] 3.299] 094 3.245] 2.786] 3.02 1.16 1.09
6612,5-dimethylnonane 0.239 0] 0.120 0] 0.085 004]  0.00 281
67]2,6-dimethylnonane 0.411] 0432 0422} 0.95 0.532] 0.297] 041 1.79 1.02




Table 25 - Distribution of Components in Solvent-Based Coating Profiles

# compounds to weight fraction

group 0.50 0.75 0.90 1.00
2s 10 29 66 167
3s 10 38 99 316
4s 21 51 92 190
5s 24 55 99 203
bs 15 43 80 174
75 23 50 79 127
8s 18 43 77 155
93 23 53 89 163
10s 18 39 63 113
11s 16 50 94 204
median 18 47 85 171
average 18 45 84| 181
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Table 24 - Composition of Groups by Sample Numbers

Group sample IDs
1 Water-based Flats/Low Gloss/Medium Gloss (35)
wD01 |WD06 |WD12 |WD23 |wD28 [WD33 |WD48
wD02 [WD07 |WD15 |WD24 |WD29 [WD34 |WD49
wD03 |WD09 |WD16 |WD25 |WD30 [WD35 |WD50
wWD04 WD10 jWD21 |WD26 [WD31 [WD46 [WD51
wD05 |(WD11 |WD22 |WD27 |WD32 |WD47 (WD52
2 Clear Wood Finishes{11)
SD27 |SD37 [(wWD13 (wWD18 (WD38 [WD45
SD36 (SD38 |WD17 (wWD18 [WDA40
3 Solvent-based Industrial Maintenance Coatings (20)
sDo1  |SDo4 [SD0O7 ISD10 (SD13 (SD35 |SD30
sD02 [sD05 (sD31 (sD09 |(sD18 ([SD2s [SD32
sD03 [sD06 (SD08 (sSD12 |[SD34 [SDz2s
4 Solvent-based medium gloss/high gloss (7)
SD17 [SD22 [SD24 [SD40 |[sD41 [SD42 [SD43
5 Solvent-Based Primers and Sealers (5)
SD11 |SD33 [SD45 [SD46 [SD47 | |
6 Semi-transparent Stains (7)
SD53 |SDS4 ]SDSS |VV008 WVD14 WVDZO ]
7 Traffic Paints (7)
SD39 [WD37 |WD38 |WD41 [WD42 [WD43 [WD44
8 Varnishes (4)
SD26 [sD50 ([SD51 [sD52 | | |
9 Quick-Dry Primers and Non-Flats (3)
SD23 [sD29 [SD44 | ] | [
10 Graphic Arts Coalings (2)
SD48 [sD49 | | | [ |
11 Thinning Solvents (5)
sD14 [sD15 [sD16 [sD19 [sD21 | l
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Figure 12 - Variation Between Calculated and Reported VOC Content for Water-Based Coatings
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Fable 26 - Comparison of Experimental and Reported VOC Values for Water-Based Coatings

VOC
sample found reported (MSDS) | difference
wD-03 241 215 12%
WD-09 60 60 0%
WD-10 180 178 1%
WD-11 245 240 2%
WD-12 259 240 8%
WD-13 278 310 -10%
WD-14 208 181 14%
WD-15 170 135 26%
wWD-16 168 200 -16%
WD-17 349 372 6%
wD-19 276 227 22%
WD-20 369 329 12%
WD-21 198 160 24%
WD-22 170 165 3%
WD-23 258 244 6%
WD-24 218 209 4%
WD-25 134 127 6%
WD-26 106 105 1%
WD-27 179 185 -3%
WD-28 124 104 19%
WD-29 153 141 9%
WD-30 124 116 7%
WD-31 84 89 -6%
wWD-32 122 121 1%
WD-33 249 241 3%
WD-34 223 219 2%
WD-38 59 55 7%
WD-39 241 231 4%
WD-40 234 231 1%
WD-41 141 139 1%
WD-42 69 70 -1%
WD-43 119 110 8%
WD-44 156 184 -15%
WD-46 218 250 -13%
[Average 4%|
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V. Summary and Conclusions

In this study, the nature of emissions from architectural and industrial maintenance coatings was
examined. Coating materials for investigation were arranged into 11 main groups, based on similarity of
use, emissions, and sales-weighted VOC values. Three of these groups contained both water - and solvent
-based coatings. Accordingly, cach of these three categories (Group 2, 6, and 7) were sub-divided into
water and solvent sub-catcgories (2w, 2s, 6w, 6s, Tw,7s), producing a total of 14 Groups. For consistency,
a one letter suffix (either w or s) was appended to the group numbers, to indicate the nature of the carrier
system (water- or solvent-based). Table 28 summarizes these groups. A number of approaches were used
to determine the emission species profile for 106 coating samples.

An emission chamber was constructed, based on a disposable 1 quart friction-topped steel paint can. The
sampling container was placed in a forced draft convection oven, and heated to 110°C for 1 hour,
consistent with ASTM Method 2369. Emissions from coating samples were swept through a manifold
containing three sorbent tubes by a stream of ultra-pure nitrogen, with the flow through each tube
regulated by a separate mass flow controller. Two styles of sorbent tubes were evaluated: stainless steel
and glass, filled with a multisorbent. The steel tubes were analyzed by thermal desorption, the glass tubes
by solvent extraction. The chamber was validated using a series of characterized coating samples. The
polar solvents found in water-based coating samples did not lend themselves well to efficient thermal
desoprtion and transfer to the inlet system of the gas chromatograph used for the study. The solvent
extraction of glass sorbent tubes produced emission profiles that were consistent with the composition of
known samples. When applied to a variety of coatings, the chamber method revealed a tendency for high
boiling solvents to remain associated with the paint film, even after 1 hour of drying at 110°C. This was
verified by direct analysis of the dried paint film.

A number of solvent-based coating samples were evaluated by the chamber method. Initial tests using the
thermal desorption of the steel sorbent tubes showed that the VOC loading on these tubes was too high,
producing an overload on the chromatographic column, with the resulting loss of column efficiency and
resolution. A dilution system was fabricated, to allow the efftuent from the thermal desorption unit to be
split prior to the chromatographic inlet. While this improved the chromatography, resolution was still not
sufficient for the complete analysis of solvent coatings with complex solvent sysiems.

Direct methods of analysis were developed to address the limitations of the emission chamber. For water-
based coatings, a direct method, involving dilution with solvent, centrifugation, and gas chromatography
of the centrifugate proved successful. Detailed emission profiles were obtained for 52 water-based
coatings.

A similar method was tested for the direct analysis of solvent-based coatings. This approach worked well
for coatings with simple solvent systems. Detailed emission profiles were obtained for 10 solvent-based
coatings, using this method. A large number of solvent-based coating samples cmploy mincral spirits as a
major solvent. This is actually a complex mixture of hydrocarbons. Identifying a solvent that could extract
these materials from a paint, and not interfere with the subsequent analysis proved to be impossible. A
method based on the removal of solvents from the coating sample by distillation was developed. The
coating sample was dispersed in a mixture of (essentially) non-volatile diocty] phthalate and high boiling
tetradecane. The mixture was distilled under reduced pressure, until the tetradecane distilled over. The
distillate, collected in a liquid nitrogen cooled receptacle, contained all of the solvent components of the
original coating samples, but none of the pigment or polymer. Direct injection of the distillate into a gas
chromatograph produced good detection of even minor components. Using this approach, detailed
emission profiles were obtained for 54 solvent-based coating samples. These species profiles were
obtained using a combination of GC-FID and GC-MS for each sample.
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Table 27 - Comparison of Identified and Reported Species in Solvent-Based Coatings

Sample Found by GC analysis but not on MSDS
SDO03 methanol, ethylene glycol, 2-heptanone, neopentyl glycol
SD04 methanol, ethylene glycol, 2-heptanone, neopentyl glycol, xylenes
SD06 methanol, 1-butanol, butyl acetate, 2-heptanone, 2,2,4-trimethyl-1,3-pentanediol
SD15 ethanol
SD29 methyl ethyl ketone, propanol, butyl acetate
SD31 isobutyl alcohol, acetophenone
SD35 butyl acetate
SD37 ethanol
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Table 28 - Summary of Coating Groups

group working group name
#
1w__ | water-based flats/low gloss/medium gloss
2w |water-based clear wood finishes(clear sanding sealers, watersealers, lacquers)
2s | solvent based clear wood finishes(clear sanding sealers, watersealers, lacquers)
3s |industrial maintenance coatings
4s | solvent based medium gloss/high gloss
5s | solvent based primers and sealers
6w | water-based semitransparent stains
65 |solvent based semitransparent stains
7w | water-based traffic paints
7s | solvent based traffic paints
8s |solvent based vamishes
9s |solvent based quick dry primers and enamels
10s | solvent based graphic arts coatings
11s_|thinning solvent
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Identification of the solvent components was made by the comparison of experiment retention indices with
a library of such indices developed in our laboratory. Peak assignments were verified by examination of
the mass spectra against a NIST database.

These individual profiles were arranged into composite group profiles.

The procedures described in this report produced detailed species profiles, with as many as several
hundred compenents being identified. The overall identification rate of VOC species was high. For water
based samples, 100% of the VOC mass was identified in all but four samples. In these cases, a few percent
of unknown species were detected. For the solvent-based coatings, the identification rate was not quite this
good, but even in the worst case, over 90% of the VOC mass was identified. For those components not
positively identified, a carbon number was assigned, based on the retention index of the peak.
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Appendix A - Chamber SOPs

Appendix A

STANDARD OPERATING PROCEDURES

FOR SAMPLING VOC EMISSIONS
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Appendix A - Chamber SOPs

5. PROCEDURE
5.1 Establish flow rates

5.1.1 Set up mass flow controllers for desired flow rates.
5.1.2 Check total flow rate from nitrogen tank. Adjust this, using a soap bubble
flowmeter to within 10 % of 1000 mL/minute.

5.2 Leak Check Sampling Chamber

5.2.1 Place four 10 mm glass balls and six 5 mm glass balls into the cleaned sampling
chamber.

5.2.2 Place a Teflon sheet gasket on the sealing surface of a pre-cleaned sampling
chamber (1 quart paint can).

5.2.3 Attach the top of the can, and tap uniformly to seat the friction lid.

5.2.4 Attach a nitrogen line to the inlet port of the chamber.

5.2.5 Attach a tee to the outlet port of the can. Leave one arm of the tee open to the
atmosphere. Attach a Magnehelic gauge (0-5” water) to the other arm of the tee.

5.2.6 Enable the flow of nitrogen into the sampling chamber, and purge the chamber
for 5 minutes.

5.2.7 At the end of the purge period. close the outlet vaive, and allow the nitrogen to
pressurize the can to 5” of water. Close the inlet valve and monitor the pressure
for 1 minute. A drop of 1” of water corresponds to a leak rate of 2.4 mL/minute. If
the pressure drops more than 1” of water in 1 minute, re-seal the can, and repeat
the leak check. Isolate and eliminate any leaks in the system, until the system
passes the leak test.

5.2.8 Remove nitrogen lines from sampling chamber.

5.3 Sampling

5.3.1 Before use, rinse the sampling chamber with methanol, and dry in an oven at
110°C.

5.32 Remove the protective end caps from one of the sorbent cartridges, and install
the cartridge into the sampling train. Repeat for the remaining sorbent cartridges.

5.3.2 Agitate the sealed vial containing the coating sample thoroughly, using a
mechanical shaker or vortex mixer. Attach a stub of Teflon tubing to a disposable
5 mL syringe, and draw a sample of coating from the middle of the agitated sample
vial.

5.3.3 Replace the Teflon tubing with a stainless steel needle, and use a balance to
determine the mass of the syringe/needle coating sample.

5.3 .4 Inject the appropriate amount of sample, corresponding to about 0.5 grams of
coating, through the septum into the sealed and leak-checked sampling chamber.

5.3.5 Re-weigh the syringe/needle combination to determine the mass of coating
delivered into the sampling chamber.

5.3.6 Swirl the sampling chamber for one minute, allowing the mixing balls to spread
out the coating.
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Appendix A - Chamber SOPs

STANDARD OPERATING PROCEDURE

FOR SAMPLING VOC EMISSIONS USING A SMALL CHAMBER

1. SCOPE

1.1 This method can be used to sample VOCs emitted from water- and solvent-borne

paint and coating samples.
1.2 The ultimate use of the method involves the determination of VOC species profiles

for paint and coating samples.

2. METHOD SUMMARY

2.1 A known mass of the coating material is sealed into a small chamber.

2.2 The sealed chamber is placed into a forced convection oven maintained at 110°C
for 1 hour.

2.3 The VOCs emitted during the drying period are swept out of the chamber, using a
stream of high purity nitrogen.

2.4 The nitrogen stream is led into a manifold, and metered by mass flow controllers
into three separate sorbent tubes containing multisorbent.

2.5 Once sampled, the sorbent tubes are analyzed according to EPA Method TO2,
using thermal desorption followed by separation on a fused silica capillary GC
column.

3.0 EQUIPMENT

3.1. Custom small chamber, equipped with a friction top with quick connect fittings,
and a septum adapter

3.2. Sorbent tubes containing multisorbent (Supelco Carbotrap 300)

3.3. Mass flow controllers, capable of controlling flow rates in the range of 10 to 100
mL/minute

4. SUB-SAMPLING
4.1 Consistent with ASTM procedure D 3925 (Standard Practice for Sampling Liquid
Paints and Related Coatings), agitate the coating samples in the original containers
on a mechanical shaker until homogenized.
4.2 Open the original container, and fill the appropriate number of pre-cleaned, 40 mL
glass vials. For normal samples, five 40 mL vials will be filled. For validation
samples, ten 40 mL samples will be obtained. Be sure all caps are tightly secured

on the vials.
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Appendix A - Chamber SOPs

Chamber Sampling Check List
Preparation
f1 Rinse can with methanol, followed by water; dry in oven
O Rinse glass beads with methanol, followed by water; dry in oven
O Check tightness of all Teflon fittings
[J Set up flow from N, tank to 82 ball units (center)
0 Set mass flow controllers to desired values
O Install new septum
O Load glass beads into chamber
0] Install 2 layers of Teflon tape onto can bottom
O Attach can lid; seal with finger pressure; open can tee valve

Leak Check

0 Attach N; inlet from can to oven; Allow N; to flow for 5 minutes

O Shut off flow; Close tee valve, Attach Magnehelic to valve on can tee

O Open N, allowing system pressure to build to 2” H;O, then disconnect N; line
O Monitor pressure at end of 60 seconds; if less than 17, reseal can, and repeat leak test
U Remove Magnehelic gauge; Shut off can tee valve

Sampling

O Install sorbent tubes, bottom ends first; Replace insulation around base of tubes
0 Install MFC manifold to upper end of sorbent tubes

O Check power and setpoints of MFC’s

O Verify flow of N; set at 82 ball units; turn N; valve to <OFF>

O Fill syringe with sample; weigh

] Be sure can tee valve is closed; Dispense into can, re-weigh

0 Close vacuum shutoff valve

O Put can in oven, attach inlet and outlet lines

(1 Turn on vacuum pump; open vacuum valve

O Open all MFC valves; Move N; valve to <QON>; QUICKLY Open can tee valve
[ Turn on oven, Install air cooling manifold

0 Turn on cooling air flow

01 Monitor sorbent tube temperatures

Final Steps

O Close MFC valves

O Close vacuum shutoff valve; shut off vacuum pump

O Shut off N, flow; close main cylinder valve

0 Double check sampling and tube information

0 Remove MFC manifold from upper end of sorbent tubes; Cap each open tube
01 Remove bottom ends of sorbent tubes; Cap the open ends

0 Disconnect quick connects when cool
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Appendix A - Chamber SOPs

5.3.7 Place the chamber into a forced draft oven maintained at 100°C.

5.3.8 With the nitrogen purge gas valve in the OFF position, push the can up to
engage the inlet and outlet quick connects mounted in the oven.

5.3.9 Start the sampling timer

5.3.10 Open the isolation valve leading to the sorbent tubes, and open the nitrogen
purge valve.

5.3.11 Collect the emissions from the sampling chamber for a period of one hour.

5.3.12 At the end of the sampling period, close the nitrogen purge valve, and close the
isolation valves on both sides of the sorbent tubes.

5.3.13 Remove the first sorbent tube, replacing the end caps securely. Repeat this for
the remaining sorbent tubes.

5.3.14 Transport the used sorbent cartridges to the analytical laboratory for analysis.
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Appendix A - Chamber SOPs

5. PROCEDURE
5.1 Sampling for Water-Based Coatings (Direct Method)

5.1.1 Agitate the sealed vial containing the coating sample thoroughly, using a
mechanical shaker or vortex mixer.

5.1.2 Dispense 10.00 mL of solvent into a clean vial. Use methanol as the solvent, with
2-ethyl hexanol as internal standard. If methanol is present in the formulation, use
DMF as solvent, with n-propanol as internal standard.

5.1.3 Seal the vial with a septum cap.

5.1.4 Attach a stub of Teflon tubing to a disposable 5 mL syringe, and draw a sample
of coating from the middle of the agitated sample vial.

5.1.5 Replace the Teflon tubing with a stainless steel needle, and use a balance to
determine the mass of the syringe/needle coating sample.

5.1.6 Inject the appropriate amount of sample, corresponding to about 0.5 grams of
coating, through the septum into the sealed vial.

5.1.7 Re-weigh the syringe/needle combination to determine the mass of coating
delivered into the vial.

5.1.8 Mix the vial thoroughly, then centrifuge for 5 minutes at 100 RPM, to facilitate
settling.

5.1.9 Remove a 1.00 mL aliquot of centrifugate from the vial, and dilute it to 25.00
mL with solvent. Seal the diluted solution in a septum capped vial.

5.1.10 For analysis, inject a 1 L aliquot of the diluted sample into a GC for
quantitation.

5.1.11 Perform additional dilution(s) if instrumental response is not in the linear
region.

5.2 Sampling for Solvent-Based Coatings (Direct Method - Solvent Dilution)

5.2.1 Agitate the sealed vial containing the coating sample thoroughly, using a
mechanical shaker or vortex mixer ‘

5.2.2 Dispense 10.00 mL of solvent into a clean vial. Use methyl t-butyl ether as the
solvent. Add 1.00 mL of diphenyl methane as internal standard.

5.2.3 Seal the vial with a septum cap

5.2.4 Attach a stub of Teflon tubing to a disposable 5 mL syringe, and draw a sample
of coating from the middle of the agitated sample vial.

5.2.5 Replace the Teflon tubing with a stainless steel needle, and use a balance to
determine the mass of the syringe/needle/ coating sample.

5.2.6 Inject the appropriate amount of sample, corresponding to about 0.5 grams of
coating, through the septum into the sealed vial.

5.2.7 Re-weigh the syringe/needle combination to determine the mass of coating
delivered into the vial.

5.2.8 Mix the vial thoroughly, then centrifuge for 5 minutes at 100 RPM, to facilitate
settling.
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Appendix A - Chamber SOPs

STANDARD OPERATING PROCEDURE
FOR SAMPLING VOC EMISSIONS

FROM BULK COATING MATERIALS

1. SCOPE

1.1 This method can be used to sample VOCs emitted from water- and solvent-borne
paint and coating samples

1.2 The uitimate use of the method involves the determination of VOC species profiles
for paint and coating samples.

2. METHOD SUMMARY

2.1 A clean vial is filled with a known volume of diluent, and a known amount of an
internal standard solution. The vial is sealed with a septum cap.

2.2 A known mass of the coating material is injected into the vial through the septum
top.

2.3 The sample is mixed by shaking, and centrifuged to separate the solids.

2.4 The centrifugate is diluted with solvent to a concentration that falls within the
linear range of the analytical technique.

2.5 Alternatively, the solvents may be removed from the coating sample by distiilation.

2.5 An aliquot of the diluted sample is injected directly into a GC inlet, for separation
on a fused silica capillary GC column.

3. EQUIPMENT

3.1. Septum capped vials
3.2. Disposable syringe for dispensing coating samples

4. SUB-SAMPLING

4.1 Consistent with ASTM procedure D 3925 (Standard Practice for Sampling Liquid
Paints and Related Coatings), agitate the coating samples in the original containers
on a mechanical shaker until homogenized.

4.2 Open the original container, and fill the appropriate number of pre-cleaned, 40 mL
glass vials. For normal samples, five 40 mL vials will be filled. For validation
samples, ten 40 mL samples will be obtained. Be sure all caps are tightly secured
on the vials.
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Appendix B - Analysis and MSDS Comparisons

Appendix B

COMPARISON OF SPECIES ANALYSIS WITH MSDS
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Appendix A - Chamber SOPs

5.2.9 Remove a 1.00 mL aliquot of centrifugate from the vial, and dilute it to 25.00
mL with solvent. Seal the diluted solution in a septum capped vial.

5.2.10 For analysis, inject a 1 uL aliquot of the diluted sample into a GC for
quantitation.

5.2.11 Perform additional dilution(s) if instrumental response is not in the linear
region.

5.3 Sampling for Solvent-Based Coatings (Direct Method - Distillation)

5.3.1 Agitate the sealed vial containing the coating sample thoroughly, using a
mechanical shaker or vortex mixer

5.3.2 Dispense between 1.0000 and 3.0000 grams of the coating material into a 100
mL round-bottom flask containing 5.0 grams of dioctylphthalate and 1.5 gram of
tetradecane.

5.3.3 Assemble the glassware as shown in Figure 1.

Figure 1 - Distillation Apparatus

to vacuum

liquid nitrogen

5.3.4. Fill the condensing Dewar with liquid nitrogen.

5.3.5 Attach the vacuum pump, and establish a vacuum between 0.3 and 0.5 torr

5.3.6 Gradually increase the temperature of the mixture, until it reaches 120°C.
Maintain this temperature for 5 to 10 minutes, until all solvents have been distilled.

5.3.7 At the end of the distillation, remove the receiving tube from the liquid nitrogen
bath, and allow its contents to melt.

5.3.8 Centrifuge the tube , and transfer the homogenized contents to a screw-capped
vial.

5.3.9 Analyze by GC, asin 5.2.10.
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Appendix B - Analysis and MSDS Comparisons

WD-11 Found Reported
in MSDS WD-14 Found Reported
% PG 4,02 <5.0 in MSDS
% DB 0.66 None % PG 2.54 <5.0
% TX 4.58 None % DB 0.87 1
% DPE <5.0
%Total VOC 3.40
%Total VOC 9.26
VQC, Found 206
VOC, Found 245 VOC, 181
VOC, 240 Reported
Reported
WD-15 Found Reported
WD-12 Found Reported in MSDS
in MSDS % PG 4.07 3
% PG 2.96 <5.0 % TX 194 >
%PnB 0.74 None % 0.007 0.003
%DPM 0.66 None Formaldehyde
% DB 1.42 None
% TX 4.06 None %Total VOC 6.02
%Total VOC 9.83 VOC, Found 170
VOC, 135
VOC, Found 259 Reported
VOC, 240
Reported wD-16 Found Reported
in MSDS
WD-13 Found Reported % PG 5.08 None
in MSDS % TX 0.95 None
% PG 2.06 <5.0
% EB 0.44 None %Total VOC 6.02
%PnB 1.20 <5.0
%DPM 3.75 <5.0 VOC, Found 168
%NMP 1.47 <5.0 VOC, 200
% TX 2.46 Reported
%Total VOC 11.38
VOC, Found 278
VOC, 310

Reported




Appendix B - Analysis and MSDS Comparisons

wD-03 Found Reported WD-08 Found Reported
in MSDS in MSDS
% PG %IPA 0.63 None
% DB 0.34 None % PG 0.90 None
% TX 3.21 None %PnP 0.90 None
%UK 0.22 % EB 1.09 1
%DPNB 0.93 None
%Total VOC 9.24 %UK 0.15 None
VOC, Found 241 %Total VOC 4.60
VOC, 215
Reported WD-09 Found Reported
in MSDS
WD-04 Found Reported % EG 0.65 0.75
in MSDS % TX 0.98 None
% PG 3.06 None % 0.001 0.003
% HG 1.40 1t0 2 Formaldehyde
% DB 0.44 None % 0.013 None
% TX 0.92 1 Acetaldehyde
%Total VOC 5.82 %Total VOC 1.63
WD-05 Found Reported VOG, Found 60
in MSDS vOC, 60
% EG 0 5 Reported
% PG 3.62 None
% TX 0.92 5 WOD-10 Found Reported
in MSDS
%Total VOC 454 %EG 2.18 2.47
% TX 3.89 3
WD-06 Found Reported
in MSDS %Total VOC 6.07
% PG 7.26 None
% OMS 0.54 None VOC, Found 190
% TX 0.74 None VoG, 178
Reported
%Total VOC 8.54




Appendix B - Analysis and MSDS Comparisons

WD-24 Found Reported wD-28 Found Reported
in MSDS in MSDS
% EG 4.91 5 % PG 1.88 <5.0
% TX 2.12 <5.0 % TX 1.11 <5.0
%Total VOC 7.03 %Total VOC 2.99
VOC, Found 218 VOC, Found 124
VOC, 209 VOC, 104
Reported Reported
WD-25 Found Reported WD-29 Found Reported
in MSDS in MSDS
% EG 2.06 2 % PG 3.22 <5.0
% TX 1.79 <5.0 % TX 2.08 <5.0
%1otal VOC 3.85 % Total VOC 5.30
VOC, Found 134 VOC, Found 153
VOC, 127 VOC, 141
Reported Reported
WD-26 Found Reported WD-30 Found Reported
in MSDS in MSDS
% EG 1.77 2 % PG 2.50 <5.0
% PG 0.33 None % DB 0.14 None
% TX 1.66 <5.0 % TX 1.34 <5.0
%Total VOC 3.76 %Total VOC 3.99
VOC, Found 106 VOC, Found 124
VOC, 105 VOC, 116
Reported Reported
WD-27 Found Reported WD-31 Found Reported
in MSDS in MSDS
% PG 0.35 None % EG 1.18 1
%DM 5.62 5 % TX 1.60 0
% DB 0.67 None %UK 0.04
%Total VOC 6.54 %Total VOC 2.78
VOC, Found 179 VOC, Found 84
VOC, 185 VOC, 89
Reported Reported




Appendix B - Analysis and MSDS Comparisons

WD-17 Found Reported WD-20 Found Reported
in MSDS in MSDS

propylene 4.46 None %IPA 0.32 None
glycol % PG 7.08 5
p-Xylene 0.04 None % EB 0.19 None
o-xylene 0.13 None %DE 0.44 None
cumene 0.06 None %NMP 0.24 None
propylbenzen 0.17 None
£ %Total VOC 8.28
benzene, 1- 0.67 None
ethyl-3-methy|
benzene, 1- 0.29 None VOC, Found 369
ethyl-4-methyl vOC, 329
benzene, 0.37 None Reported
1,3,5-trimethyl
benzene, 1- 0.23 None WD-21 Found Reported
ethyl-2-methyl in MSDS
benzene, 1.14 None % PG 3.99 5
1,2,4-trimethyl % TX 1.77 None
benzene, 0.19 None
12,3 rimethy| %Total VOC 5.77
PM 4.12 None
DPM 2.20 None VOC, Found 199
- VOC, 160
% Total VOC 14.08 Reported
Total Rptd 14.66

WD-22 Found Reported
VOC, Found 349 in MSDS
vOC, 372 % PG 3.81 5
Reported % TX 1.71 None
WD-19 Found Reported %Total VOC 5.52

in MSDS

% PG 2.28 Listed VOC, Found 170
%TEA 1.00 None vOC, 165
%DPM 3.88 None Reported
%NMP 7.20 5

WD-23 Found Reported
%Total VOC 14.36 in MSBS

% PG 6.08 5
VOC, Found 276 % DB 0.38 None
VOC, 297 9% TX 2.90 None
Reported

%Total VOC 9.36

VOC, Found 258

VOC, 244
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WD-43 Found Reported

in MSDS
%MeQOH 3.31 2t03
% DB 1.83 1to2
%Total VOC 5.14
VOC, Found 119
VOC, 110
Reported
WD-44 Found Reported

in MSDS
%MeOH 3.93 Listed
%EtOH 0.86 5
% PG 0.71 5
% DB 0.92 None
% TX 0.60 None
%Total VOC 7.03
VOC, Found 156
VvOC, 184
Reported
WD-46 Found Reported

in MSDS
%IPA 0.47 <5.0
%2BuOH 2.16 3
% EB 3.45 3
% DB 0.64 <5.0
%Total VOC 6.72
VOC, Found 218
VOC, 250
Reported




Appendix B - Analysis and MSDS Comparisons

WD-32 Found Reported WD-39 Found Reported
in MSDS in MSDS
% EG 1.58 2 % EB 9.44 9
% DB 0.13 None %DBP 0.92 2
% TX 1.28 0
%UK 0.10 %Total VOC 10.36
%Total VOC 2.99 VOC, Found 241
vOC, 231
VOC, Found 122 Reported
VOC, 121
Reported WD-40 Found Reported
- in MSDS
WD-33 Found Reported % EB 9.19 10
in MSDS %DBP 0.77 2
% EG 3.36 4
%DM 0.90 ! %Total VOC 9.95
% DB 0.34 None
%TX 4.02 0 VOC, Found 234
vOC, 231
%Total VOC 9.00 Reported
VOC, Found 249 WD-41 Found Fieported
voC, 241 in MSDS
Reported % EG 2.93 2.99
% PG 0.16 None
WD-34 Found Reported % DB 0.17 None
in MSDS % TX 1.78 2
% EG 0 5
% PG 5.11 None % Total VOC 5.04
% TX 1.85 5
vOC, Found 141
%Total VOC 7.07 VOC, 139
Reported
VOC, Found 223
vOC, 219 WD-42 Found Reported
Heponed in MSDS
%MeQOH 0.15 None
WD-38 Found Reported %EtOH 1.16 None
in MSDS %IPA 0.11 None
%MeOH 0.84 None % EB 0.09 None
% DB 1.15 Ncne % DB 0.68 None
%Total VOC 1.98 % Total VOC 2.19
VOC, Found 59 VOC, Found 69
VOC, 55 VOC, 70
Reported Reported
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Appendix D - Solvent Species Profiles

SDO1 SDO4 SDos
Compound fraction Compound fraction Compound fraction
é':t;‘l“z";:‘;e g'ggflg Methanol 0.1900| [T-Butanol 0.1029
Fthylbenzene 0.0130 1-Butanol 0.3256| |Butyl Acetate 0.0150
m-Xylene 0.0397 Ethylene glycol 0.0575] |i-Methoxy-2-acetoxypropane | C.1211
p-Xvlene 0.0132 1-Methoxy-2-acetoxypropane | 0.0000} |Butyl Cellosolve 0.0874
2-Heptanone 0.4992 2-Heptanone 0.1662] |Isophorone 0.1058
o-Xylene 0.0248 Neapentyl Glycol 0.0156] [o-Xylene 0.0606
Butyl Cellosolve 0.0715] {Isopropylbenzene 0.0088
Total]1.0000_| [Eiyi-3 ethoxypropionate 0.0607| [n-propylbenzene 00189
Texanol 0.0565] [1-Methyl-3-ethylbenzene 0.0886
SDOZ Ethylbenzene 0.0045] |1-Methyl-4-ethylbenzene 0.0399
Compound fractiion m-Xylene 0.0131] [1,3,5-Trimethyibenzene 0.0562
p-Xylene 0.0047] |1-Methyl-2-ethylbenzene 0.0311
2-Butanone 0.0523 o-Xylene 0.0136] |1,2,4-Trimethylbenzene 0.1906
Butyl Acetate 0.4022 Isopropylbenzene 0.0004| |s-Butylbenzene 0.0006
Ethylbenzene 0.0039 n-propylbenzene 0.0008| {i-Butylbenzene 0.0007
m-Xylene 0.0097 | 1 Methyl-3-ethylbenzene 0.0037] [1-Methyl-3-isopropylbenzene | 0.0020
IZ): ﬁi:!;rclone gggig 1 -MemyAl-4-ethylbenzene 0.0016] ]1,2,3-Trimethylbenzene 0.0354
o-Xylene 0.0044 1,3,5-Trimethylbenzene 0.0023| jIndan 0.0043
1-Methyl-2-ethylbenzene 0.0013]| {1,3-Diethylbenzene 0.0013
Total}1.0000 1,2,4-Trimethylbenzene 0.0079] {1-Methyl-3-propylbenzene 0.0033
i-Butylbenzene 0.0000] {1-Methyl-4-propylbenzene 0.0063
1-Methy!-3-isopropylbenzene | 0.0001] 11-Methyl-2-propylbenzene 0.0009
SD03 1,2,3-Trimethylbenzene 0.0015} {1,4-Dimethyl-2-ethylbenzene | 0.0022
Compound fraction] [Indan 0.0002} [1,4-Dimethyl-2-ethylbenzene | 0.0019
1,3-Diethylbenzene 0.0001} ]1,2-Dimethyl-4-cthylbenzene | 0.0037
Methanol 0.0592] |1-Methyl-3-propylbenzene 0.0001} [1,3-Dimethyl-2-ethylbenzene | 0.0002
1-Butanol 0.0572] |1-Methyl-4-propylbenzene 0.0003} |2-Phenyl-2-methylbutane 0.0002
Ethylene glycol 0.0452] |t-Methyl-2-propylbenzene 0.0000] |1,2-Dimethyl-3-ethylbenzene | 0.0002
1-Methoxy-2-acetoxypropane | 0.0000] [ 4-Dimethyl-2-ethylbenzene | 0.0001]| |1-Ethyl-2-isopropylbenzene 0.0005
2-Heptanone 0.0974] [1,4-Dimethyl-2-ethylbenzene | 0.0001] |1-Ethyl-4-isopropylbenzene 0.0017
Neopenty! Glycol 0.0118| [12-Dimethyl4-ethylbenzene | 0.0002] |1,2,4,5-tetramethylbenzene 0.0023
Butyl Cellosolve 0.3638| {1-Ethy!4-isopropylbenzene 0.000}] {1-Ethyl-2-propylbenzene 0.0006
Ethy!-3-ethoxypropionate 0.1405] |1,2,4,5-tetramethylbenzene 0.0001] {4-methylindane 0.0004
Texanol 0.2069 Pentylbenzene 0.0006
Ethylbenzene 0.0024 Total| 1.0000 Total| 1.0000
m-Xylene 0.0069
p-Xylene 0.0025
o-Xylene 0.0058
Total| 1.0000
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SDo6 SDO7 SDO%

Compound fraction Compound fraction Compound fraction
Methanol 0.1134] |2-Pentanone 0.2288] |1-Butanol 1.0000
1-Butanol 0.0322] |Methyl isobutyl ketone 0.1900
Methy isobutyl ketone 0.1188] |Butyl acetate 0.0445 Total| 1.0000
Butyl acetate 0.0547] |Exxate 600 (Acetate esters of | 04827
2-Heptanone 0.0220] |C6 alcohols)

Discetone alcohol 04314 [o-Xylene 0.0058 SD10
2,2,4-Trimethyl-1,3- 0.2276] |!sopropylbenzene 0.0008] TCompound fraction
pentanediol n-propylbenzene 0.0018
1-Methyl-3-ethylbenzene 0.0085 2-Heptanone 0.9377
Total] 1.0000] |1-Methyl-4-ethylbenzene 0.0038 Ethylbenzene 0.0085
1,3,5-Trimethylbenzene 0.0054 m-Xylene 0.0245
1-Methyi-2-ethylbenzene 0.0030 p-Xylene 0.0083
1,2,4-Trimethylbenzene 0.0183 o-Xylene 0.0205
s-Butylbenzene 0.0001
i-Butylbenzene 0.0001 Totall 1.0000
1-Methyl-3-isopropylbenzene | 0.0002
1,2,3-Trimethylbenzene 0.0034
Indan 0.0004
1,3-Diethylbenzene 0.0001
1-Methy!-3-propylbenzene 0.0003
1-Methyl-4-propylbenzene 0.0006
1-Methyl-2-propylbenzene 0.0001
1,4-Dumnethyl-2-ethylbenzene | 0.0002
1,4-Dimethyl-2-ethylbenzene | 0.0002
1,2-Dimethyl-4-ethylbenzene | 0.0004
1,3-Dimethyl-2-ethylbenzene | 0.0000
2-Phenyl-2-methylbutane 0.0000
1,2-Dimethyl-3-ethylbenzene | 0.0000
1-Ethyl-2-1sopropylbenzene (.0001
1-Ethyl-4-isopropylbenzene 0.0002
1,2,4,5-tetramethylbenzene 0.0002
1-Ethyl-2-propylbenzene 0.000t
4-Methylindane 0.0000
Pentylbenzene 0.0001
Total] 1.0000
SDo08
Compound fraction
Butyl Acetate 1.0000
Total| 1.0000
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4,5-dimethyloctane 0.0103] |4-methyldecane 0.0053
SD11 propylbenzene 0.0166{ |trans-decalin 0.0072
Compound Fraction]| J4-ethyloctane 0.0039} |5-isopropylnonane 0.0019
1-ethyl-3-methylbenzene 0.0488| |i-ethyl-2,2,6- 0.0114
toluene 0.0018] [1-cthyl-4-methylbenzene 0.0300] [trimethylcyclohexane
3-methylheptane 0.0020] [1.3,5-trimethylbenzene 0.0475] |3>-methyldecane 0.0099
octane 0.0015) [1.123- 0.otoo] [etvl propylcyclohexane 0.0022
¢is, cis-1,3,5- 0.0016 [etran—.ethy]cyc]ohexanc ethyl pfOpleyC]Othﬂne 0.0033
trimethylcyclohexane 2-methylnonane 0.0152] |1,3-dimethyl-2-ethylbenzene 0.0072
1,1,3-trimethylcyclohexane 0.0028] {OTHER C10 0.0060] |methylindane 0.0054
ethylbenzene 0.0055] 1i-ethyl-2-methylbenzene 0.0272} |ethyl propylcyclohexane 0.0027
trans, trans-1,3,5- 0.0061] {1-methyl-4- 0.0033] |[methyl butylcyciohexane 0.0105
Uimemylcycllozhjxanc e isopropylcyclohexane cis-decalin 0.0023
trans, trans-1,2,4- . 1-methyl-3- 0.0092
trimethylcyclohexane isopropylcyclohexane eth;’l propylcyclohexane Oggég
m-Xylene 0.0153] |1-methyl-3- 0.0082] |undecane 0.
pxylene 0.0053] lisopropylcyclohexane 2 A-dimethyldecane (.0089
4-methyloctane 0.0025] [1-methyl-4- 0.0041} |2-methyldecalin 0.0048
3-methyloctane 0.0032] PR yleyclohexane OTHER C12 0.0021
styrenc 00016 diethylcyclohexane 00101} 172 4 5-tetramethylbenzene 0.0038
- - 1,2, 4-trimethylbenzene 0.1227} |3 6-dimethyldecane 0.0071
trans, cis-1,2,4- 0.0036 : y ;
trimethylcyclohexane i‘s‘;;;‘;‘;);}l'czy'clohexm 00108 775 dimethyldecane 0.0040
1,2,3]-mmethylcyclohexane gg?zz diethyleyclohexane 00051 éﬂ-du;eéhly;decane ggg?;
Xy cnf: - diethylcyclohexane 0.0037 .
1,1,2-tnimethylcyclohexane 0.0020 Jocome 0.0477 OTHER C12 0.0012
l-mc%flyljlz- ‘ 0.0035 methyl propylcyclohexane 00036 OTHER C12 0.0029
propylcyclopentane pentylcyclohexane 0.0051
cis-i-cthyl-3- 0.0019 sec-butylbenzene 0.0064 methylindanc 0.0059
methylcyclohexane methy! propylcyclohexane 0.0056 Aethld 0'00 3
cis-1-ethyl-3- 0.0072] |methyl propylcyclohexane 0.0017| [y cecane 001
methylcyclohexane OTHER C11 50013 6-methylundecane 0.0056
trans-1-ethyl-3- 0.0045 5 4-dimethvinonane 0.0022 4-methylundecane 0.0026
methylcyclohexane LY : 2-methylundecane 0.0048
s 2,4-dimethylnonane 0.0059
OTHIR C9 0.0014 - 3-methylundecane 0.0035
1,2,3-trimethyibenzene 0.0300
nonane 0.0184 naphthalene 0.0017
: 1-methyl-4-isopropylbenzene | 0.0066
OTHER C10 0.0036 dodecane 0.0089
cis. trans-1.2.3 0.0040 2,6-dimethylnonane 0.0176 - .
S, St e : 2,6-dimethylundecane 0.0025
trimethylcyclohexane methyl propylcyclohexane 0.0024
trans- | -cthyl-4- 0.0112] |indane 0.0070
methylcyclohexane 3,6-dimethylnonane 0.0032 A Toml 1.0000
cis-1-ethyl-4- 0.0024) 3 7dmme Thylnonane 50062 Fraction Identified| 0.9722
methylcyclohexane b’ lonioh 0'0054
isopropylbenzene 0.0056| |Pycyconexane '
3 4-dimethyloctane 0.0034| |pentylcyclopentane 0.0106
OTHER C10 0.0019 3,7-dimethylnonane 0.0072
isopropylcyclohexane vor9] | -methylé-propy]benzene 0.0032
2,5-dimethyloctane 0.0037] |>-methylindane 0.0075
2 7-dimethyloctane 0.0037 1-methyl-4-propylbenzene 0.6093
propylcyclohexane 0.0168 4-ethylnonane 0.0035
2,6-<dimethyloctane 00155 |OTHERCI 0.0020
3 6dimethyloctanc 0.0068] |2-methyldecane 0.0068
OTHER C10 0.0041 3-ethylnonane 0.0042
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3,6-dimethyloctane 0.0081} |4-methyldecane 0.0098
SD12 1,1,2,3- 0.0213} [trans-decalin 0.0080
Compound Fraction] [tetramethylcyclohexane OTHER C11 0.0037
tlét]r‘:r’nst;mylcyclohexane O 3-methyldecane 0.0196
toluene 0.0009 2 3-dimethyloctane 00oasl |ethy! propyleyclohexane 0.0029
¢is-1,3-dimethylcyclohexane | 0.0006 liclhyl- T-methylbenzene 00073 OTHER ClIt 0.0018
butyl acetate 000791 I cihyia-methylbenzene 0.0096| |OTHER Cl1 0.0021
octane 0.0013 3 ethyloctane 00274 ethyl propylcyclohexane 0.0039
cis-1,2-dimethylcyciohexane 0.0008 13.5-trmethylbenzenc 00151 OTHER C11 0.0015
cis, ais-1,3,5- 00023 1 rethylnonane 0.0276) |cis-decalin 0.0074
trimethylcyclohexane OTHER C11 0.0015
ethylcyclohexane 00009 |2-methylnonane 0.0258 3 0.0249
1,1,3-trimethylcyclohexane 0.0019] {1-ethyl-1,3- oo197) -
ethylbenzene 0.0050 dimethylcyclohexane OTHER C12 : 0.0013
3-methylnonane 0.0117] J2-methyldecalin 0.0049
trans, trans-1,2,4- 00083 -2 methylbenzene 0.0244| [2.4-dimethyldecane 0.0033
inmethylcyclohexane z
2,3-dimethylheptane 0.0011| |OTHER CI0 0.0018] |OTHER C12 g.0011
trans, trans-1,3,5- 0.6014] [!-methyi-4- 0.0041] |2.6-dimethyldecane 0.0044
trimethylcyclohexane isopropylcyclohexane 2,5-dimethyldecane 0.0017
m-xylene 0.0146| |! -meﬂlyll-3-dohexane 0.0177} 13 methyldecalin 0.0010
isopropylc -
p-xylene 0.0052 mefhyffsogmpylcycloheme 5oTrs| |27 dimethyldecane 0.0041
4-methyloctane 0.0027 Tethyl2.4- 00100 OTHER C12 0.0006
3-methyloctane 0.0023{ 14im ethy]éyc] ohexane OTHER C12 0.0009
trans, cis-1,2,4- 0.0086] |diethylcyclohexane 0.0062] [pentyleyclohexane 0.0025
tnmethylcyclohexane 1.2,4-timethylbenzene 0.0401| |4-ethyldecane 0.0017
c.vxylene 0.0122 diethylcyclohexane 0.0206] |5-methylundecane 0.0016
:11151;1333' i;lyrz:zlf};exane 0.0031 cis-bicyclofd.3.0]nonane 0.0082] |4-methylundecane 0.0608
OTHER C9 0.0009] |methyl propylcyclohexane 0.0058| ]2-methylundecane 0.0011
cis-Tellyl 3 0.0103] [decane 0.1017] |3-methylundecane 0.0011
methylcyelohexane methyl isopropylcyclohexane | 0.0063] |dodecane 0.0013
cis, cis-1,2,4- 0.0057) |methyl propylcyclohexane 0.0104
tnmethylcyclohexane diethylcyclohexane 0.0096 Total] 1.0000
nonane 0.0136 methy] propylcyclohexane 0.0041 Fraction Identified| 0.9768
OTHER C10 0.00201 3 ethyl-1.3- 0.0033
cis, trans-1,2,3- 0.0055] |dimethylcyclohexane
trimethylcyclohexane 2,4-dimethylnonane 0.0145
gi“[;y};gl‘g}]jxam 0O K imethylbenzene 0.0105
cis-1-cthyl4- 000411 |2.3-dimethylnonane 0.0108
methylcyclohexane 2,6-dimethylnonane 0.0261
isopropylbenzene 0.0021[ |5-ethyl-3-methyloctane 0.0162
3,4-dimethyloctane 0.0067| |isobutylcyclohexane 0.0091
trans-bicyclo[4.3.0]nonane 0.00327 |pentylcyclohexane 0.0079
isopropylcyclohexane 0.0104] |pentylcyclopentane 0.0170
3,5-dimethyloctane 0.0078) |3,7-dimethylnonane 0.0098
2,5-dimethyloctane 0.0019] J4,5-dimethyinonane 0.0034
cis-1-ethyl-2- 0.0071| |5-methylindane 0.0076
methylcyclohexane 4-cthylnonane 0.0067
propylcyclohexane 0.0307 OTHER C11 0.0048
2,6-dimethyloctane 0.0258 3-cthyinonane 0.0033
butylcyclohexane 0.0116] 371 ethyldecane 0.0090
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OTHER C10 0.0051] |trans-decalin 0.0117

