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ABSTRACT 

Details of transferring and concentrating contaminants 
from 150-cc stainless steel cryogenic traps to small volume 
glass traps more suitable to trace analysis and gas Chromato- 
graphie equipment used in analysis, along with analysis pro- 
cedures used, are presented.  The Chromatographie instrumen- 
tation, calibrations, and data assimilation procedures are 
described.  Basic test results and observations concerning 
the utility of procedures used, along with comparative dis- 
cussions of various aspects of Phase II compared with Phase 
I. are noted. 

111 
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SECTION I 

INTRODUCTION 

Beginning March 14, 1966, and continuing for 28 consec- 
utive days, a sample set consisting of three 150-cc stainless 
steel sample bottles (Fig. 1, Appendix I) was used by SAM to 
cryogenically trap trace contaminants from the atmosphere of 
closed ecological systems.  The bottles were connected in 
series and maintained respectively at 0, -78, and -17 5 C. 
After a trapping interval consisting of continuous circula- 
tion of the ecological atmosphere through them, the bottles 
were valved off, removed from the system, packed in dry ice, 
and shipped by air freight to AEDC for analysis. 

The samples, aside from the trace contaminants which can 
generally be assumed to be hydrocarbon in nature, contained 
varying amounts of CO2, H2O, and other common gases, but only 
the trace contaminants and CO2 were of interest.  The primary 
purpose in analysis was to determine the total mass trapped 
for each constituent of interest.  This need generated re- 
quirements for sample transfer equipment which would concen- 
trate contaminants and facilitate the measurement of the 
total mass trapped by use of standard temperature and pressure 
(s.t.p.) volume measurements and also weight measurements, and 
from which samples could be removed for quantitative analysis 
by gas chromatography. 

SECTION II 
ANALYTICAL APPARATUS 

Analysis during Phase I of this program was accomplished 
by flame ionization gas chromatography in conjunction with 
time-of-flight mass spectrometry: analysis by mass spectrom- 
eter was on a portion of the total sample at a slow scan rate. 
However, the relatively small amount of information gained by 
mass spectrometry, the rather large amount of sample required 
for mass spectrometer analysis, and the generally superior 
sensitivity of flame ionization Chromatographie analysis over 
mass spectrometer analysis under these circumstances indicated 
a shift in emphasis in analytical techniques.*  Therefore, 
analysis during Phase II of this program was confined to gas 
chromatography. 

*F. G. Sherrell and J. A. Baltz.  "A Trace Contaminant 
Analysis Test on Air Samples."  AEDC-TR-66-42 (AD 478886), 
March 1966. 
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2-1 SAMPLE PROCESSING APPARATUS 

A schematic and photograph of the sample transfer appa- 
ratus as used in this test are shown in Fig. 2.  Design of 
this system was a result of experience gained during Phase I 
of this program.  It is essentially a system for measuring 
the total gas trapped at s.t.p. for individual samples, with 
provision for removal of trapped portions of the sample for 
Chromatographie analysis via removable glass traps.  The 
system was all glass except for metal portions on each side 
of the sample trap which connected the sample bottle and 
transducer to the system on the inlet side and the hypodermic 
needle to the system on the outlet side. 

Sample transfer was accomplished by slowly evacuating 
gas trapped in the sample bottles through an LN2 sample trap 
throttled at the outlet with a hypodermic needle.  The bypass 
line to the sample trap was used only to aid in initial and 
final evacuation procedures.  Sample traps (Fig. 3) them- 
selves were approximately 6 in. long and constructed of 10- 
mm-ID Pyrex® tubing with attached rubber septum arms; inden- 
tations in the tubing near the outlet side acted as baffles 
against carryover of the sample.  From just beyond the hypo- 
dermic needle to the 0 position of the constant-volume manom- 
eter, the entire system was composed of capillary tubing. 
This held the dead space of the system to a minimum and 
allowed maximum concentration of sample in the sample traps. 
However, in the case of samples with large amounts of CO2 
(Fig. 4), the mercury burets were used to keep the pressure 
of the system within the pressure range of the constant- 
volume manometer.  During the evacuation procedure the pres- 
sure transducer was used to monitor the rate of evacuation. 
The entire transfer procedure depends upon all contaminants 
being removed from the gas stream flowing through the LN2- 
cooled sample trap.  This, of course, from vapor pressure 
versus temperature considerations, is not strictly true, but 
the utility of the procedure, combined with the lack of 
interest in the permanent gases present in the sample other 
than CO2, the fact that trapping conditions in sample collec- 
ting by SAM had a lower limit of -17 5°C, and the absence of 
more sophisticated procedures, designated the process as a 
workable one, 

After complete transfer of a sample to a sample trap, 
and following s.t.p. measurements (Fig. 5), the traps were 
removed from the system and weighed; liquid (Fig. 6) and 
gaseous portions of the samples were then removed from the 
traps via the septums with hypodermic syringes for gas 
Chromatographie analysis . 
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2.2 CHROMATOGRAPHS AND ASSOCIATED EQUIPMENT 

Chromatographie equipment used in this test included an 
F & M Scientific Corporation Model 720 dual column, programmed- 
temperature gas Chromatograph equipped with a Model 1609 flame 
ionization detector and an F &. M Model 810 Research Chromato- 
graph with dual flame ionization detectors and automatic tem- 
perature programming recycler.  Schematics and photographs of 
the Models 720 and 810 appear in Figs. 7 and 8, respectively. 
The chromatographs were in turn hooked up to an Infotronics 
Corporation Model CRS-11HSB digital readout system equipped 
with a serial-entry digital printer (Fig. 8b). 

The F &. M Model 810 served as the principal analytical 
tool and contained two 6-ft-long, l/8-in.-OD stainless steel 
columns packed with 10 percent silicone gum rubber on Chrom- 
osorb W.  Operating parameters for this instrument, as well 
as for all others used in this test, were experimentally 
determined by synthetic standards to be those which would 
yield best overall results in the analysis of SAM samples and 
are listed in Table I (Appendix II). 

The F & M Model 720 was used in both the flame ionization 
and the thermal conductivity modes of operation.  The flame 
ionization unit served as a complementary analytical tool to 
the Model 810 and contained a 24-ft-long, l/4-in.-OD stainless 
steel column packed with 10 percent Carbowax 20 M on Chromo- 
sorb W.  Whereas the silicone gum rubber column is more suit- 
able for analysis of nonpolar materials, the Carbowax 20 M 
column is more suitable for polar materials and as such pro- 
vided information which served to resolve insufficiencies in 
the Model 810 analysis, e.g.. lack of resolution between cer- 
tain pairs of compounds such as diethyl ether and isopropyl 
alcohol, acetaldehyde and methanol.  One disadvantage and 
peculiarity of the Carbowax 20 M column was that gas samples 
could not always be run because of attendant instability of 
operation; therefore, in a number of cases liquid samples 
only were analyzed on this column.  Independent analyses of 
SAM samples by two separate instruments was also useful as a 
crosscheck on the effectiveness and utility of analytical 
procedures on a day-to-day basis.  Operating parameters of the 
720 in the flame ionization mode are listed in Table II. 

The thermal conductivity unit of the Model 720 was used 
to determine the CO2 content of the samples.  It contained a 
12-in.-long, l/4-in.-OD copper tube column packed with high 
activity silica gel.  Operating parameters of the 720 in the 
thermal conductivity mode are listed in Table II. 
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The output of the Model 720 in both modes of operation 
and the Model 810 was fed to the digital readout system 
which provided automatic printing of peak integrals in numer- 
ical form along with elapsed time to peak crest retention 
times.  Instrument settings of the readout system were selec- 
ted for consistency with trace analysis requirements and are 
listed in Table III. 

SECTION III 
CHROMATOGRAPH CALIBRATIONS 

The exact nature and number of hydrocarbon or other 
type of compounds to be expected in the cryogenic samples was 
not known exactly, but Phase I of this test - in which 30-odd 
compounds were found - served as a guide for the general types 
of structures to be expected; these included olefinic and 
aromatic hydrocarbons, cyclic, branched, and normal paraffins 
as well as alcohols, aldehydes, ketones, halogenated hydro- 
carbons, esters, ethers, and heterocyclic compounds.  In all, 
81 compounds were catalogued as to sensitivity and retention 
time on the 810 and 14 on the 720.  These values are cata- 
logued in Tables IV and V, respectively. 

Standard mixes were prepared by making either a water 
solution of the compound of interest in 1-£   (volumetric) 
flasks or by injecting a known weight of pure liquid or known 
volume of pure gas into an evacuated 34-i surplus oxygen tank 
(Fig. 9).  Concentrations were 0.0001 mg/u.i in the case of 
liquid mixes and 0.0002 mg/cc in the case of the gas mixes. 
As many as ten components were mixed in the gas phase and 
seven in the liquid phase.  Gas mixes, after the desired com- 
ponents were injected into the evacuated tank, were brought 
to atmospheric pressure with helium and homogenized by running 
hot water over one end of the tank for 16 hr.  Table VI con- 
tains typical quantitative data obtained from two calibration 
mixtures on the Model 810, and Figs. 10 and 11 show the Chro- 
matographie trace of these mixtures.  Table VI and Fig. 12 
show similar data from the Model 720. 

SECTION IV 
ANALYTICAL PROCEDURES 

4.1 SAMPLE TRANSFER 

The analysis of each SAM sample started with the instal- 
lation of the sample bottle on the transfer apparatus and 
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proceeded thereafter as follows: 

1. System Evacuation - ¥ith stopcocks 1 and 3 open, 
stopcocks 2 and 4 closed, the mercury raised in all 
burets, and the mercury down in the constant-volume 
manometer, the system was evacuated using a mechan- 
ical pump system, flamed where necessary. 

2. Leak Check - With all stopcocks closed, the system 
was checked for leaks by monitoring the readout of 
the pressure transducer. 

3. Sample Transfer - With the transfer system evacuated 
and stopcocks 1, 2, 3, and 4 closed, the sample trap 
was cooled to LN2 temperature, and the valve on the 
SAM sample bottle slowly cracked to permit transfer 
of the sample.  The pressure transducer was used to 
monitor system pressure during transfer; pressure 
rise was limited to 10 or 20 mm/min. 

4. Air Removal - After the system pressure had stopped 
rising - as indicated by the transducer - and with 
the valve on the SAM sample bottle open, air in the 
system was slowly pumped out by opening stopcock 3. 
At the same time, the sample bottle was heated gently 
and finally, after the system had reached a pressure 
of several millimeters, stopcock 1 was opened to aid 
in the final evacuation of air. 

5. S.T.P. and Weight Measurements - After stopcocks 1 
and 3 were closed, the mercury was raised in the 
constant-volume manometer and the sample trap iso- 
lated from the rest of the system except via the 
hypodermic needle by sealing off and separating with 
a torch the upper arms of the trap at marked points 
of constriction.  The LN2 dewar was then lowered away 
from the sample trap and the trap allowed to warm. 
The mercury in the constant-volume manometer was con- 
tinually adjusted to compensate for pressure changes 
as the trap warmed.  If the sample contained larger 
amounts of C02 than could be handled in the capillary 
portion of the system, the mercury in the calibrated 
burets was lowered to maintain between 800 and 900 mm 
of Hg.  If the sample contained only a small amount 
of CO2 and the resulting pressure on warming was below 
atmospheric, gaseous helium (GHe) was introduced 
through stopcock 4 to bring the pressure to between 
800 and 900 mm in the system. 

After all adjustments were final and the volumes and 
pressures noted, the trap was removed from the system 
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by pulling the rubber septum off the connecting 
hypodermic needle.  The system was vented by closing 
stopcock 3 and slowly opening stopcock 2.  The traps 
were then weighed and the mass of liquid (assumed to 
be H2O) was calculated by subtracting the empty 
weight of the trap, determined after analysis and 
adjusted for the difference in density between CO2 
or He and air as appropriate. 

The system was then readied for another sample by 
sealing a new trap with a known volume in the system 
with the hypodermic needle inserted through the rub- 
ber septum on the side of the trap containing baf- 
fles. 

4.2 CHROMATOGRAPH ANALYSIS PROCEDURE 

Portions of liquid, where present, and gas were removed 
via the rubber septums for analysis.  Sample sizes were al- 
ways 2 [i£   of liquid and 1 cc of gas.  Liquid samples were 
removed first to maintain equilibrium as much as possible. 
By using the calibration data in Tables IV and V and the 
determined weights and volumes for each sample, peak identi- 
fication was made for resulting chromatograms. 

SECTION V 
TEST RESULTS AND TYPICAL CHROMATOGRAMS 

In keeping with basic test requirements, the total mass 
trapped of each quantitatively identified compound in each 
SAM sample is reported in Table VII.  Quantities are identified 
in both the liquid and vapor phases along with the totals for 
each set.  For cases where identifiable peaks were too small 
to be integrated, the designation for quantity found is 
<0.00001 mg.  Included under remarks are short statements 
concerning all peaks not identified for each set of samples. 

Figures 13 through 15 show typical background effects of 
CC>2, H2O, and temperature programming; these were taken into 
account in the analysis of chromatograms.  Peaks are identi- 
fied numerically according to retention data taken from 
Tables IV and V.  Shown in Figs. 16 through 22 is a set of 
chromatograms taken on a typical set of SAM samples. 
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SECTION VI 
CONCLUSIONS 

Perhaps the most satisfactory procedure during Phase II 
of this program was that of transferring samples from SAM 
sample bottles to the glass traps used in analysis.  This 
transfer procedure was eminently satisfactory in all cases 
and, aside from some questions such as uniform mixing of 
gases, provides a basic design which could be further 
improved and used in this or other similar types of analysis. 

In Phase I of this program some 20-odd compounds were 
identified.  With improved instrumentation and techniques, 
Phase II showed many more materials than this to be present, 
but with increasing complexity of sample composition positive 
identification of components using retention data alone be- 
comes insufficient and identification leans more toward 
judgement-type data than is desirable.  The use of two chro- 
matographs utilizing different column materials helped to 
alleviate this problem, but it is felt that a split of sample 
as it leaves the Chromatograph analyzing column with a portion 
of the material going to the flame detector and a portion to a 
direct-hookup, fast scanning, high resolution, high sensitivity, 
mass spectrometer would do much toward refining the analysis 
beyond empirical techniques. 

One other detail of analysis which would remove or al- 
leviate much struggle would be to transfer calibration data 
to a computer program and log sample results by any of a 
number of techniques for analysis by computer.  Under the 
present technique this would not work because of the many 
judgements which must be made in analyzing a Chromatographie 
trace of a sample, but if this could be used in conjunction 
with a successful mass spectrometer direct hookup as previously 
indicated, it shows much promise. 
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TABLE I 
F & M MODEL 810 INSTRUMENT CONDITIONS 

AEDC-TR-67-19 

Carrier Gas (He) Flow Rate 

Carrier Gas (He) Flow Rate 

H2 Flow Rate 

Air Flow Rate 

Column Temperature 
Start 
End 
Program Rate 

Detector Temperatures 

Injection Port Temperature 

Electrometer Range 

Attenuation 

Mode of Operation 

Post Injection Interval 

Upper Limit Interval 

Chart Speed 

Optimum Sample Size 

Column A 15.7 m£/min 

Column B 12.0 mi/min 

63 m^/min. 

440 mjj/min. 

30°C 
150°C 
20°C/min. 

255°C 

268°C 

10 

8 

Automatic 

2 min. 

2 min. 

2 in./min. 

1 cc gas 
2 |j,i liquid 
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TABLE II 
F & M MODEL 720 INSTRUMENT CONDITIONS 

FLAME  MODE 

Carrier Gas (He) Flow Rate 130 cc/min. 

Ha Flow Rate 40 cc/min. 

Air Flow Rate 280 cc/min. 

Column Temperature 120°C, isothermal 

Detector Temperature 123°C 

Injection Port Temperature 138°C 

Electrometer Range 100 

Attenuation 1 
Chart Speed 3 in./min. 

Optimum Sample Size 2 ^l  liquid 

THERMAL CONDUCTIVITY MODE 

Carrier Gas (He) Flow Rate 30 cc/min. 

Bridge Current 150 ma 

Column Temperature 35°C, isothermal 

Detector Temperature 122°C 

Injection Port Temperature 50°C 
Chart Speed 3 in./min. 

Optimum Sample Size 1 cc gas 
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TABLE III 
MODEL CRS-11HSB DIGITAL READOUT CONDITIONS 

Mode of Operation 

Range 

Trip Level 

Slope Sensitivity 

Filter Frequency 

Tracking Rate - Up 

Tracking Rate - Down 

Threshold Level 

Resolution 

Automatic 

Automatic (500 mv max) 

4 

3 

3 cps 

1 ^v/sec 

3 (xv/sec 

Off 

1 count/p. v-sec 
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TABLE IV 

RETENTION AND SENSITIVITY DATA, MODEL 810 

Compound 

1. Methane 
2. Ethylene 
3. Ethane 
4. Propane 
5. Vinyl Chloride 
6 . Butane 
7. Acetaldehyde 
8. Methanol 
9. "Freon" KF 

10. Ethanol 
11. n-Pentane 
12. Acetone 
13. Isoprene 
14. 2-Pentene 
15. Diethyl Ether 
16. Isopropanol 
17. 2-Methyl-2-butene 
18. 1,1-Dichloroethylene 
19. Methylene Chloride 
20. Methyl Acetate 
21. 2,2-Dimethylbutane 
22. "Freon" TF 
23. Cyclopentene 
24. 4-Methyl-2-pentene 
25. 2,3-Dimethylbutane 
26. Cyclopentane 
27. 4-Methyl-l-pentene 
28. 2-Methylpentane 
29. 1,1-Dichloroethane 
30. 3-Methylpentane 
31. 2-Methyl-l-pentene 
32. l-Hexene 
33. 2-Ethyl-l-butene 
34. Methyl   Ethyl   Ketone 
35. n-Hexane 
36. Chi or of or ni 
37. 2-Hexene 
38. Methylcyclopentane 
39. 2,4-Dimethylpentane 
40. Tetrahydrofuran 
41. Ethylene   Dtchlorlde 
42. Benzene 
43. Cyclohexane 
44. Carbon  Tetrachloride 
45. 2-3-Dimethylpentane 
46. Cyclohexene 
47. 3-Methylhexane 
4ft. 1-Keptene 
49. 2,2,4-Trimethylpentane 
50. Trichloroethylene 
51. 3-Heptene 
52. Heptane 
53. 2,4,4-Trimethyl-l-pentene 
54. Methylcyclohexane 

Time . Sensitivity,„ 
Fig/count   x  10 

Boiling 
Point ,   8C sec 

34 54 .2 -161.5 
35 114.6 -103.7 
37 115.3 -88.6 
43 94.9 -42.1 
53 212.5 -13.9 
59 99.16 -0.5 
HI 27 5.0 20.2 
81 260.0 64.5 
88 2,000.0 74.8 
9 2 145.0 78.4 
97 64.3 36.1 
97 134.5 56.1 
98 99.6 34.1 
99 109.5 36-37 

106 97.0 34.5 
106 93.0 82.4 
108 63.5 38.6 
112 255.0 31.7 
114 469.0 40.1 
120 202.8 56 .9- 57 . 5 
121 61.7 49.7 
123 495.8 117.6 
136 60.7 44.2 
145 10G.9 55 
146 101.0 58.0 
147 157.1 49.3 
148 91.9 53.9 
148 109.2 60.3 
156 248.4 57 .3 
168 99.7 63.3 
172 150.2 62 .1 
172 100.8 63.5 
184 132.0   (est .)             64.7 
186 132.5 79.6 
187 132.0 68.7 
202 300.0 61.2 
203 302.0 68.0 
224 128.2 71.8 
227 100.9 80.5 
236 121.0 66.0 
236 266.0 83.6 
262 109.0 80.1 
263 107 .0 80.7 
268 526.0 76.8 
279 118.9 89.8 
280 117.1 83.0 
28^ 139.9 91.9 
293 118.5 93.6 
295 49.6 99.2 
300 193.6 87.0 
303 149.6 95.7 
306 62.6 98.4 
317 137.8 101.4 
326 115.4 100,1 
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TABLE IV (Concluded) 