SD13 1-ethyl-3-methylbenzene 0.0064} |2-mcthyldecanc 0.0153

Compound Fraction | {i-ethyl4-methylbenzene 0.0215] |3-methyldecane 0.0134

1,3,5-trimethylbenzene 0.0132] [ethyl propylcyclohexane 0.0031

2-methylpentane 0.0010] |5-methylnonane 0.0233] [ethyl propylcyclohexane 0.0027

4-methylheptane 0.0010  |4-methylnonane 0.0250] [ethyl propylcyclohexane 0.0022

¢is-1,3-dimethylcyclohexane | 0.0011] [2-methyincnane 0.0138] {ethy! propylcyclohexane 0.0045

octane 0.0024) [1-ethyl-1,3- 0.0096] [methyl butylcyclohexane 0.0021

cis, cis-1,3,5- 0.0009| jdimethylcyclohexane methyl butylcyclohexane 0.0108

trimethylcyclohexane 3-methylnonane 0.0215F Tirethyl butylcyclohexane 0.0023

ethylcyclohexane 0.0013) |1-cthyl-2-methytbenzene 00011} Ficthyl butylcyclohexane 0.0022

propylcyclopentane 0.0009] [i-methyl<4- 0.0028] ['ndecane 0.0577
1,1,3-trimethylcyclohexane 0.0015] |isopropyleyclohexane '

T S505al [T-methyl - 0.0138 1-ethyl-4-isopropylbenzene 0.0084
elybenzenc e I P . diethylcyclohexane 0.0060
trans, trans.] 2.4 0.0059] isopropy lcyclohexane tethyicy: :
trimethylcyclohexane OTHER CY 0.0087] lethyl ‘propylcyclohexane 0.0021
m-xylene 00154 .l-merhyll-4- o 0.0083] [2,5-dimethyldecane 0.0086

isopropylcyclohexane i
pxylene 00059 ] It)h -i)l 2Y S50 2,6-dunethyld@ane 0.0029
- 00023] |, EHine : 2-methyldecalin 0.0026
S orane : dumethyleyclohexane 3-ctiyl-2-methyloctane 0.0093
3-methyloctane 0.0019F {1 2 4-trimethylbenzene 00330 y 4 :
trans, cis-1.2.4- 0.0063) [Tomethyiz. 00173 5-sec butylnonane 0.0008
trimethylcyclohexane isopropylcyclohexane OTHER C12 0.0016
o-xylene 0.0093) 11 -methyl-2- 0.0066} JOTHER C12 0.0022
cis, trans-1,2 4- 0.0037] |isopropylcyclohexane pentylcyclohexane 0.0072
trimcethylcyclohexane 2-thyl-1,3- 0.0045) 13-¢thyldecane 0.0040
OTHER C9 0.0009} ldimethylcyclohexane 2,3-dimethyldecane 00014
cis-1-ethyl-3- 0.0081) |decanc 0k nethylundecanc 0.0036
lcycloh 3 Icyclohe .
mcthy cyclohexane rrgthyl propylcyclohexane 0.0086 S-methylundecane 00028
Lrans--ethyi-3- 0.0043} [diethylcyclohexane 0.0081
methylcyclohexane 4-methylundecane 0.0047
methyl propylcyclohexane 0.0031
nonane 0.0146 OTIER CLI 00039 2-methylundecane 0.0053
OTHER C10 0.0014 OTRER 11 0'0014 3-methylundecane 0.0046
cis, trans-1,2,3- 0.0043 et pr— 0‘0“9 OTHER C12 0.0009
trimethylcyclohexane ey ISOPTOPY henizene : OTHER C12 0.0016
trans—l-ethyl-d- 0.0133 1,2,3-Lr1methylbenzene 0.0080 dodecanc 00154
nllethvlcyclohexane OI'HER Cll 0.0105 OTIER CI3 0.0014
cis-I-ethyl4- 0.0030] |2,5-dimethylnonane 0.0274 - -
thyl loh - l,l,S-tnmethylmdane 0.0016
methy cyclohexane 2,4 6-trimethyloctane 0.0025 -
jsgpropylbcnzenc 0.0016 2 ,6-dlmethylundecane 0.0022
’ methy! propylcyclohexane 0.0125
2,4,5-trimethylheptane 0.0059 methyl propyleyclohexane 0.0076 - 'I"ota] 1.0000
bicyclo{3.3.0]octane 0.0101 sobutyloyclohexane 007 fraction Identified| 0.9616
2,5 -dimcthyloctane 0.0066]  [tunyicyclohexane 0.0177
3,5-dimethyloctane 0.0015 7 7-dimethylnonane 00098
trans-bicyclof4.3.0lnonane 0.0061 37 <dimethylnonanc 0.0030
propy.lcyclohcxanc 0.0239 methyl propylcyclohexane 0.0075
2,6-dimethyloctane 0.0209 butylbenzene 0.0064
2,23 3-tetramethylhexane 0.0094 Tethvl 2.2.6- 00054
3,6-dimethyloctane 0.0065 trimelhv]cvclohcxane
1-ethyl-2 4- 0.0163] |s-ethyl-2-methyloctane 0.0034
dimethylcyclohexane S-methyldecane 0.0120
3-ethyl-2-methylheptane 0.0054 #-methyldecanc 00123
propylbenzene 0.0036
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1,1,3-trimethylcyclohexane 0.0009] |4-methylheptane 0.0015
SD14 trans, trans-1,2 .4- 0.0015] |3.4-dimethylhexane 0.0003
Compound Fraction] |trimethylcyclohexane 3-methylheptane 0.0019
trans, trans-1,3,5- 0.0006 3-ethylhexane 0.0006
butyl alcohol 0.0011 trimethylcyclohe xane cis-1,3-dimethyleyclohexane 0.0017
4-methyloctance 0.0008 b . i
3-methylhexane 0.0077 1,2,3-trimethylcyciohexane 0.0018] [trans-L4- 0.0006
2,4-dimethylpentane 0.0031 - dimethylcyclohexane
1, i -dimethylcyclopentane 0.0015 styrene 0.0008 1,1-dimethylcyclohexane 0.0002
2-methylhexane 0.0200 cis-1-ethyl-2- 0.0003
cis-1,3-dimethylcyclopentane | 0.0104 - Total 1.0000}  |methylcyclopentane
rE———— VT3 Fraction Identified| 1.0000{ |butyl acetate 0.0570
dimeth;'lcyclopentane octane 0.0003
1,2-dimethylcyclopentane 0.0236 ethylbenzene 0.0126
heptane 0.1859 m-Xylene 0.0353
1,2-dimethylcyclopeniane 0.0118 p-xylene 0.0128
methylcyclohexane 0.4104 SDi5 : methyl amyl ketone 0.0429
1,1,3-trimethylcyclopentane | 0.0261 Compound Fraction| fo xylene 0.0081
2,4-dimethylhexane 0.0165 2-butoxyethanol 0.0239
ethylcyclopentane 0.0150 methanol 0.0183
1.2 Arimethylcyclopentane | 0.0233] |cthancl 0.1183
1,7 A-rimethylcyclopentane | 0.0286] [octone 0.1739 Total| 1.0000
[,2,3-trimethyleyclopentane | 0.0205| |>-methylbutane 0.0002 Fraction Identified| 0.9998
2,3 d-trimethylpentane 0.0026 methyl ethyl ketone 0.0006
toluene 00053 methylcyclopentane 0.0005
2,3-dimethylhexane 0.0085| [CTHERC7 0.0002
3-cthyl-2-methylpentane 00023 2,4-dimethylpentane 0.0007
1,1,2-trimethylcyclopentane 0.0063 cyclohexane 0.0082
2-methylheptane 0.0449 2-mct_.h_vlhexanc 0.0185
4-methylheptane 0.0122 2, 3d@emy]mnmxe 0.0082
3.4-dimethylhexane 0.0030 1,1-dimethylcyclopentane 0.0033
3-methylheptane 3.0226| fmethylhexane 0.0259
3-cthylhexane 0.0079 c1s-I,31-dlmethy]cycIopenLane 0.0101
cis-1,3-dimethyicyclohexane 0.0233 (tiriar::thﬁcyclopentane 0.0125
“i‘i*‘l;‘:h'l;fl‘;ydohexane 0.0078) T3 Jimethylcyclopentane 0.0188
1,1-dimethylcyclohexane 0.0030] Jheptanc 0.0655
Cis-1othvl-3- 00011 methy! isobutyl ketone 0.0013
methyl C);clopenlane 1,2-dimethylcyclopentane 0.0035
trans-1-ethyl-3- 0.0010] |methylcyclohexane 0.0720
methylcyclopentane 1,1,3-trimethylcyelopentane 0.0055
cis-t-ethyl-2- 0.0017] I3 4-dimethylhexane 0.0030
el e -1 |ethyleyclopentane 0.0127
dimn eth&lcy clohexane ' 1,2 4-trimethyicyclopentane 0.0075
octane 0.0110} |1.2,3-trimethylcyclopentane 0.0084
cis-1,4-dimethylcyclohexane 0.0037] |2.3.4-trimethylpentane 0.0010
¢is-1,2-dimethylcyclohexane | 0.0012] [toluene 0.1921
cis, cis-1,3,5- 0.0008] |2,3-dimethylhexane 0.0013
trimethylcyclohexane 3-ethyl-2methvipentane 0.0006
ethylcyclohexane 0.0016f 11,1,2-trimethylcyclopentane 0.0011
2,5-dimethylheptane 0.0005 2-methylheptane 0.0062
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methylcyclohexane 3,7-<dimethylnonane 0.0062
Sbhi6 2,7-dimethyloctane 0.0011| }1-methyl-3-propylbenzene 0.0049
Compound Fraction| |propyicyclohexane 0.0099| |5-methylindane 0.0141
2,6-dimethyloctane 0.0077] |1-methyl-4-propylbenzene 0.0257
2,3-dimethyipentane 0.0005] [3,3,5-trimethyiheptane 0.0030] |5-methyldecane 0.0150
heptane 0.0026] [3,6-dimethyloctane 0.0022| j4-methyldecane 0.0115
1,2 4-trimethylcyclopentane 0.0018] |4,5-dimethyloctane 0.0044] |2-methyldecane 0.0215
toluenc 0.0009] {2 3-dimethyloctane 0.0049] | ,2-dimethyl-4-ethylbenzene | 0.0170
2-methylheptane 0.0007) 11,1,3,5- 0.0011] [3-methyldecane 0.0190
3-methylheptane 0.0019] [tetramethylcyclohexane 1,3-dimethyl4-ethylbenzene | 0.0068
cis-1,3-dimethylcyclohexane 0.0009] |1.2-dimethyl-3- 0.0020] [5THER C11 0.0022
—otane o00s1| [ethyleyclohexane 1-methylindane 00134
rans-1,3- o0008| | ctyl-3-methylbenzene 0.0129) |73 fimethyl 2-ethylbenzene | 0.0069
dimethylcyclohexane L-ethyl-4-methylbenzene 0.0121 ethyl propylcyclohexane 0.0041
2 4-dimethylheptane 0.0004] [3-ethyl-4-methylhepiane 0.0010 ethyl propylcyclobexane 0.0085
cis-1,2-dimethylcyclohexane | 0.0016| |4-methylnonane 0.0287 I-methyl4-isobutylbenzene 0.0031
ethylcyclohexane 0.0037| |2-methylnonane 0.0158 ndocanc 01224
2,5-dimethylheptane 0.0013| |3-methylnonane 0.0034 ethyl propylcyciohexane 0.0048
1,1,3-tnimethylcyclohexane 0.0013] {1-ethyl-2-methylbenzene 0.0150 1-ethyl4-isopropylbenzene 0.0076
1,1,4-trimethylcyclohexane 0.0005 _1-methyll-4- o 0.0007 3.phenylpentane 0.0091
ethylbenzene 0.0020] [ SRR 750l [1.24,5-tetramethyloenzene | 0.0066
trans, trans-1,2,4- 0.0014 - 1.2.3,5-tctramethylbenzene | 0.0144
trimethylcyclohexane 1 -methyll- > tohexan 0.0014 2,6-dimethyldecane 0.0030
2,3-dimethylheptane 0.0013| [2RIOPYICYCIOnEXAnE > _
1-methyl-3- 0.0021] ]2-methyldecalin 0.0030
m-xylene 00151 Jisopropylcyclohexane OTHER CI2 0.0104
4-methyloctane 0.0053] -ethyl-2,4- 0.0028] §1,3-dimethyl-4- 0.0024
cis-bicyclo[3.3.0]octane 0.0006] |dimethylcyclohexane 1sopropylbenzene
3-ethylheptanc 0.0038] |1-methyl-2- 0.0015] |4,5-dimethyldecane 0.0023
wans, cis-1.2,4- 0.0013| |iscpropyleyclohexane (2-methylbutyl)cyclohexane | 0.0063
tnmethylcyclohexane 1‘,2,4_-tnmcﬂlylbenzene 0.0425 pentylcyclohexane 0.0075
o-xylene 0.0062] |cis-bicyclo[4.3.0Jnonane 0.0076 4-cthyldecane 0.0080
1,2,3-trimethylcyclohexane 0.0016 ilgomfgwll-:-dohexane 0.0022) 13 i idecane 0.0027
diethylcyclohexane 0.0004 ],ZI-Jd irI;)::tlf;l-} 055331 [6-methylundecane 0.0092
cis-1 -Cthyl-3- 0.0046 et_hy]cyc]ohexane . 4-methylundecane 0.0041
n}e&ly;c?'czl(;hcxane 00024 decane 0.1026| |2-methylundecane 0.0098
cis, cis-1,2 4- X
trimethylcyclohexane sec butylbenzene 0.0053} |3-methylundecane 0.0046
OTHER C9% 0.0007| {diethylcyclohexane 0.0069| |OTHER C12 0.0004
nonane 00271] [diethylcyclohexane 0.0012 “"tha_le“e 0.0111
trans-1ethyl-2- 5.0011] |OTHERCI1 0.0005] |1.2.3-tnmethyl4- 0.0011
- ethylbenzene
methylcyclohexane 1-methyl-3-isopropylbenzene | 0.0104 dodecane 00216
trans- | -ethyl-4- 0.00411 1 2,3-trimethylbenzene 0.0190 e —" 0'00 y
methylcyclohexane I-methyl-4-isopropylbenzene | 0.0027 2.6 dimethylundecane 002
cis-1-ethyl4- 0.0012 T et 0l0063 hexylcyclohexane 0.0009
methylcyclohexane -Cumetly nonane : OTHER C13 0.0004
isopropylbenzene 0.0021] [2,6-dimethylnonane 00238} JOTHER C13 0.0005
3 4-dimethyloctane 0.0029 3,5-dimethylnonane 0.0015 OTHERC13 0.0009
- d - indane 00101 tridecane 0.0026
isopropylcyclohexane 0.0062 :
3,5-dimethyloctane 0.0031] |isobutylcyclohexane 0.0070] |2-methylnaphthalene 0.0021
! - OTHER C14 0.0008
2,5-dimethyloctane 0.0006] [butylcyclohexane 0.0077 Tomll 1 '00080
cis-1-ethyl-2- 0.0026] [pentyleyclopentane 0015 Fraction ldentificd| 09773
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propylcvelohexane 0.0244} |1,3-diethylbenzene 0.0045
SD17 2,6-dimethyloctane 0.0225] Jmethy} propylcyciohexane 0.0097
Compound Fraction| |33 5-trimethylheptane 0.0029] [4-cthylnonane 0.0098
butylcyclohexane 0.0068] (3-ethylnonane 0.0061
toluene 0.0007} 13 6-dimethyloctane 0.0065] |5-methyldecnne 0.0031
2,3-duncthylhexane 0.0014] 11,1,2,3- 0.0172]| |4-methyldecane 0.0120
2-methytheptane 0.0041] |tetramethylcyclohexane 2-methyldecane 0.0134
3-methylheptane 0.0010] |3-ethyl-2-methylheptane 0.0060} irans-decalin 0.0122
octane 0.0028 3’;’3»51}, teveloh 0.0040 5-isopropylnonane 0.0136
cis, cis-1,3,5- 0.0016 162;mu:et§ ‘:lyg" =xare o0cT] [Fmethyldecane 0.0139
trimethylcyclohexane e ' 1,3-dimethyl-4-ethylbenzene | 0.0030
ethylcyclohexane 0.0016| ferhlcyclohexane ’ h
yeeye : [ethyl-3-methylbenzene 0.0047| [T 1<imethyl-2- 0.0032
1,1 ,Bjtnmet}lylcyclohexane 0.0016 123 00201 ropylcyclohexane
2,5-dimethylheptane 0.0010 tetramethylcyclohexane I-methylindane 0.0029
1,1,3-tnimethylcyclohexane 0.0029 4-cthyloctane 0.0117] |1.2-dimethyl-4-ethylbenzene 0.0055
ethylbenzene 0.0060] f4.methylnonane 0.0215] |1,3-dimethyl-2-ethylbenzene 0.0056
trgns, trans-1,2,4- 0.0059 2-methylnonane 0.0362| |ethyl propylcyclohexane 0.0033
mmylgcllghe;i“e o 3-methylnonane 0.0087] |methyl butylcyclohexane 0.0108
i llme yricpane 0'0147 1-ethyl-2-methylbenzene 0.0202| |OTHER Ci1 0.0025
m"‘yl cne So0ss| [OTHERC10 0.0014| fundecane 0.0469
Z‘ Xy fhne! 0'00]6 1-methyl-4- 0.0034{ |1-ethyl4-1sopropylbenzene 0.0033
-methyloctane : isopropylcyclohexane 2-methyldecalin 0.0057
2-methyioctane 0.0026 }-methy}]4— ol 0.0148] Tethyl propylcyclohexane 0.0070
3-methy octane 0.0040] |isopropylcyclohexane 12,4, 5tctramethyToenzenc 00018
trans, cis-1,2,4- 0.0059] |1-methyl-3- 0.0091 123 5 tetramethylbon 0.00%8
trimethyleyclohexane 1sopropyleyclohexane Lkl < hybenzene -
o-xylene 0.0120] |1-ethyl-2.4- 0.0075] {2,6-dimethyldecane 0.0027
1.1 2-tnmethylcyclohexane | 0.0026 ‘l“megll/ 1‘3/ clohexane e 2-methyldecalin 0.0020
1,2,3-rimethylcyclohexane | 0.0025 isi;?op}:'l::):clohexane : 3,5-dimethylnonane 0.0067
cis--ethyl-3- 0.0014f 13 4-trimethylbenzene Goz99] [2odumetylnonane D013
methylcyclohexane OT’HER Cl0 0016 OTHER C12 0.0013
diethyleyclohexane 0.0085 o 0'0120 OTHER C12 0.0025
cis, ¢is-1,2,4- 0.0046} | meHye ’ pentylcyclohexane 0.0045
. tsopropylcyclohexane
trimethylcyciohexane 4-ethyldecane 0.0033
decane 0.1029 Y :
OTHER C9 0.0010 3-ethyld 0.0011
STEER CS 00007 methyl propyicyclohexane 0.0092] |2-ehyidecane :
— O- 0207 methyl propylcyclohexane 0.0088] |5-methylundecane 0.0041
- methyl propylcyclohexane 0.0032| [4-methylundecane 0.0019
trans-1-ethyl-2- RELE I o mwyicn 000291 [2-methyhindecane 0.0027
methylcyclohexane lethy cyclohexane :
cis, trans-1,2,3- 00038 {2-thyl-1,3- 0.0018] |3-methylundecane 0.0019
trimethylcyclohexane dimethyicyclohexane dodecane 0.0051
trans- 1 -ethyl-4- 0.0134] |1-methyl-3-isopropylbenzene | 0.0130
methylcyclohexane 1,2,3-trimethylbenzene 0.0095 Total| 1.0000
cis-1-ethyl4- 0.0033} 2 s-dimethylnonane 0.0118 Fraction Identified] 0.9594
methylcyclohexane 2,6-dimethylnonane 0.0288
OTHER Ci0 0.0012
S A limethviocin 00053 methy! propyleyclohexane 0.0031
> ““el y1°°h c o5 [OTHERCII 0.0135
lsopr(.ypy cycolexane - isobutyleyclohexane 0.0094
3,5-dimethyloctane 0.0066] |
- isopentylcyclohexane 0.0085
2,5-dimethyloctane 0.0018
- pentylcyclopentane 00172
cis-1-ethyl-2- 0.0052 3 7 dimethvin 00117
methylcyclohexane /Cimeny nonane .
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cis-1-cthyl-2- 0.0042] |pentylcyclopentane 0.0135
methylcyclohexane 3,7-dimethylnonane 0.0081
propylcyciohexane 0.0189 1.3diethylbenzene 0.0033
2,6-dimethyloctane 0.01781 I3 thylnonane 0.0078
3,3,5-trimethylheptane 0.0023] [iransdecalin 0.0090
4,5-dimethyloctane 0.0057 OTHER C11 00040
3,6-dimethyloctane 0.0051 3-ethylnonane 0.0024
1.1.2.3- 0.0129 5-methyldecane 0.0089
letramethylcyclohexane

1135 00154 4-methyldecanc 0.0113
tetramethylcyclohexane 2-methyldecane 0.0096
1,2-dimethyl-3- 0.0044] [diethylcyclohexane 0.0135
ethylcyclohexane 3-methyldecane 0.0121
1-ethyl-3-methylbenzene 0.0374 lethyl propylcyclohexane 0.0034
:é;ﬁ;mylcyclohexme 0.0285 ethyl .propylcyclohexane 0.0030
amethyInonanc 0.0456 1,2-dimethyl-4-cthylbenzene 0.0056
e lh;/lnonane 30138 1,3-dimethyl-2-ethylbenzene 0.0055
Tethyl-1 - 00153 ethyl propyleyclohexane 0.0032
dimethylcyclohexane cis-decalin 0.0127
3-methylnonane 0.0070} |ethy! propylcyclohexane 0.0026
i-¢thyl-2-methylbenzene 0.0137] [!-ethyl-2- 0.0020
T<thyl-2,4- 0.0136 isopropylcyclohexane
dimethylcyclohexane undecane 0.0517
1-methyl4- 0.0029] |2-methyldecalin 0.0104
isopropylcyclohexane 2,4-dimethyldecane 0.0067
1-methyl-3- 0.0105] fOTHER C12 0.0021
‘f_‘::g’vl‘?c"’he"a"e o=l [1.2.4 3 tctramethylbenzen | 0.0018
isoprop’;lcycloheme ' 12.3,5-tetramethylbenzene | 0.0097
1-ethyl 2 4- 0.00621 |2-methyldecalin 0.0026
dimethylcyclohexane 3,7-dimethyldecane 0.0106
diethylcyclohexane 0.0037] ]4,5-dimethyldecane 0.0014
1,2 ,4-trimethylbenzene 0.0797] |OTHER C12 0.0016
1-methyl-2- 0.0129} {(2-methylbutyl)cyclohexane [ 0.0027
isopropylcyclohexane pentylcyclohexane 0.0065
1-methyl-2- 000941 14 cihyidecane 0.0051
isopropylcyclohexane

decane 0.0646] |3-¢thyldecane 0.0015
sec butylbenzene 0.0044| |>-methylundecane 0.0062
diethylcyclohexane 0.0073| |4-methylundecane 0.0031
methyl propylcyclohexane 0.0065| |¢-methylundecane 0.0046
methyl propyleyclohexane 0.0023| {3-methylundecane 0.0035
OTHER C11 0.0019] [CTHER C12 0.0006
OTHER C11 00018] |naphthalene 0.0006
2,4-dimethylnonane 0.0078| |dodecane 0.0084
1,2,3-trimethylbenzene 0.0204] |2.6-dimethylundecane 0.0018
2,5-dimethylnonane 0.0080

2,6-dimethylnenane 0.0225 Total] 1.0000
5-ethyl-3-methyloclane 0.0114 Fraction Identified| 0.9860
1sobutylcyclohexane 0.0084

butylcyclohexane 0.0061

SDh18

Compound Fraction
methyl ethyl ketone 0.0009
2-methylheptane 0.0007
3,4-dimethylhexane 0.0020
cis-1,3-dimethylcyclohexane 0.0006
trans-1,2- 0.0005
dimethylcyclohexane
octane 0.0012
cis-1,2-dimethylcyclohexane 0.0009
cis, cis-1,3,5- 0.0016
trimethylcyclohexane
ethylcyclohexane 0.0010
1,1,3-trimethylcyclohexane 0.0023
cthylbenzene 0.0057
trans, trans-1,2,4- 0.0059
tnimethylcyclchexane
2,3-dimethylheptane 0.0011
OTHER C9 0.0006
m-xylenc 0.0141
p-xylene 0.0053
2-methyloctane 0.0025
3-methyloctane 0.0026
OTHER C9 0.0007
trans, cis-1,2 4~ 0.0065
tnmethylcyclohexane
o-xylene 0.0135
cis, trans-1,2 4- 0.0026
trimethvlcyclohexane
1,2,3-tnmethylcyclohexane 0.0018
OTHER C9 0.0014
cis-1-ethyl-3- 0.0073
methylcyclohexane
trans-1-ethyl-3- 0.0043
methylcyclohexane
nonane 0.0146
trans-1-ethyl-2- 0.0024
methylcyclohexane
cis, trans-1,2,3- 0.0038
trimethylcyclohexane
trans-1-ethyl-4- 0.0117
methylcyclohexane
cis-1-ethyl4- 0.0026
methyleyclohexane
isopropylbenzene 0.0043
3,4-dimethyloctane 0.0040
OTHER C10 0.0020
isopropylcyclohexane 0.00%0
3,5-dimethyloctane 0.0047
2,5-dimethyloctane 0.0011
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OTHER C9
SD19 2,6-dimethyloctane 0.0035
Compound Fraction| JOTHER C9 0.0016
ethylbenzene 0.0059
methylcyclohexane 0.0058) |[trans, trans-1,2,4- 0.0576
1,1,3-trimethylcyclopentane | 0.0015] |trimethylcyclokexane
2,5-dimethylhexane 0.0015| |trans, trans-1,3,5- 0.0272
2 4-dimethylhexane 0.0028 $“;gl°y°l°heme —
1,2 ,4-@eﬂ1ylcyclopentane 0.0055 oylene 0.0020
1,2,3-trimethyleyclopentane | 0.0032) 1 oo loctane 0.0024
2,3 4-trimethylpentane 0.0011] J-methyloctanc 00114
toluene 0.0090
- 2-methyloctane 0.0155
2,3-dimethylhexane 0008} 1 icyclol3.3.0Joctane 0.0018
3-e!hyl-.2-methylpentane 0.0018 3-cthylheptane 00043
1,1,2-trimethylcyclopentane 0.0037 3-methyloctane 00155
2-methylheptane 0.0553 OTIER Co 00012
4-methylheptane 0.019) 3 3rimethyloyclohexane | 0.0007
3,4-dimethylhexane 0.0041 ;
trans, cis-1,2,4- 0.0313
3-methytheptane 0.0415) 1im ethylcyclohexane
3-ethylhexane 0.0074] 11,2,3-trimethylcyclohexane 0.0120
cis-1,3-dimethylcyclohexane 0.0941] [cis, trans-1,2 4- 0.0139
trans-1,4- - 0.0343) |trimethylcyclohexane
dimethylcyclohexane cis-1-ethyl-3- 0.0157
OTHER OTHER C8 0.0017] [|methylcyclohexane
1,1-dimethylcyclchexane 0.0100] (trans-1-ethyl-3- 0.0069
1-cthyl-3-methylcyclopentane | 0.0044 “_’emylcyd(’hexa"e
cis, cis-1,2,4- 0.0014
1-ethyl-3-methylcyclopentane | 0.0043f | . thylcyclohexane
1-ethyl-2-methylcyclopentane | 0.0083 nonane 0.0078
trans-1,2- 0.0028] cis trans-1,2,3- 0.0030
dunethylcyclohexanc trimethyl cyclohexnne
octane 0.1702} firans-1-ethyl-2- 0.0055
cis-1,4-dimethylcyclohexane 0.0045] |methylcyclohexane
trans-1,3- 0.0403] fisopropylcyclohexane 0.0020
dimethylcyclohexane
1-ethyl-1-methylcyclopentane | 0.0033 Totall 1.0000
OTHER €9 0.0023 Fraction Identified| 0.9888
2,2-dimethylheptane 0.0015
2,2, 5-trimethylhexane 0.0060
2 A-dimethylheptane 0.0110
OTHER C9 0.0008
cis-1,2-dimethylcyclohexane 0.0020
2 6-dimethylheptane 0.0355
propylcyclopentane 0.0039
cis, cis-1,3,5- 0.0338
trimethylcyclohexane
ethylcyclohexane 0.0447
2,5-dimethylheptane 0.0179
OTHER C9% 0.0022
1,1,3-trimethvicyclohexane 0.0294
1,1,4-trimethylcyclohexane 0.0069
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2,7-dimethyloctane 0.0027] |5-methylindane 0.0120
SD21 propylcyclohexane 0.0114] |1,3<dimethyl-5-cthylbenzene | 0.0128
Compound Fraction| |2,6-dimethyloctane 0.0157] |3-ethyl-3-methyloctine 0.0071
2,2,3,3-tetramethylpentane 0.0022] |1-ethyl-2,2,6- 0.0039
heptane 0.0011] 4,5 dimethyloctane 0.0049| Jtmethylcyclohexane
methylcyclohexane 0.0018] [3,6-dimethyloctane 0.0040] }3-methyldecane 0.0166
2-methylheptane 0.0018] [3-ethyl-2-methylheptane 0.0095| [4methyldecane 0.0203
d-methyiheptane 0.0005] |1,2-dimethyl-3- 0.0033| |2-methyldecane 00198
3-methylheptane 0.0011] lethylcyclohexane S-isopropylnonane 0.0053
cis-1,3-dimethylcyclohexane 0.00211 lpropylbenzene 0.0023] |1,4-dimethyl-2-ethylbenzene | 0.0103
¢is-1,3-dimethylcyclohexane 0.o0c08] |1.1.2.3- 0.0029] |3-methyldecane 0.0188
octane 0.0062] |tetramethylcyclohexane 1,1-dimethyl-2- 0.0038
pa— 00007 1-ethyl-3-methylbenzene 0.0036 opylcyclohexane
s-1,3- I
dimethylcyclohexane l-ethyl-ft-methylbenZene 0.0102 OTHZ!ER C11 0.0044
2,6-dimethylheptane 000271 |1.3,5-trimethylbenzene 0.0058) |1,3-dimethyl-2-ethylbenzene | 0.0060
ethylcyclohexane 0.0006| [4-methylnonane 0.0184] |1-methylindane 0.0069
2,5 dinmtlwlhepMne 0.0024 2-melhylnonanc 0.0123 1 ,2-diethyl-1 - 0.0064
1,1,3-trimethylcyclohexane 0.0011] |2,3-dimethyloctan 0.0171] fmethylcyclohexane
STEER G5 50051l [P<thyloctane 0.0055 ethyl propylcyclohexane 0.0056
P S— 500531 [F-methylnonane 00133 thyI promlcyclohexane 0.0197
trans, trans-1,3,5- 0.0039| |1-ethyl-2-methylbenzene 0.0033] |cis-decalin 0.0029
trimethylcyclohexane 1-methyl-3- 00075 |undecane 0.1011
m-xylene 0.0019] [isopropylcyclohexane ethyl propylcyclohexane 0.0041
p-xylene 0.0026 l -methyl-3- 0.0065| |ethyl propylcyclohexane 0.0081
4-methyloctane 0.004g| [isepropylcyclohexane OTHER C12 0.0071
Tmethyloctane 30041 g:ﬂﬁy}c;c hexanc 0.0053f 1774 5tetramethylbenzene | 0.0046
trans, cis-1,2,4- 0.0007 l-ethyl-],2- 0.0033 2,6-duneﬂ1yldecane 0.0098
trimethylcyclohexane dimethylcyclohexane 2-methyldecalin 0.0041
1,2,3-trimethylcyclohexane 0.0037] |1 2 4-trimethylbenzene 0.0266] |6-ethyl-2-methyloctane 0.0089
o-xylene 0.0017 1-methyl-2- 0.0123] |2,7-dimethyldecane ) 0.0016
1,1,2-trimethylcyclohexane 0.0036} [isopropylcyclohexane 1-methyl-3 butylben ‘ene 0.0014
cis-1-ethy)-3- 0.0017 l,tlrf;t-m eveloh 0.0092] Ipentylcycl hexane 0.0030
methylcyclohexane tetramethyicyclohexane hexyloyck ventanc 0.0036
trans-1-ethyl-3- 0.0044] [decane 0.1145 -
4-methylindane 0.0046
methylcyclohexane methy! propylcyclohexane 0.0091 -
cis, cis-1,2,4- 0.0027] [methyl propylcyclohexane 0.0061 ?'I'I-Iflth(. lj gg:)%
trimethylcyclohexane diethylcyclohexane 0.0020| |P-metiyundecane >
nonane 0.0237 - 4-methylundecane 0.0021
OTHER C10 Go0a1] |Cethyleyclohexane 00014} Iamethylond 0.0049
is, trans-1,2,3 o0017] [odimethylnonane ALY 3-m:my1mdwe 00019
c1s, Sl ' 1-methyl-3-isopropylbenzene | 0.0101] fmo_yiundecane .
trimethylcyclohexane
- naphthalene 0.0014
trans-1-ethyl-4- 0.0062] ]1.2,3-trimethylbenzene 0.0125
) - methyl pentylcyclohexane 0.0006
methylcyclohexane 2,5-dimethylnonane 0.0123 Iod
cis-1-ethyl 4- 0.0013] [2,6-dimethylnonane 0.0461] |CoCecane 0.00c8
mcthylcyclohexane methyl propylcyclohexane 0.0030] |2.6-dimethylundecane 0.0021
2,4-dimethyloctane 0.0007
x methyl propylcyclohexane 0.0125 Total| 1.0000
3,4-dimethyloctane 0.0026] F - -
: isobutylcyclohexane 0.0080 Fraction Identified| 0.9799
2,3,5-trumethylheptane 0.0012
- methyl propylcyclohexane 0.0104
isopropylcyclohexane g'gg;’(‘] butylcyclohexane 0.0213
3,5-dimethyloctane : 3,7-dimethylnonane 0.0157
2,5-dimethyloctane 0.0006] I methyl-3-propylbenzenc | 0.0053
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3,3,5-trimethylheptane 0.0027] |5-methyldecane 0.0142
SD22 4,5-dimethyloctane 0.0054] |3-ethylnonane 0.0060
Compound Fraction| 13 6-dimethyloctane 0.0047| |4-methyldecane 0.0081
3-cthyl-2-methylheptane 0.0123] [2-methyldecane 0.0115
2-methylheptane 0.0016] [1,2-dimethyl-3- 0.0061] ]5-isopropylnonane 0.0022
3,4-dimethylhexane 0.0047] |ethylcyclohexane 1,4-dimethyl-2-ethylbenzene | 0.0141
cis-1,3-dimethylcyclohexane | 0.0010 propy-lbenzene 00028} 13 nethyldecane 0.0143
octane 0.0023 l{ﬁmﬂyl-} 0.0048] '3 dimethyl4ethylbenzene | 0.0037
is-1,2-dimethylcycl 0.0014] [EELoomerine
cis-1,2-dimethyleyclohexane T<thyl-3-methylbenzene 0.008a] |OTHER Cl1 0.0043
cis, cis-1,3,5- 0.0010 1-methylindane 0.0037
. 1-ethyl-4-methylbenzene 0.0142
trimethylcyclohexane 1,2-dimethyl-4-ethylbenzene | 0.0065
1-ethyl-4-methylbenzene 0.0039] |- A Y :
ethylcyclohexane 0.0013 :
- 1,3-dimethyl-2-ethylbenzene | 0.0075
1,1,3-trimethylcyclohexane | 0.0029] [4-methylnonane 0.0231
S methyinonane 00122 ethyl propylcyclohexane 0.0046
ethylbenzene 0.0081 Y ethyl propylcyclohexane 0.0141
trans, trans-1.2.4- 0.0045| [1.3.5-trnimethylbenzene 0.0186| | PTOPYIGYCoTeXAn '
tnmethylcyclohexane 3-methylnonane 0.0072 cis-decalin 0.0033
2,3-dimethylheptane 0.0020] [T<thyl-2-methylbenzene 0.0150] |undecane 0.0498
m-xylene 0.0214] [Tometnyla- 0.0052 lcmy14-1mmopyIMMe 0.0042
pxylene 0.0084] lisopropylcyclohexane 2-methyldecalin 0.0071
2-methyloctane 0.0037 -l-methy]-B- 0.0121} |ethy] propylcyclohexane 0.0049
3-methyloctanc 0.0036 llwprgll)vllgyclohexane e 1,2,4,5-tetramethylbenzene 0.0045
-methyl-3- :
trans, cis-1.2.4- o.oo1al |- Y 1,2,4,5-tetramethylbenzene 0.0043
‘ isopropylcyclohexane -
trimethylcyclohexane 1-ethyl 2.4 0.0073 2,6-dimethyldecane 0.0102
wans, cis-1,2,4- 00053 | fimethyleyclohexane ‘ 3,5-dimethyldecane 0.0035
trimethylcyclohexane 1-ethyl-1,2- 0.0048] |2-methyldecalin 0.0020
O'X)'le“f’ 00157} dimethylcyclohexane 3-methylnonane 0.0110
l,,l ,2-Tnmethylcyclohexane 0.0050 1,2 d-trimethylbenzene 0.0340] 177 dimethyldecane 0.0023
0”“{;?3 0-082_9] _l-methle-Z-l t 0.0143] [Tmethyl-3-butylbenzene 0.0019
c1s- | ethyl-3- 0.0 1sopropylcyciohexane -
methylcyclohexane 1,1,3,4- 0.0120 (2-methylbutyl)cyclohexane 0.0045
cis, cis-1,2,4- 0.0041| [tetramethylcyclohexane pentylcyglohexane 0.0059
trimethylcyclchexane decane 0.0692] |4-methylindane 0.0075
OTHER C9 0.0014} ldicthylcyclohexane 0.0051] [|4-cthyldecane 0.0022
OTHER C9 0.0008] Imethyl propyleyclohexane 0.0084] |3-methylundecane 0.0078
nonane 0.0201} [methyl propylcyclohexane 0.0076| |4-methylundecane 0.0036
trans-1-ethyl-2- 0.00341 Imethyl propylcyclohexane 0.0026] [2-methylundecane 0.0065
methylcyclohexane 2,4-dimethylnonane 0.0054] |3-methylundecane 0.0046
i -1,2,3- .0033 - -
cis, trans-1,2, 00033 1 S ety Toenzenc 0.0249] |OTHER CI12 0.0011
trimethylcyclohexane
trans. 1-cthyl4- 00106l [2.5-dimethylnonane 0.0121] |[OTHER C12 0.0009
methylcvclohexane 2,6-dimethylnonane 0.0284| |naphthalene 0.0027
cis-1-ethyl-4- 0.0023} |methy! propylcyclohexane 0.0037| |OTHER Ci2 0.0010
xznegylcyclolllexanc methy] propylcyclohexane 0.0115] {methyl pentylcyclohexane 0.0015
A unel.Chyooctane 0'3309 isobutylcyclohexane 0.0103] |OTHER CI12 0.0010
o : RCI 0.0011 butylcyclohexane 0.0083| [dodecane 0.0123
}-4+1unelﬂ1y11°ch‘ane 00037 entyicyciopeniane 0.0150] |2.6-dimethylundecane 0.0023
150propy ;Wl ohexane 8‘0127 3,7-dimethylnonane 00119
3,5-dfme yloctane 0042 1,3-dicthylbenzene 0.0046 Total] 10000
2,3-dimethyloctane 00010 e ethyTindane 0.0105 Fraction Identified| 0.9866
2!”‘}”‘“““““‘3 0'00_3,8 [ 3-dimethyl-5-cthylbenzene | 00123
propylcyclohexane 0.0179) I3 ihyi-3-methyloctane 0.0058
2,6-dimethyloctane 0.0179
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SD23 tetramethylcyclohexane S-isopropylnonane 0.0108
Compound Fraction{ |!,2-dimethyl-3- 0.0062} |3-methyldecane 0.0130
ethyleyclohexane trans-decalin 0.0120
2,3 4-rimethylpentane 00024| |l-ethyl-3-methylbenzene 000391 I, 1-dimethyi-2- 0.0029
3,4-dimcthylhexane I 2,3- 0.0202} fpropylcyclohexane
tetramethyleyclohexane OTIIER C11 0.0025
octane 0.0017 OTHER C10 0.0040 ‘ :
P . ethyl propylcyclohexane 0.0033
cis, ¢1s-1,3,5- 0.0018 aothvioctane 00087
trimethylcyclohexane Y : ethyl propylcyclohexane 0.0058
1,1,3-trimethylcyclohexane 0.0021| |4-methylnonane 0.0214} Tethyl propylcyclohexeane 0.0028
ethylbenzene 0.0072| |2-methylnonane 0.0382} Fethyl propylcyclohexane 0.0089
trans, trans-1,2 4- 0.0067| |3-methylnonane 0.0091] [cis-decalin 0.0034
trimethylcyclohexane 1-ethyl-2-methylbenzene 0.0202 ethyl propylcyclohexane 0.0016
2,3-dimethylheptane 0.0022] |OTHER C10 0.0015}) Tindecane 0.0446
m-xylene 0.0197] {1-methyl-4- 0.0033) | T ethyl4-isopropylbenzene 0.0028
p-xylene 0.0075| {isopropylcyclohexane >-methyldecalin 50052
2-methyloctane 0.0036| |1-methyl-3- 00143) e .

- 00032 isopropylcyclohexane OTHER C12 0.0038
3-methyloctane 0034 11 methyl-3- 0.0093| [12,4,5-tetramethylbenzene | 0.0027
trans, cis- 1,24 0.0071} Yisopropylcyclohexane 1,23 5-tetramethylbenzenc | 0.0070
t
[Unely fyconenae gl [Letwi-24- 0.0079] 2 6-dimethyldecane 0.0024
o-xylene 0.012 dimethylcyclohexane 3 methvidecal; 50018
1,1,2-trimethylcyclohexane 0.0035] [OTHER C10 0.0051 o ; ylcecaln i
1,2,3-trimethylcyclohexane 0.0022] |1,2 4-trimethylbenzene 0.0280 3.7 - cthyldecane 0.0073
Cio-1-etlyl-3- 0.0015| [T-methylz- 00162 4,5dimethyldecane 0.0013
methylcyclohexane isopropylcyclohexane (2-methylbutyl cyclohexane 0.0023
cis-1-ethyl-4- 0.0100} |1-methyl-2- 0.0068] [pentylcyclohexane 0.0046
methylcyclohexane isopropylcyclohexane OTHER C12 0.0041
cis, cis-1,2,4- 0.0055] [diethylcyclohexane 0.0052| [S-methylundecane 0.0050
trimethytcyclohexanc decane 0.1008] 14-methylundecane 0.0027
nonane 0.6256 .

methyl propyleyclohexane 0.0059] |2-methylundecane 0.0036
trans-1-cthyl-2- 0.0022 methyl propyleyclohexane 0.0090} I3-methylund 0.0032
methylcyclohexane : -methylundecane -
Cis, rans-1.2,3- 0.0044| |methyl propylcyclohexane 0.0082] [naphthalene 0.0014
trimethylcyclohexane methyl propylcyclohexane 0.0033] [dodecane 0.0105
trans-1-cthyl-4- 0.0156| |diethylcyclohexane 0.0030] [2,6-dimethylundecane 0.0018
methylcyclohexane diethylcyclohexane 0.0016
2,4-dimethyloctane 0.0037) 13 4-dimethylnonanc 00128 Totall 1.0000
OTHE 10 A0 -
THER 00012} I3 5-dimethylnonane 0.0074 Fraction Identified] 0.9710
?,4-dxmcthyloctane 0.0060} 13 ,5-dimethylnonane 0.0119
isopropyleyclohexane 001291 I3 ,6-dimethylnonane 0.0274
3 ,S-dfmethyloclanc 0.0069} Imethyl propylcyclohexane 0.0029
2_’5 ~dimethyloctane 0.0018) 13 ,7-dimethylnonane 0.0128
cis-1-cthyl-2- 0.0055|  Iisobutylcyclohexane 0.0088
methylcyclohexane
butylcyclohexane 0.0078
propylcyclohexane 0.0262
2,6-dimethyloctanc 0.0240| |pentyicyclopentane 0.0186
33 5-trimethylheptanc 50031 3,7-d@ethylnonane 0.0091
OTHER C10 00068 4,5-dimethylnonane 0.0036
3 6-dimethyloctanc 0.0066 methyl propylcyclohexane 0.0083
1123 00182 4-ethylnonane 0.0082
tetramethylcyclohexane S-methyldecane 0.0053
3-ethyl-2-methytheptane 0.0057| |4-methyldecane 0.0171
1,1,3,5- 0.0040]| |2-methyldecane 0.0091
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3,6-dimethyloctane 0.00441 |1-methyl4-propylbenzene 0.0094
SD24 l-ethyl-2,4- 0.0121] |butylbenzene 0.0113
Compound Fraction | |dimethylcyclohexane S-ethyl-2-methyloctane 0.0041
3-ethyl-2-methylheptane 0.0140 5-methyldecane 0.0148
methyl ethyl ketone 0.0010| |Propylbenzene 0.0021 4-methyldecane 0.0074
4-methylheptane 0.0010{ |3.3:4-tnmethylheptane 0.0041} |trans-decalin 0.0098
3—methylheptane 0.0030 1 —eLhyl-3-methylbcnzcne 0.0394 2-me:hy1decane 0.0015
octane 0.0011] [l-<thyl-4-methylbenzene 0.0284 5-isopropylnonane 0.0108
cis-1 2-dimethylcyclohexane | 0.0007] {1.3.5-trimethylbenzene 0.0026] 3 methyldecanc 00116
cis, cis-1,3,5- 0.0013] }2;3-dimethyloctane 0.0381F 174 dimethyl-2-cthylbenzene | 0.0026
trimethylcyclohexane 4-methylnonane 0.0157 ethyl propylcyclohexane 0.0027
ethy lcyc_lohexane 0.0006) 12-methylnonane 0.0122} [yl propylcyclohexane 0.0021
1,1,3-timethylcyclohexane 0.0016 l?ethy]-l .3 0.0068 1,3-dimethyl-2<thylbenzene 0.0044
ethylbenzene 0.0087} |dimethylcyclohexane I,3-dimethyl-2cthylbenzene | 0.0048
trans, trans-1,2 4- 0.0047] |1-ethyl-2-methylbenzene 0.0138
trimethylcyclohexane I<thyloctane 00143 [cthyl propylcyclohexane 0.0026
trans, trans-1,3,5- 0.0015| [3-methylnonane 00028 methyl butylcyclohexane 0.0086
tnimethylcyclohexane [methyl3- 0.0106 methyl butylcyclohexane 0.0031
m-xylene 0.0288 isopropylcyclohexane ethyl propyicyclohexane 0.0016
p-xylene 0.0109] [1-methyl4- 0.0076] |undecane 0.0405
4-methyloctane 0.0025] [isopropylcyclohexane 1,2-dimethyl-3-ethylbenzene | 0.0029
2-methyloctane 0.0025| |1-methyl-3- 0.0061] ¥ ethyl4-isopropylbenzene | 0.0050
3-methyloctane 0.0005 112{);?;1 Eyycl'gl_‘e"m ol [cisdecalin 0.0038
1,2,3-trimethylcyclohexane 0.0052) {ainvievclohexane 3-phenylpentane 0.0028
o-xylene 0.0244] ] 2 4-trimethylbenzene 0.0763] |1.2.4,5-tetramethylbenzene 0.0030
cis, trans-1,2 4- 0.0051} [1-methyl-2- 0.0125] |1.2.3,5-tetramethylbenzene 0.0070
trimethylcyclohexane isopropylcyclohexane 2,6-dimethyldecane 0.0024
trans-1-cthyl-3- 0.00TL1 1-methyl-2- 0.0051) |Z-methyldecalin 0.0016
rr_)clhylcyclohc.hanc isopropyleyclohexane 6-ethyl-2-methyinonane 0.0079
cis-E-cthyl-3- 0.0064] 12 _cthyl-1,3- 0.0043 :
methylcyclohexane dimethylcyclohexane 1-ethyl-3-isopropylbenzene 0.0012
cis, cis-1,2,4- 0.0037] [decane 0.0720] [|5-methylindane 0.0023
gg?g l(cj);clohexane o003 methy! propylcyclohexane 0.0043| |L-ethyl-2-propylbenzene 0.0044
. methyl propylcyclohexane 0.0078| |pentylcyclohexane 0.0049
fonane 9.0162 methy! propyleyclohexane 0.0073] |1-ethyl-4-propylbenzene 0.0012
lf2,3-mmethylcyclohexane 0.0021 methy] propyleyclohexane 50023] [6-methylundecane 0.0051
€18, trans-1,2,3- 0.0033 1.2.34- 0.0021]1 [|4-methylundecane 0.0025
trimethylcyclohexane b
tetramethylcyclohexane 2-methylundecane 0.0037
trans-1-ethyl-4- 00108} rethyl-3-isopropylbenzene | 0.0017| [5metiviond 0.0034
methylcyclohexane ] ylundecane :
cis-1-ethyl4- 0.0023] |diethylcyclohexane 0.0055] |naphthalene 0.0016
methylcyclohexane dicthylcyclohexane 0.0040}] |methy] pentylcyclohexane 0.0007
isopropylbenzene 0.0031} [1,2,3-trimethylbenzene 0.0166] {1,3-dimethyl-5- 0.0013
2,3,5-trimethylheptane 0.0039] |2.5-dimethylnonane 0.0094] [isopropylbenzene
isopropylcyclohexane 0.0096) {2 6-dimethylnonane 0.0205] |dodecane 0.0111
2,5-dimethyloctane 0.0046} [2.4,6-trimethyloctane 0.0024] |l.1,5-trimethylindane 0.0010
3,5-dimethyloctane 0.0011] [indane 6.0132] [2.6-dimethylundecane 0.0020
trans-bicyclo[4.3.0]nonane 0.0039] Imethy! propylcyclohexane 0.0065| [hexylcyclohexane 0.0006
propylcyclohexane 0.0174] [sec butylcyclopentane 0.0063
2,6-dimethyloctane 0.0156f [butylcyclohexane 0.0145 Total| 1.0000
3,3-dimethyloctane 0.0022[ |pentyleyclopentane 0.0071 Fraction Identified| 0.9986
3,3.5-trimethylheptane 0.0048] |1-methyl-3-propylbenzene 0.0043
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2,6-dimethyloctane 0.0209] |5-cthyl-2-methyloctane 0.0049
SD25 3,3~dimethyloctane 0.0029] |5-methyldecane 0.0154
Compound Fraction| [3,3,5-trimethylheptane 0.0064] [4-methyldecane 0.0077
3,6-dimethyloctane 0.0059] {trans-decalin 0.008%
toluene 0.0027| |3-ethyl-2-methylheptane 0.0159] {2-methyldecane 0.0018
4-methylheptane 0.0006] [propylbenzene 0.0097{ |5-isopropylnonane 0.0127
3-methylheptane 0.0016] [3,3,4-trimethylheptane 0.0033{ {3-methyldecane 0.0111
octane 0.0009] |1-ethyl-1,3- 0.0056] {1,2-dimethyl-4-ethylbenzene | 0.0031
cis-1 2-dimethyicyclohexane | 0.0006| |dimethylcyclohexane 1,3-dimethyl-2-ethylbenzene | 0.0024
cis, cis-1.3,5- 0.0019] |1-ethyl-3-methylbenzene 0.0187 I-methylindane 0.0034
trimethylcyclohexane 1 -ethyl-_4-methylbenzene 0.0237 ethy] propylcyciohexane 0.0061
cthylcyclohexane 0.0006} 11,3,5-trimethylbenzene 0.0043| 73 Gimethyl-2-ethylbenzene | 0.0026
1,1,3-trimethylcyclohexane 0.002t] [5-methylnonane 0.0322{ IGTHER C11 0.0104
ethylbenzene 0.0078] |4-methylnonane 0.0356 1,2,3-trimethyl4- 0.0022
trans, trans-1,2 4- 0.0068} |2-methylnonane 0.0088] lethylbenzene
trimethylcyclohexane 1-cthyl-2-methylbenzene 0.0232| [2-phenylpentane 0.0019
trans, trans-1,3,5- 0-002H I3 rethylnonane 0.0035| [undecane 0.0578
trimethylcyclohexane -
m-xylenc 0.0208 'lmethyl-4- 0.0134] |1-ethyl4-isopropylbenzene 0.0080
p-xylene 00077 IISOPK:}IEY;C;'CIO}‘C““C G55 diethylcyclohexane 0.0041
amethylocianc 00027 is-;?;op);’l—cyjc ohexane : ethyl propylcyclohexane 0.0029
I-methyloctane 0.0029| [T-methyl-3- 00079l LL ,2.,4,5-tetramethylbenzene 0.0029
[.2.3-rimethyleyclohexane | 0.0009] |isopropyleyclohexane 1,23, 5-tetramethylbenzene | 0.0067
trans, cis-1.2 4- 00077 1,2-dimethyl-3- 0.0047] |2.6-dimethyldecane 0.0026
trimethylcyclohexane ethylcyclohexane 2-methyldecalin 0.0015
o-xylene 00143 |12,4-trimethylbenzene 0.0402} 4 5-dimethyldecane 0.0088
cis, trans-1,2,4- 0.0034] |!-methyl-2- 0.0166 [i cthyl-3-isopropylbenzene | 0.0012
trimethylcyclohexane isopropylcyclohexarie 5-methylindane 0.0025
cis, trans-1,2,4- o002t [1-methyl-2- 0.0118
trimethyloyvelohexane isopropyleyclohexane penlylcy(%lohexane 0.0047
twrans-1-ethyl-3- 0.0015] [decane 0.0832|  [4-methylindane 0.0057
methylcyclohexane methyl propylcyclohexane 0.0054| |1-ethyl-4-propylbenzene 0.0012
cis-1-ethyl-3- 0.0090| [methyl propylcyclohexane 0.0084] |6-methylundecane 0.0053
methyleyclohexane methyl propylcyclohexane 0.0078| |5-methylundecane 0.0027
OTHER €9 0.0051 methyl propylcyclohexane 0.0029] |2-methylundecane 0.0049
OTHER €9 0.0018 12,34- 0.0026] |3-methylundecane 0.0037
nonafie 0.0193] hetramethylcyclohexane naphthalene 0.0016
OTHER €10 0.0028] |diethylcyclohexane 0.0020] Imethy! pentylcyclohexane 0.0010
cis, trans-1,2,3- 0.0048{ |1-methyl-3-isopropylbenzene | 0.0105| [5 6-dimethylindane 0.0016
trimethylcyclohexane 12,3-trimethylbenzene 0.0113] [dodecane 00123
trans-1-cthyl 4- 0.0146 2,5-dimethyinonane 0.0109} {2.5-dimethylund 0.0007
methylcyclohexane : , ylundecane :
cis--ethyl4- 0.003a] |26-dimethyinonane 0.0227] [OTHER C13 0.0025
methylcyclohexane 2,4,6-trimethyloctane 0.0028
OTHER C10 0.0009] tindane 0.0117 Total] 1.0000
isopropylbenzene 0.0022] [methyt propylcyclohexane 0.0085 Fraction Identified! 0.9938
2,4-dimethyloctane 0.0053] {isobutylcyclohexane 0.0070
2,3,5-trimethylhcptane 0.0133] |butyleyclohexane 0.0169
isopropylcyclohexane 0.0062{ {1-methyl-3-propylbenzene 0.0078
3,5-dimethyloctane 0.0015] 1!.3-diethylbenzene 0.0034
2 5-dimethyloctane 0.0054] |diethyicyclohexane 0.0082
propylcyclohexane 0.0243} |1-methyl-4-propylbenzene 0.0086
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3,3-dimethyloctane 0.0018] |1i,3-dimethyl-4-ethylbenzene 0.0022
SD26 3,6-dimethyloctane 0.0041] |ethy] propylcyclohexane 0.0022
Compound Fraction 3-ethyl-2-methylheptane 0.0043] ]ethyl propylcyclohexane 0.0016
1,1,2,3- 0.0116] ]1,3-dimethyl-2-ethylbenzene 0.0039
acetone 0.0024} |tetramethylcyclohexane ethyl propylcyciohexane 0.0035
2-propanol 0.0014] |propylbenzene 0.0193 ethyl propylcyclohexane 0.0018
OTHER C7 0.0007] |4-ethyloctane 0.0034) ISis-decalin 0.0073
toluene 0.0007] ]1-ethyl-3-methylbenzene 0.0524] IoTHER C11 0.0026
OTHER C8 0.0008 l-ethyl-_li-methy]benzenc 0.0346) ISTHER C11 00016
1,1,2-trimethylcyclopentane | 0.0019] |1.3,5-trimethylbenzene 0.0491} I3 decanc 0.0435
2-methylheptane 0.0005] |2-methylnonane 00271} [\ Zethyl4-isopropylbenzene 0.0024
cis-1,3-dimethylcyclohexane | 0.0006] |3-ethyloctane 0.0066] I methyldecalin 0.0043
octane 0.0029] |3-methylnonane 0.0341] [4 ¢-dimethyldecane 0.0061
cis, cis-1,3,5- 0.0008] {1-methyl-2-ethylbenzene 0.0018] 2 methylbutyl)benzene 0.0026
lnmcthylcyclohexane 1,1 2,3- 0.0099 1 ,2,3,5-tetramcthy]benzene 0.0067
ethylcyclohexane 0.0011] ]tetramethylcyclohexane S ot ldecalin 00003
11 3-trimethylcyclohexane | 00007 |1-methyl-3- 0.0057 - '
TR C9 TG isopropylcyclohexane 2,6-dimethyldecane 0.0019
OTIER C9 0. 0009 1-methyl-3- 0.0058] |3,7-dimethyldecane 0.0073
. 1sopropylcyclohexane OTHER C12 0.0013
cthylbenzene 00103} f1134- 0.0030] [GTHER C12 0.0009
2,6-dimethylheptane 0.0043] |tetramethylcyclohexane
- OTHER C12 0.0010
trans, trans-1,2,4- 0.0011f |1.2,4-trimethylbenzene 0.0979 S vTerioh 0.0049
trimethylcyclohexane diethylcyclohexane 00114 E)'mc RyC luzty Jeyclohexane —
m-Xylene 0.0215 diethylcyclohexane 0.0079 TR 0'00”
p-xylene 0.0076 decane 0.0732 6{ z'h fca;le 0‘0030
OTHER C9 0.0021 sec-butylbenzene 0.0036 S-memylumnujecane 0'0023
OTHER €9 0.0017 diethylcyclohexanc 0.0071 4-mclhyl dcc‘anc 0'0033
cis-1-cthyl-2- 0.0047| T\ cthyl-3-isopropylbenzene | 0.0087| Jome o tncecane .
methylcyclohexane S A dimetivInonama 00078 1,2,3 4-tetramethylbenzene 0.0041
o-xylene 0.0132| = Y ‘ 2-methylundecanc 0.0007
- methy! propylcyclohexane 0.0061
1,1,2-trimethylcyclohexane 0.0030 - 3-methylundecane 0.0037
1,2,3-trimethylbenzene 0.0215
OTHER C9 0.0006 - naphthalene 0.0008
P
T ethvi3- 0.0064 diethylcyclohexane 0.0077
cis-1-ethy . - methyl pentylcyclohexane 0.0012
methyleyclohexane 2,6-dimethylnonane 0.0182
LLD, dodecane 0.0147
cis, cis-1,2,4- 0.0035]| [butylcyclohexane 0.0018 S adimethvlnd 00006
trimethylcyclohexane 1-methyl-2-isopropylbenzene | 0.0131 2,5-dfmcmylundecane 0'00 T3
nonane 0.0116 3,6-dimethylnonane 0.0049 ~-CimetyTundecane -
trans-1-cthyl-2- 0.0012] |4,5-dimethylnonane 0.0054 o TT000
methylcyclohexane 3, 7-dimethylnonane 0.0128 : e
trans-1-ethyl-2- 0.0029 Fraction Identified| 0.9725
methylcyclohexane methy] propylcyclohexane 0.0064
1-ethyl-l-methylcyclohexane | 0.0101] [! ,3-diethylbenzene 0.0044
OTHER C10 0.0022| [4-¢thylnonane 0.0098
isopropylbenzene 0.0035] |1.3-dimethyl-5-ethylbenzene | 0.0121
2,4-dimethyloctane 0.0039] |3-methyldecane 0.0032
2,5-dimethyloctane 0.0069] |4-methyldecane 0.0128
isopropylcyclohexane 00047 |2-methyldecane 0.0072
OTHER C10 0.0011 trans-decalin 0.0095
OTHER C10 0.0040] |OTHER C11 0.0013
2,6-dimethyloctane 0.0169] |3-methyldecane 0.0097
propylcyclohexane 0.0159] |!.4-dimethyl-2-ethylbenzene | 0.0105
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propylbenzene 0.0055} {2,3-dimethylnonane 0.0133
SD27 OTHER C10 0.0040] |1,4-dimethyl-2-ethylbenzene 0.0140
Compound Fraction| |2,3-dimethyloctane 0.0063] |1,3-dimethyl-4-ethylbenzene | 0.0036
1-ethyl-3-methylbenzene 0.0040] |OTHER C11 0.0026
2-methylheptine 0.0007] [1-cthyl-4-methylbenzene 0.0187] |1.3-dimethyl-2-cthylbenzene | (.0030
4-methylheptane 0.0017] |3-ethyl-4-methylheptane 0.0053| |diethylcyclohexane 0.0053
3-ethylhexane 0.0003] |5-methylnonane 0.0083] [ethyl propylcyclohexane 0.0027
octane 0.0011§ |1,3,5-trimethylbenzene 0.0207] [ethyl propylcyclohexane 0.0104
ethyleyclohexane 0.0012] 14-methylnonane 0.0422{ |cis-decalin 0.0024
1,1,3-trimethylcyclohexane 0.0012] [3-ethyloctane 0.0097} [1-ethyl-2- 0.0017
ethylbenzene 0.0019] [3imethylnonane 001921 [isopropylcyclohexane
trans, trans-1,3,5- 0.0061| [Gans<decalmn 0.0054] |undecane 0.0341
trimethylcyclohexane diethylcyclohexane 00155 2-methyldecalin 0.0081
OTHER C9 0.0016 4,6-dimethyldecane 0.0041
1-methyl-3- 0.0107
mexylene 0.0049] | onropyteyclohexane (2-methyibutyljbenzene 0.0030
p-xylene 0.0019] [7 2-dimethyl-3- 0.0096| [1.2.3,5-tetramethylbenzene | 0.0073
4-methyloctane 0.0024] |ethylcyclohexane 2,6-dimethyldecane 0.0023
3-methyloctane 0.0027] |1 &Zl-tliimf;ﬂ:]yl-} 0.0055] 13-methyldecalin 0.0022
: ethylcyclohexane -
1,2,3-trimethylcyclohexane 0.0076 ]’2’Y4‘Z1_methylbenzm 5o775] |37 dimethyldecane 0.0088
o-xylene 0.0068 1-methyl-3-butylbenzene 0.0015
is, trans-1,2,4- o067| |Lmethyl2- 00183 [ methyloutyleyclon 0.0024
fxl-isr,n:ilr:/slc]y:czlfhexane 0.00 isopropylcyclohexane (2-methylbutyljcyclohexane :
; cis-decalin 0.0071] [pentylcyclohexane 0.0042
1,1,2-tnmethylcyclohexane 0.0021
i Iethyl3- 55109 methyl butylcyclopentane 0.0070] [4-ethyldecane 0.0050
methylcyclohexane decane ‘ 0.0923| |OTHER C12 0.0012
trans-1-ethyl-3- 0.0061{ |methyl propylcyclohexane 0.0060] [tetralin 0.0053
methyleyclohexane methyl propylcyclohexane 0.0093] |4-methylundecane 0.0025
cif.s, cis-1,2,4- 0.0013] [diethylcyclohexane 0.0086] |2-methylundecane 0.0044
tongcéhg 183 clohexane YR methyl propylcyclohexane 0.0036| [3-methylundecane 0.0034
i OTHER Cl1 0.0030] |naphthalene 0.0014
:Z;T—T-ethyl-l- ggzif methyl propylcyclohexane 0.0024 itbmt);ml-},}l exane 0.0009
methylcyclohexane 1,2,3-trimethylbenzene 0.0136 S?Eh:e‘gc I‘? ;a’;a“ YTOE
- , ylindane .
cis, trans-1,2,3- 0.0052| |2,4-dimethylnonane 0.0076} 1 ecans G108
tnmethylcyclohexane 2,5-dimethylnonane 0.0071 .
trans-1-ethyl-4- 0.0168] |OTHER Cil 0.0056 OTHER c13 0.0007
methylcyclohexane 2,6-dimethylnonane 00281 [o-dimethylundecane 0.002
cxs—l-elhyl-4- 0.0039 methyl propylcyclohexane 00035 S-methyldodecane 0.0006
methylcyclohexane -
isopropylbenzene 0.0011 isobutylcyclohexane 0.0137 Tor il T 0000
24,6-tnmethylheptane 0.0059] fpenicyclopentane 0a0 Fraction Identificd] 05718
3,5-dimethyloctane 0.0151] |OTHERClI 0.0087
7,5-dimethyloctane 0.0069| [butyleyclohexane 0.0166
3.5-dimethyloctane 000171 |3,7-dimethylnonane 0.0122
2,7-dimethyloctane 00055] |methyl propyleycichexane 0.0034
propylcyclohexane 0.0272] |3-methylindane 0.0089
2.6-dimethyloctane v.0267] [i:3-dimethyl-5ethylbenzene 0.0079
2.2.3,3-tetramethylhexane 0.0031| |5-ethyl-2-methyloctane 0.0060
3.6-dimethyloctanc 0.0067| |4-methyldecane 0.0096
diethylcyclohexane 00177| |>-methyldecane 0.0106
S-isopropyinonane 0.0020
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2,5-dimethylheptane 0.0049] [OTHER Ci0 0.0035
SD28 1,1,3-tnmethylcyclohexane | 0.0109 1-ethyl-2-methylbenzene 0.0091
Compound fraction 1,1, 4-tnmethylcyclohexane | 0.0028, 3-methylnonane 0.0010
OTHER C9 0.0014 1-methyl-3- 0.0053
acctonc 0.0029 ethylbenzene 0.0141 1sopropyleyclohexane
2-propanol 0.0014 trans, trans-1,2 4- 0.0199 !—mclhyl-]— 0.0033
tert-butyl alcohol 0.0028] |wrimethylcyclohexane fisopropyleyclohexane
methy] ethy] ketone 00116  [trans, trans-1,35- 0.0049|  [3-methylstyrene 0.0195
methyl propy! ketone 0.1454 trimethylcyclohexane 1,2,4-trimethylbenzene 0.0047
rans-1.3- 0.0007 OTHER C9 0.0036 4-methylstyrene 0.0189
dimethylcyclopentane m-xylene 0.0343 bicyclo[3.3.1]nonane 0.0063
heptane 0.0058 p-xylene 0.0106 _l-methyl-Z- 0.0043
methyl isobutyl ketone 0.0067 4-methyloctane 0.0047 isopropylcyclohexane
methyloyclohexane 00157 methyl amy ketone 0.0055 decane 0.0384
1.1 3-trimethylcyclopentane | 0.0017|  [2-methyloctane 0.0014]  sec butylbenzene 0.0023
2.5-dimethylhexane 00010 bicyclo[3.3.0]octane 0.0014 methyl propylcyclohexane | 0.003]
7 4-dimethylhexane 0.0024 3-methyloctane 0.0023 jmethyl propylcyclohexane 0.0031
12 A-trimethylcyclopentane | 0.0036]  |trans, cis-1,2,4- 0.0104]  |OTHER C11 0.0010
1.2,3-trimethyleyclopentane | 0.0036 trimethylcyclohexane ]-methyl-3-1$0propylbenzene 0.0045
forene 00536 o-xylene 0.0185 1,2,3-tnmethylbenzene 0.0036
2. 3-dimethylhexane 00024 ci;, trans-1,2,4- 0.0054 2,5-dimethylnonane 0.0037
e 2 matvInentane 50007 trimethylcyclohexane 2,4,6-trimethyloctane 0.0095
b Ypen Cis-1-ethyl-3- 00065  [danc 0.0053
1,1,2-timethylcyclopentane | 0.0014 methyleyclohexane Tl Tovelon 5.0035
2-methylheptane 0.0215 trans-1-cthyl-3- 0.0028 pitbainkieahe di :
¥ OTHER C11 0.0028
4-methylheptane 0.0058 methylcyclohexane
3 4-dimethylhexane 0.0018|  [nonane O0040]  |outyleyclohexane 0.0067
3-methylheptane 00140 [cis, trans-1,2,3- oooz1| [pdimethylnonane 0.0034
3-ethylhexane 0.0030 trimethylcyclohexane methyl propylcyclohexane | 0.0026
3,3-dimethylhexane 0.0009 trans-}-cthyl-2- 0.0057 butylbenzene 0.0022
cis-1,3-dimethylcyclohexane | 0.0308 methylcyclohexane >-cthyl-2-methyloctane 0.0017
trans-1 4- 00118 cis-1-ethyl-4- 0.0012 5-methyldecane 0.0038
dimethylcyclohexane methvlqyclohexane 4-methyldecane 0.0039
1,1-dimethylcyclohexane 0.0035 2,3,5-tnmethylheptane 0.0022 trans-decalin 0.0038
Gis- Lethyl-3- 00030 OTHER C10 0.0009 1,4-dimethyl-2-ethylbenzene | 0.0056
lmethv]cyc]opentane blcycl0[330]octane 0.0028 3-met_hyldeca.ne 0.0044
trans-1-ethyl-3- 0.0019 2,5-dimethyloctane 0.0022 ethyl propylcyclohexane 0.0012
methylcyclopentane 3,5-dimethyloctane 0.0019 ethyl propylcyclohexane 0.0038
cis-1-ethyl-2- 0.0039 propylcyclohexane 0.0081 undecane 0.0199
methylcyclopentane 2, 6-dimethyloctane 0.0075 1-ethyl-4-isopropylbenzene | 0.0022
trans-1,2- 0.0012 3,3, 5-trimethylheptane 0.0034 diethylcyclohexane 0.0018
dimethylcyclohexane OTHER C10 0.0022]  [3.5-dimethyldecane 0.0027
octane 0.0608) K> dimethyl-3- 0.0060|  [4,5-dimethyldecane 0.0031
:::l-l]s,j:-iimethy]cyclohexane gg(])ig ethylcyclohexane pentylcyclohexane 0.0024
dimeth;lcyclohexane :’5’2'3-&‘ lcvcloh 0.0024 OTHER C12 0.0013
OTIER C9 G (‘)’T;‘;'; CYICOYC Thexane cooral  [P3-dimethyidecane 0.0021
OTHER C9 0.0008 OTHER C10 5501 4-methylundecane 0.0009
2,2-dimethylheptane 0.0023 Icthyl-3-methylberzene ] 0.0044|  f-methylundecane 0.0015
2,4-dimethylheptane 00034 I\ Gthyld-methylbenzene | 0.0098]  poomcthylundecane 0.0017
2,6-dimethylheptane 00113] S onethylnonane 00043 [dodecane 0.0058
propy]cyclopentane 0.0015 4-methylnonane 0.0053 2,6-duncmylundecane 0.0012
cis, cis-1.3,5- 00099 12 3dimethyloctane 0.0081
trimethylcyclohexane 2-methylnonane 0.0059 : Total| 1.0000
ethylcyclohexane 0.0165 Fraction Identified| 0.9807
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[2,7-dimethyloctane 0.0051] {3,7-dimethylnonane 0.0080
SD29 [propylcyclohexane 0.0211] ]4-ethylnonane 0.0069
Compound Fraction| [|2,6-dimethyloctanc 0.0200] {!-cthyl-2,2,6- 0.0057
3.3,5-trimethylheptane 0.0096| |trimethylcyclohexane
methyl ethyl ketone 0.0020 3 6-dimethyloctane 0.0063 3-cthylnonanc 0.0033
|methyl isobuty! ketone 0.0016] [i 2-dimethyl-3- 0.016a] |>-methyldecane 0.0123
[methylcyclohexane 0.0006| |ethylcyciohexane 2-methyldecane 0.0132
4-methylheptane 0.0007| [propylbenzene 0.0035}] |5-1sopropylnonane 0.0041
3 A-dimethylhexane 0.0009] [3:34-trimethylheptane 0.0048] lethyl propylcyclohexane 0.0112
3-methylheptane 00011] J1-ethy!-3-methylbenzene 0.0064] §3-methyldecane 0.0138
cis-1,3-dimethylcyclohexane 00012} [1-cthyl4-methylbenzene 0.0207] [ethyl propylcyclohexane 0.003})
octane 0.0026] [1,3.5-tnmethylbenzene 0.0121] |ethy! propylcyclohexane 0.0035
cis-1,2-dimethylcyclohexane 0.6013] |5>-methylnonane 0.0237] |ethyl propylcyclohexane 0.0024
cis, cis-1,3,5- 0.0011] [A-methylnonane 0.0208] |diethylcyclohexane 0.0044
trimethyleyelohexane 2-methylnonane 0.0173] |methyl] butylcyclohexane 0.0027
ethylcyclchexane 0.0013] [l-ethyl-1,3- 0.0094] |cis-decalinis 0.0123
1,1,3-trimethylcyclohexane 0.0025| |dimethylcyclohexane methyl butylcyclohexane 0.0022
elhylbcnzene 0.0059 3-methyln0nane 0.0210 undecane 0.0611
trans, trans-1 !2’4_ 0.0058 1-ethyl-2-methy]benzene 0.0012 2-methyldecalin 0.0090
Eime&glcyc:oglzxane e ils-o";gl‘));ljv'doheme 0.0028} 13 4-dimethyldecane 0.0060
rimelhyleyelohenane T-methyl-3- 00135 |OTHERCI2 0.0019
m-xylene 0.0166] |isopropylcyclohexane 2,6-dimethyldecane 0.0091
p-xylene 0.0061 _1 -methyl-3- 0.0090] |2-methyldecalin 0.0026
4-methyloctane 0.0031 isopropyleyclohexane 3,7-dimethyldecane 0.0024
3-methyloctane 0037 [Lmeis 0.0084) 1375 dimethyldecane 0.0094
: OPTOPYCYC ONEXane 5-scc butylnonane 0.0015
trans, cis-1,2,4- 0.0062] Idicthylcyclohexane 0.0049 Y
trimethylcyclohexane 1.2 4-rimethylbenzene 00343 |QIHERCI2 0.0023
o_-xy]ene 0.0079 T-methyl 2. 00176 |pentylcyclohexane 0.0071
cis, trans-1,2 4~ 0.0037 isopropylcyclohexane [hexylcyclopentane 0.0044
trimethylcyclohexane T-methyl-2- 00116] [4-ethyldecane 0.0014
trans-1-ethyl-3- 0.0009) * fisopropylcyclohexane 6-methylundecane 0.0062
'C?:_’i‘_yelfgcfglimnc v I 0.0980] (5 methylundecane 0.0032
mcthylcy)::lohcxane ' diethylcyclohexane 0.00611 [2-methylundecane 0.0052
trans- 1 -ethyl4- 0.0037] |methyl propyleyclohexane 0.0091] [3-methylundecane 0.0039
methylcyclohexane diethylcyclohexane 0.0083] [dodecane 0.0126
nonane 0.0120f ldiethylcyclohexane 0.0033] 12 6-dimethylundecane 0.0015
1,2,3-trimethylcyclohexane 0.0012 [12.34- 0.0028
ety lyelobexane O S meihensene | 0TS Totl] 10000
trans- | -ethyl-2- 00114 [sec butyleyclohexane 0.0090 Fraction Identified| 0.9929
methylcyclohexane 2,5-dimethylnonane 0.0110
cis-1-cthyl-4- 00025 1y 4 6-trimethyloctane 0.0327
methylcyclohexane
isopropylbenzene 0.0014] |methyl propylcyclohexane 0.0156
7.4, 5trimethylheptane 0.0047| |methyl propylcyclohexane 0.0083
3 4<dimethyloctane 0.0022| [isobutylcyclohexane 0.0084
isopropylcyclohexane 0.0066| [butyleyclohexane 0.0195
2, 5-dimethyloctane 0.0055| [pentyleyclopentan 0.0109
3,5-dimethyloctane 0.0013 3,6-dimethylnonane 0.0034




Fraction Identified

1.0000
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SD30 SD31

Compound Fraction Compound Fraction
methanol 0.0021 ethanol 00072
acetone 0.0185] -
7 ] 0.0473 1sobutyl aicohol 0.0116
propano
methyl ethy] ketone 00514} [Putyl alcohol 0.0059
EtOAc 0.0034| {methyl propyl ketone 0.0773
isobuty! alcohol 0.0058] |methyl iscbuty] ketone 0.0046
butyl alcohol 0.00471 |toluene 0.1138
2-methylhexane 0.0007] [buty! acetate 0.6121
3-methylhexane 00011} ethylbenzene 0.0102
c1s-l,.3-dunemylcyc]opentanc 0.0006 mxylene 0.029%
1,2-dimethylcyclopentane 0.0008
heptane 00037 p-xylene 0.0110
methyl isobutyl ketone 0.0010] |o-xylene 0.0142
methylcyclohexane 0.0060{ |nonane 0.0020
2.4-dimethylhexane 0.0007} |ethyl-3-ethoxypropionate 0.0033
1,2 4-trimethylcyclopentane 0.0006] |decane 0.0038
1,2,3-trimethylcyclopentane | 0.0006f [acetophenone 0.0128
toluene 0.0400 2-phenyl-2-propancl 0.0080
d-methylheptanc 0.0028) f3;cthy! fumarate 0.0674
2,3dimethylhexane 0.0007 dodecans 00653
3-methylheptane 0.0015 - i
cis-1 3-dimethylcyclohexane | 0.0030] {tridecane 0.0021
trans-1,4- 0.0010
dimethylcyclohexane Total| 1.0000
butyl acetate 0.0176 Fraction ldentified| 1.0000
octane 0.0047
trans-1,3- 0.0011
dimethylcyclohexane
2,6-dimethylheptane 0.0009
ethylcyclohexane 0.0012
methyl iscamyl ketone 0.0013
1,1,3-trimethylcyclohexane (.0008
ethylbenzene 0.0118
trans, trans-1,2 4- 0.0013
trimethylcyclohexane
m-xylene 0.0326
p-Xylene 0.0117
methyl amy! ketone 0.6876
o-xylene 0.0162
2-butoxyethanol 0.0063
nonane 0.0007
1-ethyl-3-methylbenzene 0.0006
1-ethyl-4-methylbenzene 0.0008
1,3,5-trimethylbenzene 0.0008
1,2 4-trimethylbenzene 0.0012
decane 0.0015
undecane 0.0006
dodecane 0.0009