Tine, Sensitivity,„ 
ng/count x 10 

Boiling 
Compound sec Point, oc 

55. 4-Methylcyclohexene 332 106.7 102.2 
56. 2,4,4--n-i.niethyl-2-pen.tene 332 114.7 104.9 
57. 2,3,4-Trimethylpentane 353 103.4 113.5 
58. Toluene 361 82.0 110.6 
59. 2,2,5-Trlraethylhexane 380 104.5 124.1 
60. 1-Octene 381 105.5 121.3 
61. 1-trans-2-Dimethylcyclohexane 390 71.1 123.4 
62. 2,4-Pentanedione 390 86.1 (eet.) 140.5 
63. n-Octane 392 94.0 125.7 
64. Perchloroethylene 398 658.0 121.0 
65. 2-0ctene 400 198.3 125.6 
66. l-cis-2-Dimethylcyclohexane 414 107.7 129.7 
67. Ethylcyclohexane 416 101.5 131. S 
68. Ethylbenzene 431 104.1 136.1 
69. p-Xylene 436 108.0 138.3 
70. n-Xylene 439 49.3 139.1 
71. o-Xylene 453 74.0 144.4 
72. 2-Hexanol 455 210.5 (est.) 157.2 
73. n-Nonane 461 105.1 150.4 
74. Isopropylbenzene 470 101.3 152.4 
75. 1,3,5-Trimethylbenzene 486 94.6 164.7 
76. tert-Butylbenzene 512 91.8 169.1 
77. Cyclohexanol 523 202.4 (est.) 160.9 
78. n-Decane 523 84.1 174.0 
79. sec-Butylbenzene 527 90.9 173.3 
80. p-Cymene 531 96.8 176.0 
81. n-Butylbenzene 554 41.3 183.3 
82. Water 
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TABLE V 
RETENTION AND SENSITIVITY DATA, MODEL 720 

n 

CO 
0> 

Retention Sei nsitivity,rt Boiling 
Compound Time, sec mg/count x 103 Point, °C 

1. Acetaldehyde 145 23.5 20.2 
2. Diethyl Ether 173 64.5 34.5 
3. Methyl Acetate 203 57.3 56.9-57.5 
4. Acetone 203 24.4 56.1 
5. Isopropanol 227 23.1 82.4 
6. Ethanol 245 32.2 78.4 
7. Methyl Ethyl K« etone 246 51.5 79.6 
8. Chloroform 279 57.5 61.2 
9. Methanol 299 18.6 64,5 

10. Benzene 300 Not Calcula ited 80.1 
11. Perchloroethyli sne 359 23.2 121.0 
12. Toluene 392 Not Calculated 110.6 
13. Ethylene Dichl< aride 395 Not Calculated 83,6 
14. o-Xylene 665 13.8 144.4 
15. Water 



TABLE VI 
QUANTITATIVE CALIBRATION 

I.     F ft. H 810 
A.     Gas Phase --   1-ce  Mixture   Injected 

Concn., 
Component mg/nj! 

*<14) 2-Pentene 
(28) 2-Methylpentnne 
(35) Hexaue 
(56) a^^-Trimethyl-S-Peutene 
(39) 2,2,5-Trlniethylhexane 
(66) l-cis-2-Dimethylcyclohcxane 
(89) p-Xylene 
(76) tert-Butylbeozeoe 

0.000318 
0.000221 
D.000231 
0.000227 
0.000212 
0.000209 
0.000221 
0.000218 

B.  Liquid Phase 

Component 

2-p.i   Mixture  Injected 
Concn., 

*(12) Acetone 
(20) Methyl Acetate 
(34) Hethyl Ethyl Ketöne 
(36) Chloroform 
(64) Fercbloroethylene 
(71) o-Xylene 

0.0001 
0.0001 
0.0001 
0.0OO1 
0.0001 
0.0001 

Integrator 
Counts 

1,991 
2,023 
1,«Z 
1,979 
2,023 
1,941 
2,047 
2.375 

Integrator 
Counts 

1,487 
93G 

1,509 
87 

304 
2.714 

Respottae, 
mg/eount  3i  10 

109.5 
109.2 
136.6 
114.7 
104.5 
107.7 
108.0 
91.8 

Response,  „ 
ma/count x 10 

134.3 
302.8 
132.8 

2300 
65S 
74.0 

Average Deviation 
of Response, % ± 

1.25 
1.88 
0.75 
1.06 
0.62 
0.70 
0,10 
«.44 

*Average Deviation 
of Response, %  ± 

3.06 
1.51 
3.19 

Not Calculated 
1.31 
2.66 

Retention 
Time, see 

99 
149 
167 
332 
3B0 
414 
436 
512 

Retention 
Timei sec 

97 
120 
186 
302 
398 
453 

Numbers in parenthesis refer to listings in Table IV. 

II.  F & H 720 

A.  Liquid Phase - 2-\i&  Mixture Injected 
Concn., Integrator Besponse,  „ 

mj/eount x 10 

23.5 

Deviation of Retention 
Component 

Acetaldehyde 

mg/u.1 

0.0001 

Counts Response, % ± 

Not Calculated 

Time, sec 

+1 8,506 147 
2 Dietayl Ether 0,0001 3,100 64.5 174 
3 M*thyl Acetate 0.0001 3,491 57.3 204 
4 Acetune 0.0001 9,183 24.4 204 
5 Isopropyl Alcohol 0.0001 a;655 23.1 229 
6 Ethanal 0.0001 6,205 32.2 247 
7 Methyl Ethyl Ketone 0.0001 3,883 51.5 247 
8 Chloroform 0,0001 3,4T9 57,5 279 
9 Methanol 0.0001 10,780 18.6 289 

10 Benzene 0.0001 Net Obtained Not Calculated 289 
11 Ferchloroetnylene 0.0001 8,603 23.2 364 
12 Toluene 0.0001 Hot Obtained Not Calculated 391 
13 Ethylene Bichloride 0,0001 Mot Obtained Not Calculated 391 
14 o-Xylene 0.O0O1 14,006 13. a 664 

> 
m 

n 

Note:  Overlapping Peaks in Some Cases Resolved with Data from Other 720 Chromatograms. 
'''Component numbers refer to list Inge in Table V. 



AEDC-TR-67-19 

TABLE Vll-l 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken  3-14-66 

Date Sample Received   3-16-66 

Sample No.   66-2-3-14-1AA 

Date of Analysis   3-16-66 

Sample Set  I  

1, 

2. 

3. 

4. 

5. 

6 . 

T . 

Ü. 

9. 
10. 

11, 
12 . 

13. 

14, 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27 . 

28. 

29. 

30. 

31. 

32. 

33. 

3.1. 

35. 

36. 

37 

3S , 

39. 

•40. 

41. 

42. 

43. 

44 . 

45. 

46. 

47. 

Compound 

Metha ne 

Ethylene 

Ethane 

Pr op a n e 

Vinyl Chloride 

Butane 

AcetaIdehyde- 

Methanol 

"Freon" MF 

Ethanol 

n-Pentane 

Acetone 

Isoprene 

2-Pentene 

Diethyl Ether 

I sopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 

Methylene Chloride 

Methyl Acetate 

2,2-Dimethyl butane 

"Freon" TF 

Cyclopentene 

4-Methy 1-2-pentene 

2,3-Dimethylbutane 

Cyclopentane 

4-Methyl-l-pentene 

2-Methylpentane 

1,1-Dichloroetnane 

3-Ncthylpentane 

2-Hethyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl Ethyl Ketone 

fi-Hexane 

Chloroform 

2-Hexene 

Melliy Icyclopentane 

2.4-Dimethylpentane 

Tetrahydrofuran 

Ethylene Dichloride 

Benzene 

Cyclohexane 

Carbon Tetrachlor 1 de 

2,3-Dinethylpentane 

Cyclohexene 

3-Methylhexane 

0"C (mg) 
Liquid    Vapor 

.0002 

-78 C (mg) -17S"c (mK) 
Liquid    Vapor   Liquid    Vapor 

0055 

3070 0439 

0069 

0372 

Total 
.00 57 

0059 

0372 

< aooi  < oooi 

0002    .0002 

< 0001    .3510 

< 0001   < 0001 

< .0001 
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-2- 

0 C (rag) -78 C (rag)       -175 C (mg)       (rag) 
Compound Liquid   Vapor   Liquid    Vapor   Liquid    Vapor    Total 

48. 1-Heptene         

49. 2,2,4-Trimethylpentane 
50. Trierloroethylene 

91. 3-Heptene 

52. Heptane i 

53. 2,4,4-Trimethyl-l^pentene 
54. Methylcyclohexane             

55. 4-Methylcyclohexene  ^_^          

56. 2,|4, 4-Trimethyl-2-pentene        |             

57. 2,3,4-Trimethylpentane         

58. Toluene             .0098    .0098 

59. 2,2,5-Trimethylhexane           

60. 1-Octene     ______ 

61. l-trans-2-Dlmethylcyclohexane              ______                     
62. 2,4-Pentanedione                            
63. n-Octane          
64. Perchloroethylene                          «c.OOOl       <.0001 
65. 2-Octene 

66. l-cis-2-Dlniethy lcyclohexane 
67. Ethylcyclohexane 
68. Ethylbenzene 
69. p-Xylene 
70. m-Xylene .0147   ____^     < .00001    0147 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonane 

74. Isapropylbenzene 

75. 1,3(5-Trimethylben_ene 

76. tert-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

Bl. n-Butylbenzene 

82.     Water 515.3 83B.2 Trace 1353.5 
C02 13.9 333   4 5.3 352.6 
Total  gas  trapped  at s.t.p.(cc) 7,28 161,9 2.4 171,5s 

Remarks: 
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TABLE VII-2 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample  Taken      3-15-66 

Date  Sample   Receivea      3-17-66 

Sample  Ho.      66-2-3-15-2BA 

1. 
2. 
3. 