Total] 1.0000
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1,2,3-tnmethylcyclohexane 0.0008] |diethylcyclohexane 0.0023
SDh32 cis, trans-1,2,3- 0.0028} |i1-methyl-3-isopropylbenzene | 0.0020
Compound Fraction| ]trimethylcyclohexane 1,2, 3-trimethylbenzene 0.0081
Lralns—]-ethy1-4- _ 0.0094) Feoc butyleyclohexane 0.0067
2-propanol 0.0042 ::;j‘}:g;lljicmm 00021 2,4 6-trimethyloctane 0.0063
methyl ethyl ketone 0.0120 methylcyclohexane 2,6-dimethylnonane 0.0151
isobuty] alcohol 0.0018 isopropylbenzene 0.0035] |2.7-dimethylnonane 0.0096
1,1-dimethylcyclopentane 0.0012 3,4-dimethyloctane 0.0014] |methyl propylcyclohexane 0.0055
2-methylhexane 0.0008} |2 4-dimethyloctane 0.0047] |isobutylcyclohexane 0.0046
cis-1,3-dimethylcyclopentane | 0.0009} |2 s_dimethyloctane 0.0043] |butylcyclohexane 0.0113
heptanc 0.0074} [3,5-dimethyloctane 0.0010} |pentylcyclopentane 0.0057
methylcyclohexane 0.0165 propylcyclohexane 0.0037] |3,7<dimethylnonane 0.0049
1,1,3-tnmethylcyclopentane 0.0013] [2,6-dimethyloctane 0.0166] |4-ethylnonane 0.0037
2,5-dimethylhexane 0.00081 [3,3-dimethyloctane 0.0148] |OTHER C11 0.0030
2 4-dimethylhexane 0.0017 [OTHER C10 0.0062] |3-ethylnonane 0.0019
1,2, 4-trimethylcyclopentane 0.0015] [3-ethyl-2-methylheptane 0.0044| [5-ethyl-2-methyloctane 0.0063
1,2,3-trimethylcyclopentane 0.00111 [5-ethyl-2-methviheptane 0.0118] [5-methyldecane 0.0063
toluene 0.0209] |3 6-dimethyloctane 0.0043] {4-methyldecane 0.0058
2-methylheptane 0.G045| 13 3 4-trimethylheptane 0.0027]| |wans-decalin 0.0092
4-methylheptane 0.0026] I1-ethyl-3-methylbenzene 0.0038] |3-methyldecane 0.0068
3,4-dimethylhexane 0.00491 {]-ethyl4-methylbenzene 0.0065] |OTHER Cl1} 0.0017
3-methylheptane 0.0023}] 14-methylnenane 0.0124] |OTHER Cl11 0.0011
cis-1,3-dimethylcyclohexane 0.0041} fethyl-3<thoxypropionate 0.1633] |ethyl propylcyclohexane 0.0035
trans-1 4- 0.0014] |2, 3-dimethyloctane 0.0054] |cis-decalin 0.0054
dimethylcyclohexane Z-methylnonane 001771 lundecane 0.0247
butyl acetate 0.0772 T-ethyloctanc oo1sel loThER CI2 00040
Of:Lanc i 0.0063 1-ethyl-2-methylbenzene 0.0105] JOTHER C12 0.0037
cns—l,.lt-dlmemylcyclohcxane 0.0015 3-methyInonanc 00067| |2.6-dimethyldecane G.0041
2,6—(‘ilmethylhcp!anc 0.0013 I 3dimethyl-2- 00i62] [2-methyldecaln 0.0014
B/l 00009 |isopropyleyclopentane 6-cthyl-2-methylnonane 0.0043
ethylcyclohexane 0.0017 1-methyl-4- 0.0020] ' [pentylcyclohexane 0.0033
1,1,3-tnmethyicyclohexane 0.0013 lsopr(_)pylcyclohexane 7. 3-dimethyldecanc 00018
ethylbenzene 0.0107] |1.4-dimethyl-1- 0.0099 6: PR E— 00015
trans, trans-1,3,5- 00063} |cthylcyclohexane il :
trimethylcyclohexane .l-methyl-?s- 0.0062] |5-methylundecane 0.0011
trans, trans-1,2 4- 0.0008 1sopr(?py1cyclohexane 4-methylundecane 0.0015
trimethylcyclohexane 1,2-dimethyl-3- 0.0057} 12-methylundecane 0.0022
mexylene 0.0334] [ethyleyclohexane 3.8-dimethyldecane 0.0023
1,2,4-trimethylbenzene 0.0033
p-xylene 0.0120 Y 0.0280 dodecane 0.0069
4-methyloctane 0.0018 isopropylcyclohexane ) 2,6-dimethylundecane 0.0009
3-methyloctane 0.0017] Ivicyclo[3.3.1]nonane " 0.0119
trans, cis-1,2,4- 0.0058 1,2-dimethyl-3- 0.0045 Total| 1.0000
tnmethylcyclohexane ethylcyclohexane Fraction Identified| 0.9831
1,2, 3-trimethylcyclohexane 0.0190 1-methyl-2- 0.0032
cis, trans-1,2 4- 0.0038] lisopropyleyclohexane
trimethylcyclohexane decane 0.0642
o-xylene 0.0063 methyl propylcyclohexane 0.0045
cis, c1s-1,2,4- 0.0030 methyl propylcyclohexane 0.0058
[‘:;’l:‘:n‘:y lcyclohexane ool [Tadimethyl-1- 0.0056

ethylcyclohexane
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ethylcyclohexane 0.0081] |1-methyl-3- 0.0053
SD33 2,5-dimethylheptane 0.0030] |isopropylcyclohexane
Compound Fraction| |1.1,3-trimethylcyclohexane 0.0049] |1-methyl-3- 0.0029
1,1, 4-trimethylcyclohexane 0.0011] |isopropyleyclohexane
acetone 0.0014] [OTHER C9 0.0006] | -methyll-4- 1oh 0.002%
2-propancl 0.0182| [ethylbenzene 0.0075 g"%‘éﬁ%g;" e S0e
methyl ethyl ketone 0.1552) |trans, trans-1,2,4- 0.0098 - -
isobuty! alcohol 0.0025| [trimethylcyclohexane é%;?";tgylwm g'gggg
2-methylhexane 0.0019] [trans, trans-1.3,5- 0.0042) s 00035
2,3-dimethylpentane 0.0008| |iimethyleyclohexane ethleyclohexane '
3-methylhexane 0.0045 m-Xylene 0.0207 dec};;zc 0.0317
trans-1,3- 0.0022 pxylene 0.0083 methy! propylcyclohexane 0-0024
dimethyloyclopentane 4-methyloctane 0.0021 thyl P Py; A = Yo
cis-1,3-dimethylcyctopentane | 0.0031] |2-methyloctane 0.0030 methyl pr0py1cyc]ohexane 0.0029
1,2-dimethylcyclopentane 0.0050 cis-bicyclo[3.3.0Joctane 0.0007 g;}];;lé)]p]y cyclonexane 0'0010
heptane 0.0384] [3-methyloctane 0.0030 O'I'HJ:;R 3T 0'0015
methylcyclohexane 0.0838] |[tranms, cis-1,2,4- R B e — 00106
1,1,3-trimethylcyclopentane 0.0063 trimethylcyclohexane = ftnme - = :
2,5-dimethylhexane 0.0039 o-Xylene 0.0149 2,5-d¥methyln0nane 00035
2 4-dimethylhexane 00086 {cis, trans-1,2,4- 00032| f2.7-dimethylnonane 0.0084
2 : trimethylcyclohexane methyl propylcyclohexane 0.0047
12 ,4-memy loyclopentane 0.0074 cis-1-ethyl-3- 0.0047] |methyl propylcyclohexane 0.0028
1,2,3—@eﬂ1y1cyclopentane 0.0056 methylcyclohexane OTHER C11 0.0022
2,3, 4-trimethylpentane 0.0008§ firans-1-ethyl-3- 0.0022] [Butylcyclohexane 0.0062
toluepe 0.0933] Imethylcyclohexane 1-methyl-3-propylbenzene 0.0027
2,3-dimethylhexane 0.0030] |nonane 0.0048 S-methylindane 0.0037
3-ethyl-2-methylpentane 0.0008} |cis, trans-1,2,3- 0.0018 butylbenzene 00025
1,1,2-trimethylcyclopentane 0.0020] [trimethylcyclohexane 5ethyl-2-methyloctane 00014
2-methylheptane 0.0197| |trans-1-ethyl-4- 0.0052} e i qecane 0.0044
4-methylheptane 0.0062] |methyleyclohexane 3 1.hyl 3 0'0027
3 4-dimethylhexane 0.0013| |o1s-1-ethyl-4- 0.0011| YR '
3 4-dimethylhexane 0.0023] |methylcyclohexane ans decalin 00038
3-methyTheptane oI isopropylbenzene 0.0013] |1.4-dimethyl-2-ethylbenzene 0.0048
ETY—— 5 o035| [23.5-trimethylheptane 0.0016] 3-methyldecane 0.0031
cis-1,3-dimethylcyclohexane 0.0191 isopropylcyclohexane 0.0034 l,2-dlmefhy1—4-ethylbenzene 0.0008
p—H So0es] |2:5-dimethyloctane 0.0019] |1-methylindane 0.0009
dime lh;‘lcyclohexane 3,5-dimethyloctane 0.0018] |t.3<dimethyl-2-ethylbenzene 0.0018
1,1-dimethylcyclohexane 0.0021] |propyicyclohexane 0.0078) [ethyl propylcyclohexane 0.0023
cis-ethyl-3- 0.0000] |2.6-dimethyloctane 0.0068] |undecane 0.0119
imethylcyclopentane 3,3<dimethyloctane 0.0010] |ethyl propylcyclohexane 0.0007
cis-1-ethyl-2- 0.0008] [2.2.3,3-tetramethylhexane 0.0021] |1-ethyl-4-isopropylbenzene 0.0013
methylcyclopentane diethylcyclohexane 0.0020] }2,5-dimethyldecane 0.0016
buty! acetate 0.0026] |3-<thyl-2-methylheptane 0.0055] |2-methyldecalin 0.0018
trans-1,2- 0.0045 propylbenzene 0.0036] |OTHER C12 0.0011
dimethylcyclohexane OTHER C10 0.0011} |4-methylindane 0.0008
octane 0.0286} J4.methylnonane 0.0017} |6-methylundecane 0.0012
trans- 1,3- 0.0007| 1 -ethyl-3-methylbenzene 0.0104] |4-methylundecane 0.0005
S;:jfl:ﬁ;i‘:&};elzxf)hexane 55071 I ethyl-4-methylbenzene 0.0106] 12-methylundecane 0.0009
2,2, 5-trimethylhexane 0.0012 ;jjﬁ“gﬁ ylbenzene 3’8822 dodecane 0.0035
2.4<dimethylheptane 0.0018 2_mefhylmnm oo
cis-1 2-dimethylcyclohexane | 0.0062] s —m—r— 5 Total| 1.0000
Bl o.0000] |<thyl-2-methylbenzene 0102 Fraction Identified| 0.9860
3-methylnonane 0.0011
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1,2,3 4-tetramethylbenzene 0.0057 SD35
SD34 1,2-dimethyl4-propylbenzene | 0.0065 Compound Fraction
Compound Fraction| |1,4-diisopropylbenzene 0.0053
naphthalene 0.0410] |acetone 0.0047
ethanol 0.0028] [1,3-dimethyl-5- 0.0058) |methyl ethyl ketone 0.0029
butyl alcohol 0.0307 isopropylbenzene butyl alcohol 0.1408
Jtoluene 0.0013] |!.2.3-trimethyl-4- 0.0054] 1y -methoxy-2-propanc! 0.4999
2-propoxycthanol 0.2919 ethyl che trans-1,3- 0.0012
pentamethylbenzene 0.0035 o )
butyl acetate 0.0031 7 dimethlndan 000 dimethylcyclopentane
Bz/Cl 0.0000 , /-aimetnylinaane 0012 methyl isobutyl ketone 0.0045
toluene 0.0026
ethylbenzene 0.0148 Towl] 10000] [
m-xylene 0.0377 i . utyl acetate 0.0113
Fraction Identified; 0.9959] g7y 0.0000
p-xylene 0.0139 :
methyl amyl ketone 0.0574 ethylbenzene 0.0074
a-xylenc 0.0106 m-xylene 0.0205
1-ethyl-3-methylbenzene 0.0029 p-xylene 0.0076
|-ethyl-4-methylbenzenc 0.0014 methyl amyl ketone 0.2218
ethyl-3-¢thoxypropionate 0.0137 o-xylene 0.0062
1,3,5-trimethylbenzene 0.0033 ethyl-3-ethoxypropionate 0.0687
1-ethyl-2-methylbenzene 0.0024
1,2 A-trimethylbenzene 0.0254 Total| 1.0000
1-methyi-3-isopropylbenzene | 0.0012 Fraction Identified| 1.0000

1,2,3-trimethylbenzene 0.0183
indane 0.0063
1,3-dicthylbenzene 0.0086
1 -methyl-3-propylbenzene 0.0233
1 4-dicthylbenzene 0.0202
1-methyl-4-propylbenzene 0.0355
1,2-diethylbenzene 0.0018
1-methyl-2-propylbenzene 0.0108

1 ,4-dimethyl-2-ethylbenzene 0.0263
1,3-dimcthyl4-ethylbenzene 0.0271
1,3-dimethyl-2-ethylbenzene 0.0524

1-methylindane 0.0019
1,3-dimethyl-2-ethylbenzene 0.0029
2-phenylpentane 0.0034

l-cthyl-4-1sopropvlbenzene 0.0018
1,2-dimethyl-3-ethylbenzene 0.0119
3-phenylpentane 0.0016
1,2,4,54etramethylbenzene 0.0365
1,2,3,5-tetramethylbenzene 0.0510
1,3-dimethyl-4- 0.0040
isopropvlbenzene
1-ethyl-3-1sopropylbenzene 0.0045

S-methylindane 0.0191
1-ethyl-2-propylbenzene 0.0020
OTHER C12 0.0041
1-ethyi-4-propylbenzene 0.0167
4-methylindane (3.0192
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SD36
Compound Fraction

mcthanol 0.0015
ethanol 0.0327
acetone 0.1560
2-propanol 0.0460
methyl ethyl ketone 0.0568
butyl alcohol 0.0119
cyclohexane 0.0006
2-methylhexanc 0.0031
2,3-dimethylpentane 0.0015
1,1-dimethylcyclopentane 0.0005
3-methylhexane 0.0055
trans-1,3-dimethylcyclopentane 0.0042
cis-1,3-dimethylcyclopentane 0.0051
1,2-dimethylcyclopentane 0.0078
heptane 0.0209
1,2-dimethylcyclopentane 0.0024
methylcyclohexane 0.0388
1,1,3-trimethylcyclopentane 0.0039
2,5-dimethylhexane 0.0015
ethylcyclopentane 0.0033
2,4-dimethylhexane 0.0019
1,2, 4-trimethylcyclopentane 0.0051
1,2.3-trimethylcyclopentane 0 0064
2,3 4-tnmethylpentane 0.0004
toluene 0.0812
3-ethyl-2-methylpentane 0.0007
1,1,2-trimethylcyclopentane 0.0008
2-methylheptane 0.0034
2,3-dimethylhexane 0.0008
3-methylheptane 0.0013
3-ethylhexane 0.0006
cis-1,3-dimethylcyclohexane 0.0018
trans-1 4-dimethylcyclohexane 0.0006
butyl acetate 0.2885
octane 0.0007
Bz/Cl 0.0000
ethylbenzene 0.0234
m-xvlene 00764
p-xylene 0.0290
o-xXylene 0.0440
2-butoxyethanol 0.0095
ethyl-3-cthoxypropionate 0.0190
Total 1.0000

Fraction Identified 1.0000
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SD37

Compound Fraction
jmethanol 0.0047
ethanol 0.0368
Jacetone 0.0023
2-propanol 0.0358
jmethyl ethyl ketone 0.1465
Jmethylcyclopentane 0.0014
OTHER C7 0.0003
butyl alcohol 0.0162
cyclohexane 0.0044
2-methylhexane 0.0038
2,3-dimethylpentane 0.0023
1,1-dimethylcyclopentane 0.0020
3-methylhexane 0.0059
cis-1,3-dimethylcyclopentane 0.0071
trans-1,3-dimethylcyclopentane 0.0079
1,2-dimethylcyclopentane 0.0124
heptane 0.0133
1,2-dimethylcyclopentane 0.0008
methylcyclohexane 0.0030
1,1,3-trimethylcyclopentane 0.0222
2,5-dimethylhexanc 0.0041
ethylcyclopentane 0.0007
2,4-dimethylhexane 0.004%
1,2 4-tnmethylcyclopentane 0.0059
1,2, 3-trimethylcyclopentane 0.0086
2,3 A-trimethylpentane 0.0004
toluene 0.0792
2,3-dimethylhexane 0.0005
OTHER C8 0.0003
3-ethyl-2-methylpentane 0.0008
1,1,2-trimethylcyclopentanz 0.9025
2-methylheptane 0.0005
3,4-dimethylhexane 0.0007
3-methylheptane 0.0005
cis-1,3-dimethylcyclohexane 0.0018
trans- 1 4-dimethylcyclohexane 0.0005
cis-1-ethyl-2-methylcyclopentane 0.0004
butyl acetate 0.2811
Bz/Cl 0.0000
ethylbenzene 0.0383
m-Xylene 0.1019
p-xylene 0.0368
methyl amy! ketone 0.0010
o-xylene 0.0529
2-butoxyethanol 0.0015
isopropylbenzene 0.0003
ethyl-3-ethoxypropionate 0.0448
1,2 4-trimethylbenzene 0.0003
Total 1.0000
Fraction ldentified 0.9997
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trimethylcyclohexane isopropylcyclohexane
SD38 m-xylene 0.0407| [1-methyl-3- 0.0019
Compound Fraction| [p-xylene 0.0158] lisopropylcyclohexane
4-methyloctane 0.0035 _l-methyM- 0.0019
?-propanol 0.0431] 12-methyloctane 0.0050 113(2);-) ;?53;1 ;l\;cll_(;ljexanc 00013
isobutyl alcohol 0.0013] )methyl amyi ketone 01196} lethylcyclohexane
butyl alcohol 0.0747] §3-methyloctane 0.0067) |1-methyl-2- 0.0075
methylcyclohexane 0.0007] 11 2,3-tnmethylcyclohexane 0.0005] hsopropylcyclohexane
2 4-dimethylhexane 0.0003] [trans, cis-1,2,4- 0.0053 }-methyl-Z- 0.0038
1,2 4-tnmethylcyclopentane | 0.0006] |trimethyicyclohexane ‘ls‘;_:l‘i’fx’lyc]:hycll‘;hexa“e YT
1,2.3-tnmethyleyclopentane 0.0005| |o-Xylene 0.0220 eihy]cycloh)r;xane '
toluene i 0.0005 2I-butoxyethanol 0.1358 decane 0305
2,3—d1mcthylhcxanc 0.0005 :[l;se-[}ll-e]:;h)(l;llj};cxane 0.00538 OTHER C11 0.0017
1,1,2-tnmethylcyclopentane 0.0003 tra.nsfl n _Z thyl3- 000301 [methyl propylcyclohexane 0.0024
2-methylheptane 0.0039 methylcyclohexane jmethyl propylcyclohexane 0.0019
4-methylheptane 0.00H} feis, cis-1,2,4- 0.0004| JOTHER C11 0.0009
3 4-dimethylhexane 0.0003 trimethy!cyclohexane 1.2.34- 0.0010
3-methylheptane 0.0027] |isobutyl isobutyrate 0.14421 ltetramethylcyclohexane
3-ethylhexane 0.0005] fnonane 0.0179} |1,2,3-trimethylbenzene 0.0036
cis-1,3-dimethylcyclohexane | 0.0099] {1.2.3-trimethylcyciohexane 0.0006] |OTHER C1} 0.0008
trans-1,4- 0.0034} {cis, trans-1,2,3- 0.0017] |2,5-dimethylnonane 0.0031
dimethvicyclohexane trimethylcyciohexane 2 6-dimethylnonane 0.0066
1,1-dimethylcyclohexane 0.0009] ]trans-1-ethyl-4- 0.0061 OTHER Cl11 0.0007
cis-1-cthyl-3- 0.0004| prethyleyelohexane TR CII 00TS
methylcyclopentane cis-1-ethyl-4- 0.0015 :
tcans. 1 cthyl 3- 00004 me(h)"lcyclohexane methyl propylcyclohexane 0.0020
methvlcyclopentane 2,4-dimethyloctane 0.0003} |OTHER C11 0.0020
cis-1-ethyl-2- 0.0008] ]2.4.6-tnmethylheptane 0.0018] |butylcyclohexane 0.0019
mcthvlcy:clopcnlanc isopropylcyclohexane 0.0044] |sec butylcyclopentane 0.0051
trans-1,2- 0.00041 [2,5-dimethyloctanc 0.0019] ]pentylcyclopentane 0.0023
ﬁl’;‘;‘l“"cyd"he"a"e ——] [OTHERC10 0.0066] [3.7-dimethvinonane 0.0016
. - - 3,5-dimethyloctane 0.0012§ ]5-methylindane 0.0012
cis-1,4-dimethylcyclohexane 0.0005
r— 50039 propylcyclohexane 0.0074| ]5-ethyl-2-methyloctane 0.0012
dimelhi«lcvc]ohexane 2,6-dimethyloctane 0.0066] |5-methyldecane 0.0009
|Zethyl- | -methylcyclopentane 00004l |OTHER CI10 0.0007] J4-methyldecane 0.0023
2.2,5-trimethylhexane 0.0004] |3.3.5-trimethylheptane 0.0015] |!1-acetoxy-2-butoxyethane 0.0531
2 A-dimethylheptane 0.0011] JOTHER C10 0.0016} [trans-decalin 0.0020
¢is-1,2-dimethylcyclohexane 000711 [3,6-dimethyloctane 0.0054] 11.4-dimethyl-2-ethylbenzene 0.0022
Added ClBz 0.0000] [3-ethyl-2-methylheptane 0.0013] |3-methyldecane 0.0023
ethvicyclohexane 0.0070] [|propylbenzene 0.0009] JOTHER Clt 0.0003
2,5;di;neﬁl).'l]|eplanc 000271 |OTHER C10 0.0015] JOTHER C11 0.0008
1,1 3-trimethylcyclohexane 0.0079] ]1-ethyl-3-methylbenzene 0.0010] fcis-decalin 0.0007
1,1 4-trimethylcyclohexane 000121 [1-ethyl-4-methylbenzene 0.0050} Jundecane 0.0040
OTHER C9 0.0004 1,3,5-trimethylbenzene 0.0035] [2-methyldecalin 0.0003
OTHER C9 0.0007 5-methy1nona.ne 0.0064 OTHER C12 0.0003
OTHER C9 0.0003 4-methylnonane 0.0098
ethylbenzene 00162} |2-methylnonane 0.0022 Total{ 1.0000
trans, trans-1.2,4- 0.0083] |3-ethvioctane 0.0059 Fraction Identified| 0.9858
trimethyleyclohexane 3-methylnonanc 0.0009
trans. trans-1,3,5- 0.0048] [1-methyi-3- 0.0035
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SD39 o-xylene 0.0194] Jmethy! propylcyclohexane 0.0041
Compound Fraction| |cis, trans-1,2.4- 0.0077} ldiethylcyclohexane 0.0053
trimethylcyclohexane methy! propylcyclohexane 0.0051
methylcyclohexane 0.0021] |wans-1-ethyl-3- 0.0008} [diethylcyclohexane 0.0021
7 4dimethylhexane 0.0011] |methylcyclohexane Z2-ethyl-1,3- 0.0030
I 2 4-irimethylcyclopentane | 0.0021] cis-1-¢thyl-3- 0.0105] ldimethylcyclohexane
1,2,3-timethylcyclopentane 0.0020 g?}};i}]? Elg hexane 00051 1,2, 3-trimethylbenzene 0.0069
toluene 0.0013 Sy S 00Td |sec bgtylcyclohexane 0.0078
2,3-dimethylhexane 0.0024] |, ethyﬁ;jcl shexane Z,denemylnonane 0.0075
1,1,2-trimethylcyclopentane 0.0013] Ionane 00102 2,6-dynelhylnonanc 0.0169
2-methylheptane 00191} ¥T 73 trimethylcyclohexane 0.0013 ;3,6-dlmcthy1non;me 0.0084
4-methylheptane 0.0059 cis, trans-1 2.3- 0.0038 1sobutylcyclohexane 0.0055
3, 4-dimethylhexane 0.0013] firimethylcyclohexane methyl propylcyclohexane 0.0050
OTHER C8 0.0014 trans-l-ethyl-4- 0.0107 butylcyclohexane 0.0122
3-methylheptane 0.0139] |methylcyclohexane 4,5-dimethylnonane 0.0061
3-cthylhexane 0.0027] [cis-1-ethyl-4- 0.0023} {3,7-dimethylnonane 0.0059
cis-1,3-dimethylcyclohexane 0.0298| |methyleyclohexane 4-cthylnonane 0.0057
trans-1 4- col111] 12.3.5-tnmethylheptane 0.0035) |1-ethyl-2,2,6- 0.0036
dimethylcyclohexane isopropylcyclohexane 0.0078] |trimethylcyclohexane
1,1-dimethylcyclohexane 0.0032] |2,5-dimethyloctane 0.0039| |5-methyldecane 0.0116
cis-1-ethyl-3- 0.0014] |3,5-dimethyloctane 0.0009] [4-methyldecane 0.0066
methylcyclopentane trans-bicyclo[4.3.0]nonane 0.0036] Jtrans-decalin 0.0077
trans-1-cthyl-3- 0.0014] lpropylcyclohexane 0.0153] [|3-ethylnonane 0.0094
methylcyclopentane 2 6-dimethyloctane 0.0128] |3-methyldecane 0.0096
cis-1-cthyl-2- 000271 13 3 dimethyloctane 0.0021] [1.1-dimethyl-2- 0.0022
methyleyclopentanc 3.3 5-trimethylheptane 0.0041] |propyleyclohexanc
g:],;i[] Il;zl;ydomxanc 0.0011 3.6-dumethyloctanc 0.0039] [lethyl propylcyclohexane 0.0019
— 1,2-dimethyl-3- 0.010al |ethy! propyicyclohexane 0.0023
octane 0.0559 -
——— cthylcyclohexane 1,2-diethyl-1- 0.0044
O.l HER .Cg 0.0014 3-ethyl-2-methylheptane 0.0054] jmethylcyclohexane
cis-1,4-dimethylcyclohexane 0.0131 propylbenzenc 00023 fdicthylcyclohexane 0.0019
1-ethyl-1-methylcyclopentane | 0.0011 OTHER C10 500351 [cis-decalin 0.0081
2,2 5-tnmethylhexane 0.0019 1ethyl-3-methvibenzene o.01141 [methyl butylcyclohexane 0.0017
2,4-dimethylheptane 0.0032 ] -cth'yl—4-mcth;/lbenzene 0 :() 157| Jundecane 0.0360
cis-1,2-dimethylcyclohexane 0.0126 13.5-trimethylbenzene 0.0028 2-methyldecalin 0.0063
Ba/cl 0.0000 5-methylnonane 0.0220] |2-methyldecalin 0.0056
ethylcyclohexane 0.0166] F— cihylnonane 0.0232] lethyl propyicyclohexane 0.0023
2 5-dimethylheptane 0.0063 3-methylnonanc 0.0058] [2.5-dimethyldecane 0.0057
1,1,3-trimethylcyclohexane 0.0107 I ethyl-2-methyTbenzens 50152l [5-ethyl3-methvloctane 0.0067
1,1 4-trimethylcyclohexane 0.0024 Ietholoctanc 500201 [pentyleyclohexane 0.0042
OTHER C9 0.0012 1-me£hyl-3- 0.00871 |hexyleyclopentane 0.0039
cthylbenzene 0.0103 Jisopropyicyclohexane 6-methylundecane 0.0027
trans, trans-1,2,4- 0.0233] Nomethyl-3- 0.0058] [5-methylundecane 0.0016
trimethylcyclohexane isopropvieyclohexane 4-methylundecane 0.0026
ttlr'l.ar]r]:ctltl;alf;_c} Oilf:s)Zane 0099 .l -methyl-4- 000511 [2-methylundecane 0.0033
mxylene 00247 lls-?rl::tf;l;y- clohexane = 3-methylundecane 0.0033
p-xvlene 0.6109} lisopropylcyciohexane . dode@e 0.0105
4-methyloctane 0.0045] |12 a-trimethylbenzene 003181 [2-6-dimethylundecane 0.0013
2-methyloctane 0.0062] 11,2-dimethyl-3- 0.0113
cis-bicyclo[3.3.0O]octane 0.0018] |ethylcvclohexane Total| 1.0000
3-methyloctane 0.0067] {!.2-dimethyl-3- 0.0072 Fraction Identified| 0.9874
trans, cis-1,2.4- 0.0147] |ethyleyclohexane
trimethvicyclohexance decane 0.0550
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1-ethyl-d-methylbenzene 0.0126§ {l-ethyl4-isopropylbenzene 0.0045
SD40 1,3,5-trimethylbenzene 0.0289} |2-methyldecalin 0.0080
Compound Fraction | [2-methylnonane 0.0202] |diethylcyclohexane 0.0062
3-ethyloctane 0.0043} 12.4-dimethyldecane 0.0053
methyleyclohexane 0.0018] |i-methvl-2-ethylbenzene 0.0157] [1.2,3,5-tetramethylbenzene 0.0143
toluene 0.0024] 11-methyl4- 0.0070] |2-methyidecalin 0.0026
3 4-dimethylhexane 0.0023| |isopropylcyclohexane 4,5-dimethyidecane 0.0108
cis-1.3-dimethyleyclohexane | 0.0019 ?-mCmY‘l'-"l ) 0.0016} I5THER CI12 0.0018
- 000501 |isopropyleyclohexane . -
Of:wnL , T-methyl-3- 00028 2,7-dimethyldecane 0.0019
cis-1,2-dimethyleyclohexane 0.0017 isopropylcyclohexane Indan/SMe 0.0050
Chlorobenzene (added) 0.0000] D -ethyl-1,3- 0.0036] [Ipentylcyclohexane 0.0070
ethylcyclohexane 0.0029] |dimethylcyclohexane 4-methylindane 0.0064
1,1,3-trimethylcyclohexane 0.0020] |diethylcyclohexane 0.0020 1,2,3,4-tetramethylbenzene 0.0020
cthylbenzene 0.0630] |1.2.4-trimethylbenzene 0.0402} IS methylundecane 0.0087
trans, trans-1,2,4- 0.0024] {1-methyl-2- 0.0098} I3 methylundecane 0.0035
trimethylcyclohexane isopropylcyclohexane 2-methylundecane 0 0085
2.3-dimethylheptane 0.0015] |1.2-dimethy}-3- 0.0067 - -
. ylhep 1.4-d 1benz 0.0039
- cthylcyclohexane ;4-QNISOpropy benzene :
m-xylene 00123
decane 0.0992] [naphthalene 0.0090
p-xylene 0.0035 -
- Jmethyl propylcyclohexane 0.0034] [dodccane 0.0230
4-methyloctane 0.0054 -
methyl propylcyciohexane 0.0060] [2.6-dimethylundecane 0.0025
3-methylactane 0.0039 e s 50553l [decane 0.0015
1,2,3-trimethylcyclohexane 0.0021] Rt Propyicycionexane - -
Ty 00064 2-cthyi-1,3- 0.0022
oyene i dimethylcyclohexane Total| 1.0000
cis, trans 1.2.8. 0-0023| f1-methyl-3-isopropylbenzene | 00101 Fraction Identified| 0.9967
methylcyclohexane —
s Tcthyl3- 50052 1,2,3 mmct_hylbenzene 0.0220
methvlcvelohexanc 1-methyl-4-isopropylbenzene | 0.0067
trans-1-cthyl-3- 0.0028] |2.6-dimethylnonane 0.0287
methylevelohexane methyl propylcyclohexane 0.0121
nonanc 0.02631 [isobutylcyclohexane 0.0068
Ci_& trans-1,2,3- 0.0014] [}-methyl-2-isopropylbenzene | 0.0083
trimethylcyclohexane pentylcyclopentanc 0.0186
trans-1-ethvl-4- 0.0053 3T drnethvin 0.0080
methylcyclohexane ame iy honane '
Cis-1-cthyl4- 0.0013] |1.3-diethylbenzene 0.0047
methylcyclohexane 1-methyl-3-propylbenzene 0.0139
1sopropylbenzene 0.0030] |1,3-dimethyl-5-ethylbenzene | 0.0196
isopropvicyclohexane 0.0063] |4-ethylnonane 0.0046
2,5-dimethyloctanc 0.0033] [5-methyldecane 0.0185
cis-1-ethvl-2- 0.0029} [4-methyldecane 0.0117
methyl it _sane 2-methyldecanc 0.0214
propy ©. _ciiexane UL 3 methyldecane 00172
2.6-dimethyloctane 00104 N Simethyl-2-ethylbenzenc | 00189
butyleyclopentane 0.00301 K fimethyl4-<thylbenzenc | 0.0059
3,6-dimethyloctane 0.0028 T.1<dimethyl-2- 0.0035
1,123 0.0066F 1oropyicyciohexane
tetramethyleycle . aane 1,2-dimethyl-4-cthylbenzene | 0.0124
pr'opy l‘bcnzene 0.0048 1,3-dimethyl-2-ethylbenzene 0.0066
OTHER CIG 0.0015 dicthylcvclohexane 00042
L-cthyl-1,3- 0.0022 methyl butylcyclohexane 0.0105
dimethylcyclohexane
Tethyl-3-mothylbenzenc 0.0114| [undecane 0.1193
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1-ethyl-3-methylbenzene 0.0103% ]1,2-dimethyl-3-cthylbenzene 0.0028
SD41 1-ethyl-4-methylbenzene 0.0171] |1-ethyl4-isopropylbenzene 0.0051
Compound Fraction| [3ethyl4-methylheptane 0.0018} |2-methyldecalin 0.0064
1,3,5-trimethylbenzene 0.0334] }1,2,4,5-tetramethylbenzene 0.0028
2,4-dimethylpentane 0.00141 L4y methylnonane 0.0311] J2.6-dimethyldecane 0.0081
toluene 0.0013} I3 methylnonanc 0.0065] [2-methyldecalin 0.0024
4-methylheptane 0.0013] [-cthyl-2-methylbenzene 0.0237] JOTHER C12 0.0067
3,4-dimethylhexane 0.0030] T-methyl4- 0.0023] {5-methylindane 0.0015
octane 0.0024] [lisopropylcyclohexane isopentylcyclohexane 00023
1-propoxy-2-propanol 0.1082] Jmethyl isopropylcyclohexane 0.0093 pentylcyclohexanc 0.0051
Added CIBz 0.0600 1‘mf;hyll‘3‘l o 0.00331 Krexylcyclopentane 0.0033
. 150 cyclones €
;}:j::nzljr:ylcyclohexane gg(l);; 1’2}—) dir}; yc uilyl~3- 0.0043 g-melhylundecane 0.0031
ethylcyclohexane -methylundecane 0.0021
trans, trans-1,3,5- 0.0022) Tgicthylcyclohexane 0.0028f {4-methylundecane 0.0028
?_‘:;;: :écyd()hexane ST 1,2 4-trimethylbenzene 0.0355] j2-methylundecane 0.0041
ylen 00067 methvl propylcyclohexane 0.0103] [3-methylundecane 0.0036
dmethyloctane 50040 methyl propylcyclohexane 0.0070] |naphthalene 0.004]
3-methyloctane 0.0035 decanc 0.1018 dode@e 0.0106
1,2,3-trimethylcyclohexane 0.0027 methvl propyleyclohexane 00039] {2,6-dimethylundecane 0.0012
oxylene 00071 meth)_,'l propylcyclohexane 0.0064
ois. trans-1.2.4- 00030 1,4-dimethyl-1- 0.0086 Total] 1.0000
trimethyleyclohexane ;tl::iii;fc;orcxanc —— Fraction Identified| 0.9919
OTHER €9 00013 dirneﬂxy]g\'clohcxanc .
cis-1-ethyl-3- 0.0046] [\ methvi-3-isopropylbenzene | 0.0112
2;“?;2&;:‘3‘“6 ~=== [1.2.3-trimethylbenzene 0.0105
methylcyclohexanc 2,5-dimethylnonane 0.0106
nonanc 0.0268] 12.6-dimethylnonane 0.0225
trans-1 -ethyl-3- 0.0011] Jmethv! propylcyclohexane 0.0115
methylcyclohexane isobutylcyclohexane 0.0056
cts, trans-1,2,3- 0.0018) [Ipentvlcyclopentane 0.0079
;1;:(}}125:;1(;}“@(: 0.0069 ;’u;izcydf:elim‘e 00149
methvlcyclohexane .T-dimethylnonane 0.0082
isopropylbenzene 0.0019] {l.3-diethylbenzenc 0.0038
3,4-dimethyloctane 0.0048] |1-methyl-3-propylbenzene 0.0104
1sopropylcyclohexane 0.0069] ||.3-dimethyl-5-cthylbenzene | 0.0121
2.5-dimethyloctane 0.0057] |5-ethyl-2-methyloctane 0.0046
3,5-dimethyloctane 0.0013] |3-methyldecane 0.0177
cis-1-ethyl-2- 0 0040] [4-methyldecane 0.0111
memylc\;clollexane 2-methyldecane 0.0157
propvlcyclohexane 0.0142] [trans-decalin 0.0102
2 6-dimethyloctane 0.0169} 13-methyldecane 0.0154
3,3,5-trimethylheptane 0.0039] Jethyl propylcyclohexane 0.0029
3,6-dimethyloctane 0.0045] |ethyl propylcyclohexane 0.0023
5-cthyl-2-methytheptane 0.0109] [ethyl propylcyclohexane 0.0067
propylbenzene 0.0036] Imethvl butylcyclohexane 0.0039
1,1,2.3- 0.0024] fethy! propylevclohexane 0.0024
tetramethylcyclohexane methvl butylcyclohexane 0.0074
2,3-dimethyloctane 0.0033
; : undecane 0.0563
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4-methylnonane 0.0100] Jundecane 0.1209
S§D42 2-methylnonane 0.0146] |2-methyldecalin 0.0197
Compound Fraction| [3-ethyloctane 0.0032] |4.6-dimethyldecane 00184
1-methyl-2-ethylbenzene 0.0102] )2,4-dimethyldecane 0.0067
3 4-dimethylhexane 0.0019] [1-methyl-3- 0.0046] [3.6-dimethyldecane 0.0203
octane 0.0012| {isopropylcyclohexane 2 6-dimethyldecane 0.0071
cis-1,2-dimethylcyclohexane 0.0009 _l-methyl-3- 0.0031 2-methyldecalin 0.0071
Bz/Cl 0.0000 ‘;if;;f_yllg{c'°hcxa“° o551 [>-dimethyldecane 0.0249
ethylcyclohexane 0.0010 dimclhylt:.yclohcxane ' S-sec butylnonane 0.0028
1,1,3-trimethyleycichexane 0.0010] {diethylcyclohexane 0.0019f 1(2-methylbutyl)cyclohexanc 0.0050
ethylhenzene 0.0046] 11 2 4-trimethylbenzence 0.0173} |isopentylcyclohexane 0.0067
trans, trans-1,2,4- 0.0025] H-methyl-2- 0.0064] Ipentylcyclohexane 0.0202
trimethylcyclohexane isopropylcyclohexane hexyleyclopentane 0.0129
2.3-dimethylheptane 0.00121 |1 2-dimethyl-3- 0.0047| [OTHER C12 00035
m-xylenc 0.0105% Jethylcyclohexane
p_xyylem = dec’;nz 55| [e-methylundecane 0.0106
4-methyloctane 0.0035] {methy! propylcyclohexane oo030| |-methylundecane 00088
3-methyloctane 0.0030| |methyl propylcyclohexane 00043| [r-methylundecane 00139
v 2-methylundecane 0.0158
1.2 3-trimethylcyclohexane 0.0025] [methyl propylcycichexane 0.0038 STAER CI2 50030
o-xylene 0.0049] |diethylcyclohexane 0.0015 T-methylundeoane 0'0 3
cis, trans-1,2,4- 0.0013] [2-ethyl-1.3- 0.0018 -
trir‘nclhv]cv,cl‘ohexane dimethvicyclohexane OTHER C12 0.0045
trans-1-ethyl3- Goo12l 12.5-dimethylnonance 0.0071] dmethyl pentylcyclohexane 0.0038
mcthylcvol.ohcxanc 1,2, 3-tnmethylbenzenc 0.0050] fnaphthalene 0.0041
c1s-1-ethyl-3- 0.0638} [3,5.dimethylnonane 0.0075] |methyl pentylcyclohexane 0.0022
methylcyclohexane 2,6-dimethylnonane 0.0196} |methyl pentylcyclohexane 0.0029
trans- 1 -cthyl-3- 0.0019} F
imethyleyelohexane 1sopropylcyclohexane 0.0104| |jmethyl pentylcyclohexane 0.0070
onanc 0 0170] |isobutyleyclohexane 0.0058| [|dodecane 00554
s a1 2.3 ao01al [butyicyclohexanc 0.0072] |2.4-dimethylundecanc 0.0041
tnimethyleyclohexane pentylcyclopentane 0.0157] |methyl pentylcyclohe xane 0.0018
2.4-dimethyloctane 0.0051] {3,7-dimethylnonane 0.0107} |2.6-dimethylundecane 0.0074
cis-1-ethvl-4- 0.0012 ethyl propylcyclohexane 0.0032} JOTHER C13 0.0010
methyleyciohexane OTHER C11 0.0089] [hexylcyclohexane 0.0017
isoprapylbenzene 0.00208 3 fimethyl-5—cthylberzene | 0.0081
OTHER C10 0.0040| f=mmr T Torll 10000
2,5-dimcthyloctane 0.0023 5-methyldecane 0.0232 Fraction Identified| 0.9675
::rlnit:l-\el[ct;f‘gljumnc e 4-methyldecane 0.0159
propylcyciohexane 0.0081| |2-methyldecane 0.0i83
2,6-dimethyloctanc 0.0082] |2.3-dimethylnonane 0.0028
butvlevelopentane 0.0020 trans-decalin 0.0194
3 6-dimethyloctanc 0.0021] |3-methyldecane 0.0239
123 0.0068] |1.1-dimethyl-2- 0.0052
tetramethylceyvelohexane propylcyclohexane
propylbenzene 0.0023] lethyl propyleyclohexane 0.0042
evclohexanc/1 124Med 0.0011| |ethy! propyleyclohexane 0.0050
2 Tdmethyloctane 00014| fethy! propylcyclohexane 0.0086
1-cthyl-3-methylbenzene 0.0038 cthyl propylcyclohexane 0.0044
1-ethyl-4-methylbenzene 0.0074| [cis-decalin 0.0196
1.3, 5-Inmethylbenzene 0.0048] [ethyl propylcyclohexane 0.0069
ethyl propylcyclohexane 0.0049
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OTHER C10 0.0039] [1.1-dimethyl-2- 0.0031
SD43 4-ethyloctane 0.0051] Jpropylcyclohexane
Compound Fraction | [T-cthyl-3-methylbenzene 0.0020F lethyl propylcyclohexane 0.0028
1-ethyl-4-methylbenzene U016al [ethyl propyleyclohexane 0.0031
3 4-dimethylhexane 0.0013} [5-methylnonane 00114l |OTHER CI1 0.0058
octane 0.0020] f4-methyinonane 0.020a] |ethyl propyleyclohexane 0.0030
cis-1,2-dimethyicyclohexane | 0.001t]| |2-methylnonane 0.0386] |methyi butyleyclohexane 0.0117
Bz/Cl 0.0000] {3-ethyloctane 0.0001] |cis-decalin 0.0027
cthylcyclohexane 0.0013] [3-methylnonane 0.0180| Jundecane 0.0610
1,1,3-trimethylcyclohexane 0.0011] [1-methyl=- 0.0034] [2-methyldecalin 0.0099
cthylbenzene 0.0085] fisopropyicyclohexane 4.6-dimethyldecane 0.0082
e — Ty o003zl [T-methyl-3- 0.0126| [2,6-dimethyldecane 0.0030
trimethyleyclohexane isopropylcyclohexane 3,6-dimethyldecane 0.0082
2 3-dimethylheptane 0.0016] |!-methyl-3- 0.0085) ISTHER C12 0.0026
m-xylene 00209] Jiscpropyleyclohexanc 3-methylnonane 0.0080
2-ethyl-1,3- 0.0077
p-xylene 0.0080 dﬁneihvlcyclohexanc OTHER C12 0.0014
4-methyloctane 0.0050] Imethyl isopropylcyclohexane | 0.0072} [pentylcyclohexane 0.0056
3-methyloctane 0.0044] Imethy! isopropylcyclohexane | 0.0220] [3-ethylidecane 0.0028
1,2,3-trimethylcyclohexane 0.0034} [methyl propylcyclohexane 0.0162] |6-methylundecane 0.0027
o-xylene 0.0092 11 2-dimethyl-3- 0.0127| {5-methylundecanc 0.0018
cis, trans-1,2.4- 0.0018] Jethyicyclohexane 4-methylundecane 0.0029
trimethylcyclohexane decane 0.0989] |3 methvlundecanc 0.0025
QTHER c9 0.0018 methy! propylcyclohexane 0.0061 3-methylundecane 0.0031
cis-1-ethyl-3- 0.0018} fmethyl propyicyclohexane 0.0104] fdodecane 00049
:::ti]il tcg'cllzhexane ST07R methyl propylcyclohexane 0.0076
m;:thylcy)cltlohcxanc l diethylcyclohexane 0.0036 Total| 1.0000
trans-1-ethyl-3- 0.0047] |2-ethyl-1.3- 0.0047 Fraction Identified| 0.9648
methylcyclohexane dimethylcyclohexane
nonane 0.0324] |2.5-dimethylnonane 0.0130
trans-1-cthyl-2- 0.0017) |OTHER C10 0.0042
mcl.hylcvclbhcxanc 3,5-dimethylnonane 00115
cis, trans-1,2,3- 0.0034% 12 6-dimethylnonane 0.0304
trimethylcyclohexane 6ethyl-2-methyloctane 0.0030
2.4-dumethyloctane 00147} 137 dimethyinonane 0.0077
OTHER €19 000361 IGTHER C10 0.0067
?,4-dunethyloctane 0.0010 isobutylcyclohexane 0.0084
isopropylbenzene 0.0057 butyleyclohexane 0.0082
QTHER c1o 0.0017 pentylcvclopentane G.0169
1sopr9pylcyclohexane 0.0095 3.7 -dimethylnonanc 00143
2,5-d@ethy[octane 0.0067 OTHER CII 00033
3-,5-dlmethy]octzme 0.0016 methyl propylcyclohexane 0.0082
cis- 1-ethyl-2- 0-00521 I3 Fimetiy!-5-cihylbenzene | 00072
methylcyclohexane
propylcyclohexane 0.0256] |4-cthylnonanc 0.0061
2,6-dimcthyloctane 0.0277] [4-ethylnonanc 0.0045
3,3 5-trimethylheptane 0.0025| |>-methyldecane 0.0165
butylcyclopentane 0.0053] [4-methyldecane 0.0138
3,6-dimethyloctane 0.0065] {2-methyldecane 0.0135
2,3 dimethyloctane 0.0167] lethyl propylcyclohexane 0.0137
3-ethyl-2-methylheptane 00037] |3-methyldecane 0.0174
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2,3-dimethylheptane 0.0067] |methyl propylcyclohexane 0.0133
S§D44 1.2 4-trimethylcyclohexane 0.0031} }1,2 4-trimethylbenzene 0.0398
Compound Fraction| fm-xylene 0.0212] |methyl propylevclohexane 0.0102
eylene .0093] |1-2-dimethy!3- 0.0066
methyleyelopentane 00011 f4-methyloctane 00114 clhylcyclohexane
methylovclohoxane 0.0036] [GTHER €9 Go0r7| faome 0.05%
b - . ‘ i diethylcyclohexane 0.0036
1,1,3-tnmethyleyclopentane 0.0011} [3-methyloctane 0.0067 diethylcyclobexane 0.0045
2,5-dimethylhexanc 0.0013] I1,2,3-trimethylcyclohexane 0.0145| Idiethylcyclohexanc 0.0047
2.4-dimethylhexane 0.0024} Jo-xylene 0.0164] Jdiethylcyclohexane 0.0017
1,2 4-trimethylcyclopentane 0.0039] |cis, trans-1,2 4- 0.00711 l2-ethyl-1.3- 0.0015
1,2,3-trimethylcyclopentane 0.0035] ]trimethylcyclohexane dimethylcyclohexane
2,3-dimethylhexanc 0.0037] |cis-1-ethyl-3- 00106} I2,5-dimethylnonane 0.0065
3-ethyl-2-methylpentanc 0.0010| [methvicelohexane 12, 3-trimethylbenzene 0.0079
F-methviheptans 00370 trans-1-ethyl-3- 0.0046 3,5-dimethylnonane 0.0054
Bt — |methylcyclohexane 2.6-dimethylnonane 50138
4-methviheptane 0.0160] lhonane 0.0106
3 4-dimethylhexane 0.0027¢ Itrans-1-ethyl2- 0.0008 methyl propylcyclohexane 0.0076
. . ; 4 : 2,7-dimethylnonane 0.0044
OTHER C8 0.0013] |methylcyclohexane
ET — cooesl [ois, vans-12.3 00041 butylcyclohexane 0.0039
trimethylcyclohexane pentylcyclopentane 0.0097
3-ethylhexane 00055 trans. 1-ethyla- 0.01061 |3.7-dimethylnonane 0.0049
OTHER C3 0.0008 meﬂlylcycléhexane methyl propylcyclohexane 0.0035
cis-1,3-dimethylcyclohexane 0.0353 cis-1-ethyl4- 0.0021] [|4-ethylnonane 0.0030
trans-1,4- 0.0130] |metbylcyciohexane OTHER C11 1.0024
dimethyleyelohexane 3,4-dunethyloctane 0.0015] JOTHER C11 0.0014
OTHER C8 0.0009} Hisopropylbenzene 0.0030] [5-methyldecane 0.0057
1,1-dimethylcyclohexane 0.0036} I5THER C10 0.0014] [4-methyldecane 0.0053
OTHER C8 0.0020 isopropylcyclohexane 0.0053] [2-methyldccanc 0.0054
trans-1-ethyl-3- 0.0020 2,5-dimethyloctane 0.0036] |trans-decalin 0.0078
methyicyclopentane 3,5-dimethyloctanc 0.0008] |3-methyldecane 0.0058
cis-1-cthyl-2- 0.0034] = 1,1-dimethyl-2- 0.0009
mcthylcyelopentanc cis-1-cthyl-2- 0.0039 ropylcyclohexane
trans-1.2. 0.0013] methylcyclohexane OTHER C1IT 50008
dimethyloyclohexane propylcyclohexane 0.0154 STHER Gl 0'0010
octane 0.0705] |2.6-dimethyloctane 0.0123 el 0'0038
cis-1.4-dimethyleyclohexane | 0.0015] butylcyclopentane 0.0033) e 5.0255
trans-1.3- 0.0155] |3.6-dimethyloctane 0.00371 |5 methyldecalin 0.0023
dimethylcyclohexane 1,1,2,3- 0.0101 4,6-dimethyldecane 0.0020
OTHER C9 0.0013] jtetramethylcyclohexane 3,6-dimethyldecane 0.0036
OTHER €9 0.0013] - [propylbenzene 00948 [2-methyldecalin 0.0013
2,2,5-trimethylhexane 0.0033] |OTHER C10 0.0020 2,7-dimethyldecane 0.0043
2,4-dimethylheptanc 0.0057} |2.3-dimethyloctane 0.0031 pentylcyclohexane 0.0036
2,6-dimethylheptane 0.0148] [1-ethyl-3-methylbenzene 0.0106 hexylcyclopentane 0.0020
Added CIBz 0.0000] [l-ethyl-4-methylbenzene 0.0155] I6-methylundecane 0.0016
ethylevclohexane 0.0184] [!.3,5-trimethylbenzene 0.0255] |5-methylundecane 0.0013
2,5-dimethylheptanc 0.0079] J2-methylnonane 0.0138] |4-methylundecane 0.0017
1,1,3-tnmethyleyclohexane 0.0108] J3-ethyloctane 0.0095] f2-methylundecane 0.0025
.1 4-trimethylcyclohexane | 0.0027] [OTHER C10 0.0059] |3-methylundecane 0.0027
OTHER C9 0.0013] f§l-methyl-2-ethylbenzene 0.0156 dode(?ane 0.0074
cthylbenzenc 0.0092 OTHER C10 0.0016 2,6-dlmethylu.ndecane 0.0009
trans, trans-1.2 4- 0.0225] |methyl propylcyclohexane 0.0085 Total| 1.0000
trimethvleyclohexane 1-methyi-3- 0.0054 Fracton Jdentified] 09738