4 . 
5. 

6. 
7 . 

8. 

9. 
10. 

11 . 

12. 
13. 

14 . 

15. 

16. 
17. 
18. 
19. 

20. 

21. 
22. 

23. 
24. 

25. 
26. 

27. 

28. 
29. 
30. 

31 . 
32. 
33. 
34. 

35. 
36. 
37. 

38. 
39. 

40. 

41 . 
42. 

43. 

44. 

45. 
46. 

47 . 

Compound 

Me thane 
Ethylenc 
Ethane 

Propane 
Vinyl  Chloride 

Butane 
Acetaldehydc 
Methanol 
"Freon"   MF 

Ethanol 
n-Pentane 
Acetone 

Isoprene 

2-Pentene 
Diethyl   Ether 
Isopropanol 

2-Methyl-2-butene 
1,1-Dichloroethylene 

Methylene  Chloride 

Methyl   Acetate 
2, 2-DitnethylbutHne 

"FreCTi"   TF 

Cyclopentene 
4-Methyl-2-pentene 

2,3-Dimethyl butane 

Cyclopentanc 
4-Methyl-l-pentene 
2-MethyLpentane 

1,1-Dichloroethane 
3-Kethylpentane 

2-Methy1-1-pentene 
1-Hexene 
2-Ethyl-l-butene 

Methyl  Ethyl   Ketone 

n-Hexane 
Chloroform 
2-Hexene 

Mettiylcyclopentane 

2, 4-Dimethy Ipentane 

Tetrahydroluran 

Ethylene   Bichloride 

Benzene 

Cyclohexatie 

Carbon  Tetrachloride 
2,3-Dimethylpentane 

Cyclohexene 

3-Methylbexane 

Date  of   Analysis 

Sample  Set       15 

3-18-66 

0 C (my) 
Lj q^ji d    Vapor 

.003 

-78"C (mc)       -175^C tug) 
Liquid    Vapor   Liquid    Vapor 

.0007 0029 

.064 

.035 

. 0107 

00107 

.0119 

04 53 

004 40 

.0286 

< .ooooi 

.0778 

.1387 

.0109 

.9663 

.011 

-0372 

.0077 

.1814 

(mg) 
Total 

.0066 

.064 

.035 

.011 

1338 

.17937 

.0186 

1,1902 

<.0001   <.0001 

0016B .00168 

02680  <.00001   ,02680 

.0131 

< .00001 

.025 

.0108 

.032 

.0043 .0425 

.0131 

■ 0108 

.032 

.02 5 

.0468 
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-2- 

4», 

0°C 
Compound                                  Liquid 

1-Heptene 

(dg> 
Vapor 

-7B°C 
Liquid 

<«ig) 
Vapor 

-17 5°C 
Liquid 

(ng> 
Vapor 

(mg) 
Total 

«, 2,2,4-Trlitiethylpentane .004 .004 
50. Trlchloroethylene 
51. 3-Heptene 

.002 52. Heptane .00073 .0027 3 
53. 2,4,4-Trinethyl-l-pentene .00528 

.0004 
.00528 

54. Nethylcyclohexane .0004 
55. 4-Methylcyclohexene 
56. 2, 5, 4   TrlE]ethyl~2-pentene 
57. 2,3, 4-Tfinethylpentane <.0001 

.0162 
<.0001 

58. Toluene   .000013 .01621 
59. 2,2,5-TrimethylhejiBne 
60. l-0ctene 
61. l-tran9-2-Dinethylcyclohexane 
62. 2,4- PentHnodlone 
63. n-Octane .000013 

<.00001 
<. 00001 

.005 
.000013 

64. Perchloroethylene .005 
65. 2-0ctene 
66, l-ciB-2-DimethyIcyclohexane 
67. Ethylcyclohexane 
68. Ethylbenzene «.00001 

.0011 
< .00001 

69. p-Xylene .0011 
70. m-Xylene 
71. o-Xylene .000093 

.00046 

.00073 

.0021 

.0002 

.0006 

.0009 

.0008 

.000293 
72. 2-Hexanol .00106 
73. n-Nonane   .00163 
74. Isupropylbenzene .0029 
75. 1, 3, 5-Trimethylben2ene 
76. tert-Butylbenaene 
77. Cyclobexanol 
78. n-Decane 
79. sec-Butylbenzene 
80. p-Cynene                                                       

n-Butylbenzene 81. .00047 
40.6 

.00047 
82. Water                                                                   166.8 

co2 

Total  gas   trapped  at  s.t.p.(cc) 
.30'7 

9Z9.2 
24.4 
11.6 

5.42 
3.8 

1138.6 
30.127 

0.9 16.3 

Rt   588,   -175 gas,   trace peak 
Rt   178,   -175 gas  and  H.   174,   -175  liquid are probably  the  Baae 
R    342,   -17 5  liquid  and B    341,   -175 gas  are probably   the  sane 
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TABLE VII-3 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Dale  Sample  Taken      3-16-66 

Date  Sample  Received     3-18-66 

Sample   No.       66-2-3-16-2AA 

CQr.pojnd 

L . Met ha tic 

2. 1-1  ll\   l.'IK 

3. Eih.ine 

■1. 1*1 opu-io 

5. V i ii^ 1  C li lor : ae 

6 . But ant1 

7 . Aeet.i 1 deny de 

8. Methanol 

9. "Fi-fon '   KF 

10. Kl linnol 

11 . n-Pcntanc 

12 . Acetone 

13. 1soprcne 

14 . 2-Ptntt'ni.' 

15. Diethyi   Elliur 

16 . 1sopropano 1 

17, 2-Me thy 1-2-but enc- 

LH. 1,1-Dichloroethylene 

19. Methyleile  Chloride 

20 . Methyl   Acetate 

21 . 2.2-Dimelhylbutftne 

22. "Freon"   TT 

23. Cyclopontone 

2-1 . 4-Mt thy 1-2-pen tone 

25. 2,3-Dimetby3 butane 

26 . Cyc1 opentane 

27 . 4-Me thy 1-1-pentene 

28. 2-MethyIpentane 

29. 1, 1-Dichloroeth.ane 

30. 3-MetJiylpentane 

31. 2-Methyl-l-pentone 

32. 1-llexene 

33. 2-Etli>l-l-ljutene 

34. Methyl   Ethyl   Kctone 

35. n-Hc-xaiie 

36. Chloroform 

37. 2-Hexene 

38. Methylcyclopentane 

39. 2,4- DiaeihyIpentane 

40. Tetrahydroiuran 

■11 . Ethylene   Dichloride 

42. Benzene 

43. Cyclohexsne 

4*. Carbon   To traclilor ide 

45. 2,3-Dimethylpentane 

•IS. Cyclohexene 

47. 3-Methylhe.xane 

Date  oi   Analysis      3-18-6G 

Sample  Set      35  

Liqu.d Vnpoi 
0057 

-7!> C Cir.n) 
Liquid    Vapor 

-175 C (me) 
Liquid   V a per 

0023 .0021 

00326 

Q105J 

,0079 

.0371 

.2249 

■ 011 

016 

.006 

Total 

.0101 

.011 

.016 

.006 

.2249 

.2500    03300   .29416 

5.9B1    .00740  6.03603 

.0007 .006 

.0352 

< .0001   < .0001   < .000-2 

<; 0001 <.oooi 

.0253 .0206 .04 59 

<.0001        <.00Q1 

.0352 

<   0001        <.0001 
.0353 .001 ,0363 

.0067 
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0°C   (mg) 
C Propound Liquid Vapor 

48. 1-Heptene        

49. 2,2,-1-Trimethylpentane 
50. Trichloroethylene 

51. 3-Heptcne 

52. Heptane 

53. 2,4,4-Trimethyl-l-pentene 
54. Methylcyclohexane 

55. 4-Methylcyclohexene 

56. 2,4,4-Trimethyl-2-pentene 
57. 2,3,4-Trim.e'thylpentane 

58. Toluene 
59. 2,2, 5-Trimethylhex.ane 
60. 1-Octene 

61. l-trans-2-Dimethylcyclohexane 

62. 2,4-Pentanedione 

S3, n-Octane 

64. Perchloroethylene 

65. 2-0ct.ene 

66. l-cis-2-Diiiethylcyclahexane 

67. Ethylcyclohexane 

68. Ethylbenzene 

69. p-Xylene 

70. m-Xylcnc 

71. o-Xylcnc 

72. 2-Hexanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1,3,5-Trimethylbenzene 

76. tert-Butylbenzene 

77. Cyelohexanol 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbenzene 
82. Water 

C02 
Total gas trapped at B.t.p.(cc)          

Remarks: Unidentified Peaks: 

R, 212, -175 liquid, small integrated peak 

K- 129. 