1sopropvlcyclohexane
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1,2-dimethyl-3- 0.0034
SD45 cthvlcyclohexane
Compound Fraction] {decane 0.0406
sec butylbenzene 0.06018
4-methylheptane 0.0021] |methyl propylcyclohexane 0.6030
octane 00019] [methyl propvleyclohexane 0.0035
Added ClBz 0.0000] §1-methyl-3-isopropylbenzene | 0.0031
ethylbenzene g.00211 11.2,3-timethylbenzene 0.0139
trans, trans-1,2 4- 00014] §2.5-dimethylnonane 0.0028
trimethylcyclohexane 2,6-dimethylnonane 0.0107
m-xylene 0.0074] [methyl propylcyclohexane 0.0035
p-xylene 000221 [lisobutylcyclohexane 0.0017
4-methyloctane 0.0022] [butylcyclohexane 0.0025
3-methyloctane 0.0018] |pentylcyclopentane 0.0066
1,2, 3-trimethylcyclohexane 0.0015] [3,7-dimethylnonane 0.0037
1.2,3-tnmethyleyclohexane 0.0038] JOTHER C11 0.6020
cis-1-ethyl-3- 0.0028] tmethy] propylcyclohexane 0.0059
methylcyclohexane 1,3-dimethyl-S-ethylbenzene | 0.0118
trans-1-cthyl-3- 00013l k5 Cirdecane 0.0104
methylcyclohexane 2
onane 00109] |rans-decalin 0.0052
trans-1-cthyl 4- 0.0035] |4-methyldecane 0.0094
methylcvclohexane 2-methyldecane 0.0148
2,3,5-tnmethylheptane 0.0014) [3-methvldecane 00178
1sopropylcyclohexane 0.0027} {1,4-dimethyl-2-cthylbenzene 0.0217
3,5-dimethyloctane 0.0018f |1,3-dimethyl-4-ethylbenzene 0.0046
cis-1-ethyl-2- 0.0015§ }1,1-dimethyl-2- 0.6059
methylcyclohexane propylcyclohexane
propylcyclohexane 0.00681 1l-methylindane 0.0050
2,6-dimethyloctane 0.0066] |1,2-dimethyl-4-ethylbenzene 0.0146
butylcyclopentane 0.0027] |1,3-dimethyl-2-ethylbenzene 0.0101
3,6-dimethyloctane 0.0018} Jethyl propylcyclohexane 0.0077
1,1,23- 0.0044] Imethy! butytcyclohexane 0.027%
tetramethylcyclehexane cis-decalin 0.0061
propylbenzene 0.0024f e 0.1300
1-ethyl-3-methylbenzene 0.0056 Z-methyldecalin 0.0204
1-ethyl-4-methylbenzene 0.00741 Iy -ethyl4-isopropylbenzene 0.0117
4-methylnonane 00159 ISTHER C12 0.0073
2-methylnonane 0.0063 1,24 5-tetramethylbenzene 0.0149
1,3,5-trimethylbenzene 0.0047 3,6-dimethyldecane 0.0338
OTHER C10 00025} I cthyidecalin 0.0160
3-methylnonane 0.0064 2 6-dimethyldecane 0.0332
1-ethyl-2-methylbenzene 0.0027 5 sec-butylnonane 00051
methyl isopropylcyclohexane (.0037 I ethyl-3-isopropylbenzene 00070
J-methyl3- 0.0026 13 cthylindane 00104
lzs-oe}z;;ivllg\;iclohexane 00021 pentylcyclohexane 0.0238
dimethylcyclohexane hexvlcyclopentane 0.0153
1,2 4-trimethylbenzene 0.0331] |1.2,3.4-tetramethylbenzene 0.0067
1-methyl-2- 0.0049] |5-methylundecane 0.0257
1sopropvicyclohexane 4-methylundecane 0.0145
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2-methylundecane 0.0199
OTHER C12 0.0035
3-methylundecane 0.0186
3,8-dimethyldceane 0.0079
methyl pentylcyclohexane 0.0047
naphthalene 0.0095
methyl pentylcyclohexane 0.0048
5,6-dimethylindane 0.0064
dodecane 0.0464
butyl ethylcyciohexane 0.0038
butyl ethylcyclohexane 0.0038
2,6-dimethylundecane 0.0071
2,9-dimethylundecane 0.0013
Total| 1.0000

Fraction Identified| 0.9847
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2,6-dimethyloctane 0.0097] |5-methyldecane 0.0216
SD46 3,3,5-trimethylheptane 0.0013] [4-methyldecane 0.0129
Compound Fraction] [butylcyclopentane 0.0028| |2-methyldecane 0.01%0
3,6-dimethyloctane 0.0027] [5-1soprepylnonanc 0.0019
1,2-dimethylcyclopentane 0.0005] 11,1,2.3- 0.0068| |1,4-dimethyl-2-ethylbenzene | 0.0154
2.3 4-trimethylpentane 0.0005} |tetramethylcyclohexane 3-methyldecane 0.0184
OTIIER CB 0.0007] [3-ethyl-2-methylheptane 0.00301 17 3-dimethyl4-cthylbenzenc | 0.0038
1,1,2-trimethyleyclopentane 0.0009] JOTHER CHO 000154 1y ,1-dimethy]-2- 0.0043
3-methylheptlane 0.0020] |OTHER C10 0.0021 ropylcyclohexane
3 4-dimethylhexanc 0.0006] |!-ethyl-3-methylbenzene 0.0056] |1,3-dimethyl-2-ethylbenzene 0.0055
I cthylhexane 0.0010] {1-ethyl-4-methyibenzene 0.0096] Jdiethylcyclohexane (.0062
octane 0.0027] 1!.3.5-tnmethylbenzene 0.0017| }diethyicyclohexane 0.0072
cis-1 2-dimethylcyclohexane 0.0011] |4-methylnonane 0.0189] Jethvl propylcyclohexane 0.0060
BZ/Cl 0.0000] [2-methylnonane 0.0178] [methyl butylcyclohexane 0.0215
ethylcyclohexane 0.0013f |3-ethyloctane 0.0040] Jcis-decalin 0.0038
2, 5-dimethylheptanc 0.0005] [3-methylnonane 0.0115} Jethy] propylcyclohexane 0.0038
1,1,3-trimethylcyclobexane 0.0014] |!-methyl-4- 0.0011] Jundecane 0.1336
cthylbcnzene 0.0030 ‘]S‘:::ﬁ’vl]‘;vd‘)heme o] [CHERC12 0.0059
trans, trans-1.2,4- 00027) Nsopropvieyclohexane - 6-cthyl-2-methyloctane 0.0122
trlmeﬂlvlcyclohcxane Lmethyl-3- 0.0040 2-methyldecalin 0.00%0
2.3-dimethylheptane 0.0011} Fisopropylcyclohexane 4,6-dimethyldecane 0.0068
m-xylene 001031 f2-ethyl-1,3- 0.0035] }2.4-dimethyldecane 0.0063
p-xylene 0.0035] [dimethylcyclohexane 3,6-dimethyldecane 0.0248
4-methyloctane 0.0032] |L-ethyl-1.2- 0.00201 [2-methyldecalin 0.0057
3-metiloctane 00024] [dimethyleyclohexane 2.5 dimelhyldecanc 00215
1.2, 3-tnmethylcyctohexane 00024 |L-methyi-2- 0.0224 OTIIER Cl12 0.0035
= A 1sopropylcyclohexane : :
o-xylene 0.0051] I-methyi-2- o.0087] {OTHER C12 0.0040
cis, trans-1,2 4- 0.0011 isopro;;v]cyclohcxane 5-methylindane 0.0071
trimet‘hvl “\Vciohexaﬂc 1.2-dimethyl-3- 0.0057] fpentylcyclohexane 0.0146
z)ii{l;i;;(': 833(1)2 Z:hc%anlc g clohexane T hexylcyclopentane 0.0138
methyleyclohexane ethyl propylcyclohexane 0.0048 OTHER C12 0.0037
cis-]-cthyl-3- 0.0040} fethyl propylcyclohexane 0.0059 G-methylundecane 0.0163
rr}cth&l'lcyclohcxane Sothyl 1 - 30053 4-methylundecane 0.0095
!c[: sm:,:l&l ?I,CZV,:.}I-Ohexane 0.0021 dimethylcyclohexane 2-methylundecane 0.0137
mnanc’ 5o757| |2+ dimethyinonane 0.0075] |OTHER C12 0.0019
1,2,3-trimethylbenzene 0.0080} |3-methylundecane 0.0100
trans-1-cthyl-2- 0.0007 OTHER C12 0.0026
methvlevelohexane sec butylcyclohexane 0.0038
cis, trans.1.2.3- 000151 |2.5-dimethylnonane 0.0050] [methyl pentylcyclohexane 0.0016
trimethyleyclohexane 2,6-dimethylnonane 0.0248] [naphthalene 0.0090
2 4-dimethyloctane 0.0052] |OoTHER C11 0.0015] |methyl pentylcyclehexane 0.0022
cis-1-ethyl-4- 0.0012] Imethy! propylcyclohexane 0.0094] |OTHER C12 0.0016
r}“;“? Icyclohexane isobutylcyclohexane 0.0056] |OTHER Ci2 0.0018
A imethyloctane 0.0026 butylcyclohexane 0.0070] |dodecane 0.0330
|sopr9py1cy’clohexanc 0.0049 pentylcyclopentans 5oissl [OTHER C13 0.0016
2 5-dimethyloctane 0.0029 3,7-dimethylnonane 0.0091] [|2.6-dimethylundecane 0.0036
3‘,5-d1methylocumc 0.0006 OTHER C11 50035] fhexylcyclohexane 6.0009
:zui;:t:sclljhcxane 0.0023 ethyl propylcyclohexane 0.0094
propylovelohexane 00105] 11,3-dimethyl-5-ethylbenzene | 00110 Total| 1.0000
5-cthyl-2-methyloctane 0.0053 Fraction Identified| 0.9632
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1,3,5-trimethylbenzene 0.0041] |dimethylcyciohexane
SD47 4-methylnonane 0.0225} |ethyl propylcyclohexane 0.0153
Compound Fraction| §2-methyinonane 0.0304] [cis-decalin 0.0049
l-ethyi-1,3- 0.0073] |Jethyt propylcyclohexane 0.0032
3,4-dimethylhexane 0.0032] |dimcthylcyclohexane undecane 0.0630
Added ClBz 0.0000| {!-ethyl-2-methylbenzene 001531 I ethyldecalin 0.0133
1,1,3-trimethylcyclohexane 0.0033] |diethylcyclohexane 0.0038 ethyl propylcyclohexane 0.0070
ethylbenzenc 0.0040f |methyl isopropylcyclohexane 00113 1,2,4,5-tetramethyibenzene 0.0049
tras, trans-1,2,4- 0.0069] [1-methyl-3- 0.00951 I3 methyldecalin 0.0175
trimethylcyclchexane 1s%r9pvlcy?lohexane OTHER C12 0.0030
trans. trans-1 3.5~ 00026l |1.2-dimethyl-3- 0.0070
trime, thylcyc 1(’1 l;exane cthylcyclohexane 5-ethyl-3-methyloctane 0.0180
m-xvlene 0.0085] [dicthyleyclohexanc 0.0041] f(2-methylbutyl)cyclohexane 0.0027
p-xylene 0.0033] }!.2.4-trimethylbenzene 0.0291] JOTHER CI2 0.0035
4-meothyloctane 0.0031 }-met]ly]-Z- 0.0146] |pentylcyclohexane 0.0097
St T e | e
3-meth§‘/loctane 0.0015} Jisopropylcyclohexane OTHER C12 0.0026
1,2,3-trimethylcyclohexane 0.0081] Jdecane 0.0639 6-methylundecane 00120
o-xylene 0.60841 Imethyl propylcyclohexane 0.0053 4-methylundecane 0.0053
1,1,2-trimethylcyclohexane 0.0025] [methyl propylcyclohexane 0.0067 T-mothylundecane 0.0004
OTHER C9 0.0020] i : OTHER C12 0.0039
cis-1othyl3- 00078 dxcﬂlylcycloﬁeXanc 00016 Imethyl pentylcyclohexane 0.0023
methylcyclohexane 1-mcthyl-3-1sopropylbenzene | 0.0027 5,6-dimethylindanc 0.0040
trans-1-cthyl-3- 0.0048| |!.3-dimethyl-2- 000911 fdodecane 0.0312
methylcyclohexane isopropyleyclopentane 2 4-dimethylundecane 00019
onanc 0.0169 1,2,3-tnmethylbenzene 00113
6-methyldodecane 0.0066
1,2,3-trimethylcyclohexane 0.0037] |2,3-dimethylnonane 0.0065 hexyloyciohexanc 00017
cis, trans-1,2,3- 0.0046] |2-4.6-trimethyloctane 0.0046 .
trimethylcyclohexane 2,6-dimethylnonane 0.0223
trans-1 -ethyl-4- 0.0127} lOTHER C9 0.0030 _ T.'otal 1.0000
methvlcvclohexane methyl propylovclohexane 00103 Fraction Identified| 0.9820
:sopropylbeﬂleﬂe 0.0026 isobutylcyclohexane 0.0086
?_,3,5-tnmethylhep(ane 0.0942 butylcvclohexane 0.0073
lsopr?py]cyc]ohcxane 0.0146 pentyleyclopentanc 00167
2,5-dimethyloctane 0.0048) 1337 dimethylnonane 0.0083
2,7-dimethyloctane 0.0045 S-methylindane 20089
p“’"—‘f‘“)’“'f’he"a“e 001991 N 3 dimethyl-s-cthylbermene | 00093
2,6-dimethyloctane 0.0175 S-ethyl-2-methyloctane 0.0052
T ——
it z . 4-methyldecane 0.0084
3,6—d?meth_vloctane 0.0049 3-ethy Inonane 00113
;t,}zl;lj;i?]z(l)rll]\::lx:;e 0.0126 trans-decalin 0.0171
3-ethyl-2-methythepiane 00065 [>-methyldecane 0.0141
propylbenzene 00027] {ethy] propyleyclohexane 0.0043
123 0.00a6] [ethyl propylcyclohexane 6.0036
tetramethylcyclohexane 1,3-dimethyl-2-ethylbenzene 0.0040
1-ethyl-3-methylbenzene 0.0094] |1.2-diethv]-1- 0.0083
1-ethvl-4-methylbenzene 00160] Jmethylcyclohexane
I-ethyl-1,3- 0.0040
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ltctramethylcyclohexane 1,1-dimethyl-2- 0.0030
SD48 propvlbenzenc 0.0071 ropylcyclohexane
Compound Fraction | §1.1.2.3- ooonal I ,3-dimethyl-2-ethylbenzene | .0024
teUame[hy]gyg]ohexane diethylcyc]ohexane 0.0034
3-methylpentanc 0.0006 ltet.hy]- 1,3- 0.0047] |diethylcyclohexane 0.0062
3 4-dimethylhexane 0.0010 ‘:f‘;;?’;”ﬁf;‘;’;‘;“ﬂim s ethyl propylcyclohexane 0.0023
1,1-dimethylcyclohexane 0.0009 : ethy! propylcyclohexane 0.0078
- l-ethyl-4-methylbenzene 0.0189} I Secalin 0.0031
Added CIB2 0.0000 3-ethyl-4-methylheptane 0.0041
ethylbenzene 00146 A ethyl propylcyclohexane 0.0015
- 1,3,5-trimethylbenzene 0.0141 ndecane 0.0372
U@s, trans-1,2,4- 0.0025 4-methylnonane 0.0174
tnmethylcyclohexane OTHER C12 0.0026
trans, trans-1,3,5- 0.0007| |2-methylnonane 0.0345 ethyl propylcyclohexane 0.0042
inmethylcyclohexane 3-methylnonane 0.0072) I2-methyldecalin 0.0036
m-xylene 0.0360] |l-ethyl-2-methylbenzene 00211} 1 Fimethyldecane 00025
p-xylenc 0.0133] |methyl isopropylcyclohexane | 0.0026 2.6-dimethyldecane 00075
OTHER € 00021} |1-methyl-3- 001201 3 methyldecalin 0.0017
OTHER C9 0.0025] psopropylcyclohexane 3-methylnonane 0.0064
trans, cis-1,2,4- 0.0051} |1-methyl-3- 0.0075
trimethylcyclohexane isopropyleyclohexane OTHER C12 00011
o-xylene 00174 2Teu1y1- 1,3- 0.0079] |pentylcyclohexane 0.0038
Cis, trans-1 2 4- 0.0032 dimethylcyclohexane hexvlcyclopentane 0.0034
tn'mcthylcyc]ohcxaxle t!li‘fnuelt)g;]h’:;lohexane 0.0044 3-ethyldecane 0.0008
B e T T —
N cis-bicyclo[4.3 O]nonane 0.0146 -
methylcyclohexane - 4-methylundecane 0.0027
cis-1-ethyl-3- 0.0106] |methyl isopropylcyclohexane | 0.0111 SnetyTndecane 50035
methylcyclohexane decane 0.0851 iy
trans- | -ethyl-3- 0.00601 [methyl propylcyclohexane D0076| [Fmethylundecane 0.0035
m’cthy ‘]cy clohexane methyl propylcyclohexane 0.0065 dodcc‘jane 00114
OTHER C9Y 0.0021 7 A<dimethylnonane 50039 2,6-dimethylundecane 0.0013
nonane 0.0382 2-ethyl-1.3- 00041
trans-| -cthyl-2- 0.0025 dimethylcyclohexane Total] 1.006G0
methylcyclohexane 1.2.3-trimethylbenzene 0.0198 Fraction Identified| 09799
cis, trans-1,2,3- 0.0048] B3 Simethylnonane 00105
trimethylcyclohexane -
7.4-dimethyloctane 0.0168] |:.6-dimethylnonane 0.0253
cis-1-cthyta- 000401 |methyl propylcyclohexane 0.0025
|methylevelohexane indane 0.0069
OTHER CI10 0.0009] |methyl propylcyclohexane 0.0062
1sopropvlbenzene 0.0021] [isobutylcyciohexane 0.0077
3,4-dimethyloctanc 0.0058] [butyicyclohexane 0.0069
isopropylcvelobexane 0.0131] |pentylcyclopentane 0.0147
3.5-dimethyloctane 0.0065} ]3,7-dimethylnonane 0.0118
2,5-dimethyloctane 0.0016§ |OTHER C11 0.0030
cis-1-ethyl-2- 0.0048] |5-methylindane 0.0093
methylcyclohexane 4-ethylnonane 0.0074
propylcvclohexane 0.0247 S-methyldecane 0.0051
2 6-dimethyloctanc 0.0262 4-methyldecane 00193
3,3,5-trimethylheptane 0.0024 2-methyldecane 00105
OTHER C10 0.0058 5-isopropylnonane 0.0113
3,6-dimethyloctane 0.0059 3-methyldecane 00134
1123 0.0152 trans-decalin 0.0141
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OTHER C10 0.0015] |1,3-diethylbenzene 0.0049
SD49 isopropylcyclohexane 0.0073] |OTHER Cl1 0.0091
Compound Fraction] |3,5-dimethyloctanc 0.0070] [1,3-dimethyl-5-cthylbenzene | 0.0103
2,5-dimethyloctane 0.0014] |4-ethylnonane 0.0086
3-methylpentane 0.0009] {cis-1-ethyl-2- 0.0055] |5-methyldecane 0.0207
toluene 0.0022) Pmethylcyclohexane 4-methyldecane 0.0111
4-methylheptane 0.0006 propy‘lcyclohexane 0.0178 2-methyldecanc 0.0121
3,4-dimcthylhexanc 0.0014 2,()—d1m.clhyloctanc 0.0160 trans-decalin 0.0034
cis-1,3-dimethylcyclohexane | 0.0009] |3.3.3-trimethylheptane 0.00303 I3 i opropylnonane 0.0142
octane 0.0015] [OTHER CI0 0.0038) I3 methyldecanc 0.0182
cis-1,4-dimethyleyclohexane | 0.0007] |3.6-dimethyloctane 0.00541 13 -dimethyl-2- 0.0049
2,6-dimethylheptane 0.0016] |!-1.2.3- 0.0121} |propylcyclohexane
dded ClBz 0.0000 tetramethylcyclohexane ethyl propylcyclohexane 0.0067
- propylbenzene 00079 K adicthvid 0.0055
ethylcyclohexane 0.0011 we-diethyl-1- .
2 5-dimethylheptane oort| |12 0.0032] Jmethyleyclohexane
ljl = )t/h lp S~ 0'0035 tetramethylcyclohexane ethyl propylcyclohexane 0.0030
el Vme yoyronexane - ITc:thyl—l,B- 0.0063 ethy! propylcyclohexane 0.0110
1,1, 4-trimethylcyclohexane 0.0011| pdimethylcyclohexane
OTHER C11 0.0021
OTHER C9 0.0010] }1-ethyl-3-methylbenzene 0.0164
cis-decalin 0.0031
ethylbenzene 0.0120] |i-ethyl-4-methylbenzene 0.0198
trans, trans-1,3,5- 0.0050] 11.3.5-trimethylbenzene 0.0342 undecane 0.0357
trimethylcyclohexane 2-methylnonane 0.0314 cthyl propylcyleohexane 0.0107
2,3-dimethylheptane 0.0027] 13.methylnonane 0.0091 2-methyldecalin 0.0054
n-xylene 0.0330] [T-ethyl-2-methylbenzene 00244] fctyl propyleyclohexane 0.0054
p-xylene 0.0133] [3ethyloctanc 00029 2,6-dimethyldecane 0.0096
2-mcthyloctane 0.0061} 11-methvl-3- 0.0130 OTHER C12 0.0034
3-methyloctane 0.0050] Hsopropvicyclohexane 2-methyldecalin 0.0031
1,2,3-timethyleyvclohexane 0.0012] fi-methyl-3- 0.0134| |3,5-dimethylnonane 0.0124
trans, cis-1.0.4- 0.0052] [isopropyleyclohexane OTHER C12 0.0020
trimethylcyclohexane methyl ?sopropylcyclohexane 0.0042] K2-methylbutyl)cyclohexane 0.0033
o-xylene 0.0206] I .,2 ,4.-tnmethyibenzene 0.0438 pentylcyclohexanc 0.0060
Ci?’ trans-1,2 4- 0.0026] Jcis-bicyclo[4.3.0jnonane 0.0128 hexylcyclopentane 0.0059
llnzm;:t}wlcy::kl;o:lcx:;n; XS ll»mcthyll-2- o 0157 OTHER C12 0.0016
,2,3-inmethylcyclohexane . 1sopropylcyclohexane 6-methylundecanc 00068
trans-1-ethyl-3- 0.0022] ]decane 0.0421
) 4-methylundecane 0.0030
methylcyclohexane methyl propylcyclohexane 0.0062 "
cis-1-ethyl-3- 0.0089] [methyl propylcyclohexane 0.0066 O-me }){/gr;;canc 0.0041
methylcyclohexane methyl propylcyclohexane 0.0114 0.0017
trans-1-ethyl-4- 0.0049 PR 00043 3-methylundecane 0.0025
methylcvclohexane sethvl- 1 :
- dimethylcyclohexane naphthalene 0.0018
cis, cis-1,2,4- 0.0031 1 F= e i, 70133 [5.6-dimethylindane 00013
trimethylcyclohexane o >y i -
nonane 00132 lsopropylcyclopentane dodecane 0.0085
s oyl 00053 1 ,2,3-.mmethy1bcn7_ene 0.0113] [2 6-dimethylundecane 3.0016
methvleyclohexane 25 -dTmethylnonanc 0.0123
cis, trans-1,2,3- 0.0028] |2.6-dimethylnonane 0.0176 Total| 1.0000
trimethyleyclohexane methyl propylcyclohexane 0.0043 Fraction Identified| 0.9748
2 4-dimethyloctane 0.0117] fmethyl propylcyclohexane 0.0144
cis-1-cthyl-4- 0.0039} Jisobutylcyclohexane 0.0068
gﬁ‘gggrgexaﬂe X butyicyclohexane 0.0102
) = 0 pentylcyclopentane 0.0143
xsopr(.)p_y cnrene 0.0022 3,7-dimethylnonane 0.0112
3, 4-dimethvloctane 0.0050
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tetramethylcyclohexane 2-methyldecane 0.0122
SD50 propylbenzene 0.0052} [5-isopropylnonane 0.0107
Compound Fraction] [1,1,2,3- 0.0030] |3-methyldecanc 0.0135
tetramethylcyclohexane ethyl propylcyclohexane 0.0031
2-methylhcplanc 0.0010 (ljjcthty;-iﬁ-] ) 0.0044| N T dimethyl-2- 0.0021
3.4-dimethylhexane 0.0015 ey cycionoxane propylcyclohexane
I-ethyl-3-methylbenzene 0.0057) N ethvindan 0.0023
octane 0002} i thyi-d-methylbonze o0 -
! [ € .
Z-methyloctane 0.0029 Yy -A-methylbenzen cthyl propylcyclohexane 0.0043
Added CIRz 0.0000 OTHER cio 0.0026 1,3-dimethyl-2-ethylbenzene 0.0037
1,3,5-tnmethylbenzene 0.0058 thl leveloh 0.0030
ethylcyclohexane 0.0020 T E— 0.0210 cluyl propylcycloiexane :
2,5-dimethylheptane 00011 -methy . methyl butylcyclohexane 0.0087
: 2-methylnonane 0037 ISTHER C12 0.0011
1,1,3-trimethylcyclohexane 0.0048 -
3-methylnonane 0.0067 is-decali 0.0016
ethylbenzene 0.0017 C1s-decalin -
1-ethyl-2-methylbenzene 0.0187 a 0.0488
trans, trans-1,3,5- 0.0036 3ot 00044 uncdecane -
trimethylcyclohexane -ethyloctane : 1-ethyi-4-isopropylbenzene 0.0028
2,3-dimethylheptane 0.0028 }-methy'l{3-l hexan 0.0122 ethyl propylcyclohexane 0.0047
. isopropylcvclohexane -
m-xXylene 0.0025 Tmethyl 3- 00090 2-met-hyldecalm 0.0032
p-Xylene 0.0011 isopropvlcyelohexane 2,4-dimethyldecane 0.0026
4-methyloctane 0.0067} D2-ethyl-1,3- 0.0065] [!.2,4.5-tetramethyibenzene 0.0027
3-methyloctane 0.0065{ pdimethylcyclohexane 2,6-dimethyldecane 0.0103
trans, cis-1,2,4- 0.0010] {dicthylcyciohexane 0.0044 3-methylnonanc 0.0077
trimethchyclohexmlc 1,2,4-trimethylbenzene 0.0292 2,7-dimethyldecane 0.0014
1,2,3-trimethylcyclohexane 0.0046] [diethylcyclohexane 0.0024] [OTIRR C12 R
o-xylen? E)UO?() cis-bicyclo]4.3 OJnonane 0.01471 I(2-methylbutyl)cyclohexane 0.0034
1 ‘,2,3-tnm<.lhylcyulohe)-:dnt 3.0061 _I-mclhyl—?; 0.0128 pentyloyclohexanc 00045
cis-1-cthyl-3- 0.0025] [isopropylcyclohexane W — 00041
melhyleyclohexane decane 0.1176 2 Y Ll):f opelane .
cis-1-cthyl-3- 0.0069} [diethylcyclohexane 0.0057 l-gul:i ceane e 0.0016
methylcvclohcxanc methyl propylcyclohexanc 0.0086 ,2,3 4-tetramethylbenzene 0.0085
cis, c1s-1,2 4- 0.0043 OTHER C12 0.0011
trimethylevelohexane methyl propyicyclohexane 0.0077 -
tetralin 0.0018
OTHER C9 0.0026] |OTHER Cl1 0.0021
2-methylundecane 0.0066
nonane 0.0342] |2-ethyl-1,3- 4.0051
dimethylcyeloh 3-methylundecane 0.0033
trans- 1 -ethyl-2- 0.0031 l‘f;‘z, L Ctgcl"z exane o581 [raphiaiene 00031
methylcvclohexane J»o-aimetiyl-c- : -
Gis rans-1 2 3- 00038 isopropvlcyclopentane methyl pentylcyclohexane 0.0011
Uir;lethvlcy‘cl;)hexane 1,2,3-tnmethylbenzene 0.01131 ldodecane 0.0100
2 4-dimethyloctane 0.0101] |1-methyl4-isopropylbenzene | 0.0161] F3 6.dimethylundecane 0.0020
1sopropylbenzene 0.0023] [2-6-dimethylnonane 0.0409
3 4-dimethyloctine 0.0043| |methyl propyleyclohexane 0.0033 Total| 1.0000
1sopropylcyclohexane 0.0117| |methyl propylcyclohexane 0.0136 Fraction Identified| 0.989]
3 5-dimethvloctanc 0.0050] |isobutylcyclohexane 0.0099
2.5-dimethyloctane 00012] §l-methyl-2-isopropylbenzene | 0.0096
cis-1-ethyl-2- 0.0036] |pentylcyclopentane 0.0166
methyleyelohexanc 3,7-dimethylnonane 0.0155
propylcyclohexane 0.0166] 11 3-diethylbenzene 0.0047
2,6-dimcthyloctane 0.0232) |5-methylindane 0.0112
3,3, 5-tnmethylheptane 0.0026; 11,3-dimethyl-S-ethylbenzene | 00121
butylcyclohexane 0.0056 4-¢thylnonane 0.0049
3, 6-dimethyloctane 0.0051} |5-methyldecane 0.0210
1,1,2.3- 0.0136] |4-methvldecane 0.0083
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1,1,2,3- 0.0171
SDs51 tetramethylcyclohexane
Compound Fraction| |propylbenzene 0.0045

1,1,2,3- 0.0038

tetramethylcyclohexane
cthanol 00N Aty 1.3- : 0.0052
methyl ethyl ketone 0.0023 dimethylcyelohexane
Added Benzene 0.0000{ [}-ethyl-3-methylbenzene (0.0030
methylcyclohexane 0.0006} T1-cthyi-4-methylbenzene (.0179
toluene 0.0018} 1,3 5-trimethylbenzene 0.0128
2-methyloctane 0.0006] 14-methylnonane 0.0214
Added CIBz 0.0000} |2-methylnonane 0.0382
ethylcyclohexane 0.0005] [3-methylnonane 0.0086
1,1,3-trimethylcyclohexane 0.0020} |1i-ethyl-2-methylbenzene 0.0198
ethylbenzene 0.0012} I1-methyl<4- 0.0040
trans, trans-1,3,5- 0.0052] lisopropylcyclohexane
trimethylcyclohexane 1-methyl-3- 0.0138
2,3-dimethylheptane 0.0020] lisopropylcyclohexane
m-xylene 0.0019] ]i-methyl-4- 0.0084
pxylene 0.0000 xsoproi)yllc;yclohexane —
4-methyloctane 0.0045 gfnﬂc]t)il;'lr’:v—clohexane o
3-methyloctane 0.0044 trans-1,2- 0.0052
1,2,3-trimethylcyclohexane 0.0063] jdimethylcyciohexane
o-xylene 0.0052] §1,2.4-trimethylbenzene 0.0273
1,2,3-trimethylcyclohexane 0.0064] lcais-bicyelo[4.3.0[nonane 0.0156
cis-1-cthyl-3- 0.0019] |!-methyl-2- 0.0066
methylcyclohexane 1sopropyleyclohexanc
cis-1-ethyl-4- 0.0111] |diethylcyclohexane 0.0060
methyleyclohexane decane 0.1048
is, cis-1,2.4- 0.0060] Tqethylcyclohexane (.0090
l(I)]In‘;;}?]}: lé»;;lohcxanc 00011 dfethylcyclohexane 0.0078
OTHER C3 50007 dmthylcyc]ohexane 0.0034
p—— 0,019 1 -met’hyl-3-1sopropylbenzene 0.0044
trans-1-cthyl-2- 0.0020 lls;p‘ri::jl‘j‘v’:l zpemane 0.0139
methylcyclohexane 1.2,3-trimethylbenzene 0.0054
trans-1-ethyl-3- 0.0046 -
methyleyclohexane 2,5-dimethylnonane 0.0117
2.4-dimethyloctane 0.0163] |2,6-dimethylnonane 0.0282
isopropylbenzene 0.0040] |methyl propylcyclohexane 0.0030
OTHER C10 0.0011] |methyl propylcyclohexane 0.0140
3 4-dimethyloctane 0.0062] |isobutylcyclochexane 0.0087
isopropylcyclohexane 0.0123] |1-methyl-2-1sopropylbenzene | 0.0084
3,5-dimethvloctane 0.0071} [pentylcyclopentane 0.0176
2,5-dimethyloctane 0.0018] |3.7-dimethylnonanc 0.0124
cis-1-ethyl-2- 0.00511 |1.3-diethylbenzene 0.0035
methylcyclohexane 5-methylindane 0.0086
propylcyciohexane 0.02531 1 3-dimethyl-5-ethylbenzene | 00080
2,6-dimethyloctane 0.0254] I4-ethyinonane 0.0062
3,3.5-tnmethylheptane 0.0026] [3ethymonane 070040
butylcvelohexane 0.0062] [5-methvidecanc 0.0167
3,6-dimethvloctane 0.0064] [4-methyldecane 0.0119
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2-methyldecane 0.0121
OTHER Cl11 0.0019
S-isopropylnonanc 0.0140
3-methyldecane 0.0157
1,1-dimethyi-2- 0.0032
propylcyclohexane
1-methylindane 0.0026
OTHER Cl11 0.0032
1,3-dimethyl-2-cthylbenzene 0.0049
ethyt propylcyclohexane 0.0025
methyi butyleyclohexanc 0.0103
cis-decalin 0.0022
methyl butylcyclohexane 0.0019
undecane 0.0468
1-ethyl-4-isopropylbenzene 0.0077
2-methyldecalin 0.0068
1,2,4,5-tetramethylbenzene 0.0029
3,6-dimethyldecane 0.0066
2-methyldecalin 0.0023
2,6-dimethyldecane 0.0020
3,7-dimethyldecane 0.0072
4,5-dimethyldecane 0.0013
pentylcyclohexane 0.0050
4-methylindane 0.0038
4-ethyldecanc 0.0010
6-methylundecanc 0.0029
S-methylundecane 0.0021
tetralin 0.0032
2-methylundecane 0.0039
3-methylundecane 0.0041
dodecane 0.0135
2,4-dimethylundecane 0.0006
2,6-dimethylundecane 0.0016
Total| 1.0000
Fraction Identified| 0.9921
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3,6-dimethyloctane 0.0046] JOTHER Cl11 0.0019
SDs2 1,1,2,3- 0.0181} ]1,2-dimethyl4-ethylbenzene 0.0123
Compound Fraction| {tetramethyicyclohexane 1 4-dimethyl-2-cthylbenzene | 0.0177
fpropylbenzene 0.00641 [T 1-dimethyl-2- 0.0035
1,1,2,3- 0.0036] |propylcyclohexane
A oonos| Jewamethyleyclohexane 1,3-dimethyl-2-ethylbenzenc | 0.0079
dimethylcyclohexane lethyl-1,3- 00053 [oTHERCT1 0.0063
octane 0.0021 dimethyleyclohexane ethyl propylcyclohexane 0.0032
1-ethyl-3-methylbenzene 0.0086 i
2-mcthy! octane 0.0013 Tethyl&-methylbenzene 00154 mel.hyl b\.xtylcyclohcxane 0.0123
Added €113/ 0.0000 1,3,5-trimethylbenzene 0.0103 cis-decalin 0.0054
cthy]cy-ullollcxallc 0.0013 A methylnonanc 00218 ethyl propylcyclohexane 0.0023
1.1 3-trimethylcyclohexane 0.0016 > methylnonans 00337 undecane 0.0609
cthylbenzene 0-0937 3-methylnonanc ooos3] [ethyl propylcyclohexa.ne 0.0049
t;tnn; L}t:\ai[fj:;llo:]es\(mu 00673 1-ethyl-2-methylbenzene 0.0201 ;—eﬂmﬁ-i—;sopropylbenzene 0.0070
7.3-dimethylheptane 0.0019] |diethylcyclohexane 0.0037 l-;n : Sy ccalin 0078
,2.4 S-tetramethylbenzene 0.0047
m-xylene 0.0080} |!-methyl-3- 00121 -
isopropylcyclohexane 2,5-dimethyldecane 0.0133
p-xylene 0.0032 I-methyl-3- 0.0080] 11,2,3,5-tetramethylbenzene 0.0026
-methyloctane 0.00271 Yisopropylcyclohexane 2-methyldecalin 0.0046
3-methyloctane 0.00291 F2-ethyl-1,3- 0.0061} 1375 dimethyldecanc 00114
1,2,3-trimethylcyclohexane 0.0061 d@methvlcyclohexane 2 6-dimethyldecane 0.0025
o-xylene 0.0087] [Jdiethylcyclohexane 0.0042 2’7-dimethyldecane 50030
cts, trans-1.2.4- 0.0034] |!1.2.4-trimethylbenzene 0.0389 . - .
rimethylcyclohexane Tmethyl-2- 00137] [pervlcyclohexane 0.00734
1.2,3-trimethyleyclohexane 0.0019] lisopropylcyclohexane hexylcyclopentane 0.0039):
cis-1-ethyl-3- 0.0013] ]diethylcyclohexane 0.0114] [4-ethyldecane 0.0016
methyleyvelehexane decane 0.0839} |1.2.3 4-tetramethylbenzene 0.0071
cis-1-ethyl-3- 0.0089] I'methyl propylicyclohexane 0.0058] [tetralin 0.0024
m?tﬁy'lc)'clohech methyl propylcyclohexane 0.0078] |2-methylundecane 0.0035
fr]:mzlt;:lczvfloh exane 0.0045 methyl propylcyclohexane 0.0104] |3-methylundecane 0.0021
OTHER C9 0.0009] [2-ethvl-1.3- 0.0025]  |dodecane 0.0073
dimethylcyclchexane 2,6-dimethylundecane 0.0008
2“"1‘;:'_‘1"'_&&)1_2- 8833 1.3-dimethyl-2- 0.0127
- ) isopropylcyclopentane Totatl 1.0000
methylcyclohexane 1.2, 3-trimethylbenzene 0.0117 : .
trans-1-cthyl-4- 0.0033 - Fraction Identifted{ 0.9501
methylcyclohexane 2,4, 6-tnmethyloctane 0.0114
2 A-dimethyloctane 00125] |2.6-dimethylnonanc 0.0263
1sopropyvlbenzene 0.0031] |methyl propyleyclohexane 0.0028
OTHER C10 00007] |methyl propylcyclohexane 0.0144
2.3 5-mmethylheptane 0.0010] |4.3-dimethylnonane 0.0076
3 4-dimethyloctane 0.0043] |1-methyl-2-isopropylbenzene | 0.0096
isopropylcvclohexane 0.0093] |pentylcyciopentane 0.0174
3.5-dimethyloctane 0.0056] |3,7-dimethylnonane 0.0137
2 5-dtmethyloctane 0.0012] }L3-diethylbenzene 0.0040
cis-1-ethyl-2- 0.0044] |3-methylindane 0.0110
methylcyclohexane 1,3-dimethyl-5-ethylbenzene 0.0110
propylcyclohexane 0.0197] |4-ethylnonane 0.0066
2 6-dimethyloctane 0.0219] |5-methyldecane 0.0215
3.3,5-tnmethylheptanc 0.0026 4-methy[decane 00116
4 5-dimethyloctane 0.00411 12-methyldecanc 0.0155
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2,3-dimethyloctane 0.0054] |2,4-dimethyldecane 0.0091
SD53 2-methylnonane 0.0044] 13,6-dimethyldecane 0.0284
Compound Fraction | §3-methylnonane 0.00211 |2 6-dimethyldecane 0.0081
1-ethyl-2-methylbenzene 0.0055 2-methyldecalin 0.0076
foluene 0.0031] |!-methyl-4- 0.0010} 176 Gimethyldecane 0.0365
octa.n_e 0.0015 ;sﬁ«:g;x;{lgiclohexane 00032 2,7‘dj1methyldecane 0.0039
2 6-dimethylheptane 0.0011] |, sopropylcyclohexane 4,5-dimethyldecane 0.0046
ethylcyclohexane 0.0014 1-methyl-3- 0.0025] |OTHER C12 0.0018
cis, cis-1,3,5- 0.0011] Jisopropylcyclohexane butyl methylcyclohexane 0.0047
trimethylcyciohexane 2-ethyl-1,3- 0.0018] Tpentylcyclohexane 0.0265
1,1,3-tnmethylcyclohexane 0.0013 dimcthy_/lcyclohexane 4-methylindane 0.0150
ethylbenzene 0.0026] |1.2,4-trimethylbenzene 001291 15 3 4 tetramethyToenzene | 0.0033
trans, trans-1.2 4- 000301 [cis-bicyclo[4.3.0]nonane 0.0041 5-methylundecanc 00103
trimethylcyclohexane 11,34- 0.0031
twams, trans-1 3,5- 00013 {tetramethyleyclohexane 4-methylundecane 0.0095
trimethylcyclohexane decane 00306} |tetralin 0.0012
m-xylene 0.0060] |methyl propylcyclohexane 0.0019} |2-methylundecane 0.0136
p-xylene 0.0016] |methyl propylcyclohexane 0.0025F JOTHER C12 0.0009
2-methyloctane 0.0026] |methyl propylcyclohexane 0.0031) {3-methylundecane 0.0078
trans, cis-1,2,4- 0.0027] [2-ethvl-1.3- 0.0019) OTHER C12 0.0041
trimethylcyclohexane dimethylcyclohexane OTHER C12 0.0022
cis-1 -ethy!—Z- 0.0025 1 ,2,3Ttnmethylbenzene 0.0052 naphthalenc 0.0049
methylcyclohexane 2,5-dfmethyln0nane 0.0032 methyl pentylcyclohexane 0.0045
0-xylene 0.0055 2,6-du'nethyh10nane 0.0092 5 6-dimethvlimdan. 50074
- ,6-dimethylindane .
1,2,3-trimethyleyclohexane 0.0030] [methyl propyleyclohexane 0.0035 e S50
cis-1-ethyl-3- 0.0033] [isobutylcyclohexane 0.0024 exfane i
methylcyclohexane butylcyclohexane 00026l |2.6-dimethyldodecane 0.0051
cis. cis-1.2.4- 0.0014] [pentylcyclopentane 000681 |!.1.5-trimethylindane 0.0019
trimethylcyclohexane 3.7-dimethylnenane 0.0067] |2.6-dimethylundecane 0.0051
nonane 0.0137] |OTHER Cl1 0.0017] |OTHER C13 0.0019
trans-1-ethyl-2- 0.0008] 15-methylindane 0.0061] |2,4-dimethylundecane 0.0029
methyleyclohexane 2,3-dimethylnonane 0.0036] [2-butyl-1,1,3- 0.0026
trans-1-ethyl-3- 0.0011] 14-ethylnonane 0.0040| Jtrimethylcyclohexane
methylcyclohexane 5-methyldecane 00211 |OTHER C13 0.0012
2.4-dimethyloctane 0.0046 4-mothyldecane voiogl JOTHER C13 0.0015
cis-1-ethyl-4- 0.0009] > methyldecane 00159] l6-methyldodecane 0.0030
methylcyclohexane OTHER C11 0.0007] {hexylcyclohexane 0.0049
fsopropy]benzenc 0.0013 trans-decalin 0.0179] J4-ethylundecane 0.0013
1soprc_)py]cyclohexane 0.0034 3-methyldecanc 0.0257] f5-mothyldodecanc 00010
3’5'd‘f“e‘hy1°°‘a“e 0.0013| I -dimethyl-2- 0.0061] [4-methyldodecane 0.0021
OTHER C10 0-0010F Ipropylcyciohexane 3-ethylundecane 0.0026
propylcyclohexane 0.0063] |1,3-diumethyl-2-ethvlbenzene 0.0059 -
i - 2,10-dimethviundecane 0.0018
2 6-dimethvloctane 0.0075] |diethyicyclohexane 0.0072
’ - —— 3-methyldodecanc 0.0034
1,1,2.3- 000611 |diethylcyclohexane 0.0157
tetramethylcyclohexane cthyl propylcyclohexane ooo76] |OTHERCI3 0.0048
propvlbenzene 0.0023] {cis-decalin 0.0302 Added C13 0.0000
3-ethyl-2-methylheptane 0.0009] {ethy! propylcyclohexane 0.0120] |OTHER Cl4 0.0034
1,1,2,3- 0.0013] [ethyl propylcyclohexane 0.0057] |OTHER Cl4 0.0015
tetramethyleyclohexane undecane 0.1626] |OTHER C14 0.0028
1-ethyl-3-methylbenzene 0.0030} |ethyl propylcyclohexane 0.0121
l-ethyl4-methylbenzene 0.0050} |6-ethyl-2-methyloctane 0.0215 Totalf 1.0000
1,3,5-trimethylbenzene 0.0095] [2-methyldecalin 0.0261 Yraction ldentified| 0.9685
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SD3s4 1 -ethyl-2-methylbenzene 0.0046] 13,6-dimethyldecane 0.0288
Compound Fraction| |OTHER C10 0.0008] |2-methyldecalin 0.0095
1-methyl-3- 0.0027] |3,5-dimethyldecane 0.0092
toluenc 0.0026] |isopropyicyclohexane 3,7-dimethyldecane 0.0365
trans-1 4- 0.0005] [1-methyl-3- 0.00211 12 7-dimethyldecane 0.0065
dimethylcyclohexane isopropylcyclohexane 4,5-dimethyldecance 0.0067
octanc 00012 pretiol S 0.0016) [OTIER C12 00036
2, 6-dimethylheptane 0.0009 ()l';?;;lfl){l '(iy lL()O exanc 0009 butyl methyleyclohexane 0.0075
cis, cis-1.3,5- 0.0010 — - : pentyicyclohexance 0.0271
trimethylcyclohexane 1,2 4-trimethylbenzene 0.0107 el -
— exvlcyclopentane 0.0174
ethylcyclohexane 00009] [eis-bicyclo[4.3.0Jnonane 0.0034
. et 00026 5-ethyldecane 0.0065
1,1 4-trimethylcyclohexane 0.0011] Y Lo . S-methylundecane 00231
cthylbenzene 0.0020] PSOPLOPYCyc nexanc
decane 0.0253] |4-methylundecane 0.0134
trans, trans-1,3,5- 0.6024 - tetralin 0.0029
trimethvlcyclohexane methyl propylcyclohexane 0.0015 :
2,3-dimethylheptane 0.00t0] [|methyl propylcyclohexane : OTERCIo
m-xylene 0.0049| |methyl propylcyclohexane 0.0025 0.0054
- - 2 ethyl-1.3- 0.0005] |3-methylundecane 0.0175
p-xylene 0.0012 -elhyi-1. :
dimethylcyclobexane OTHER C12 0.0073
4-methyloctane 0.0021 yicy
- 1,3-dimethyl-2- 0.0017] {OTHER C12 0.0044
3-methyloctane 0.0022] |.0
T3 3 rimethvioveioheane 50030 1sopropylcyclopentane naphthalene 0.0095
2, yicy 0'0045 1,2,3-trimethylbenzene 0.0045§ Imethyl pentyicyclohexane 0.0060
O'f’ie“9 ———{ [-methyl4-isopropylbenzene | 0.0028} |5 6-dimethylindanc 0.0085
1.,,.,_ -trimethvlcyelohexane 01002; 2.6-dimethylnonanc 0.00811 ldodecane 00410
cis-l-cthyl-3- 0.0027} 13 7-dimethylnonane 0.0021| [OTHERCI3 0.0061
methylcyclohexane =
e 24 00013 methyl propylcyclohexane 0.0016] {1OTHER C13 0.0022
tr:rnclhvll:\;clohcxallc 4.5-dimethylnonanc 0.0027] 12 6-dimethylundccane 0.0076
nonane 00113} | -methyl-2-isopropylbenzene (.0026] 12 5-dimethylundecane 0.0019
trans-1-ethyl-2- 00007} |pentyleyciopentanc 0.00621 13 6-dimethylundecane 0.0028
mcmy]cvclohcxane 3 ,7-dimethy1nona.ne 0.0062 2-butyl-] 13- 0.0022
cis, trans-1,2,3- 0.0010F |1,3-diethylbenzene 0.0019] Htrimethylcyclohexane
tnimethylcvclohexane S-methylindane 0.0061] JOTHER C13 0.0011
2 4-dimethyloctane 0.003%] |1,3-dimethyl-5-ethylbenzene 0.0060] JOTHER Ci3 0.0013
isopropylbenzene 0.0008] {4-ethylnonane 0.0041] Jpentamethylbenzene 0.0020
3 4-dimethyloctanc 0.0011] [5-methyldecane 0.0199] }(4-mcthylpentyl)cyclohexane | 0.0024
isopropylcyclohexane 0.0032] [4-methyldecane 0.0101] lhexylcyclohexane 0.0038
3,5-dimethvloctane 0.0012] {cis-decalin 0.0149} [|6-methyldodecane 0.0010
cis-1-ethyi-2- 0.0009] |2-methyldecane 0.0028] H-ethvlundecane 0.0015
methylcyclohexanc 5-isopropylnonane 0.0166] |4-methyldodecane 0.00t5
propylcyclohexane 0.0051} 13 methyldecane 0.0244] |2,10-dimethylundecane 0.0018
2,6-d}methyloctane 0.0062y 177 dimethyl4—ethyibenzene | 0.0065] |OTHER C13 0.0013
2.7-d?mcthyloctanc 0001t i ,3-dimethyl-2-ethylbenzene 0.0061] |3-methyldodecane 0.0024
3 6-dimethyloctane 0.0030) [ethy! propylcyclohexane 0.0077] |4.5-dimethylundecane 0.0033
propyibenzene 0.0019) I 4-dimethyl-2-ethylbenzene | 0.0171| {tridecane 0.0115
1.1.2,3- 0.0008}  lethyl propylcyclohexane 0.0080] [2-methylnaphthalene 0.0025
tetramethylcvelohexane methyl butyleyclohexanc 002781 [OTHER C13 0.0010
I-cthyl-1,3- 000 [ decalin 0.0122] |2-<thyltetralin 0.0019
dimethylcyclohexane -
[ cthvl-3-metinylbenzene 00025l |ethyl propyleyclohexane 0.0059] |5-methyltridecane 0.0022
I cthvi<-methvibenzene 000421 |undecane 0.1385] 12-methyltridecane 0.0007
1 3.5-trimethylbenzenc 0.0075] [ethyl propylcyciohexane 0.0124] 12.7.10-trimethylundecane 0.0039
4-methylnonane 0.0043] J2-methyldecalin 0.0202} |OTHER C14 0.0023
2-methylnonane 0.0036 2-memy]-6-emy'10CMe 0.0274 Total| 1.0000
3-methylnonane 0.0017] |2.4-dimethyldecane 0.0104 Fraction Identified| 0.9623
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methylcyclohexane

propvleyclohexane 0.00461 |1.3-dimethyl-4-cthylbenzene 0.0033
SD35 — 7 G-dimethyloctane 0.0043] [1.1-dimethyl-2- 0.0018
Compound Fraction butylcyclopentane 000131 lpropylcyclohexane
1123 0.003%6 t.2-dimethyl4-cthylbenzene 0.0070
mclhylt.yclohexanc 83882 tetrmethy]cyclohexanc 1 ,3-dimethyl-2-clhy1benzcnc 0.0015
toluene . propylbenzene 0.05011 Jethyl propylcyclohexane 0.0009
2-methylheptane 0.0006} N ethyi1 3- 0.0016] [cis-decalin 0.0065
cis-1,3-dimethylcyclohexane 0.0015% ldimethylcyclohexane eyl propyloyclonexan 00007
trans-1,4- 0.0005f |1-ethyl-3-methylbenzene 01557} ISTiER C1i 0.0008
dimethylcycloh thy -
m,]e P I-ethyl4-methylbenzene 0.0716 ethyl propylcyciohexane 0.0018
octane 0.0021 -
1,3,5-trimethylbenzene 0.08411 I eane 00074
cis-1 4-dimethylcyclohexane 0.0008 3-methylnonane 00029 = i -
2.6-dimethylheptane 00014| |=mrem s YIS 2-methyldccalin 0.0039
: . OTHER C12 0.0017
2,7-dimethylheptane 0.0009
T y— Tro| [stvioctane 00023} 1754 S-tetramethylbenzene | 0.0020
i 1-ethyl-2-methylbenzene 0.0621
1 ) 1 ,3-tn'meﬂ1ylcyclohexane 0.0026 - Yy 1 ,2,3 ,S-letramethy]bcnzene 0.0042
OTHER CO 0.0007 3-methylnonane 0.0009 2-methyldecalin 0.0017
REE ' |-methy-3- 00029} [T 3 gimethyl - 0.0108
OTHER C9 0.0006 isopropylcyclohexane isoprcpylbénz ene
ethylbenzeni =3 ggg;; ! —methyl]-3y-c1 hex 0.0034 (2-methylbutyl)cyclohexane 0.0012
trans, trans-1,2 4- . 1sopropylcyclohexane - -
trimethvlcyclohexane 2-ethyl-1,3- 0.0016 5-methylindane 0.0021
2,3-dimethylheptane 0.0012| }dimethylcyclohexane hexylcyclopentane 0.0015
m-xylene 0.0094] {1.2.4-trimethylbenzene 0.1466 pentylcyc.lohexanc 0.0064
p-xylene 00033 }-meﬂlyll-2- 0.0036] J4-methylindane 0.0055
4-methyloctane 0.0012 gzr;siy s}‘:;?l}lzl)::z:ne X 1,2,3 4-tetramethylbenzene 0.0022
3-methyloctane 00012 methyl propylcyclohexane ().0018 ety lundesane pome
[ 2 3-rimethylcyclohexane | 0.0023 PPy 4-methylundecane 0.0018
sec-butylbenzene 0.0026] o TiIER C12 01
o-xylene 0.6163] e : 00011
— Y T 0128 dicthyleyclohexane 0.0036 2-methylundecane 0.0033
cis, trans-1,2 4- 2 .0073
trimethylcyclohexane j'-ethi\g-:,}l B 0.0013| 3 methyiundecane 0.0058
I-methyl2- 0.0009] HReElicye onexane OTHER C12 0.0017
1-methyl-3-1sopropylbenzene | 0.0034
propylcyciopentane - methy! pentylcyclohexane 0.0013
is-]- 3 1.2,3-trimethylbenzene 0.0320
cis-1-ethyl-3 0.0032
- naphthalene 0.0049
methylcyclohexane 2,5-dimethylnonane 0.0024 AT~ 50095
trans-1-ethyl-3- 0.0018| [26-dimethylnonane 0.0041 d’d' Imehyindane o
methylcyclohexane methyl propyleyclohexane 0.0023| feine '
nonane 0.0037 dane 00095 OTHER C13 0.0047
trans-1 -ethyl-2-' 0.0014 isobutylcvclohexane 50016] 1 ,3,5-u-fethylbe.nzene 0.0025
methylcyclohexane 1,1,5-tnimethylindane 0.0030
T butvlcyclohexane 0.0021 -
cis, trans-1,2,3- 0.0009 2,6-dimethylundecane 0.0025
trimethylcyclohexane pentylcyclopentane 0.0047 N TP e s o014
frans-1-cthyl4- 0.0035] |3.7-dimethylnonane 0.0028] L= th’} : =
methylcyclohexane T 3-dicthylbenzene 0.0673| for e 0025
cis-1-ethyl-4- 0.0009 1-methyl-3-propylbenzene 0.0087) I exviovel h\ - £.0005
methylcyclohexane i i YRR exylcyclohexane 0.0011
isopropvibenzene 0.0192 .3-dimethyl-5-ethylbenzene ' 2 .9-dimethylundecane 0.0026
2.3 5-trimethylheptane 00009 |>-methyldecane 0.0046] 177 dimethylindanc 00011
2 4-dimethyloctanc 0.0006| [+methyldecane 0.0016] 15 TG-dimethylundecane 0.0007
1sopropylcyclohexane 0.0029 l-memyl-thropylbeuzene 0.0033 OTHER C13 0.0016
2 5-dimethyloctanc 00012 trans-decalin 0.0014] |tridecane 0.0025
cis-1cthyl2- 00014 3-methyldecane 0.0058 Total| 1.0000
1,4-dimethyl-2-ethylbenzene 0.0069 Fraction Identified] 0.9868
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Group 1w: Water-Based Fiats/ Group 6-w: Water-Based
Low-Gloss/Medium Gloss Semi-transparent Stains

Compound Fraction Compound Fraction
Texanol 0.3522 propylene glycol 0.6044
propylene glycol 0.3331 2-butoxyethanol 0.0878
ethylene glycol 0.1722 diethylene glycol butyl ether 0.0857
diethylene glycal butyl ether 0.0601 dipropylene glycal monobutyl ether 0.0684
diethylene glycol methyl ether 0.0270 1-propoxy-2-propano! 0.0657
2-butoxyethanol 0.0146 isopropyl! alcohol 0.0591
diethylene glyco! 0.0098 diethylene glycol ethyl ether 0.0180
sec-butyl alcohol 0.0093 N-methyipyrrolidone 0.0108
hexylene glycol 0.0070 Total 1.0000
1-amino-2-methyl-2-propanol 0.0039
1-butoxy-2-propanol 0.0021
isoprapyl alcohol 0.0021
dipropylene glycol methyl ether 0.0018
unknown C9 0.0019
unknown C12 0.0015
unknown C8 0.0012
Total 1.0000

Group 2w: Water-Based Group 7w: Water-based Traffic Paints
Clear Wood Finishes Compound Fraction
Compound Fraction methanol 0.3720
2-butoxyethano! 02675 diethylene glycol buty! ether 0.2353
|N-methylpyrrolidone 0.2421 Texanol 0.1497
2-methoxy-1-propanol 0.1429 ethanol 0.1088
lisopropyt alcohol 0.1357 ethylene glycol 0.0969
dipropyiene glycol methyl ether 0.0595 propylene glycol 0.0217
[propylene glycol 0.0590 isopropyl alcohol 0.0085
Texanol 0.0328 2-butoxyethanol 0.0072
dibutyl phthalate 0.0232 Total 1.0000
|methyl amy! ketone 0.0165
1-butoxy-2-propanol 0.0137
sec-butyl alcohoi 0.0071
Total 1.0000
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3 6-dimethyloctane 0.0030 0.8730 56
Group 2s: Solvent-based Clear Wood Finishes trans-1,3-dimethylcyclopentane | 0.0030 0.8760 57
4-methyldecane 0.0030 0.8790 58
Compound Fraction cum frac #of pentylcyclopentane 0.0029 0.8819 59
cmpds. 1,2.4-tnmethylcyclopentane 0.0029 0.8848 60
butyl acetate 0.1424 0.1424 1 3-methylhexane 0.0029 0.8876 61
'm-xylene 0.0560 0.1984 2 trans, trans-1,3,5- 0.0027 0.8904 62
methyl ethyl ketone 0.0508 0.2492 3 trimethylcyclohexane
toluene 0.0402 0.2894 4 dodecane 0.0027 0.8931 63
acetone 0.0396 0.3289 X 2-methvldccalin 0.0026 0.8957 64
2-butoxyethano! 0.0367 0.3657 6 2-methyldecane 0.0026 0.8984 63
isobutyl isobutvrate 0.0360 0.4017 7 cis-decalin 0.0026 0.9009 66
o-xylene 0.0314 0.4331 F 2,5-dimethylinonane 0.0026 0.9035 67
2-propanol 0.0312 0.4643 9 S-methylindane 0.0025 0.9060 68
decanc 0.0307 0.4951 10 3-methyloctane 0.0024 0.9084 69
methyl amyl ketone 0.0301 0.5252 1 trans- 1 -ethyl-3- 0.0023 09106 70
butyl alcohol 0.0257 0.5509 12 methylevelohexane
p-xylene 0.0209 0.5718 13 1,1,3-trimethylcyclohexane 0.0023 09129 71
cthylbenzene 0.0200 0.5918 14 2,5-dimethyloctane 0.0022 0.9151 72
ethanol 0.0174 0.6092 15 3,7-dimethyldecane 0.0022 0.9173 73
ethy!-3-ethoxypropionate 0.0160 0.6251 16 1.2,3-trimethylcyclohexane 0.0022 0.9195 74
| -acetoxv-2-butoxyethane 0.0133 0.6384 17 2-methylheptane 0.0021 09216 75
4-methylnonane 0.0130 0.6514 18 trans, trans-1,2,4- 0.0021 0.9237 76
diethylcyclohexane 00117 0.6631 19 trimethylcyclohexane
nonane 0.0116 0.6747 20 ethylcyclohexane 0.0020 0.9257 77
methyleyclohexane 00106 0.6853 21 1,3-dimethyl-3-cthylbenzene 0.0020 0.9277 78
undecane 0.0095 0.6949 27 2,4,6-tnimethylheptane 0.0019 0.9296 79
2.6-dimethylnonane 0.0087 0.7035 23 2.4-dimethylnonane 0.0019 0.9315 80
methyl propvicyclohexane 0.0087 0.7122 24 trans-decalin 0.0019 0.9334 81
propylovelohexane 00086 07208 5 1.2,3,5-tetramethylbenzene 0.0018 0.9352 82
heplane 0.0085 07504 o3 2.4-dimethylhexane 0.0018 0.9370 83
2.6-dimethylociane 0.0083 0.7377 27 $-ethyl-2-methyloctanc 0.0018 0.9388 84
I-methyl-2- 0.0075 0.7452 28 cis-1.2-dimethylcyclohexane 0.001% 0.9406 85
1sopropyleyelohexane methyl butylcyclopentanc 0.0018 0.9423 86
OTHER C1} 0.0072 0.7523 29 cis, trans-1,2,3- 0.0017 0.9441 87
1.2.4-tnimethylbenzenc 00070 07593 30 trimethylcyclohexane
1.1 34rimethylcyclopentane 0.0065 0.7659 31 2-methylhexane 0.0017 0.9458 88
1.3, 5-trimethylbenzenc 0.0060 0.7719 32 cis, trans-1.2.4- 0.0017 0.9475 89
Tethyl 4-methylbenzene 0.0059 0.7779 33 trimethylcyclohexane
. Z-dimethvicyclopentanc 0.005% 0.7837 34 propylbenzene 00016 0.9491 90
trans-1-ethyl-4- 0.0057 0.7894 35 2,3-dimethyloctane 0.0016 09506 9]
mCthlCVClthXMIC 4-methyloctane 0.0015 .95 92
1.2-dimethyl-3~ 0.0051 0.7946 36 2,7-dimethyloctane 0.0013 (.9536 93
ethylcyclohexane 2,5-dimethylhexane 00014 0.9550 04
3-methvlnonane 0.0050 0.7996 37 cis-1-ethyl-4- 0.0013 0.9563 95
5-methvldecanc 0.0030 0.8046 38 methylcyclohexane
‘butyicyclohexanc 0.0046 0.8092 39 3-¢thyl-4-methylheptanc 0.00i3 0.9576 96
octanc 0.0045 0.8137 40 trans, cis-1,2,4- 0.0013 0.9590 97
3 S-dimethyloctane 0.0045 0.8182 41 trimethylcyclohexane
1.2.3-nmethvibenzenc 0.0043 0.8225 32 tetralin 0.0013 0.9603 98
T lethvl 3 50043 08267 ) sec butylcyclopentane 0.0013 0.9616 99
methvievelohexanc 1-¢thvl-3-methylbenzene 0.0013 0.9628 100
14-dimethyl-2-ethylbenzene 00041 0.8307 44 2-methvioctane 0.0013 0.9641 101
L-miethyt-3- 0.0040 06.8348 45 4-ethyldecane 0.0012 0.9653 102
isopropvlcyclohexane cyclohexane 0.0012 0.9666 103
J-cthvioctane 0.0039 0.8387 46 trans-1,3-dimethylcyclohexane 0.0012 0.9678 104
1.2 3-trimethvlevelopentane 0.0039 0.8425 47 3-methylheptane 0.0012 0.9690 105
OTHER C10 0.0038 0.8463 48 methanol 0.0012 0.9701 106
S-methylnonane 0.0037 0.8500 49 trans-1.4-dimethylcyclohexane 0.0011 0.9712 107
3,7-dimethylnonanc 0.0034 0.8534 50 2-:methylundecane 0.0011 0.9724 108
isobutylcyclohexane 0.0034 0.8569 51 isopropyloyclohexane 0.0013 0.9735 109
cis-1.3-dimethy kevelohexane 0.0034 0.8603 52 pentylcyclohexanc 0.0011 0.9745 110
2 3-dimethylnonanc 0.0033 0.8636 53 4,6-dimethvldecane 0.0010 0.9755 111
cthyl propylcyclohexane 0.0033 0.8669 54 ethylcyclopentane 0.0010 0.9765 112
cis- 1 _3-dimethyleyclopentane [ 0.0031 0.8699 55 OTHER €9 0.0010 0.9775 113
2,3-dimethylpentane 0.0009 0.9784 114
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1,3-dimethyl-4-ethylbenzene 0.0009 0.9793 115
1,1,2-trimethylcyclopentane 0.0009 0.9802 116
3-methylundecane 0.0008 0.9810 117
trans-1-ethyl-2- 0.0008 09818 118
methylcyclohexane

2,2,3,3-tetramethylhexane 0.0008 0.9826 119
1,3-dimethyl-2-ethylbenzene 0.0007 0.9833 120
(2-methylbutyl)benzene 0.0007 0.984] 121
1,1-dimethylcyclopentane 0.0007 0.9848 122
4-methylheptanc 0.0007 0.9855 123
2,S-dimethylheptane 0.0007 0.9862 124
2,6-dimethylundecane 0.0006 0.9868 125
4-methylundecane 0.0006 0.9874 126
(2-methylbutyl)cyclohexane 0.0006 0.9880 127
3-methyldecane 0.0006 0.9886 128
2,6-dimethyldecane 0.0006 0.9892 129
2-methvlnonane 0.0006 0.9897 130
1,1.2-trimethylcyclohexane 0.0005 0.9903 131
S-isopropylnonane 0.0005 0.9%08 132
1-methyl-4- 0.0005 0.9912 133
isopropylcyclohexane

2,3-dimethylhexane 0.0004 09917 134
1-ethyl-2-isopropylcyclohexane | 0.0004 0.9921 135
3-ethyihexane 0.0004 0.9925 136
cis, cis-1,2,4- 0.0004 0.9930 137
trimethylcyclohexane

methanol 0.0004 0.9933 138
OTHER C2 0.0004 0.9937 139
1-methyl-3-butylbenzene 0.6004 0.9941 140
3-cthyl-2-methylpentane 0.0004 0.9944 141
3.3.5-trimethylheptane 0.0004 0.9948 142
naphthalene 0.0004 0.9952 143
isopropylbenzene 0.0004 0.9955 144
methylcyclopentane 0.0003 0.9959 145
5,6-dimethylindane 0.0003 0.9962 146
isobutyl alcohol 0.0003 0.9965 147
3-cthyl-2-mcthylheptane 0.0003 0.9968 148
1,1.4-trimethylcyclohexane 0.0003 0.9971 149
cis-|-ethyl-2- 0.0003 0.9974 150
methylcyclopentane

2,4-dimethylheptane 0.0003 0.9977 151
1,23 4-tetramethylcyclohexane | 0.0003 0.9979 152
3,4-dimethythexane 0.0002 0.9982 153
1,1-dimethylcyclohexane 0.0002 0.9984 154
2-butyl-1,3- 0.0002 0.9986 155
dimethylcyclohexane

2,3, 4-tnmethylpentane 0.0002 0.9988 156
OTHER C13 0.0002 0.9990 157
S-methyldodecane 0.0002 09992 158
cis-1,4-dimethylcyclohexane 0.0601 0.9993 159
2.2.5-trimethylhexane 0.0001 0.9994 160
1-ethyl-1-methvlcyclopentane 0.0001 0.9995 161
cis-1-ethyl-3- 0.0001 6.9996 162
methvlcyclopentane

trans-1.2-dimethylcvclohexane | €.0001 0.9997 163
trans-} -ethyl-3- 0.0001 0.9998 164
methylcyclopentane

OTHER C7 0.0001 0.9998 165
2,4-dimethyloctane 0.0001 0.9999 166
OTHER OTHER C8 0.0001 1.0000 167
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MAK 0.0029 0.8210 58
Group 33: Solvent-based Industrial Maintenance Coatings dodecane 0.0027 0.8238 59
2-propanol 0.0026 0.8264 60
Compound Fraction cum frac. H#of Bz/12Me2/4Et 0.0026 0.8290 61
cmpds. 2-butanione 0.0026 08316 62
butyl acetate 0.1287 0.1287 1 3-methylnonane 0.0026 0.8342 63
2-heptanone 0.1107 0.2394 2 Bz/1235Med 0.0025 0.8368 64
1-butanol 0.0695 0.3089 3 trans-decalin 0.0025 0.8393 65
methyl amyl ketone 0.0457 0.3546 4 1-ethyl-] 3- 0.0025 0.8418 66
2-butoxy ethanol 0.0331 0.3877 s dimethylcyciohexane
1-methoxy-2-propancl 0.0250 0.4127 6 trans, trans-i,2,4- 0.0025 0.8443 67
exxate 600* 0.0241 6.4369 7 timethylcyclohexane
cthyl-3-cthoxypropionate 0.0238 0.4606 3 3-methyldecane 0.0025 0.8467 68
decane 0.0232 0.4839 9 1-ethyi-2,4- 0.0023 0.8490 69
diacetone alcohol 0.0216 0.5055 16 dimethylcyclohexane
1.2.4-trimethylbenzene 0.0208 0.5262 11 trans, cis-1,2,4- 0.0023 0.8513 70
texanol 0.0168 0.5430 12 trimethylcyclohexane
7-pentanonc 4.015c 0.558% 13 4-methyldecane 0.0622 0.8535 ]
methanol 00151 0.5737 14 cthyl propylcyclohexane 0.0022 0.8558 72
EP 0.0146 0.5882 15 1-methyl-4-ethylbenzene 0.0022 0.8580 73
toluene 00117 0.6000 16 Naphthalene 0.0022 0.8602 74
2.2,4-trimethyl-1,3-pentanediol | 0.0114 0.6114 17 butylcyclohexane 0.0021 0.8623 75
methyl propyl ketone 0.0111 0.6225 18 cis-1-ethyl-3- 0.0021 0.8643 76
undecane 0.0109 0.6334 19 n_nemylcyclohexane
m-xylenc 0.0108 06441 70 cis-1,3-dimethylcyclohexane 0.0020 0.8663 77
methvl isobuty] ketonc 00103 06545 21 methylcyclohexans 0.0019 0.8683 78
4-methylnonane 0.0078 0.6622 2 Bz/13Me2 0.0019 0.8701 79
buty alcohol 0.0076 __| 06698 23 isobutylcyclohexane 00018 | 08720 80
methyl propylcyclohexane 0.0065 0.6763 24 Bz/1245Med 0.0018 0.8738 81
1-methoxy-2-acetoxypropane 0.0061 0.6823 25 pentylcyclopentane 0.0018 0.8756 82
methy isobutyl ketone 0.0059 0.6883 26 Bz/] Me/4Pr 0.0018 0.8774 83
xvienc 0.0058 0.6938 27 1-methyl-2-ethylbenzene 0.0017 0.8791 84
T-methyl-2- 0.005% 06993 2% OTHER C10 0.0016 0.8808 BS
isopmp’vlcvclohcxanc 1,4-dimthylbenzene 0.0016 0.3823 86
2.6-dimethvloctane 0.0055 0.7048 39 1-methyl-3-isopropylbenzene 0.0016 0.8839 87
“propvicvelohexane 0.0055 0.7103 30 BuOH 0.0013 0.8854 88
cthylhenzenc 0.0055 0.7157 31 3,6-dimethyloctane 0.0015 0.8869 89
wophotone 1.0053 0.7210 i3 butyicyclohexane 0.0014 0.8883 90
L2 A-trimethythenzene 0.0051 0.7261 33 indane 0.0014 0.8897 91
I_methyl-1-cthylbenzene 0.0050 07310 34 S-ethyl-3-methyloctane 0.0014 0.8911 92
cthylen: glycol 0.0048 0.7355 33 4-cthyloctane 0.0014 0.8925 93
1.3,5-tnmethylbenzenc 0.0048 0.7407 15 OTHER €9 0.0014 0.8938 94
diethylcyclohexane 0.0047 0.7454 37 Bz/1 Me2iPr 0.0014 0.8952 95
1 3<dimethylbenzene 0.0045 0.7499 38 2-methyldecane 0.0013 0.8965 9
2.6-dimethylnonane 9.0043 0.7542 39 2-methylheptane 0.0013 0.8979 97
Z-melhvinonane 0.0043 0.7585 40 pentyleyclohexane 0.0013 0.8992 98
1-methyl-3- 0.0041 0.7616 Y] Bz/14Me2/2Et 0.0013 0.9005 99
isoprop.vlcvcluhexanc aolcetone 0.0013 0.9018 100
1-ethyl-2-methylbenzene 0.0041 0.7667 42 cis, trans-1,2.4- 0.0013 0.9031 101
methy| cthyl ketone 0.0039 0.7707 43 trimethylcyclohexane
[ethyl-3-methylbenene 0.0039 0.7745 44 3-ethyl-2-methylheptane 0.0013 0.9044 102
octans 0,0035 0.7785 45 isopropyleyclohexane 0.0013 0.9057 103
p—xvlcm: 0.0039 0.7823 46 n.eopenry_l glyCOI 0.0013 0,9070 104
nonane 0.0038 0.7861 47 cis-decalin 0.0013 0.9082 105
1-ethyl-4-methylbenzenc 0.0036 0.7857 48 Bz/124Me3 0.0013 09095 106
diethyl fumarate 0.0034 0.7931 49 1,2-dimethyl-3- 0.0013 09108 107
trans 1 -cthyl4- 6.0033 0.7964 50 ethyleyclohexane
methyievelohexane 3,7-dimethylnonane 0.0012 09120 108
1.2-dimcthylbenzene 0.0033 0.7997 51 isopropylbenzene 0.0012 0.9132 109
L 2-dimethylbenzenc 0.0033 0.8030 53 OTHER C12 0.0012 09143 110
1.1.2 3-tetramethyleyelohexane | 0.0033 0.8062 53 1,1,3.5-tetramethylcyclohexane | 0.0012 0.9155 111
2,5-dimethylnonane 0.0030 0.8093 54 Bz/1Me/3Pr 0.0012 09167 112
3-methyldecane 0.0030 0.8123 5S cis, trans-1,2,3- 0.0012 09178 113
5-methylnonane 0.0030 0.8153 56 trimethylcyclohexane
OTHFR C11 0.0029 08182 7 ethylcyclohexane 0.0012 09190 114
1,2.3-tnmethylcyciohexane 0.0011 0.9201 115
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2,4-dimethylnonane 0.0011 0.9212 1i6 3,3,5-trimethylheptane 0.0006 0.9685 174
2-methyldecalin 0.0011t 0.9223 117 4-methyloctane 0.0006 0.9691 175
2,5-dimethyloctane 0.0011 0.9234 118 Bz/12Me2/3Et 0.0006 0.9697 176
n-propylbenzene 0.0011 0.9244 119 S-cthyl-2-methylheptane 0.0006 0.9703 177
2.4 6-tnimethyloctane 0.0011 0.9255 120 1-methyl-3-propylbenzenc 0.0006 0.9709 178
1.1.3-trimethylicyclohexane 0.0010 (0.9265 121 cis-1-ethyl-2- 0.0000 09715 179
1-ethyl-4-1s0propylbenzenc 0.0010 0.9275 122 methylcyclohexane

Bz/14E12 0.0010 0.9286 123 Bz/1Me/2Pr 0.0005 0.9720 180
1-methyl-4- 0.0010 0.9296 124 Bz/12Me2 0.0005 0.9725 181
isopropylcyclohexane 2,5-dimethvldecane 0.0005 09731 182
3-methylstyrene 0.0010 0.9305 125 S-methylindane 0.0005 0.9736 183
2.7-dimethyinonane 0.0010 0.9315 126 2,4-dimethyldecane 0.0005 0.9741 184
3-methyiheptane 0.0010 0.9325 127 2,4-dimethyloctane 0.0003 0.9746 185
isobuty! alcohol 0.0010 0.9334 £28 2,6-dimethyldecane 0.0005 0.9750 186
Indane/4Me 0.0010 0.9344 129 4-methylundecane 0.0003 0.9755 187
Indane/5Me 0.0010 0.9353 130 2,2,3,3-tetramethylhexane 0.0005 0.9760 188
4-methylstyrene 0.0009 0.9363 131 3-ethyl-2-methyloctane 0.0005 0.9765 189
3,5-dimethyloctane 0.0009 09372 132 trans-bicyclo[4.3.0]nonane 0.0005 0.9769 190
Bz/123Me3 0.060% 0.9381 133 cis, cis-1,2,4- 0.0004 09773 191
2.3-dimethyloctane 0.0009 0.93%0 134 trimethylcyclohexane

bicycio[3.3.1{nonanc 0.0009 0.9400 135 Bz/13Et2 0.0004 0.9778 192
4-ethylnonane 0.0009 0.9409 136 3,4-dimethylhexane 0.0004 0.9782 193
methyl isopropylcyclohexane 0.0009 0.9418 137 butylbenzene 0.0004 0.9786 194
3.3-dimethvloctane 0.0009 0.9426 138 cis-bicyclo[4.3.0[nonane 0.0004 0.9791 195
methyl butylcyclohexane 0.0009 0.9435 139 1,3-diethylbenzene 0.0004 0.9795 196
heptane 0.0008 0.9443 140 trans-1-ethyl-2- 0.0004 0.9799 197
cis, Cis-1.3,5- 0.0008 0.9452 14] methylcyclohexane

trimethylcyclohexane 1,3-dimethyl-2-ethylbenzene 0.0004 0.9803 198
Bz/1Ev/4Pr 0.0008 0.9460 142 pentylcyclohexane 0.0004 0.9807 199
1,2,3.5-tetramethylbenzene 0.0008 0.9468 143 2-phenyl-2-propanol 0.0004 0.9811 200
cis-1-ethyl-4- 0.0008 0.9476 i44 2-ethyl-1,3- 0.0004 0.9815 201
methylcyclohexane dimethylcyclohexane

S-ethyi-2-methyloctanc 0.0008 0.9485 145 3-ethyinonane 0.0004 0.9818 202
1.3-dimethyl-2- 0.0008 0.9493 146 ethanol 0.0004 0.9822 263
isopropylcyclopentane 2-methylundecane 0.0604 0.9826 204
|-methyl-4-propylbenzene 0.0008 0.9501 147 6-methylundecane 0.0003 0.9829 205
3-ethvloctane 0.0008 0.9508 148 3-methyldecane 0.0003 0.9832 206
1.4-dimethyl-1- 0.0008 0.9516 149 4-ethyldecane 0.0003 0.9836 207
cthylcyclohexane sec butylbenzene 0.0003 0.9839 208
2.3,5-trimethylheptane 0.0008 0.9524 150 sec butylcyclohexane 0.0003 0.9843 209
Bz/Et 0.0007 0.9531 151 Bz/12M<2/4Pr 0.0003 0.9846 210
3,7-dimethyldecane 0.0007 0.9539 152 2-butoxyethanot 0.0003 {.9849 211
trans, trans-1,3,5- 0.0007 0.9546 153 S-methyldecane 0.0003 0.9852 212
trimethyleyclohexane 2-methyloctane 0.0003 0.9855 213
-3-methylundecane 0.0007 0.9553 154 4-methylindane 0.0003 0.9858 214
bicyclo|3.3 OJoctane 0.0007 0.9560 155 ethyl propylcyciohexane 0.0003 0.9861 215
S-mcthylundecane 0.6007 0.9567 156 3,3 4-trimethylheptanc 0.0003 0.9864 216
trans-1,4-dimethylcyclohexane | 0.0007 0.9575 157 1,4, 5-trimethylheptane 0.0003 0.9867 217
trans-1,3-dimethylcyclohexane | 0.0007 0.9582 158 Bz/13Me2/51Pr 0.0003 0.9870 218
Bz/14Me2 0.0007 0.9389 159 1,2,4-trimethylcyclopentane 0.0003 0.9873 219
EEP 0.0007 0.9595 160 4-methyldecane 0.0003 0.9876 220
3-methyloctane 0.0007 0.9602 161 4,5-dimethyloctane 0.0003 0.9879 221
2,6-dimethytheptane 0.0007 0.9609 162 Bz/1234Med 0.0003 0.9882 222
Imethyl-4- 0.0007 0.9616 163 3-cthyldecane 0.0003 0.9884 223
isopropvlcyclohexanc Bz/4Et/123Me3 0.0003 0.9887 224
propylbenzene 0.0007 9.9622 164 1-ethyl-2.2.6- 0.0003 0.9890 225
4.5-dimethvldecane 0.0007 0.9629 165 mmcthy]cydohexme

trans- 1 cthyl-3- 0.0006 | 0.9635 166 23-dimethyldecans 0.0003 | 00892 736
methylcyciohexane 1,2,3-trimethylcyclopentane 0.0003 0.9895 227
acetophenone 0.0006 0.9642 167 Bz/14iPr2 0.0003 0.9898 228
1.4-dimethyl-2-cthylbenzene 0.0006 0.9648 168 2. 6-dimethylundecans 00003 09900 233
1,2-dimethyl 4_cthylbenzene | 0.0006 0.9654 169 2,5-dimethylheptane 0.0002 55503 230
S-isopropylnonane 0.0006 0.9661 170 3,7-dimethylnonane 0.0002 0.9903 231
4-methviheptane 0.0006 0.9667 171 2,4-dimethylhexane 0.0002 0.9907 232
2-methylundecane 0.0006 0.9673 172 1,2.4 5-tctramethylbenzene 0.0002 0.9910 233
3.4-dimelhv|0clane 0.0006 0.9679 173 1-ethyl-1.2- 0‘0002 0_9912 234
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dimethylcyclohexane 1-¢thyl-4-propylbenzene 0.0001 0.9992 296
Bz/1Ev3iPr 0.0002 0.9914 235 Bz/1Me/3iPr 0.0001 0.9993 297
6-ethyl-2-methylnonane 0.0002 0.9917 236 1, 1-dimethylcyclopentane 0.0001 0.9993 298
2 6-dimethyldecane 0.0002 0.991% 237 1-ethyl-3-isopropylbenzene 0.0001 0.9994 299
Bz/1Me/3Bu 0.0002 0.9921 238 2-methylpentane 0.0001 0.9994 300
Bz/13Me2/4iPr 0.0002 0.9923 239 1-methyl-2-propylbenzenc 0.0001 0.9995 301
cis-1-cthyl-2- 0.0002 0.9925 240 methyl! pentylcyclohexane 0.0000 0.9995 302
methyleyclopentane 3,3-dimethylhexane 0.0000 0.9996 303
OTHER C13 0.0002 0.9927 241 2,6-dimethylundecane 0.0000 0.9996 304
cis-1 ,4-dimethylcyclohexane 0.0002 0.9928 242 5-sec butylnonane 0.0000 0.9997 305
6-methylundecane 0.0002 0.9930 243 1,2-dimethylcyclopentane 0.0000 0.9997 306
1,1-dimethylcyclohexane 0.0002 0.9932 244 i-butylbenzene 0.0000 0.9997 307
Bz/Me3 0.0002 0.9934 245 2,5-dimethylundecane 0.0000 0.9998 308
EtOAc 0.0002 0.9936 246 OTHER C7 0.0000 0.9998 309
1-methylindane 0.0002 0.9937 247 3-ethyl-2-methylpentane 0.0000 0.9998 310
2,4-dimethylheptane 0.0002 0.9939 248 1-¢thyl-2-propylbenzene 0.0000 0.9999 311
C5/2Ph 0.0002 0.9941 249 pentytbenzene 0.0000 0.9999 312
4,5-dimethylnonane 0.0002 0.9942 250 s-butylbenzene 0.0000 0.9999 313
Bz/135Me3 0.0002 0.9944 251 1-¢thyl-2-isopropylbenzene 0.0000 1.0000 314
BuOAc 0.0002 0.9946 252 1,2-dimethyl-3-ethylbenzene 0.0000 1.0000 315
2 3-dimethylhexane 0.0002 0.9947 253 2-phenyl-2-methylbutane 0.0000 1.0000 316
3-ethylhexanc (.0001 0.9949 254