152.0 

0.296 

1.2 

-78°C 
Liquid 

(mg) 
Vapor 

-175°C 
Liquid 

(mg) 
Vapor 

(mg) 
Total 

.0002 .00020 
<.0001 <.0D01 

.0003 

  

.0005 .0008 

<. 00001 <.00001 

  

<. 00001 .00013 .0092 ,00933 

.00013 .00013 

.000 53 <,00001 .000 53 

.000003 

.00008 

.0003 

,0002 
,000303 

.00147 ,00175 

.0020 .00027 .oo'ie .00687 

.0004 

.0147 
.0004 

.00027 .01497 

.016 .016 

.065 <.00001 .065 

912.6 

246.1 

30.7 

105.2 
52.6 

1095.3 
351.59S 

136.2 190.0 

-175 gas,   large   integrated  peak 
252,   -175  liquid,   small   integrated  peak 
338,   -176  gas,   and H     341,    -175  liquid   are probably   the   same 
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TABLE VH-4 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken  3-17-6G 

Date Sample Received  3-19-66  Date of Analysis  3-20-66 

Sample No.  6--Z-3-17-1BA  Sample Set  25  

0UC (m_j -780_ Ug.       -175°C (ng)       (mB) 
Compound Liquid    Vapor   Liquid    Vapor   Liquid    Vapor    Total 

1. Methane      0033 0012 0008    .0053 

2. Et In lone      

3. Ethane 

4.  Propane                   0005    .0005 

5.  Vinyl Chloride                0013    .0013 

6. But.itie             ,0007    .0007 

7. Acetaldehyde     

8. Methanol 0055      0353     .0218       06Z6 

9. "Freun" W 

10. Ethanol _____ _. ______      0213    .0036    .0249 

11. n-Pentane 

12. Acetone .00253            011 i   .0717 _____ .08B63 

13. Isoprcne                                                            ________        

14. 2-Pentene   ____^               

15. Dielhyl   Ether _____                   

16, Isopropanol 01567      0335        1920 ,0004 .24257 

17. 2-Methyl-2-butene                              

10. 1 f 1-Dichloroethylene               

19. Methylene Chloride             

20. Methyl Acetate 

21. 2, 2-Diniethylbutanc 

22. "Freon"   TF 

23. Cyc1 opentene 

24. 4-Methy*-2-pentene 

25. 2, 3-Dimethylbutane 

26. Cyclopentane 

27. 4-Methyl-1-pentene 

26. 2-Methylpentane 

29. 1,1-Diehloroethane 

30. 3-Methylpentane 

31. 2-Methyl-l-pentene 

32. l-Heaene 

33. 2-Ethyl-l-butene 

34. Methyl Ethyl hctone 

35. n-Hexano 

36. Chloroform 

37. 2-Hexene      00147 .00147 

3&. Methylcyclopentane 

39. 2,4-Dlmethylpentane 

40. Tetrahydrofurar 

41. Ethylene  Dlchlorlde 

42. Benzene 

43. Cyclohexane 

44. Carbon  Tetrachloride __________      7180         ,7180 

45. 2,3'Dimcthylpentane 

46. Cyclohexene 

47.  3-Methylbexane           .0021 .0021 
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-2- 

Conipound 

46. 1-Heptene 
■19. 2,2,4-TTimethylpentane 

50. Trichloroethylene 

51. 3-Heptene 

52. Heptane 

53. 2,4,4-Trimethyl-1-pentene 

54. Methyleyclohexane 
55. 4-Methylcyclohejiene 

56. 2,4,4-Trlnethyl-2-pentene 
57. 2,3,4-Trimethylpentane 

58. Toluene 
59. 2,Z,5-Trimethylhexane 

60. 1-Octene 
61. l-trans-2-Dimethjlcyclohexane 

62. 2,4-Pentanedione 

63. n-Octane 
64. Perchloroethylene 

65. 2-Octene 
66. l-cls-Z-Dinettiylcyclohexane 

67. Ethylcyclohexane 
66. Ethylbenzene 

69. p-Xylene 
70. m-Xylene 

71. o-Xylene 
72. 2-Hexanol 
73. n-Nonane 
74. Isopropylbenzene 

75. 1,3,5-Triraethylbenzene 
76. tert-Butylbenzene 
77. Cyclohexanol 

78. n-Decane 
79. sec-Butylbenzene 

80. p-Cyraene 
81. n-Butylbenzene 
82. Vater 

co2 

Total gas trapped at s.t.p.(cc) 

Remarks: 

0°C (ng) 
Liquid    Vapor 

-78°C   (ng) 
Liqujq Vapor 

-17 5°C   (mg) 
Liquid Vapor 

(mg) 
Total 

.0006 .0006 

.0002 

295.2 1350.B Trace 

.00009 .00029 

129 

0.87 

1.36 

1.05 

55.6 
37.0 

1646.0 

57 . 309 
38.92 
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TABLE VII-5 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample   Taken        3-16-66 

Date  Sample  Received        3-Z0-66 

Sample  !>'o.     66-2-3-18-1AA 

1 

2 . 

3. 

4 . 

5. 
6. 

7. 

B. 

9. 

10. 

11 

12. 

13. 

14. 

15. 

16. 
17 . 

18. 

19. 

20. 

21 . 

22. 

23 . 

24 . 

25. 

26 , 

27. 

28. 

29. 

30. 

31 . 

32. 

33. 

3-1 . 

35, 
36 . 

37. 

38. 

39. 

•10. 

41. 

42. 

43. 
44. 

45. 

46. 

47. 

Compound 

Mfthpne 

tthylene 

Etaanc 
Pi op.-int- 

Vinyl   Clilcride 

Butane 

Acel ii Ldeciyde 

Mu lha no! 

"Freon"   Mi' 

Ethanol 

rt-Pen tane 

Acetune 

Isoprene 

2-Pentene 

Diethyl   Ether 

lsopropanol 

2-Xeuiy L-2-mitene 

1 , 1-Dichloroethylcne 

Methylenc Chloride 

Methyl  Acetate 

2,2-Dimethylbutane 

"Freon"   TF 

Cyclopentone 

■J-Mcthyl-2-pentene 

2,3-Dimethyl butane 

Cyc loperi tane 

■1-Met h> 1-1-penlcne 

2-Methylpenlane 

1,1-Dichloroethane 

3-Methylpentane 

2-Kethyl-1-pentene 

1-Heaene 

2-Ethyl-l-butcne 

Methyl   Ethyl   Ketone 

n-ilexane 

Chloroform 

2-Hexene 

Met hylcyclopentane 

2,4-Dimetliylpentane 

Tetrahyoroturan 

Ethylene   Dichloride 

Benzene 

Cyclohexane 

Carbon   Tetrachloride 

2, 3-Dimeth.vlpentane 

Cyclobexene 

3-Methylhexane 

Date  ol   Analysis      3-20-66 

Sample   Set      16  

0°C   (mu) -78°C   (nit) -175°C   (mK) (mK) 
Liquid Ya pi-r       Liquid Vapor       Li quid Vapor Total 

0029 .0002 .0031 

0010 .0010 

00 39 

0015 

.0013 

0099 

02B2 

.0332 .0367 

,0167 <. .00001 1300       <   00001        .1-130 

2422 .1856 

0121 

.00222 

.437 7 

.0121 

.00222 

.0045 .0987 

.00033 

0008 

.0384 

.00033 

0008 

.1416 
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-•}.- 

-la. 

CTC   (mg) 
Compound                                  Liquid         Vapor 

1-Heptene 

-78"C 
Liquid 

(mg) 
Vapor 

-17 5"C 
Liquid 

(mg) 
Vaj: ior 

(mg) 
Total 

49. 2 , 2, 4-Trimetliy lpentane   
50. TrichloroeLhylene 

51. 3-Hcptetic- 
52. Hrptane   
53. 2,4, 4-Tr line thy 1-1-pent ere 
54. Methylcyclohexane 
55. 4-Metnylcyclonexene 
56. 2,4,4-Trimethyl-2-pentene   
57. 2,3,4-Trlmethylpentane 
5». Toluem' .□0011 <.00001 .00011 
59. 2, 2, o-Triraethylhexane 
60. 1-Octone 

61. l-trans-2-Dimethylcyclohexane 
62. 2,4-Pentanedione 
63. n-Octane 
61. Perchloroethylene 

65. 2-Octene 
66. l-cis-2-Dinethylcyclohexane 
67. Ethylcyclohexane 
68. Ethylbenzenc 
69. p-Xylene 
70. m-Xylene                                                          .00012 .00012 
71. o-Xylene   <,00001 <.OÜ001 
72. 2-Hexanol 
73. n-Nonane 
74. Isopropylbenyene .0-002 

.00007 
.0002 

75, 1,3, 5-Trimethylbenzene ^00007 
76. tert-Butyl benzene 
77. Cyclohexanol .0032 .0032 
73. n-Decane 
79, sec-Butylbenzene 
80, p-Cymene   
81. n-Butylbenzene 
82.     Water                                                            154.1 

CO,                                                                                           0.186 
Total  gas  trapped at  s.t.p.(cc)                      1.1 

Remarks:    Unidentified  Peaks- 

Rt   341,   -175   liquid,   small   integrated  peak 

1632.3 

1.50 
1.5 

109.1 

131. 

Ill, 

,8 
B 

1895.5 

133,486 
114.4 

541. -175 liquid, small Integrated peak 

47 



AEDC-TR-67-19 

TABLE VII-6 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   3-19-66 

Date Sample Received  3-21-66 

Sample So.  66-2-3-19-2AA 

1 . 

2 . 

3. 

4 . 

5. 

6. 
7 . 

8. 

9 . 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17 . 

18. 

19. 

20. 

2i . 

22. 

23. 

24. 

2b. 
26. 

27 . 

26. 

29. 

30. 

31 . 

33. 

33. 

3-1 . 

35. 

36 , 

37 , 

38. 

39. 

40. 

41, 

42. 

43. 

44 . 

45. 

46. 

47 , 

Compound 

Methane 

Lthylone 

Et bane 

Propane 

Vinyl Chloride 

Butane 

Ac<ulaldeh>de 
Methanol 
"Freon"   MF 

Etlianol 
n - Pe n t a n e 

Ac U tone 

Isopren« 
2-Pentene 

Diethyl   Ether 
Isopropanol 

2-Meihyt-2-butene 
1,1-Dnchloroethylene 
Methylene   Chloride 

Methyl   Acetate 
2,2-Dime thy 1 butane 

"Frcor."   TF 
Cyclopcntene 
4-Methyl-2-pentene 

2,3-Dimetnylbutane 
Cyclopentane 

4-Methyl-l-pentene 
2-Methylpentane 

1,1-Dieh1oroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 
2-Ethyl-l-butene 

Methyl   Ethyl   Ketonc 

n-Hexane 
Chlorof am 

2-Hcxenc 

Methylcyclopentane 
2r 4-Dimethylpentane 

Tetr a liy drc-furari 

Ethylene  Dichlorlde 

Benzene 

Cyclohexane 
Carbon  Tetrachlorlde 

2,3-Diraethylpentane 
Cyclohexene 

3-Hethylhexane 

Date  of   Analysis      3-21-66 

Sample   Set      11  

■76°C faig) 0 C {n£j 
Liquid    Vapor   Liquid    Vapor   Ligtu d 

0333 

0039 

007 4 

,0612 

.1519 

Vapor    Tota1 

<.00001  <.00001 

.0295 

.0505 

. 1984 

5554 

.0021 

0243 

0206 

<.00001 

<  .00001 

< ,00001 

.0344 

.0046 

.0021 

.0317 

0206 

0097 

.0628 

.0 544 

.2519 

.6212 

<,00001 

.0007     .0007 

< 00001 

■0114    .0005    .0119 

.0005    .0076    ,0081 

.0072     0072 

0073     0080    .0153 

<.00001 

.1069    .0016    .2604 

<.00001   .0002    .0002 
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-2- 

48. 