1,1,3-tnmethylcyclopentane 0.0001 0.9950 255

2-methvidecalin 0.0001 0.9951 256

Bz/1Et/3IMe 0.0001 0.9953 257

Bz/13Me2/2Et 0.0001 0.9954 258

tert-butyl alcohol 0.0001 0.9956 259

EtOH 0.0001 0.9957 260

1,1 4-trimethvlcyclohexane 0.0001 0.9959 261

3,5-dimethyldecane 0.0001 0.9960 262

(2-methylbutyl)cyclohexane 0.0001 0.9961 263

1,23 4-tetramcthylcyclohexane | 0.0001 0.9963 264

1,2.4,5-tcramethylbenzene 0.0001 0.9964 265

propylcyclepentane 0.0001 0.9965 266

Bz/1Et2Me 0.0001 0.9966 267

cis-1,2-dimethylcyclohexane 0.0001 0.9967 268

2,2-dimethviheptane 0.0001 0.9969 269

3,8-dimethyidecane 0.0001 0.9970 270

1,2,3-trimethyl-4-cthylbenzene | 0.0001 0.9971 271

2,3-dimethytheptane 0.0001 0.9972 272

tridecanc 0.0001 0.9973 273

Bz/1Ev2Pr 0.0001 0.9974 274

cis-1-ethyl-3- 0.0001 0.9975 275

methylcyclopentane

1-ethyl-2-1sopropylcyclohexane | 0.0001 0.9976 276

trans-1-ethyl-3- 0.0001 0.9977 277

methylcyclopentane

2-methylhexane 0.0001 0.9978 178

Indane/1Me 0.0001 0.9979 279

2-phenyipentane 0.0001 0.9980 280

trans-1,3-dimethylcyclopentane | 0.0001 0.9981 281

Bz/12E12 0.0001 0.9982 282

Bz/1 EV4iPr 0.0001 (.9983 283

2,5-dimethylhexane 0.0001 0.9983 284

trans-1,2-dimethylcyclohexane 0.0001 0.9984 285

5.6-dimethylindane 0.0001 0.9985 286

C5/3Ph 0.0001 0.9986 287

1.1,5-trimethylindane 0.0001 0.9987 288

cis-1,3-dimethyicyclopentane 0.0001 0.9987 289

4-methylundecanc 0.0001 0.9988 290

Bz/1Et/4Me 0.0001 0.9989% 291

1.1.2-trimethylcyclopentane 0.0001 0.9990 292

methyl isoamyl ketone 0.6001 0.9990 293

Bz/Me 0.0001 0.9991 294

Indane/47Me2 0.0001 0.9991 295
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Group 4s: Solvent-based Medium Gloss/High Gloss

Compound Fraction cum frac. # of
cmpds.
decane 0.0853 0.0853 1
undccane 0.0707 0.1560 2
1.2,4-trimethylbenzene 0.0333 0.1894 3
methyl propylcyclohexane 0.0319 0.2213 4
2,6-dimethylnonane 0.0256 0.2468 5
nonanc 0.0228 0.2696 6
2-methylnonane 0.0192 0.2888 7
m-xylene 0.0181 0.3069 8
dodecane 0.0175 03244 9
4-mcthylnonane 0.0174 0.3418 10
propylcyclohexane 0.0172 0.3589 11
2,6-dimethyloctane 0.0170 0.3760 12
cthyl propyicyclohexane 0.0167 0.3927 13
3-methyldecane 0.0162 0.4089 14
1-propoxy-2-propanol 0.0155 0.4244 15
S-methyldecane 0.0154 0.4398 16
1-cthyl-4-methylbenzene 0.0143 0.4541 17
pentyicyclopentane 0.0141 0.4681 18
2-methyldecane 0.0137 0.4818 19
1,2.3-trimethylbenzene 0.0126 0.4945 20
1,3.5-trimethylbenzene 0.0126 0.5071 21
1-methyl-3- 0.0124 0.5195 22
isopropylcyclohexane
4-methyldecane 0.0114 0.5309 23
1-ethyl-3-methylbenzene 0.0114 0.5423 24
o-xylene 0.0114 0.5537 25
2-methyldecalin 0.0106 0.5643 26
1-cthyl-2-methylbenzene 0.0104 0.5747 27
isopropylcyclohexane 0.0096 0.5843 28
I-methyl-2- 0.0093 0.5936 29
isopropylcyclohexanc
3,7-dimethylnonanc 0.0093 0.6029 30
2,5-dimethylnonane 0.0091 0.6120 31
3-methylnonance 0.0089 0.6209 32
2,3-dimethyloctane 0.0085 0.6264 33
1,3-dimethyl-S-cthylbenzene 0.0085 0.6379 34
methyl butylcyclohexane 0.0080 0.6459 35
1.1,2,3-tetramethylcyclohexane | 0.0076 0.6533 36
trans-decalin 0.0074 0.6608 37
cthytbenzene 0.0071 0.6680 38
1,2-dimethyl-3- 0.0070 0.6750 39
cthyleyciohexane
diethylcyclohexane 0.0069 0.6819 40
pentylcyclohexane 0.0069 0.6888 41
p-xylene 0.0067 0.6955 42
isobutylcyclohexane 0.0066 0.7021 43
OTHER C10 0.0065 0.7086 44
OTHER Ci11 0.0064 0.7151 45
butvlcvelohexane 0.0064 0.7215 46
1-mcthyl4- 0.0063 0.7277 47
isopropylcyclohexane
trans-1-cthyl-4- 0.0060 0.7338 48
mecthylcyclohexane
2-methylundecane 0.0057 0.7395 49
methyl 1sopropylcyclohexane 0.0055 0.7450 50
3-cthyl-2-methylheptane 0.0051 0.7502 51
1-methyl-3-isopropyibenzene 0.0051 0.7553 52
4,5-dimethyldecane 0.0051 0.7604 33
1.4-dimethyl-2-ethytbenzene 0.0051 0.7655 54
2.6-dimethyldecane 0.0048 0.7703 55
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5-methylundecane 0.0048 0.7750 56

3-methylundecane 0.0047 0.7797 57

OTHER C12 0.0046 0.7843 58

2-ethyl-1,3- 0.0046 0.7889 59

dimethylcyclohexane

3,6-dimethyloctane 0.0045 0.7934 60

3-ethyloctane 0.0044 0.7978 61

cis-1-ethyl-3- 0.0043 0.8021 62

methylcyclohexane

1,2.3,5-tetramethylbenzene 0.0043 0.8064 63

cis-decalin 0.0042 0.8106 64
1,3-dimethyl-2-ethylbenzene 0.0041 0.8147 65

1-methyl-3-propylbenzene 0.0041 0.8188 66
4-methylundecane 0.0041 0.8229 67
3,6-dimethyldecane 0.004] 0.8269 68
1-ethyl-2,4- 0.0038 0.8308 69
dimethylcyvclohexane

4,6-dimethyldecanc 00038 0.8346 70
S-isopropylnonane 0.0038 0.8384 71

§-methyl-2-ethylbenzene 0.0037 0.8421 72
3,5-dimethylnonane 0.0037 0.8457 73

2,5-dimethyloctane 0.0036 0.3494 74
4-ethylnonane 0.0036 0.8529 75

1,2-dimethyl-4-cthylbenzene G.0035 0.8564 76
trans, trans-1.2,4- 0.0033 0.8597 77
trimethylcyclohexane

3-methyloctane 0.0033 0.8630 78
4-methyloctane 0.0032 0.8662 79
1-¢thyl-4-isopropyibenzene 0.0032 0.8694 80
naphthalene 0.0031 0.8724 81

6-methylundecane 0.0031 0.8755 82
2,4-dimethyloctane 0.0030 0.8784 83
1,2,3-trimethylcyclohexane 0.0029 0.8814 84
methyl pentyicyclohexane 0.0028 (.8842 85
cis-1-ethyi-2- 0.0027 0.8869 86
methylcyclohexane

cis, trans-1,2,3- 0.0026 0.3895 87
trimethylcyclohexane

cis-1-cthyl-4- 0.0026 0.8921 88
methylcyclohexane

1,3-diethyibenzene 0.0025 0.8946 89
propylbenzene 4.0025 0.8971 90

isopentylcyclohexane 0.0025 0.8996 91

4-ethyloctane 0.0024 0.9021 92
octane 0.0024 0.9045 93

3,3,5-trimethylheptane 0.0024 0.9068 94
1,1,3-trimethylcyclohexane 0.0024 0.9092 95

1,2,4,5-tetramethylbenzene 0.0023 09116 96

hexyleyclopentane 0.0023 0.9139 97
isopropylbenzene 0.0622 0.9161 98
3, 4-dimethyloctane 0.0022 0.9183 99
3,5-dimethyloctane 0.0021 0.9205 100
butylcyclohexane 0.0021 0.9226 161
S-methylindane 0.0021 0.9247 102
L. 1-dimethyl-2- 0.0020 0.9267 103
propylcyciohexane

trans-1-ethyl-2- 0.0020 0.9287 104
methylcvclohexane

4-methylindane 0.0020 0.9306 105
cis, trans-1,2.4- 0.0019 0.9326 106
trimethylcyclohexane

indane 0.0019 0.9345 107
3,4-dimethylhexane 0.0019 0.9363 108
trans-1-ethyl-3- 0.0018 0.9382 109
methylcyclohexane

1,3-dimethyl-4-ethylbenzene 0.0018 0.9400 110
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cis, cis-1,2,4- 0.0018 0.9417 111 2,4,6-trimethyloctane 0.0003 0.9356 170
trimethyicyclohexane 4-methylheptane 0.0003 0.9959 171
trans, cis-1,2,4- 0.0017 0.9435 112 hexylcyclohexane 0.0003 0.9963 172
trimethylcyclohexane 3 3-dimethyloctane 0.0003 0.9966 173
3-cthyinonane 9.0017 0.9452 t13 1,2,3 4-tetramethylcyclohexane | 0.0003 0.9969 174
2,4-dimethyidecane 0.0017 09469 114 1,2.3 4-tetramethylbenzene 0.0003 0.9972 175
1.1.3,4-tetramethylcyclohexane § 0.0017 0.9486 115 1-methyl-3-butylbenzene 0.0003 0.9974 176
S-methylnonane 0.0016 0.9503 116 3-ethyl-4-methylheptane 0.0003 0.9977 177
butylbenzene 0.0016 0.9519 117 methylcyclohexane 0.0003 0.9979 178
S-cthyl-2-mcthylheptane 0.0016 0.9534 118 tridecane 0.0002 0.9982 179
butyleyclopentane 0.0015 0.9549 119 2.3-dimethylhexanc 0.0002 0.9984 180
OTHER C9 0.0015 0.9564 120 2,4-dimethylpentanc 0.0002 0.9986 181
(2-methylbutylcyclohexane 0.0014 0.9578 121 4,5-dimethyinonane |, 0.0002 0.9988 182
1 -tmethyl-4-propylbenzene 0.0013 0.9591 122 1,3-dimethyl-5- 0.0002 0.9989 183
]~Cl.hy|-[‘3- 0.0013 0.9604 123 isopropylbcnzene

dimethylcvelohexane 1-ethyl-3-isopropylbenzene 0.0002 0.9991 184
2-methyloctane 0.0013 0.9616 124 1-ethyl-4-propylbenzene 0.0002 0.9993 185
2.3-dimethylheptane 0.0013 0.9629 125 cyclohexane/1 124Med 0.0002 0.9994 186
5-cthyl-2-methylactane 0.0013 0.9641 126 OTHER C13 0.0001 0.9996 187
cthylcvelohexane 0.0012 0.9654 127 2,5-dimethylheptanc 0.0001 0.9997 188
}.4-dimethyl-1- 0.0012 0.9666 128 1,1,5-trimethylindane 0.0001 0.9999 189
ethylcyctohexane methyl ethyl ketone 0.0001 1.0000 190
1-methyl-2-1sopropylbenzene 0.0012 0.9678 129

2.6-dimethyvlundecane 0.0011 0.9689 130

6-¢ethyl-2-methylnonane 0.0011 0.9701 131

2.7-dimethyinonane 0.0011 0.9712 132

1,1, 2-trimethyleyclohexane 0.0011 0.9722 133

2.6-dimethylundecane 0.0011 0.9733 134

1-methvi-4-isopropylbenzene 0.0010 0.9743 135

1-methylindane 0.0009 0.9752 136

sec butylcyclopentane 0.0009 0.9761 137

3-ethyl-3-methyloctane 0.0008 0.9769 138

cis-1,2-dimethylcyclohexane 0.0008 09778 139

1.2-dimethyl-3-cthylbenzene 6.0008 0.9786 140

2-methylheptance 0.0008 0.9794 141

4-cthyldecane 0.0008 0.9802 142

4.5-dimethyloctane 0.0008 0.9809 143

2 4-dimethylnonanc 0.0008 0.9817 144

Indan/5Me 0.0007 0.9824 145

pentylevelohexane 0.0007 0.9831 146

1-cthyl-1.2- 0.0007 0.9838 147

dimethylcyclohexance

toluenc 0.0006 0.9844 148

1-ethyl-2-propylbenzene 0.0006 0.9851 149

2.7-dimethyldecane 0.0006 0.9857 150

2,4-dimethylundecane 0.0006 0.9863 151

3.3.4-nimethylheptane 0.0006 0.9868 152

1,1,3,5-tetramethylcyclohexane | 0,0006 0.9874 153

3-methylheptanc 0.0006 0.9880 154

1.4-diisopropylbenzene 0.0006 0.9885 155

cis. cis-1,3,5- 0.0006 0.9891 156

tnmethyicyclohexane

trans-bicycio[4.3.0]nonane 0.0006 0.9897 157

2.3,5-trimethylheptane 0.0006 0.9902 158

3-cthyldecane 0.0005 0.9908 159

2,7-dimethyloctane 0.0005 0.9913 160

trans, trans-1,3 5- 0.0005 09918 161

trimethylcyelohexane

2-methylundecane 0.0005 0.9924 162

3.5-dimethyldecane 0.0005 0.9929 163

6-ethyl-2-methyloctane 0.0004 0.9933 164

cis-1.3-dimethyleyclohexane 0.0004 0.9937 165

5-se¢ butylnonane : 0.0004 0.9941 166

3-phenylpentanc 0.0004 0.9945 167

2.3-dimethylnonane 0.0004 0.9949 168

4-methylundecane 0.0004 0.9953 169
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1,2,3-trimethylcyclohexane 0.0054 0.7581 56
Group 5s: Solvent-based Primers and Sealers 1,1,2 3-tetramethylcyclohexane | 0.0052 0.7633 57

5-methylundecane 0.0051 0.7684 58

Compound Fraction cum frac. #of propylbenzene 0.0051 0.7735 39
cmpds. 1,2,4,5-tetramethyibenzene 0.0047 0.7782 60

undecane 0.0780 0.0780 1 p-xylene 0.0045 0.7827 61
decane 0.0310 0.1290 2 trans, trans-1.2.4- 0.0044 0.7871 62
1.2.4-trimethylbenzene 0.0430 0.1720 3 trimethylcyclohexane
methyl ethyl ketone 0.0310 02031 4 ethylbenzene 00044 0.7916 63
dodecane 0.0246 0.2277 5 4,5-dimethyldecane 0.0043 0.7959 64
2-methyldecalin 0.0195 0.2472 6 naphthalene 0.0040 0.799% 65
tolucne 0.0191 0.2663 7 2-methylheptane 0.0039 0.8038 66
cthy! propylcyclohexane 0.0168 0.2830 g cis-1,3-dimethylcyciohexane 0.0038 0.8077 67
methvlcyclohexane 0.0168 0.2998 9 3-methyinonane 0.0038 0.8115 68
methyl propylcvclohexane 0.0166 0.3164 10 2-propanol 0.0036 0.8151 69
1-ethyl-3-methylbenzene 0.0160 0.3324 1] S-ethyl-3-methyloctane 0.0036 0.8187 70
2,6-dimethylnonane 0.0151 0.3475 12 2.5-dimethylnonane 0.0036 0.8223 71
1.2.3-trimethylbenzene 0.0148 0.3623 13 2,3-dimethyloctane 0.0034 0.8257 72
1-cthvl-4-methylbenzene 0.0147 0.3770 14 cis-decalin 0.0034 0.8291 73
2-methylnonane 0.0146 0.3915 15 3,6-dimethyloctane 0.0032 0.8324 74
1-methyl-2- 0.0144 0.4059 16 isobutylcyclohexane 0.0032 (.8355 75
isopropvlcyclohexane 3-methytheptane 0.0032 0.8387 76
nonane 0.0133 0.4192 17 methyl pentylcyclohexane 0.0031 0.8418 77
1,3,5-trimethylbenzene 0.0130 0.4323 18 2,4-dimethylnonane 0.0031 0.8450 78
3-methyldecane 0.0127 0.4449 19 3-ethylnonane 0.0031 0.8480 79
m-xylene 0.0124 0.4574 20 1,2-dimethyl-4-ethylbenzene 0.0031 0.8511 80
S-methyldecane 0.0124 0.4698 21 2,4-dimethvidecane 0,0030 0.8542 81
propylcyclohexane 0.0124 0.4822 22 OTHER C11 0.0030 0.8572 82
methy! butyleyclohexane 0.0120 0.4942 23 3-ethyl-2-methyiheptane 0.0030 0.8601 83
4-methylnonanc 0.0118 0.5060 24 methyl isopropylcyclohexance 0.0030 0.8631 84
3,6-dimethyldecanc 0.0117 0.5177 25 2,7-dimethvinonane 0.0029 0.8661 85
OTHER C12 0.0114 0.5291 26 2,5-dimethyloctane 0.0026 0.8687 86
2,6-dimcthyloctane 0.0112 0.5403 27 4-methyloctane 0.0026 0.8713 87
1-ethvi-2-methylbenzene 0.0111 0.5514 2% 1-ethyl-4-isopropylbenzene 0.0026 0.8739 88
pentylovelohexane 0.0106 0.5620 29 trans, trans-1,3,5- 0.0026 0.8765 89
pentylcyclopentane 0.0099 0.5720 30 trimethylcvclohexane
2-methylundecanc 0,0097 0.5817 31 trans-1-ethyt-3- 0.0026 0.8791 90
T-methyl-3- 0.0095 0.5913 32 methylcyclohexane
isopropylcyclohexane 1-cyclopentyl-2-methylpentane | 0.0025 0.8816 91
diethvlcyclohexane 0.0092 0.6005 33 1,1,3-trimethylcyclohexane 0.0025 0.8841 92
o-xylene 0.0090 0.6095 34 6-ethyl-2-methyloctane 0.0024 0.8865 93
1,4-dimethyl-2-ethylbenzene 0.0084 0.6179 35 S-ethyl-2-methyloctane 0.0024 0.8889 94
3-methylundecane 0.0083 0.6261 36 3-methyloctane 0.0024 0.8913 95
2.6-dimethyldecane 0.0081 0.6342 37 cis, trans-1,2,3- 0.0024 0.8937 96
4-methyldecane 0.0077 0.6419 38 trimethylcyclohexane
heplanc 0.0077 0.6496 39 1-methyl-4- 0.0023 0.8960 97
S-methylindanc 00075 0.6571 20 isopropylcyclohexane
Tsopropylcvclohexane 0.0075 0.6646 41 1-ethyl-2.2.6- 0.0023 0.8982 98
6-methylundecane 0.0070 06716 22 trimethyicyclohexane
el 0.0069 06786 3 methylindane 0.0023 0.9005 99
T-methyldecanc 00068 06851 aa 1-cthyl-1,3- 0.0023 0.9028 100
trans-decalin 0.0066 06920 s dimethylcyclohexane
Trans-1-cthyl-4- 0.0065 06985 5 3-eth)‘{locmne. 0.0021 0.9049 101
methylcyclohexane 5,6-dimethylindane 0.0021 0.9070 102
1,2-dimethyl-3- 0.0065 0.7050 a7 4,5-dimethvloctane 0.0021 0.9090 103
cthylcyclohexane 1,1-dimethyl-2- 0.6020 09110 104
F-methylundecane 0.0065 07114 38 propyleyclohexane
1.3-dimethyl-5ethylbenzene | 0.0065 | 0.7179 49 trans, cis-1.2,4- 0.0020 | €.9130 105
OTHER C10 0.0061 0.7240 50 rimethylcyclohexanc
hexvleyclopentane 0.0058 07298 51 isopropylhenzene 0.0019 0.9149 106
is- ] ethvi-3- 00058 07356 57 ethylcyclohexane 0.0019 0.9168 107
methvicyclohexane 1 -methyl-4-propylbenzene 0.0019 0.9187 108
1.3-dimethvl 2elhiylberzens ] 0.0057 07413 53 2.7-dimethyldecane 0.0019 0.9205 109
butvicyclohexans 0.0037 07470 53 1.3-dimethyl-2- 0.0018 0.9224 110
3.7-dimethvlnonane 0.0057 0.7527 S5 isopropylcyclopentane

2,4-dimethylhexane 0.0017 0.9241 111
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OTHER C9 0.0017 0.9258 112 isobutyl alcohol 0.0005 0.9911 173
1,3-dimethyl-4-cthylhenzene 0.0017 0.9274 113 butylbenzene 0.0005 09916 174
4-methylheptane 0.0017 0.9291 114 trans-1,3-dimethyleyclopentane | 0.0004 0.9921 175
1.2-diethyl-1- 0.0017 0.9307 1S cis, cis-1,2,4- 0.0004 0.9925 176
methylcvelohexane trimethylcyclohexane

2,7-dimethyloctane 0.0016 0.9324 116 1,1-dimethylcyclohexane 0.0004 0.9929 177
3.8-dimethyldecane 0.0016 0.9340 117 2,2,3,3-tetramethylhexane 0.0004 0.9933 178
2-cthvl-1,3- 0016 0.9355 118 l-ethyl-1,2- 0.0004 0.9937 179
dimethylcvclohexanc dimethylcyclohexane

cis, trans-1,2,4- 0.0015 0.9371 119 2,4-dimethylundecane 0.0004 0.9941 180
tnmethylcyclohexane 2-methylhexane 0.0004 0.9945 181
buty] cthylcyclohexane 0.0015 0.93186 120 sec butylbenzene (.0004 0.9949 182
3.4-dimethylhexane 0.0015 0.9401 121 2,4-dimethylhepiane 0.0004 0.9952 183
1,2.4-tnmethylcyclopentane 0.0015 0.9416 122 QOTHER CI13 0.0003 0.9955 184
cis-1,2-dimethylcyclohexane 0.0015 0.9430 123 cis, cis-1,3,5- 0.0003 0.9959 185
2.3,5-trimethylheptane 0.0014 0.9445 124 tnmethylcyclohexane

cis-1,4-dimethylcyclohexane 0.0014 0.9459 125 styrene 0.0003 0.9962 186
2.6-dimethylundecane 0.0014 0.9473 126 4-ethyldecane 0.0003 0.9965 187
1-ethyl-3-isopropylbenzene 0.0014 0.9487 127 acetone 0.0003 0.9967 188
indanc 0.0014 0.950] 128 2,3,4-trimethylpentane 0.0003 0.9970 189
trans-1,4-dimethylcyclohexane | 0.0014 0.9515 129 2,9-dimethylundecane 0.0003 0.9973 190
4,6-dimethvldecanc 00014 0.9528 130 2,2,5-trimethylhexane 0.0002 0.9975 191
1,23 4-tetramcthylbenzene 0.0013 0.9542 131 1,1, 4-trimethylcyclehexane 0.0002 0.9977 192
6-methvidodecane 0.0013 0.9555 132 2,3-dimethylheptane 0.0002 0.9980 193
1-methyl-4-isopropylbenzenc 0.0013 0.9568 133 3,3-dimethyloctane 0.0002 0.9981 194
sec-butylbenzene 0.0013 0.9581 134 cis-1-ethyl-3- 0.0002 0.9983 195
1.1,3-trimethyleyclopentane 0.0013 0.9593 135 methylcyclopentane

3 4-dimethvloctane 0.0012 0.9605 136 cis-1-ethyl-2- 0.6002 0.9985 196
1-methviindane 0.0012 0.9617 137 methyleyclopentane

1-methyl-3-propylbenzenc 00012 0.9629 138 3-ethyl-2-methylpentane 0.0002 0.9987 197
1-methyl-3-isopropylbenzene 0.0012 0.9641 139 4-methylindane 0.0002 0.9988 193
2.2 3. 3-tetramethylpentanc 0.0011 0.9652 140 2,3-dimethylpentane 0.0002 | 0.99%0 199
1,2 3-irimethylcyclopentane 0.0011 0.9663 141 cis-bicyclo[3.3.OJoctane 0.0001 0.9991 200
2.5-dimethyldecane 0.0011 0.9675 142 trans-1-ethyl-2- 0.0001 0.9992 201
1.2-dimethylcyclopentane 0.0011 0.9686 143 methylcyclohexane

hutyleyelopentane 0.0011 0.9697 144 OTHER C8 0.0001 0.9994 202
2.4-dimethyloctance 0.0010 0.9707 145 trans- 1,3-dimethyicyclohexane | 0.0001 0.9995 203
S-sec-hutylnunane 0.0010 0.9717 146

cis-1-ethyl-4- 0.0009 0.9727 147

methyleyclohexane

2.4,6-trimethvioctane 0.0009 0.9736 148

1.1,2-trimethyicvclobexane 0.0009 0.9745 149

trans-1,2-dimethylcyclohexane | 0.0009 0.9754 150

3-methvihexane 0.0009 0.9763 151

3,5-dimethvloctane 0.0008 0.9771 152

3.3 5-trimethytheptane 0.0008 0.9779 153

cis-1-ethyl-2- 0.0008 0.9787 154

methvicvelohexane

3-ethylhexanc 0.0008 0.9795 158

4-ethyloctane 0.0008 (.9803 156

2,5-dimethylhcxane 0.0008 0.9811 137

se¢ butvlevelohexane 0.0008 0.9818 158

S-1sopropylnonane 0.0008 0.9826 159

2.6-dimethylundecanc 0.0007 0.9833 160

2. 5-dimethylheptane 0.0007 0.9840 161

1-mcthyi-2-propylcyclopentane | 0.0007 0.9847 162

4-cthytnonane 0.0007 0.9854 163

3,6-dimethvlnonane 0.0006 0.9861 164

cis-1.3-dimethyicvclopentane 0.0006 0.9867 165

2.3-dimethylhexane 0.0006 0.9873 166

3-cthylheptane 0.0006 0.9879 167

2-methyloctane 0.0006 0.9885 168

1,1,2-trimethylcyclopentane 0.0006 0.9890 169

(2-methylbutvl)cyclohexane 0.0005 0.9896 170

hexylcyclohexane 0.0005 0.9901 171

butyl acetate 0.0005 (.9906 172
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Group 6s: Solvent-based Semi-transparent Stains

Compound Fraction cum frac. # of
cmpds
undecane 0.1028 0.1028 1
1,2,4-trimethylbenzene 0.0567 0.1595 2
1-ethyl-3-methylbenzene 0.0537 0.2133 3
1,3,5-trimethylbenzene 0.0338 0.2471 4
dodecane 0.0326 0.2798 5
3,6-dimethyldecanc 0.0312 03110 6
1-cthyl-4-methylbenzene 0.0269 0.3379 7
cthyl propylcyclohexanc 0.0249 0.3628 8
1-cthyl-2-methyibenzenc 0.0240 0.3868 9
2-methyldecalin 0.0230 0.4098 10
decane 0.0221 0.4320 11
cis-decalin 0.0213 0.4533 12
pentylevelohexane 0.0200 0.4733 13
3-methyldecane 0.0186 0.4919 14
propylbenzene 0.0181 0.5100 15
S-methyldecane 0.0152 0.5252 16
1,2, 3-trimethytbenzene 0.0139 0.5351 17
3,7-dimethyldecane 0.0122 0.5513 18
OTHER C12 0.0114 0.5626 19
2-methylundecane 0.0108 0.5734 20
3-methylundecane 0.0104 0.5838 21
diethylcyclohexane 0.0102 0.5940 22
OTHER C13 0.0097 0.6038 23
nonane 0.0096 0.6134 24
methvl butylcyclohexane 0.0093 0.6226 25
2-methyl-6-ethvioctanc 0.0091 0.6318 26
o-xylene 0.0088 0.6405 27
4-methylundecane 0.0082 0.6488 28
S-methylundecane 0.0082 0.6570 29
1.4-dimethyl-2-cthylbenzene 0.0080 0.6650 30
1, 3-dimethyl-5-cthylbenzene 0.0077 0.6726 31
methyl propylcyclohexane 0.0075 0.6802 32
4-methyldecane 0.0075 0.6877 33
6-cthyl-2-methyloctane 0.0072 0.6949 34
2.6-dimethyinonane 0.0071 0.7020 35
isopropylbenzene 0.0071 0.7091 36
5,6-dimethvlindane 0.0069 0.7160 37
4-methylindane 0.0068 0.7229 38
m-xylene 0.0068 0.7296 39
6-methylundecane 0.0066 0.7362 40
2,4-dimethyldecane 0.0065 0.7427 41
trans-decalin 0.0064 0.7492 42
naphthalene 0.0064 0.7556 43
hexvlcyclopentane 0.0063 0.7619 44
2-methyldecane 0.0062 0.7682 45
2.6-dimethyloctane 0.0060 0.7742 46
pentyleyclopentane 0.0059 0.7801 47
1-methyl-3- 04.0056 0.7857 48
isopropvlcyclohexane
5-isopropyinonane 0.0055 0.7912 49
propyleyelohexane 0.0053 0.7965 50
3,7-dimethylnonane 0.0052 0.801% 51
S-methylindane 0.0048 0.8006 52
tridecanc 0.0047 08112 53
1,3-dimethyl-2-ethylbenzene 0.0045 0.8157 54
1,2-dimethy|-4-¢thylbenzene 0.0045 0.8202 55
cis, trans-1,2.4- 0.0043 0.8245 56
trimethyleyclohexane
butyl methylcvclohexane 0.0041 0.8285 57
methvl pentvlcyclohexane 0.0039 0.8325 58
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1,1,2 3-tetramethylcyclohexane | 0.0039 18364 59

2,6-dimethylundecanc 0.0039 1.8402 60

4,S-dimethyldecane 0.0038 0.8440 61

2-methylnonane 0.0036 0.8476 62

1,3-dimethyi-4- 0.0036 0.8512 63

isopropytbenzene

2,7-dimethyldecane 0.0034 0.8547 64

OTHER C14 0.0033 0.8580 63

1,2,3-trimethyleyclohexane 0.0032 0.8612 66

hexyleyclohexane 0.0032 0.8645 67

isopropylcvclohexane 0.0032 0.8676 68
indane 0.0032 0.8708 69
3,5-dimethyldecanc 0.0031 0.8739 70
cis-1-ethyl-3- 0.0030 0.8769 7

methylcyclohexane

2,4-dimethyloctane 0.0030 0.8799 72
2-ethyl-1,3- 0.0029 0.8828 73
dimethylcyclohexane

1-methyl-3-propylbenzene 00029 0.8857 74
ethylbenzene 0.0028 0.8884 75
4-ethylnonane 0.0027 0.8912 76
2,6-dimethyldecane 0.0027 0.8939 77
1.1-dimethyl-2- 0.0026 0.8965 78
propylcyclohexane

2,6-dimethylundecane 0.0025 0.8990 79
cis-bicycio[4.3.0]nonane 0.0025 0.9015 80
OTHER C10 0.0023 0.9038 81

5-ethyldecane 0.6022 0.5060 82
toluene 0.0021 0.9081 83

I-methyl-2- 0.0021 09101 84
isopropylcyclohexane

p-xylene 0.0020 0.9122 35

1,3-diethyibenzene 0.0020 0.9142 86
3-methyldodecane 0.0020 0.9161 87
trans, trans-1,2,4- 0.0019 09181 88
trimethylcyclohexane

2,5-dimethvinonane (.0019 0.9199 89
2.3-dimethylnonane 0.0019 09218 90
1.2,3,4-tetramethylbenzene 0.0018 0.9236 91

4-ethyldecane 0.0013 0.9254 92
2,3-dimethvioctane 0.0018 0.9272 93

OTHER C11 0.0017 0.928% 94
2,6-dimethvldodecane 0.0017 0.9306 93

3 6-dimethvloctane 0.0017 09323 96
octane 0.0016 0.9340 97
1,1,5-trimethylindane 0.0016 0.9356 98
2-butyl-1,1,3- 0.0016 0.9372 99
trimethyleyclohexane

cis-1-ethyl-2- 0.0016 0.9387 100
methylcyclohexane

butylcyclohexane 0.0016 0.9403 101
3-methylnonane 0.0016 0.9419 102
4-methvlnonane 0.00135 0.9434 103
2,10-dimethylundecane 0.0014 0.9448 104
1,2,3,5-tetramethylbenzene 0.0014 0.9462 105
3,6-dimethylundecane .0014 0.9476 106
tetralin 0.0014 0.9489 107
isobutylcyclohexane 0.0013 0.9503 108
6-methyldodecane 0.0013 0.9516 109
2,7,10-tnmethylundecane N.0013 0.9529 110
1,1,3-trimethylcyclohexane 0.0013 0.9542 111
trans, trans-1,3,5- 0.0012 0.9554 112
trimethylcyclohexane

4-methyldodecane 0.0012 0.9566 113
ethylcyclohexane 0.0012 0.9578 114
trans-1-ethyl-4- 0.0012 0.9589 115
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methylcyclohexane cis-1,4-dimethylcyclohexanc 0.0003 0.9994 171
2,6-dimethylheptane 0.0012 0.9601 116 2-methyltridecane 0.0002 0.9996 172
1-methvl-3-isopropylbenzene 0.0011 0.9612 117 methylcyclohexane 0.0002 0.9998 173
3-methyloctanc 0.0011 09623 118 2-methylheptane 0.0002 1.0000 174
4,5-dimethylundecane (.0011 0.9634 119
1-methyl-2-propylbenzene 0.0011 0.9645 120
1.3-dimethyl-4-cthylbenzene 0.0011 0.9656 121
4-methyloctane 0.0011 0.9667 122
1,1,3 4-tetramethylcyclohexane | 0.0010 0.9677 123
trans-1-ethyl-2- 0.0010 0.9687 124
methyleyclohexane

2.4-dimethylundecane 0.0010 0.9697 125
trans-1-cthyl-3- 0.0010 0.9707 126
methylcyclohexane

1-methyl-4-1sopropylbenzenc 0.0009 0.9716 127
4-ethylundecane 0.0009 0.9726 128
cs, ¢is-1.2,4- 0.0009 0.9735 129
trimethylcyclohexane

1-ethyl-1.3- 0.0009 0.9744 130
dimethvlcyclohexane

trans, cis-1,2,4- 0.0009 0.9753 131
trimethylcyclohexane

4,5-dimethvlnonane 0.0009 0.9762 132
2.9-dimethylundecane 0.0009 0.9770 133
1-methyl-2-isopropylbenzene 0.0009 0.9779 134
sec-butylbenzene 0.0009 0.9788 135
2-methyloctane 0.0009 0.9796 136
3-cthylundccane 0.0009 0.9805 137
1,3.5-triethylbenzene 0.0008 0.9813 138
2-methvinaphthalene 0.0008 0.9822 139
3,5-dimethyloctane 0.0008 0.9830 140
2,7-dimethylundecane 0.0008 0.9838 141
3-cthyloctane 0.0008 0.9847 142
(4-methylpentycyclohexane 0.0008 0.9855 143
S-methyltndecane 0.0007 0.9862 144
2.3-dimethylheptane 0.0007 0.9869 145
cis, cis-1,3,5- 0.0007 0.9876 146
irimethylcyclohexane

2,7-dimethylnonane 0.0007 ! 0.9883 147
pentamethylbenzene 0.0007 0.9890 148
OTHER C9 0.0007 0.9897 149
1.2,4.5-tctramethylbenzene 0.0007 0.9904 150
2-ethylletratin 0.0006 0.9910 151
S-methvldodecane 0.0006 0.9916 152
2,5-dimethylundecane 0.0006 0.9923 153
cis-1-ethyl-4- 0.0006 0.9929 154
methylevelohexane

cis, trans-1.2.3- 0.00u6 0.9935 155
trimethylevelohexane

1,3-dimethyl-2- 0.0006 0.9940 156
tsopropyicyclopentane

cis-1,3-dimethvicyclohexane 0.0005 0.9946 157
butyicyclopentane 0.0004 0.9950 158
2.5-dimethyloctane 0.0004 0.9954 159
(2-methvlbutyleyelohexane 0.0004 0.9958 160
3.4-dimethyloctane 0.0004 0.9961 161
4. 7-dimethylindane 0.0004 0.9965 162
2,7-dimethvloctane 0.0004 0.9969 163
trans-1.4-dimethylcyclohexane | 0.0004 09972 164
1.1,4-trimethyicyclohexane (.0004 0.9976 165
I-methyl-4- 0.0003 0.9979 166
isopropylcyclohexane

2.3.5-trimethvlheptane 0.0003 0.9982 167
3-ethyt-2-methylheptane 0.0003 0.9985 168
1-methyl-2-propylcyclopentane | 0.0003 0.9988 169
2.7-dimethviheptane 0.0003 0.9991 170
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2-methyldecalin 0.0063 0.7685 52
Group 7s: Solvent-based Traffic Paint 2-methyloctane 0.0062 0.7748 33
4,5-dimethvlnonane 0.0061 0.7808 54
Compound Fraction cum frac. #of 3,7-dimethvinonane 0.0039 0.7867 55
cmpds. 4-methylheptane $.0059 0.7926 56
octanc 0.0559 0.0559 1 2-methylnonane 0.0058 0.7985 57
decane 0.0550 0.1109 2 1-methyl-3- 0.0058 0.8043 58
undecane 0.0360 0.1469 3 isopropylcyclohexane
1,2,4-trimethylbenzene 0.0318 0.1787 4 4-ethylnonane 6.0057 0.8100 59
cis-1,3-dimethylcyclohexane 0.0298 0.2085 3 2,5-dimethyldecane 0.0057 0.8156 60
m-xylene 0.0247 0.2332 6 2-methyldecalin 0.0056 0.8213 61
trans, trans-1,2,4- 0.0233 0.2565 7 isobutylcyclohexane 0.0055 0.8268 62
trimethylcyelohexane 3=cthyl-2-methytheptane 0.0054 0.8322 63
4-methylnonane 0.0232 0.2797 8 diethylcyclohexane 0.0053 0.8375 64
5-methytnonane 0.0220 0.3017 9 1-methyl-4- 0.0051 0.8427 65
o-xylenc 0.0194 03211 10 isopropyloyclohexane
2-methylheptane 0.0191 0.3401 1! methy] propyleyclohexane 0.0051 0.8478 66
2,6-dimethylnonane 0.0169 0.3570 12 OTHER C9 0.0051 0.8529 67
ethylcyclohexane 0.0166 0.3737 13 methyt propylcyclohexane 0.0050 0.8579 68
1-ethyl-4-methylbenzene 0.0157 0.3894 14 4-methyloctane 0.0045 0.8624 69
1-ethvl-2-methylbenzene 0.0154 0.4048 15 1,2-diethyt-1- 0.0044 0.8668 70
propvlcyclohexane 0.0153 0.4201 16 methylcyclohexane
trans, cis-1,2.4- 0.0147 0.4348 17 entylcyclohexane 0.0042 0.8710 71
trimethylcyclohexane 3,3,5-trimelhy]hqptane 0.0041 0.8751 72
3-methylheptane 0.0139 0.4487 18 methyl propylcyclohexane 0.0041 0.8792 73
cis-1,4-dimethylcyciohexane 0.0131 0.4618 19 hexylcyclopentane 0.0039 0.8831 74
2,6-dimethyloctane 0.0128 0.4747 20 2,5-dimethyloctane 0.0039 0.8870 75
cis-1,2-dimethylcyclohexane 0.0126 0.4873 21 3.6-dimethyloctane 0.0039 0.8909 76
butylcyclohexane 0.0122 0.4995 22 cis, trans-1,2,3- 0.0038 0.8948 77
5-methyldecane 0.0116 0.5111 23 trimethylcyclohexane
1-ethyl-3-methylbenzene 00114 0.5225 24 1-cthy!-2.2.6- 0.0036 0.8984 78
1,2-dimethyl-3- 0.0113 0.5338 25 trimethylcyclohexane
ethylcvelohexane trans-bicycloj4.3.0]nonane 0.0036 0.9020 79
trans- | 4-dimethvlcvelohexane | 0.0111 0.5449 26 OTHER C10 0.003% 0.9055 80
p-xylenc 0.0109 05558 27 2.3.5-trimethylheptane 0.0035 0.9090 81
1,1,3-lrimethylcvclohexane 0.0107 0.5665 28 3-methylundecane 0.0033 09123 82
trans- 1 cthyl-4- 0.0107 0.5772 29 2-methylundecane 0.0033 09157 83
methylcyclohexane 2,4-dimethvlhcptanc (.0032 0.9189 84
cis-1-cthyl-3- 0.0105 0.5877 30 1, 1-dimethylcyclohexane 0.0032 0.9221 8S
mecthyleyclohexane 2-6!]1}’]-1.3- 0.0030 0.9250 86
dodecane 0.0105 0.5982 31 dimethylcyclohexane
1,2-dimethyl-3- 6.0104 0.6086 32 1-methyl-2- 0.0029 0.9279 87
ethylcyclohexane isopropylcyclohexane
ethyibenzene 0.0103 0.6189 33 1.3, 5-tnumethylbenzene 0.0028 0.9307 88
nonane 0.0102 0.6291 34 6-methviundecane 0.0027 0.9334 89
trans, trans-1,3.5- 0.0099 0.63%0 3s 3-ethylhexane 0.0027 0.9361 90
trimethylcyclohexane cis-1-ethyl-2- 4.0027 0.9387 91
3-methyldecane 0.0096 0.6486 36 methylovelopentane
3-ethvinonane 0.0094 0.6581 37 4-methylundccane 0.0026 0.9413 92
1-methyl-3- 0.0087 0.6668 38 1,1,4-timcthylcyclohexane 0.0024 0.9437 93
isopropvicyciohexane ethyl propylcyclohexane 0.0023 0.9460 94
3.6-dimethylnonane 0.0084 0.6751 39 cis-1-ethyl-4- 0.0023 0.9483 95
cis-decalin 0.0081 0.6833 40 methylcyclohexane
sec butyleyciohexane 0.0078 06911 41 cthyl propylcyclohexane 0.0023 0.9506 96
isopropylcyclohexane 0.0078 0.6989 42 propylbenzene 0.0023 0.9528 97
cis, trans-1,2.4- 0.0077 0.7066 43 1,1-dimethyl-2- 0.0022 0.9550 98
trimethylcvelohexane propylcyclohexane
trans-decalin 0.0077 0.7143 44 1,2,4-trimethylcyclopentane 0.0021 0.9571 29
2.5-dimethylnenane 0.0075 0.721% 45 2,3-dimethylhexane 0.0021 09592 100
1,2-dimethyl-3- 0.0072 0.7290 46 diethylcyclohexane 0.0021 0.9613 101
ethvicyclohexane methylcyclohexane 0.0021 0.9634 102
1,2, 3-trimethylbenzene 0.0069 0.7359 47 3,3-dimethvloctane 0.0021 0.9655 103
3-methvloctane 0.0067 0.7426 48 3-ethyloctane 0.0020 0.9675 104
S-cthvl-3-methyloctane 0.0067 0.7493 49 1,2,3-tnmethylcyclopentane 0.0020 0.9695 105
4-methyldecane 0.0066 0.7560 50 2,2, 5-trimethylhexane 0.0019 0.9714 106
2.5-dimethylheptane 0.0063 0.7623 51 ethyl propylcyclohexane 0.0019 0.9733 107
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dicthyleyclohexane 0.0019 0.9752 108
cis-bicyclo[3.3.0]octane 0.0018 0.9769 109
methyl butylcyclohexane 0.0017 0.9786 110
S-methylundecane 0.0016 0.9802 1
cis-1-ethyl-3- 0.0014 0.9817 112
methylcyclopentane

ais, ¢is-1,2.4- 0.0014 0.9831 113
trimethyleyclohexane

OTHER C8 0.0014 0.9845 114
trans-1-cthyl-3- 0.0014 0.9859 115
methvlcyclopentane

OTHER CY 0.0014 0.9873 116
3,4-dimethylhexane 0.0013 0.9886 117
2.6-dimethylundecane 0.0013 0.9899 118
1.1,2-trimethyloyclopentanc 0.0013 0.9912 119
1oluenc 0.0013 0.9925 120
1,2,3-tnmethylcyclohexane 0.0013 0.9938 121
OTHER C9 0.0012 0.99350 122
2,4-dimcthvlhexane 0.0011 0.9961 123
trans- 1.2-dimethylcyclohexane | 0.0011 0.9972 124
1-cthyl-1-methylcyciopentane 0.0011 0.9983 125
3.5-dimethyloctane 0.0009 0.9992 126
trans-1-ethyl-3- 0.0008 1.0000 127
methylevelohexane
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methyleyclohexane
Group 8s: Solvent-based Varnishes |_pentyleyclohexane 0.0043 0.8238 56

ethylbenzene 0.0043 0.8280 57

Compound Fraction cum frac. #of 2,6-dimethyldecane 0.0042 0.8322 S8
cmpds. 1,3-diethylbenzene 0.0041 0.8364 59

decane 0.0949 0.0949 ¥ cis-decalin 0.0041 0.8405 60
1,2.4-tnmethylbenzenc 0.0483 0.1432 2 trans, trans-1,3,5- 0.0041 0.8445 61
undecane 0.0391 0.1823 3 trimethyicyclohexane
2-methyinenane 0.0340 0.2164 4 ethanol 0.0041 0.8486 62
2.6-dimethylnonanc 0.0284 0.2447 b 1-methyl-4-isopropylbenzene (1.0040 (1.8526 63
methyl propylcyclohexane 0.0259 0.2707 6 1-ethyl-1,3- ©.0037 0.8564 64
nonane 0.0252 0.2959 7 dimethylcyclohexane
dicthylcyclohexane 0.0230 0.3190 8 3,4-dimethyloctane 0.0037 0.8601 65
dodecanc 0.0223 0.3412 9 2-methylundecane 0.0037 0.8637 66
2 6-dimethyloctane 0.0219 03631 10 3,7-dimethvidecane 0.0036 0.8674 67
1-ethyl-4-methylbenzene 0.0211 0.3842 11 4-methyloctane 0.0035 0.8709 68
1.3.5-trimethylbenzene 0.0195 0.4037 12 3-methyloctane 0.0034 0.8743 69
propylcyclohexane 0.0194 0.4230 13 butylcvclohexane 0.0034 0.8777 70
1.1.2 3-tetramethylcyciohexane | 0.0177 0.4407 14 2,5-dimethyldecane 0.0033 0.8810 71
1-¢thyl-3-methylbenzene 0.0174 0.4582 15 1-methyl-3-isopropylbenzene 0.0033 0.8843 72
1-methyl-3- 0.0166 0.4748 16 3-methylundecane 0.0033 0.8876 73
isopropylcyclohexane 4,5-dimethylnonane 0.0032 0.8908 74
3-methylnonane 0.0164 0.4911 17 isopropylbenzene 0.0032 0.8940 75
4-mcthylnonane 0.0161 0.5072 18 p-xylene 0.0032 0.8972 76
S-methyldecane 0.0156 0.5228 19 1-methyl-4- 0.0031 0.9003 77
1-cthyl-2-methylbenzene 0.0146 0.5374 20 isopropylcyclahexane
3,7-dimethylnonane 0.0136 0.5510 21 | 1.2-dimethy]-4-ethylbenzene 0.003} 0.9034 78
pentyleyclopentane 0.0129 0.5639 22 QTHER €10 0.0029 0.9063 79
1.2 3-trimethylbenzene 0.0125 0.5764 23 2,5-dimethylnonane 0.0029 0.9093 80
2-mcthyldecanc 0.0118 0.5882 24 trans-1-ethyl-2- 0.0029 09121 81
4-methyldecane 00111 05993 25 methyleyclohexane
1.3-dimcthvi-5-cthvlbenzene 0.0108 0.6101 26 3.5-dimethyldecane 0.6029 0.9150 82
2.4-dimethvloctane 00107 06208 27 2.4, 6-trimcthyloctane 0.0028 09178 ¥3
I-methyl-2-isopropylbenzene | 0.0102 0.6310 2% OTHER €9 00028 0.9206 R4
1.3-dimethyl-2- 0.0098 0.640K 75 cis- I -ethyl-4- 10028 0.9234 &S
isopropylcyclopentance methylcyclohexane
3-methyldecanc 0.0097 0.6505 30 2,5-dimethyloctane 0.0028 0.9262 86
isopropylcyclohexane 0.0095 0.6601 31 3-ethyloctane 0.0028 09289 87
cthy! propyleyclohexane 0,0093 0.6693 32 OTHER €12 0.0027 09316 83
propytbenzene 0.0089 0.6782 313 1.2,4.5-tetramethylbenzene 0.0026 0.9342 89
m-xvlene 0.0085 0.6866 34 1-ethyl-1-mcthylcvclohexane 0.0025 0.9367 90
methyl butyleyclohexane 0.0083 0.6949 3% 1,1,2 3-teramethylcyclobexane { 0.0025 0.9392 91
isopropyleyelohexane 1,23 S-tetramethyibenzene 0.0023 09439 53
1,2 3-trimethylcvelohexanc 0.0079 0.7111 37 1.1.3-trimethylcyclohexane 0.0023 0.9462 94
2-methyldecalin 0.0078 0.7189 38 octane 0.0023 0.9485 95
S-methylindane 0.0077 0.7266 39 L.1-dimethyl-2- 0.0022 0.9507 96
o-xylene 0.0076 0.7342 40 propylcvctohexane
cis-bicyclo[4.3.0]nonane 0.0076 07418 a1 {2-methvlbutyl)cyclohexane 0.0021 0.9527 97
2-ethyi-1,3- 0.0071 0.7490 43 hexylcvclopentane (.0020 09547 98
dimethylcyclohexane 3.3,5-trimethylheptane 0.0020 0.9567 99
1 4-dimethyl-2-ethylbenzenc 0.0070 0.7560 43 tetralin 0.0018 0.9585 100
cis-1-cthyl-3- 0.0070 0.7630 34 2,3-dimethylheptane 0.0017 0.9602 10]
methylcvclohexane 3 6-dimethvidecane 0.0017 0.9619 102
4-ethylnonane 0.0069 0.7698 45 4,6-dimethyldecane 0.0015 0.9634 103
5-isopropvlnonane 0.0062 0.7760 46 6-methylundecane 0.0015 0.9649 104
OTHER C11 0.0052 0.7812 47 d-cthyldecane 0.0013 0.9662 105
1.3-dimcthyl-2-cthvlbenzene 0.0051 0.7864 48 irans-1.2-dimethyicyclohexane | 0.0013 0.9675 106
3,6-dimethyloctane 0.0051 0.7914 49 3.6-dimethylnonane 0.0012 0.9687 107
1-ethyl-4-isopropvibenzene 0.0050 0.7964 50 1-methylhindane 0.0012 0.9700 108
1.2.3.4-tetramethvlbenzene 0.0049 0.8014 51 cthylcyclohexane 0.0012 0.9712 109
isobutvicyclohexane 0.0046 0.8060 52 2-methvloctane 0.0012 0.9724 110
ais, cis-1,2.4- 0.0046 0.8106 53 2,6-dimethvlundzcane 0.0011 0.9735 111
trimethvicyclohexane 2.7-dimethyldecane 0.0011 0.9746 112
3,5-dimethyloctane 0.0044 0.8150 54 5-methylundecane 0.0011 0.9757 113
cis-1-cthyl-2- 0.0044 0.8195 55 3-ethyi-2-methylheptane 0.0011 0.9767 114
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2.6-dimethylheptane 0.0011 0.9778 115
4.5-dimethyloctane 0.0010 0.9788 116
3-ethylnonane 0.0010 0.9798 117
naphthatene 0.0010 0.9808 118
4-methylindane 0.0009 0.9818 119
sec-butylbenzene 0.0009 0.9827 120
4-cthyloctane .0009 0.9835 121
cis, trans-1,2 4- 0.0008 0.9844 122
trimethylcyclohexane

4-methylundecane 0.0008 0.9852 123
1,1,3,4-tetramethylcyclohexane { 0.0007 0.9859 124
1.1,2-trimethylcyclohexane 0.0007 0.9867 125
2.4-dimethylnonane 0.0007 0.9874 126
cis, trans-1,2.3- 0.0007 0.9881 127
trimethylevelohexane

(2-methylbutyl)benzene 0.0007 0.9888 128
2.4-dimethyldecane 0.0007 0.9894 129
tolucne 0.0006 0.9900 130
acetone 0.0006 0.9906 131
methyl ethyt ketone 0.0006 0.9912 132
methyl pentyleyclohexane 0.0006 0.9918 133
1,3-dimethvi-4-ethylbenzene 0.0006 0.9924 134
trans-1-ethyl-4- 0.0005 09929 135
methylevelohexane

trans- 1-ethyl-3- 0.6005 0.9934 136
methvicyclohexane

1.1.2-trimethylcvclopentane 0.0005 0.9939 137
3,3-dimethyloctane 0.0005 0.9943 138
1-methyl-2-cthylbenzene 0.0004 0,9948 139
2,5-dimethylundecane 0.0004 0.9952 140
2-mcthylheptane 0.0004 0.9956 141
3.4-dimethythexane 0.0004 0.9959 142
2-propanol 0.0004 0.9963 143
4.5-dimethyldecane 0.0003 0.9966 144
2,4-dimcthylundecane 0.0003 0.9969 145
trans, trans-1,2,4- 0.0003 0.9972 146
trimethylcvclohexane

2,5-dimethvlheptane (.0003 0.9975 147
2.3.5-tnmethylheptane 0.0003 0.9977 148
trans, cis-1,2.4- (.0003 0.9980 149
trimethvicyclohexane

OTHER C8 0.0002 0.9982 150
trans- 1 4-dimcthylcyclohexane | 0.0002 0.9984 151
cis, cis-1,3.5- 0.0002 0.9986 152
trimethylcyclohexane

OTHER C7 0,0002 0.9987 153
cis-1,3-dimcthylcyclohexane 0.0002 0.9989 154
methylcyclohexane 0.0002 0.9991 153
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trans-1,3-dimethylcyclohexane | 0.0052 0.7689 56
Group 9s: Solvent-based Quick-dry Primers and Non-flats L,1,3-trimethylcyclohexane 0.0051 0.7741 $7
pentyleyclohexane 0.0051 0.7792 58
Compound Fraction cum frac. #of S-isopropylnonane 0.0050 0.7842 59
cmpds. 2.6-dimethylheptane 0.0049 0.7891 60
dccanc 0.0861 0.0861 1 cis-1-ethyl4- 0.0049 0.7940 ol
undecane 0.0439 0.1299 2 methylcyclohexane
methyl propylcyclohexane 0.0380 0.1679 3 1-methyl-4- 0.0048 0.7988 62
1,2,4-trimethyibenzene 0.0340 0.2019 4 isopropylcyclohexane
octane 0.0249 0.2268 5 4-methyloctane 0.0048 0.8037 63
2-methylnonane 0.0231 0.2499 6 trans-1-ethyl-2- 0.0048 0.8085 64
propylcyclohexane 6.0209 0.2708 7 methylcyclohexane
m-xylenc 0.0192 0.2899 8 trfms, cis-1,2,4- 0.0044 0.8129 65
2,6 dimethyloctane 0.0187 0.3087 5 rimethyloyclohexane
1-methyl-2- 00174 0.3261 10 trans-1,4-dimethylcyclohexane 0.0043 0.8172 66
isopropylcyclohexane 3-methyloctane 0.0043 0.82135 67
T-methy[3- 0.0172 03433 11 3,5-dimethylnonane 0.0043 0.8258 68
isopropylcyclohexane 2.4-dimethylnonane 0.0043 0.8300 69
1.1,2,3-tetramethylcyclohexane | 0.0162 0.3594 12 3,3 S-trimethylheptane 0.0042 0.8343 70
nonane 0.0161 0.3755 13 cis, trans-1,2,3- 0.0041 0.8384 71
diethylcvclohexane 0.0158 0.3913 14 trimethylcyclohexane
ethyl propylcyclahexane 0.0142 0-.4055 15 cis-decalinis 0.0041 0.8425 72
4-methyinonane 0.0141 0.4196 16 OTHER €12 0.0040 0.8465 73
2,6-dimethylnonane 0.0137 0.4333 17 butylcyclohexane 0.0039 0.8504 74
pentylcyclopentane 0.0130 0.4463 18 2,6-dimethyldecane 0.0038 0.8542 75
1,3,5-tnmethylbenzene 0.0125 0.4588 19 2-methylundecane 0.0038 0.8580 76
o-xylene 0.0122 0.4710 20 2,5-dimethyloctane 0.0036 0.8616 77
cis-1,3-dimethyleyclohexanc 0.0122 0.4832 21 3-ethyl-2-methylheptane 0.0036 0.8653 78
1-ethyl4-methylbenzenc 0.012] 0.4953 2 cis, trans-1.2,4- 0.0036 0.8689 79
trans, trans-1,2,4- 00117 0.5069 23 tnmethvlcvclohexane
trimethylcyclohexanc 4-methylheptane 0.0036 0.8725 80
2-methylheptane 0.0110 0.5179 24 4,5-dimethyldecane 0.0036 0.8760 31
2,4,6-trimethyloctane 0.0109 0.5288 25 3-methylundecane 0.0032 0.8793 82
3-methyldecane 0.0109 0.5397 26 3,7-dimethyldecane 0.0032 0.8825 83
trans-decalin 0.0107 05504 27 3,4-dimethyloctane 0.0032 0.8857 84
dodecane 5.0102 0.5606 28 5-methylundecane 0.0032 0.8889 85
3-methylnonanc 0.0100 6.5706 29 3-ethyloctane 0.0032 0.8921 86
trans-1-ethyl4- 0.0100 0.5806 30 I-ethyl-1.3- 0.0031 0.8952 87
methylcyclohexane dimethylcyclohexane
2,5-dimethylnonane 0.0098 0.5904 31 cis-1-ethyl-2- 0.0031 0.8983 88
OTHER C10 0.0098 0.6002 32 methylcyclohexane
1.2-dimethyl-3- 0.0097 0.6099 13 3.3-dimethyloctane 0.0030 0.9013 89
ethylcyelohexane sec butylcyclohexane 0.0030 0.9043 S0
3-methylheptane 0.0093 0.6192 34 2,3-dimethylheptane 0.0030 0.9073 91
L-methyldecane 0.0093 0.6285 3% 4-ethyloctane 0.0029 0.9102 92
isopropylcyvclohexane 0.0083 0.6367 36 _propylbenzene 0.0028 0.9130 93
S-methylnonane 0.0079 0.6446 37 OTHERCt! 0.0027 0.9156 94
S-methyldecane 0.0078 06524 38 2,5-dimethylheptane 0.0026 09183 95
p-xylene 0.0076 0.6600 39 t-ethyl-2.4- 0.0026 0.9209 96
4-methyldecanc 0.0075 0.6675 40 dimethylcyclohexane
e[hy[hmene 0.0074 0.6749 41 6.-mcl.hyl‘undccme 0.0026 0.9235 97
3,7-dimethylnonanc 0.0073 0.6822 2 cis-decalin 0.0024 09259 98
1.2.3-trimethylbenzenc 0.0072 0.6895 43 1.2.3.5-tetramethylbenzene 0.0023 09283 59
1-cthyl-2-methylbenzenc 0.0071 0.6966 a4 hexyleyclopentane 0.0022 0.9304 100
1-ethyl-3-methylbenzenc 0.0070 07036 15 2.4-dimethyldecane 0.0029 0.9324 101
ethylcyclohexanc 0.0066 0.7102 46 2,4-dimcthy lheptane 0.0019 09343 102
2-methyldecalin 0.0065 0.7167 47 1-thyl-2,2,6- 0.0019 0.9362 103
butylcyclohexane 0.0065 0.7232 48 trimethylcyclohexane
cis-1-cthyi-3- 0.0063 0.7295 S OTHER C9 0.0019 0.9381 104
methylcyclohexane 3-ethylhexane 0.0018 0.9399 105
4-cthyinonane 0.0061 0.7356 50 trans-1-ethyl-3- 0.0018 0.9418 106
1.2.3-rimethylcyclohexane 5.0060 0.7416 51 methyloyclohexane
isobutyloyclohexane 0.0057 0.7473 52 cis, cis-1.2.4- 0.0018 0.9436 107
2.7-dimethylnonane 0.0057 0.7530 53 irimethylcyclohexane
3,6-dimethyloctane 0.0055 0.7586 54 butylcyclopentane 00018 (.0453 108
1-methyl-2-ethylbenzene 0.0052 0.7638 55 methyloyclohexane 0.0018 0.9471 109
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3.4-dimcthylhexane 0.0017 0.9489 110
2,7-dimethyloctane 0.0017 0.9506 i1l
OTHER C8 0.0017 0.9522 112
3.3.4-trimethylheptane 0.0016 0.9539 113
methyl butyicyclohexane 0.0016 0.9555 114
2.4,5-trimethylheptane 0.0016 0.9570 115
isopropylbenzene 0.0015 0.9585 116
4-methylundecanc 0.0015 0.9600 117
dicthylcyclohexane 0.0015 0.9615 118
2,7-dimethyldecanc 00014 0.9629 119
1,1.3.5-tetramethylcyclohexane | 0.0013 0.9642 120
1,2,4-trimcthylcyclopentane 0.0013 0.9656 121
1,1-dimethyl-2- 0.0013 0.9669 122
propylcyclohexane

2,4-dimethyloctane 0.0012 0.9681 123
2,3-dimethylhexane 0.0012 0.9693 124
1.1-dimethylcyclohexane 0.0012 0.9706 125
3,6-dimethyldecane 0.0012 0.9718 126
4.5-dimethylnonane 0.0012 0.9730 127
2-methyloctane 0.0012 0.9742 128
1.1 2-tnmcthylcyclohexane 0.0012 0.9753 129
1.2,3-trimethylcyclopentane 0.0012 0.9765 130
cis- 1 -ethyl-2- 0.0011 0.9776 131
methylcyclopentane

3.6-dimethylnonane 0.0011 0.9788 132
3-ethylnonane 0.0011 0.9799 133
2,2.5-tnmethylhexane 0.0011 0.9810 134
2,6-dimethylundecane 0.0011 0.9821 135
1,2.4-timethylcyclohexane 0.0010 0.9831 135
2.3-dimcthyloctane 0.0010 0.9841 137
cis, cis-1,3,5- 0.0009 0.9851 138
tnmethylcyclohexane

| -cthyl-4-isopropylbenzene 0.0009 0.9860 139
1,2.3,4-tetramethylevelohexane | 0.0009 0.9869 140
1.1,4-trimethylcyclohexane 0.0009 0.9879 141
1,2,4.5-tetramethylbenzene 0.0009 0.9887 142
2-methyldecalin 0.0009 0.9896 143
2,4-dimcthylhexane 0.0008 0.9904 144
2,3,4-trimethvipentane 0.0008 0.9912 145
(2-methyibutyl)cyclohexane 0.0008 0.9920 146
methyl ethyl ketone 0.0007 0.9927 147
trans- }-cthyl-3- 0.0007 0.9933 148
methylcyclopentane

4,6-dimethyldecane 0.0007 0.9940 149
methyl ischuty] ketone 0.0005 0.9946 150
S-sec butvinonane 0.0005 0.9950 151
2-ethyl-1,3- 0.0005 0.9955 152
dimethylcvelohexane

cis-1,4-dimethvicyclohexane 0.0005 0.9960 153
naphthalene 00005 0.9965 154
4-ethyldecane 0.0005 0.5969 155
cis-1.2-dimethyicyclobexane 0.0004 0.9974 156
2,5-dimethylhexane 0.0004 0.9978 157
trans-1,2-dimethyleyclohexane | 0.0004 0.9983 158
1,1,3-tnmethvicyclopentane 0.0004 0.9986 159
methylcyclopentane 0.0004 0.9590 160
trans, trans-1,3,5- 0.0003 0.9994 161
trimethvicvclohexane

3-cthyl-2-mcthyfpentane 0.0003 0.9997 162
2,6-dimethvlundecanc 0.0003 1.0000 163
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1.3-dimethvi-5-ethylbetizence 0.0052 (.8691 56
Group 10s: Solvent-based (;raphic Arts Coatings trans, cis-1.2.4- 0.0051 0.8742 57
trimethylcyclohexane
Compound Fraction cum frac. #of cis-1-cthyl-2- 0.0051 0.8793 I8
cmpds. methylcyclohexane
decane 0.0636 0.0636 1 pentylcvelohexane 0.0049 0.8843 5%
|7 &-irimethylbenzene 0.0438 0.1074 2 dicthylcyclohexane 0.0048 0.8850 60
wndecane 00364 0.1438 3 S-methylindane 0.0047 0.8937 6]
mxylenc 0.0345 0.1783 4 hexylcyclopentane 0.0047 0.8984 62
Z-methylnonanc 0.0330 0.2113 5 6-methylundecane 0.0047 0.9030 63
methyl propylcyclohexane 0.0329 0.2442 6 trans-1-cthyl-3- 0.0041 0.9071 64
cthyl propylcvclohexane 0.0263 0.2705 7 methylcyclohexane
nonanc 0.0257 0.2962 ] ClS-l-elh_Vl-4- 0.0040 0.9111 65
1.3.5-timethylbenzenc 0.0241 03203 9 methylcyclohexane
T-methyl-3- 0.0229 | 0.3432 10 ;rlpdy‘l'zfgl’gr'xim 0.0039 | 09150 66
isopropylcyclohexane -
T-cthyl-2-methylbenzene 00228 | 03660 1 OTHER €9 0.0038 __ {09189 67
7.6-dimethylnonane 00214 03875 12 2-methvlundccane 0.0038 0.9227 63
propylcyclohexane 0.0212 0.4087 13 cis, ";l"sl"'“' 0.0038 0.9265 69
2.6-dimcthyloctane 0.0211 0.4209 13 trimethylcyclohexane
- 1,2,3-tnmethylcyclohexane 0.0038 0.9302 70
1-¢thyl-4-methylbenzene 0.0194 0.4493 15 P 0.0034 09336 M
o-xylene 0.01%90 0.4683 i6 - - - -
1, 1,2 3-tetramethylcyclohexane | 0.0169 04851 17 ;'Sm ﬁi'ﬁ;‘m"e g ggg(l) g'g;gg ;3
| -ethyl-3-methylbenzene 0.0160 0.5011 i8 EETR— 0‘0030 0.9428 7;1
3 methyldecane 00158 05160 19 MDA - :
1,23 trimethylbenzene 0.0155 05324 30 ;;m-l‘gx':ﬂeme 0.0029 05457 7
d-methyldecane 00152 0.5477 7 lrm_l_egl 5 55559 5595 =
pentylcyclopentane 0.0145 0.5622 22 methylcyclohexane ' ’
2.4-dimethyloctane 0.0143 0.5764 23 trans, trans-1.3. 5 0.0028 0.9514 77
cis-bicyclo]4.3 G]nonane 0.0137 0.5901 24 trimethylcyclohexane
ethylbenzene 0.0133 06035 3 Z-methylundecane 0.0028 09542 7’
p-xylene 0.0133 6.6167 26 1.2-diethyl-1- 0.0028 0.9570 79
3-methyidecanc 0.0129 0.6296 27 methylcyclohexane
S-isopropylnonane 0.0127 0.6424 28 3.3 5-trimethy Iheptane 0.0027 0.9597 %0
3.7-dimethylnonane 0.0115 0.6539 29 3.methyloctane 0.0025 0.9622 81
2.5-dimethylnonane 0.0114 0.6652 30 trans- 1 -ethyyl-4- 0.0025 0.9647 82
3-methyinonane 0.0113 0.6766 31 methylcyclohexane
2-methyldecane 0.0113 0.6879 32 1,3-diethylbenzene 0.0024 0.9671 83
cis-1-cthyl-3- 0.0110 0.6988 33 T-ethyl-1.2- 0.0022 0.9693 84
methylcyelohexane dimethylcyclohexane
isopropvlevelohexane 0.0102 0.7090 34 isopropylbenzene 0.0022 0.9715 85
dodecanc 0.0099 0.7190 33 3-ethyl-4-methylheptane 0.0020 0.9735 86
methy) isopropyleyclohexane 0.0090 0.7280 36 1,1.3-trimethylcyclohexane 0.0017 0.9752 87
trans-decalin 0.0088 07367 37 (2-methylbutyi)cyclohexane 0.0016 0.9769 88
4-methylnonane 0.0087 0.7454 38 cis, cis-1,2.4- 0.0016 0.9784 89
2,6-dimethyldecane 0.0086 0.7540 32 trimethylcyclohexane
butvlcyciohexane 0.0085 0.7625 40 2. 5-dimethyloctane 0.0015 0,9799 90
2-ethyl-1.3- 0.0082 0.7707 41 2,4-dimethylnonane 0.0015 0.9814 91
dimethylcyclohexane 3-ethyloctane 0.0014 0.9828 92
4-cthylnonane 0.0080 07787 42 2 6-dimethylundecane 0.0014 0.9843 93
I-methyl-2- 0.0079 0.7866 43 2.3-dimethylheptane 0.0013 0.9856 94
isopropylcyclohexane trans, trans-1,2 4~ 0.0013 0.9869 95
propylbenzenc 0.0075 0.7941 44 trimethvlcyclohexane
isobutylcyclohexane 0.0072 0.8013 45 2 4-dimethyldecane 0.0012 0.9881 96
OTHER Cl1 0.0071 0.8084 46 1,3-dimcthyl-2-ethylbenzene 0.0012 0.9893 97
Z-methyldecalin 0.0069 08153 47 3 4-dimethylhexane 0.0012 0.9905 98
3,5-dimethyloctane 0.0068 0.8221 a8 toluene 0.0011 0.9916 99
1.3-dimethy)-2- 0.0066 0.8287 49 naphthalene 0.0009 0.9925 100
isopropylcyclopentane 3-methylundecane 0.0009 0.9934 101
OTHER C10 0.0063 0.8350 50 2.6-dimethylheptane 0.0008 0.9942 102
3,5-dimethylnonane 0.0062 0.8412 51 3-methylpentane 0.0008 0.9950 103
OTHER €12 0.0062 0.8474 52 octane 0.0007 0.9957 104
3.6-dimethyloctanc 0.0056 08530 33 5 6-dimethylindane 0.0007 09964 105
1-ethyl-1.3- 0.0055 0.8585 54 1.1,4-trimcthylcyclohexane 0.0006 0.9969 106
dimethylcyclohexane ethylcyclohexane 0.0006 0.9975 107
3,4-dimethvloctane 0.0054 0.8639 55




2.5-dimethylheptane 0.0005 0.9980 108
1, 1-dimethylcyclohexane 0.0005 0.9985 109
cis-1,3-dimethylcyclohexane 0.0004 (.9989 110
3-ethyldecane 0.0004 0.9994 111
cis~1,4-dimethylcyctohexane 0.0004 0.9997 112
4-methylheptane 0.0003 1.0000 113
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ethyibenzene 0.0043 0.7799 56
Group 11s: Thinning Solvents propvleycishexane .0043 0.7842 57
1-methyl-3-isopropylbenzene 0.0041 0.7883 58
Compound Fraction cum frac. #of cis-l,3-dimclhylcyclopemane 0.0041 0.7924 59
cmpds. 1-methylindane 0.0041 0.7964 60
methylcvclohexane 0.0980 0.0980 1 3-methyloclane 0.0040 0 8004 61
heptane 0.0510 G.1490 2 1,2.3-inmethylcyciohexane 0.0040 0.8044 62
undecane 0.0447 0.1937 3 OTHER C12 0.0039 0.8083 63
decane 0.0434 0.2371 4 2,5-dimethylnonane 0.0037 0.8120 64
toluene 0.0415 0.2786 5 methanol 0.0037 0.8157 65
octane 0.038¢ 03171 6 1-cthyi-2-methylbenzene 0.0037 0.8192 66
acetone 0.034% 0.3519 7 p-xvlene 0.0035 0.8228 67
cis-| 3-dimcthylcyclohexane 0.0246 0.3765 8 1-methyl-3- 0.0035 0.8263 68
ethanol 0.0237 0.4002 9 isopropylcvelobexane
2-methylheptanc 00218 0.4220 10 2,3-dimethylioctan 0.0034 0.8297 69
2.6-dimethvinenane 0.0140 0.4359 11 1,2-dimethyl-4-ethylbenzene 0.0034 0.8331 70
1.2,4-trimethylbenzene 0.0138 0.4498 12 3-methylnonane 0.0033 0.8364 71
3-methylheptane 0.0138% 0.46356 13 1-ethyl-3-methylbenzene 0.0033 0.8397 72
1,2, 4-trimethylcyelopentane 0.0133 0.4769 14 o-xylene 0.0032 0.8429 73
2-methylhexane 0.0129 0.4898 15 pentylcyclopentane 0.0032 0.8461 74
trans, trans-1.2.4- 0.0121 0.5019 16 3-ethylhexane 0.0032 0.8493 75
trimethylcyclohexane 1-methvl-2- 0.0032 0.8525 76
nonane 0.0117 0.5136 17 isopropylcyciohexane
| 2-dimethylcvclopentane 00115 0.5252 18 2,3-dimethylhexane 0.0032 0.8557 77
butyl acetate 0.0114 0.5366 19 2-methvloctanc 0.0031 0.8588 78
m-xylene 0.0112 0.5478 20 OTHER €9 0.0030 0.8618 79
ethyl propylcvelohexane 0.0110 0.5587 21 isobutyicy clohexane 0.0030 0.8648 80
ethylcyclohexane 0.0101 0.5689 22 2-methvlundecane 0.0030 0.8678 8l
4-methylnonanc 0.0094 0.5783 23 1.2.3,5-tetramethylbenzene 0.0029 0 8706 82
methyl amyl ketone 0.0086 0.5869 24 isopropylcy clohexane 0.0029 (.8735 83
trans-1.4-dimethylcyclohexane | 0.008% 0.5954 25 cis, trans-i.2.4- 2.0028 0.8763 84
trans |.3-dimethyleyclohexane | 0.0083 06038 26 trimethyl; clohexane
2-methvldecane 0.0083 0.6120 57 1,1-dimethylcyclobexane 0.0026 0.8789 &S
methyl propyleyclohexane 0.0082 0.6202 7R 1,3-dimethvi-2-ethylbenzene 0.0026 0.8815 86
2,6-dimethylheptane 0.0076 06279 29 2, 6-dimethvidecane 6.0026 0.8841 87
Amothvldecanc 0.0075 0.6354 10 1.3-dimethvi-5-cthylbenzene 0.0026 0.8866 R¥
cis, cis-1_3.5- 0.0069 06423 11 naphthalenc 0.0025 0.8891 89
trimethyleyelohexane dicthvicyclohexane 0.0024 0.8915 90
1.2.3-trimethylcyclopentane 0.0063 06492 32 2.4-dimethyiheptane 0.0023 0.8938 91
trans, cis-1.2,4- 0.0067 0.6558 33 trans-f-cthyl-3- 0.0023 0.8961 92
trimethylcyclohexane methyicyclohexane
1.1,3-trimethyleyclopentane 0.0066 0.6624 34 1,24, 5-tcuamethylbenzene §.0022 0.8983 93
1,1.3-trimethylcyclohexane 0.0065 0.6690 35 1,1,2-trimethylcyclopentane 0.0022 0.9005 94
4-methyldecanc 0.0064 0.6753 36 pentyvleyclehexane 0.0021 0.9026 95
trans, trans-1 3.5+ 0.0063 0.6817 37 1 ,4-dimethy]-2-ethylbenzene 04021 0.9047 96
rimethylcyclohexane trans- 1 -ethyl-4- 0.0021 09067 97
5.methyldecane 0.0063 0.6880 38 methyleyclohexane
1.2.3-trimethylbenzene 0.0063 0.6943 39 1-methy1-3-propyibenzene 0.0020 0.9088 98
4-methylheptane 0.0060 0.7903 40 indane 0.0020 0.9108 99
butylcvelohexane 0.0058 0.701:1 4] 3-cthyl-2-methviheptane 0.0019 09127 100
dodecane (.0057 07118 47 4,5-dimethyloctane 1).0019 0.9145 101
2-methvlnonans 0.0056 0.7174 43 1,1.3,4-tetramethylcvclohexane | 0.0018 09164 102
ethylcyclopentane 0.0036 0.7230 44 6-methylundecane 0.0018 0.9182 103
trans-1_3-dimethvlcyclopentane | 0.0054 0.7284 45 3-phenylpentane 0.0018 0.9201 104
2_6-dimcd1y]oc13nc 0.0054 0.7338 46 6-cthy|-2-mcﬂ1yloolane 0.0018 0.9218 105
S-methylindane 0.0052 0.7390 47 1-ethyl-3-methylcyclopentane 0.0017 0.9236 106
1-methyl-4-propvibenzene 0.0051 0.7442 48 2.3-dimethylpentane 0.0017 0.5253 107
2-butoxyethanol 0.0048 0.7489 49 1.2-dimethyl-3- 0.0017 0.9270 108
2.4-dimethylhexane 0.0045 07534 50 ethylcyclohexane
1-cthyl-d-methvlbenzene 0.0045 07579 51 1-cthyl-2-methyleyclopentane | 6.0017 0.9287 109
4-methvloctane 0.0045 0.7623 52 3-cthytheptane 6.0016 0.9303 110
2 S-dimethvlheptane 0.0044 0.7668 53 cis- 1.4-dimethylcyclohexane 0.0016 0.9320 111
cis- [ -cthyl-3- 0.0044 07712 54 cyclohexans 0.0016 0.9336 112
methylcvclohexane OTHER C10 0.0016 09352 113
3,7-dimethylnonane 0.0044 07755 55 4-ethyldecane 0.0016 0.9368 114
3-methvlhexane 0.0015 0.9384 115
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Appendix E - Group Profiles

1-cthyl-4-1sapropylbenzenc 0.0015 0.9399 116 cis-1-ethyl-2- 0.0003% 0.9897 166
cis-bicvelo[4.3.0]nonanc 0,0015 0.9414 117 methylcyclohexane

3 4-dimethylhexane 0.0015 0.9429 i18 tridecane 0.0003 0.9502 167
1.1 4-trimethylcyclohexane 0.0015 0.9444 119 cis-bicyclo]3.3.0]octane 0.0005 0.9907 168
2,3-dimethyloctane 0.0015 0.9458 120 cis-1-ethyl-4- 0.0005 0.9912 169
3-ethyl-1-methyloctanc 0.0014 0.9473 121 methylcyclohexane

2-metiyldecalin 0.0014 0.9487 122 1.3-dimethyl-4- 0.0005 09917 170
OHER C1 0.0014 0,950 123 1sopropylhenzene

1.3-dimcthyl-4-cthylbenzernc 0.0014 0.9514 124 propylbenzene 0.000s 0.9921 171
trans- 1-cthyi-2- 0.0017 0.9527 125 4,5-dimethyldecance 0.0003 0.9926 172
methylovelohexane 2,2,3,3-tetramethylpentane 0.0004 0.9930 173
cis, cis=1,2.4- 0.0613 0.9541 126 2-methylnaphthalene 0.0004 0.9934 174
trimethylcyclohexane isopropylbenzene 0.0004 0.9938 175
3-methviundecane (.0013 0.9554 127 cis-1-ethyl-2- 0.0004 0.9942 176
1,2-dicthyl-1- 0.0013 0.9566 128 methylcyclopentane

methylevelohexane OTHER C13 0.0004 0.9946 177
(2-methvlbutvl)cyclohexance 0.0013 0.9579 129 OTHER OTHER C8 0.0003 0.9949 178
3.6i-dimethvioctane 0.0013 0.9591 130 2,7-dimethyldecane 0.0003 0.9953 179
4-methy lundecane 0.0012 0.9604 131 3.5-dimethylnonane 0.0003 0.9956 180
2.2, 5-trimethylhexane 0.0012 0.9616 132 2,5-dimethylhexane 0.0003 0.9959 181
3.5-dimethvloctane 0.0012 0.9628 133 2,2-dimcthylhepiane 0.0003 0.9962 182
1.3, 5-trumethvibenzene 0.0012 0.9639 134 1-methvl-3-butylbenzene 0.0003 0.9964 183
S-methylundecane 0.0011 0.9651 135 methyl isobutyl ketone 0.0003 0.9967 184
hexylcvelopentane 0,001 0.9662 136 2,3-dimethylheptane 0.0003 0.9969 185
3 4-dimethvloctane 0.0011 0.9673 137 2,3,5-trimethylheptane 0.0002 0.9972 186
3-ethyloctane 0.0911 0.9684 138 2.5-dimethyloctane (.0002 0.9974 187
2-ethyl-1.3- 0.0011 0.9695 139 butyl alcohol 0.0002 0.9976 188
dimethylovelohexane 1,2,3-trimethyl-4-ethylbenzene | 0.0002 0.9978 189
sec butylbenzene 9.0011 0.9703 140 1,1,3,5-tetramethylcyclohexane | 0.0002 0.9981 190
S-soprapyinonanc 60011 0.9716 141 cis-1-ethyl-3- 0.0002 0.9983 191
1,1-dimcthyleyclopentane 0.0010 0.9725 142 methylevelopentane

cis- 1, 2-dimethyleyeloiexane 0.0010 0.9735 143 3-cthyl-4-methytheptane 0.0002 0.9985 192
c1s, trans-1,2.3- 0.0009 0.9744 144 trans-1-cthyl-3- 0.0002 0.9987 193
tnimethyloeyclohexanc methylcyclopentane

2.3 .4-irimethvipentane 0.0009 0.9754 145 hexylcvelohexane 0.0002 0.9588 194
4-methylindane 0.0009 0.9763 146 OTHER Cl14 0.0002 0.9990 195
2.6-dimethylundecane 0.0009 0.9772 147 styrene 0.0002 1 0.9992 196
3-ethyl-2-methvipentane 0.0008 0.9780 148 1-methyl-4- 0.0001 : 0.9993 197
propylcyclopentanc 0.0008 0.9788 149 isopropylcyclohexane -

1-cthyl-2.2 6- 0.0008 0.9796 150 2,4-dimethyloctane 0.0001 " _0.9994 198
trimethylcvelohexane methy] pentylcyclohexane 0.0001 0.9996 199
2.4-cimethylpentane 0.0008 0.9803 151 methy] ethyl ketone 0.0001 0.9997 200
2,7-dimethyloctane 0.0008 0.9811 152 3-cthyl-2methylpentane 0.0001 0.9998 201
1,1-dimethyl-2- 0.0008 0.9818 153 methyleyclopentane 0.0001 0.9999 202
propvlcyvclohexane OTHER C7 0.0000 1.0000 203
trans-1,2-dimethylcyclohexane | 0.0007 0.9826 154 2-methvibutane 0.0000 1.0000 204
1.1,2-trimethylcyclohexane 06.0007 0.9833 155

1-ethyl-1-methylevclopentance 0.0007 0.9839 156

1-ethyl-1.2- 0.0007 0.9846 157

dimethylcvelohexane

1-methyl-4-isobutylbenzene 0.0006 0.9852 158

3,3.5-trimethylheptane 0.0006 0.9858 159

cis-decaiin 0.0006 0.9864 160

1.1.2.3-tetramethylcyelohexane | 0.0006 0.9870 161

2,4-dimcthvinonane 0.0006 0.9876 162

1-ethyl-2.4- 0.0006 0.9831 163

dimethylcvclohexane

1-mcthyl-4-isopropylbenzene 0.0005 0.9886 164

3-cthvldecane 0.0005 0.9892 165
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