0°C   (mg) 
Compound                                    Liquid          Vapor 

1-Heptene 

-78°C 
Liquid 

(mg) 
Vapor 

-17 5°C 
Liquid 

(mg) 
Vapor 

(mg) 
Total 

49. 2,2,4-Trimetliylpentane 

50. Trichlorocthylenc 

51 , 3-Heptene   
52. Heptane .0022 .0022 

53. 2,4,4-Trinethyl-l-pentene 

54. Methyleyelohexanc .00003 .0049 .00493 

55. 4-Methylcyclohexene 

56. 2, 4, 4-Trimethyl-2-pentene .0005 .0065 .0070 
57. 2,3,4-Trimcthylpentane 

58. Toluene < .00001 < .00001 

59. 2 , 2, 5-Trimethylhexane 

60. 1-Octene 

61. 1-tra ns-2-Dimeth.ylcyclo.hexane 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perchloroethylene <.00001 

■ 0017 

<. ooooi 
65. 2-Octene .0017 

66. l-cis-2-Dimethylcyclohexane 

67. Ethylcyclohexane 

68. Ethylbenzene   
69. p-Xylene 

70. m-Xylene   
71. o-Xylene .0024 .0024 

72. 2-Hexanol   
73. n-Nonane ,0009 

< .00001 

.0009 

74. Iaoprapy1benzene .0015 .0015 

75. 1,3,5-Trimethylbenzene .oooi 
< .00001 

.0001 

76. tert-Butylbenzene <.00001 < .00002 

77. Cyclohexanol 

78. n-Decane <   OO001   < .00001 

79. sec-Butylbenzene 

60. p-Cyiriene- <.OOOD1 

.0045 

1156.3 

probably 

,0139 .0014 

.0002 

73.6 

<.00001 

.94 

,0153 

61. n-Butylbenzene .0047 

B2. Water                                                                       None   Visible 

C02                                                                                             3.6 

Total  gas  trapped  at  s.t.p.(cc)                       1.3 

irks:     Unidentified  Peaks: 

Rt  494,   -78  fas,   snail  integrated  peak 

Rt   562,   -78  gas,   small   integrated  peak 

Ht   576,   -78   liquid   and  R     561,    -78   gas   are 

Rt   192,   -175  liquid,    trace  peak 

R     256,   -175 gas,   small   integrated  peak 

R.   369,   -175 gas,   large  integrated  peak 

H^   376,   -175 liquid,   small  integrated  peak 

R     476,   -175 gas,   snail   Integrated  peak 

Ht   572,   -175  liquid,   snail   integrated  peak 

153.4 

122.0 

the  same 

1232.0 

157.94 

Rerei 

1.5 124. S 
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TABLE VII-7 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken  3-20-66 

Dote Sample Received  3-22-66 

Sample   No       66-2-3-20-2AA 

Compound 

I. Met hone 

2. Ethylone 

3. Ethane 

4 . Propane 

5. Vinyl   Chloride 

6. but an« 

7. Acotaldehyde 

8. Methanol 

S . "Freon'    Ml 

10. Ethanal 

11. n-Pen Line 

12. Acetone 

13. Isoprene 

14. 2-Penlene 

15. Diethyl   Ether 

16. Isopropanol 

17 . 2-Mcthyl-2-butene 

IB. 1.1-Dichlaroethylene 

)9. MethyLene  Chloride 

20. Me thyi   Acetate 

21 . 2,2-Dimethylbutane 

22, "Fieoti"   TF 

23. Cyc lapcntone 

24 . 4-Methyl-2-pentcne 

25. 2, 3-Dimethyl butane 

26. Cyclopentane 

27 . 1-Meth> 1-1-pen tene 

28. 2-Methylpentane 

29, 1, 1-Dichloroethane 

30. 3-MethyIpentanc 

31. 2-Methyl-l-pentene 

32. 1-Hexene 

33. 2-Ethyl-l-butene 

34. Methyl   Ethyl  Ketone 

35. n-He>:ane 

36. Chloroform 

37 . 2-Hexene 

38. Methylcyciopentane 

39. 2, 4-Dimethylpentane 

40. Tetrahydrof uran 

41. Ethylene  Dichloride 

42. Benzene 

43. Cyclohexane 

44. Carbon   Tetrachloride 

45. 2,3-Dimethylpentane 

46. Cyclohexene 

47. 3-Nethylhexane 

Date  oi   Analysis      3-22-66 

Sample   Set      13  

0UC   UfcO -7B"C    !n,e) -175UC   (mg) Cmg} 
Liquid Vapor        Liquid Vapor       Lic,ui d Vapor Tot a 1 

.0045 .0066 .0005 .0016 

.0579 

0128 

0344 

.00002 

.2924 

.7808 

.0682 

.007 4 

.0302 

.0051 

.0034 

.0156 

.0115       <.00001 

.0064 

.5174 

00002 

,0029_ .0029 

.0033 .0033 

.0579 

.3734 

.8226 

.0015 .0015 

■ 0051 
.0034 

■ 0156 

.01151 

5174 

.0064 

.2340 .0393 .2733 

<.00001        .03021 
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Compound 

1-Heptene 

2, 2, 4-Tr lrnc thy 1 pen tone 

Tr lchloroethylene 

3-HefItc^c 
Heptane 

2,4,1-Trimethyl-1-pentene 
Me thylcycl otiexane 

4-Methylcyclor.exene 

2.4, 4-Tr imethyl-2-pentejie 
2,3,4-Trimethylpentane 
Toluene 

0 C (mg) 
Liquid    Vapor 

-78"c (mg) 
Liquid   Vapor 

-18, 

49 . 

50. 

51, 

52, 

53. 

54. 

55. 

56. 

57. 

&a, 
59. 2,2. 5-Trimethylhexane 

60. 1-Octene 

SI, l-trans-2-Dimethylcyclohexane 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perchloroethylene 

65. 2-Octene 

66. l-cis-2-Dimethylcyclohexane 

67. Ethylcyclohexane 

68. Ethylbenzene 

69. p-Xylene 

70. m-Xylene 

71. o-Xylene 

72. 2-Hcxanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1,3,5-Trlmethylbenzene 

76. tert-Butylbenzene 

77. Cyclohexanol 

78. n-Dec;ane 

79. sec-Butylbenzene 

80. p-Cymene 

61. n-Butylbenzene 

62. Water 

C02 
Total gas trapped at s.t.p.(cc) 

Remarks:  Unidentified Peaks: 

-1T5 C (rug)       (,TIC) 

Lifjiid    Vapor    Total 

<.0O0Ol  <.00001  < 00002 

.0021 

None Visible 

0.05 

1253.6 

0.9 

24,7 

12.5 

.0017 

77.1 

Rt 247, -175 liquid, small integrated peak 

175 gas, small integrated peak 

175 liquid, trace peak 

R  590, -175 liquid, trace peak 

Rt 503 

Rt 374 

.00 50 

.0027 

.0033 

.0010    .0024 

.0005    .0162 

.0021 

.0067 

.0D27 

.0004 

.0033 

.0034 

.0167 

<.00001  <.00001 

.0218    .0218 

<.00001 < ,ooooi 

.0011    .0011 

■00003   .00003 

.0002    .0002 

.0005 .0004 ,0009 

<,00001     <.00001 

1330.7 
148,2 172.95 
69.0 82.4 
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TABLE VII-8 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample   Taken      3-21-66 

Date 

Samp 

Sample Received  3-23-66 

It No   66-2-3-21-1BA 

1 . 

2. 

3 . 

■I . 

5. 

6 . 

7 . 

S. 

9. 
10. 

11. 

12. 

13. 

14 . 

15, 

lb. 

17 . 

10. 

19. 

20. 

21. 

22. 

23. 

24 , 

2 5. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37 . 

3H . 

39. 

4 0 . 

41. 

"12. 

43. 

•1-1 . 

4 5. 

16. 

47 . 

Compound 

Met linne 

Hliyli ne 

Hhrine 

Propane 

Vjn> 1 en lorido 

But anc 

AL e 1 .I I dL hy cu 

Meth.inu I 

"Freon"   m* 

Lthanol 

n-Pen t*ine 

Aceiyne 

lsopi one 

2-Pemene 

Bi ethyl   Ether 

Jsoprcpanol 

2-<4eiliyl-2-biitene 

1 r 1 -Die I) loroet by 1 ene 

Mcthylene  CM on de 

Meth> 1   Acetate 

2. 2-Di r.et ny Ibu tane 

"Kl eon"   IT 

Cyc. lopen t ene 

4-Mothy 1-2-penlene 

2,3-Dinet by 1 butane 

Cyc lopciuane 

4-Methyl-1-pentenc 

2-MethyIpentane 

1, 1-Dit.h loroet (tane 

3-Methylpent a no 

2-Methyl- 1-pentene 

1 -Hevene 

2-Ethy l-l-butene 

Methyl Ethyl hetone 

n-Hcxa ne 

Chloroform 

2-Hexene 

Mc-l hy le ye lopentane 

2,4-Diraethylpentane 

Tetrahydrofuran 

Ethylene Dichloride 

Benzene 

Cyclohcxane 

Carbon   Tc traclileiride 

2,3-Dimethylpentane 

Cyclohexene 

3-Methylhexane 

Date  oi   Analysis      3-23-66 

36 Sample Set 

(1"C (mn) -7K-C C»K1       -17S^C tnjl) 
Li quid    Vapo)   Llqum    Vapoi   Liqui d    Vapor 

0024 .0007 

.0046 

.0024 

.0132 

.DQ06 

< .00001 

0230 

0210 

0SJ1 

.0008 

.0002 

.0266 

0008 

.0002 

.027 6 

.0240 

.09631 

■00009 

■ Q30Z. 
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-2- 

Compound 

48. 1-Heptene 

49. 2,2,4-Trimethylpentane 
50. TricblorottliyleTic 
51. 3-lieptcnr 

52. Heptane 

53. 2, 4.4-Trimethyl-l-pentene 
54. McLbylcyclohexane 
55. 4-Methylcyclohexene 

56. 2; 4,4-TrimeUiyl-2-pei]teiie 

57. 2,3,4-Trimethylpentane 
38. Toluene 

59. 2,2,5-Trimethylhexane 
60. 1-Octene 

61. l-trans-2-Dimethylcyclohexane 
62. 2, 4-Pen.tanedione 

63. n-Octane 
64. Perchloroethylene 

65. 2-Octene 

66. l-cls-2 Dimethylcyclohexane 

67. Ethylcyclohexane 

63, Etbylbenzene 

69. p-Xylene 

70. n-Xylene 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1,3,5-Trimethylbenzene 

76. tert-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

79. sec-Butylbenzene 
80. p-Cymene 

81. n-Butylbensene 
82. Water 127.3 

co2 

Total gas trapped at &.t.p.(cc) 

RemarKs: 

No sample lor -17 5°C. 

0UC CmgJ 
Liquid   Vapor 

-78 C U«) 
Liquid   Vapor 

-17S"C (rag) 
Liquid    Vapor 

,00009 

<,00001 

.0QG3 

,0012 

(mg) 
Total 

,0012 

.0007 

,00039 

<.00001 

1221.9 None 

0.16 0.77 

1.0 

None 

None 

1349,2 ' 

0.93 

3.3 
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TABLE VII-9 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   3-22-66 

Date Sample  Received       3-24-66 

le   h"o.        66-2-3-22-1AA 

[ate  of   Analysis       3-24-66 

Samp Sample  Sot       34 

1 . 

Compound 

Meth«ne 

Et Ay 1 one 

Et haue 

Propane 

Vinyl   Chloride 

Butane 

Acetoldehyde 

Methanol 

"Freon"  MF 

Etbanoi 

n-Pentane 

Acetone 

Isoprene 

2-Pentene 

Di ethyl   Ether 

Isopropanol 

2-Met)iyl-2-buterie 

1,l-Dichloroethylene 

Methylene  Chloride 

Methyl   Acetate 

2,2-Dimethyl butane 

"Freon"   TT 

Cyclopentene 

4-Methyl-2-pentene 

2,3-Dimethyl butane 

Cyclopentane 

4-Methy1-1-pentene 

2-Methylpentane 

L,1-Dichloroethane 

3-Me thylpentane 

2-Methyl-l-pentene 

1-He>:ejie 

2-Ethyl-l-butene 

Methyl   Ethyl   Ketone 

n-Hexane 

Chloroform 

2-Hexene 

MethyIcyclopentane 

2,4-Dime thylpentane 

Tetrahydrofuran 

Etnylene   Dlchloride 

Bediene 

Cyclohexane 

Carbon   Tetrachloride 

2,3-Dlmethylpentane 

Cyclohexene 

3-MethyIhexane 

0°C   I 
LIQUid 

:«>c) 
Vapor 

Q009 

-76°C   (mg)                  -17 5°C   (mg) 
Liquid         Vapor       Liquid         Vapor 

.0002                                  0022 

Cmfi) 
Total 

.0033 

2. 

3. 

4 . <   00001 .0002                                  0215 .02171 

s. .0107 .0107 

6. .0003                                  011B 0121 

7 .   
8. 0210 0495 .0705 

1). 

10.   0016 .0016 

1 L, 

12. .0260 0600           ,0002                                .1038 1900 

13. 

1-1 . 

15. 

16. .1120 < .ooooi 0976            0042                              1.3680 1.58181 
17 . 

18.   
19. 

20. 

21 . 

22. 

23. 

24, 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. <.00001 <.00001 
33. 

34. 

35.   
36. 

37 . 

38. 

39. 

40. 

41. 

42. 0017 .0017 
43.   0099 .0099 
44. .1983 .1983 
45. 0040 .0106 .0146 
46. 

47 . <,00001 <.00001 

54 



AEDC-TR-67-19 

-2- 

48, 

0UC   Crag) 
Compound                                    Liquid          Vaoor 

1-Hoplen-G 

-78UC 
Liquid 

< .00001 

(rag) 
Vapor 

-17 5°C 
Liquid 

(mg) 
Vapor 

< ,00001 

(rag) 
Total 

■;. 00002 

49 . 2,2,4-Trlmcthylpentane 

50, TrLChlorccthylene 

51 . 3-Hc-plenc 0100 .0100 

52. Heptane •: ,00001 

<.00001 

1.00001 

  <.00001 

53, 2,4, 4-Trimethyl-l-pe'ntene ■;. 00001 

54. No L hy level oltcx.1 ne <. 00001 t.00002 

55. 4-Me th vievclohcxene 

56. 2,4, 4-TritTiethyl-2-pentene <   00001 <. ooooi 
5T . 2,3,4-Trimethy1 pentane 

58. Toluene .0015 .1290 ,1305 

59. 2,2, 5-Trimethylhexane 

60. 1-Octeiie 

61. l-trans-2-Dimethylcyclohexane < ,00001 <. 00001 

62. 2T 4-Pentanedione 

63. n-0ctane 

64. Perchloroethvlene .0256 0256 

65. 2-Octenc     
66. l-cis-2-Dimethy lcyclohexane 

67 . Ethylcyclohexane 

68. Ethv1 benzene < ,00001 <. 00001 

69. p-Xylene 

70. m-Xylone   0005 ,0265 

.0044 

0290 

71. o-Kylene .00003 .00443 

72. 2-Mexano 1 

73. n-Sonane 

74. I ecpr&pv lbenzene 0003 

.0001 

0033 

<.00001 

<.00001 

.0036 

75. 1,3, 5-Trlmethylbenzene <.00001 

76. tert-Buty lbenzc-ne   .00011 

77. Cyclohexanol 

76. n-Decane 0332 .0332 

79, sec-Butvlbenzene 

80, p-Cymene 

81. n-Butylbenzene 

82.     Water                                                                  1135.7 

CO,                                                                                            0.0007 

Total  gas   trapped at  s.t.p.(cc)                       1.0 

Remarks:     Unidentified Peaks 

U4S.0 

0 . 10 

53.3 

None 

1002.7 

557.7 

2283.7 

1002.80 

612.0 

B
t 
M5. "7» liquid and Rt 504, -78 b'as, probably the Bane 

H
t 

487i "175 gas snail integrated peak 

H? 207, -175 gas, snail integrated peak 

Rf 502, -175 gas, snail integrated peak 
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TABLE VII-10 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   3-23-66 

Date Sample Received   3-25-66 

Sample No.   G6-2-3-23-2BA 

Date of Analysis 

Sample Set   32 

3-25-66 

1 . 
2. 

3. 

4. 

5. 

6 , 

7 . 

8. 

9. 

10 . 

11 . 

12. 

13. 

14 . 

15. 

16. 

17. 

ia. 
19. 

20. 

21. 

22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32, 

33. 

34. 

35. 

36. 

37. 

38, 

39. 

40. 

41 . 

42, 

43. 

44 . 

45. 

46. 

47 . 

Compound 

Met hane 

Ethvlme 

Et ha nc 

Propa no 

Vinyl   Chlunde 

Butane 

Ace la 1 aehyde 

Methanol 

"Trenn"   MF 

Eths nol 

n-Pen tane 

Acetone 

Isoprene 

2-Pentene 

Diethyl   £ther 

Isopropanol 

2-lteth>l-2-butene 

1, ]-Dictiloroethylcne 

Mettiylene Chloride 

Methyl   Acetate 

2,a-Dimethy]butane 

"Frcoii''   TF 

Cyclopentene 

4-Methyl-2-pcntene 

2,3-Dime thy]butane 

Cyclopentane 

4-«etnyl-l-pentene 

2-Kethylpentone 

1,l-Dichloroethsne 

3-Mothy lpentatie 

2-Methy1-1-pentene 

1-Hexene 

2-Ethyl-1-butecie 

Metnyl   Ethyl   Ketone 

n-Hexane 

Chloroform 

2-Kexene 

Methylc^clopentane 

2 , 4-Dime thy lpentane 

Tetrahydrofuran 

Ethylene   Dichlonde 

Benzene 

Cyclohexanc 

Carbon   Tetrachloride 

2,3-Dlmethylpentane 

Cyclohexene 

3-Metnylhex ane 

0  C   (IIIK) -?« C   ("►;) -175 C   (TOE! 
L.1 Qu l d Vapor        Liquid Vapor        Liquid Vapor 

0003 .00002 

Cms) 
Total 

.00032 

.0373 

0547 

0471 

1811 

.0024 

.0044 

.007 1 

.8700 

.4964 

00036 .0051 

.11276 

.0133 

.0371 .0043 

.0071 

.9568 

.7366 

00546 

11276 

.0133 

.0414 

000 4 
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-2- 

0  C   big} -78UC   (m_) -17_°C   (IHR) (mR. 
Compound Liquid          Vapor       Liquid          Vapor       Liquid          Vapor          Total 

48. 1-Heptene    ,0037                      ,0037 
49. 2, 2, 4-IT miethylpentane                         
50. Trichloi oethylene            

51 ,     3-llcp lere 
52. Heptane 

53. 2, 4, 4-Tnmeth.yl-l-per.tene 
54. Methyl eye lohox »tie          00284     ^^^^^ 00284 

55. 4-Met hy 1 c yc 1 o h_>:ene   _____^_ 

56. 2,    r4-Trimethyi-2-pentene                   ,00215            nn?1 ,s 
57. 2,3r4-Trimethylpent_ne 
56. Toluene 

59. 2, 2, 5-Trimethylhejtane 
60. 1-Octene 

61. l-trans-2-Dimethylcyclohexane                 ullHG                  ,01186 
62. 2 , 4-Pctitanedione 
63. n-Octane 
64. Perchloroethylene 
65. 2-Octene 

66. l-cis-a-Dimetliylcyclohexane                     01895                  ,o 1805 
67. Ethylcyclohexane      ______            ,01237                  ,01237 
68. Ethyl benzene                      
69. p-Xylene 

70. m-Xylcnc 
71. o-Xylene 
72. 2-Hexaiiol 
73. n-Konane 

74. Isopropy lbenzene- 

75. 1, 3 , 5-Trimethylbcn_,ene 
76. tert-Butylbenzone 

77. Cyclohexanol 

78. n-Decane          _^„__  
79. sec-Buty lbenzene   ______ 

80. p-Cymene               

81. h-Buty lbenzene               

82. Water 1222.7 1510,4 11Q.B _343.9 

C02                                                                                           Lost                                  132  6                               675 3         ______ 
Total   Ras   trapped   at   s.t.p.(ce) L°5t 71,S 508   3 580,1 

Remarks:    Unldcntilled Peaks 

Rt   194,   -78  (ja.,   trace?  peak 

"t   342,   -78  gas.   small   integrated  peak 
R,   371,   -7& gas,   trace  pea« 
R
t 162, -175 liquid, small integrated peak 

Gas sample for -175°C was lost. 
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TABLE Vll-H 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Tnken   a-2-1-66 

Date Sample Received  3-24-66 

Sample Ho.        (ib-Z-3-24-2AA 

Compound 

1 . Ml'1 Jianc 

2. >i in L^IK 

3 Ei nane 

4 . Pi opn rie 

5. Viny 1   Ctiloi ide 

6. But niie 
-T Iceu 1 ifehyde 

e. Methanol 

9. "Freon"   MF 

10 . Etna no 1 

11. n-Pentane 

12. Ace lone 

13 Isoprene 

14. 2-Pentene 

15. Diethyl   Ether 

IB. 1sopropanol 

17 . 2-Melhyl-2-l;>iitcnc 

18 . 1,1-Dienloroethylene 

19 . Metbylene  Chloride 

20 . Methyl   Acetate 

21. 2,2-DimeiMy 1 butane 

22. '"Freon"   TF 

23. Cyclopen tene 

24. 4-Metny 1-2-pontene 

25. 2, J-Diiriet hylbutane 

26. Cyclopentane 

27 . 4 - Me thy 1- 1-pen tene 

2« . 2-MethyIpentane 

29, 1, i-Dichloroethane 

30. 3-Kethylpentane 

31 . 2-Methy 1-1-pentene 

32. 1-He.\ene 

33. 2-Eihyl-l-butenc 

34 . Methyl   Etnyl   Ketone 

35. n-He>:ane 

36. Chloroform 

37 . 2-Hexene 

38. Melhyleyclopentane 

39. 2,4-Diraethylpentane 

*0. Teti a hydro!uran 

41 . Ethyletie   Dichlorlde. 

42. Benzene 

43. Cyclohexanc 

44. Carbon   Tctrachlon de 

45. 2p 3-Dimethylpentane 

46. Cyclohexene 

47 . 3-Methylhexane 

Date   oi   Analysis        3-26-66 

Sample  Set        7 ^^^^ 

0   C    (nfCj -78UC    (JIK) -17 5   C    (nfi) (rr,K) 
Liquid    V a p oi   Liquid    Vapor   Li quid   Vapor    Tola 1 

OQ096 .00036 .0038    .00512 

.0185 

0007 

<.00001 

0240     0058 0165 

0006 

< 00001 

.0600 

2969 

.0475 

0298 

.0496 

.4418 

0488 

.0298 

.04962 

.0600 

7 57 2 

.0058   3 2G11   3.1628   6.4760 

.0276 00192   .0893 .0028 5124 

.00693 

0078 

< ooooi 

.0177 

<.00001 

0009 

.1216 ,75562 

<.00001 

.0006   <.00001   .0006 

2355  < 00001 

.29 56 

.0112    .27 53 

.24443 

2956 

0255 

.0009 

.2865 
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Compound 
0°C (rag) -78°C 

Liquid    Vapor   Liquid 
(rog) 
Vapor 

-17 5 C (mg)      (mg) 
Liquid    Vapor    Toial 

48. 1-Heptene 
49. 2,2,4-Trimethylpentane 

50. Trichloröcthylene 

51. 3-Heptcne 
52. Heptane 
53. 2,4,4-Trimethyl-l-pentene 
54. Metliy lcyclohexane 
55. 4-Methylcyclohexene 

56. 2, 4, 4-Trimethyl-2-pentene 

57. 2,3,4-Trimethylpertane 

58. Toluene 

59. 2,2,5-Trimethylhexane 

60. 1-Octene 
61. l-trans-2-Dimethylcyelohexane 

62. 2,4-Pentanedlone 

63. n-Octane 

64. Perchloroethylene 

65. 2-Qctene 
66. l-cls-2-Dimethylcyclohexane 

67. Ethylcyclohexane 

68. Ethylbenzene 

69. p-Xylene 

70. m-Xylene 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonace 

74. Isopropylbenzene 

75. 1,3,5-Trimethylbenzene 

76. tert-Butylbenzene 

77. Cyclahexanol 

78. n-Deeane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbenzene 

82. Water 

Total gas trapped at s.t.p.CccJ 

Remarks: 

705.1 

<. 00001 

.0009 

< 00001  <.00001 

.0009 

<.00001  < 00001 

< 00001  <.00001 

.00014 

.0106 

.0006 

,00024 

.0007 

.0004 

1132.8 592,8 

0.61 

1.0 

222.2 

130.8 

Unidentified Peaks 

-175 Liquid, small integrated peak 

-17 5 gas, small integrated peak 

-176 gas, large integrated peak 

Rt 34 2 

.0329 

.0116 

.0170 

.0201 

.0425 

.0005    .0864    .08704 

<.00001  <.00001 

.0170    .0276 

<. 00001  <,00001 

.0335 

.01184 

.01771 

.0205 

.0425 

2430.7 

851 5    1077.31 

498.9    630,7 
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TABLE Vtl-12 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   3-2 5-66 

Date Sample Received   3-27-66 

Sample No.   66-2-3-35-1BA 

1. 

2. 

3. 

4. 

5. 

6. 

9 

10. 

11, 

12. 

13. 

14, 

15. 

16. 

17. 

18 , 

13. 

20. 

21 . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31 . 

32, 

33. 

34, 
35. 

36 . 

37 . 

38. 

39. 

40. 

41. 

42. 

43. 

44. 
45. 

46. 

47. 

Compound 

Melhanc 

£lh> 1 Pile 

Et hane 

Pi u p a r i o 

Viiiji   Ci.lüride 

But ,ine 

Acetaldehyde 

Me Uianol 

"Fieon"'   NT 

Etnano] 

n-Pcntone 

Acetone 

Isciprene 

2-Pentene 

Daeth)l  Ether 

Isopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 

Metnylcnc Chloride 

Metnyl   Acetate 

2,2-Dimethyl butane 

"Freoii"   TT 

Cyclopen tcne 

4-Mcthyi-2-pentene 

2,3-Dimetnylbutane 

Cyclopentnne 

4-Methyl-l-pcntene 

2-Hethylpentane 

1,l-Dichloroethane 

3-Metnylpentane 

2-Mathy 1-1-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl   Ethyl   Ketonc 

n-Hexane 

CU 1 orof orm 

2-Hexene 

He thy 1cyclopentape 

2 , 4-Lirnethylpcntane 

Tetrahydrofuran 

Ethylene   Dichlonde 

Benzene 

Cyclohexane 

Carbon   Tetrachlonde 

2,3-Dimethylpentane 

Cyclohexene 

3-Methylhexane 

Date   of   Analysis        3-27-66 

S.imple  bet        26  

0°C   (my.1 -7&°C   im^;) -175tJC   Cmj) 
Liqud '. ,ipoi        Liquid Vripoj-       Liquid \apor 

.0004 .0005 .0074 

0OQ3 

.00001 

<.0D001 

< .ooooi 

.2231 

.0522 

.0060 

.0592 .0066 .0312 0052 .3603 .5998 

.0675 .0013 .1245 .0030 .0991 .0470 

.0011 

.0083 

.2234 

.0522 

.0060 

1 .0623 

.3424 

.0011 

< . 00001 .0345 

.00067 

.0140 

.00067 

.0465 
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48, 

0°C   (mg) 
Compound                                    Liquid          Vapor 

1-Heptcue 

-7B°C 
Liquid 

Ong) 
Vapor 

-175°C 
Liquid Vapor Total 

■I1?. 2,2,4-'Pi mictby lpctitane 

50. Tl ldljoi oelhylene 

51. 3-Heptene 

52. Heptnnc 

53. 2,4,4-Tr tnetliv 1-1-penteiie 

54. Me 111 > 1 c yc 1 ohe * a iie. 

55. 4-Methylcyclonexene   
1 

56. 2, 4, 4-Trimethyl-2-pcntene 0002 .0002 
57. 2, 3 , 4- 1Y lme thy 1 pen tane 

.0068 5B. Toluene .00002 

< .ooooi 

.00682 

59. 2,2, 5-Trimelhylhexane < .oqooi 
60. 1-Octcne 1 
61. l-lrBns-2-Dimelhylcyclohexane   1 

62. 2,4-Pentanedione \ 
63. t)-0ctane <.00001 .00U2 .00(^2 

64 . Perchloroethy lone <. 00001 < ooooi 
65. 2-0ctene _4_ 
66. l-cis-2-Einethylcyclohexane 1 
67. Ethylcyclohexane 

68. Ethylbenzene .0003 ,0003 

69. p-Xylcne 

70. m-Xy1ene .0041 .O0B6 0130 

71. o-Xylene .00004 .00004 

72. 2-llexanol 

73. n-Nonano .0006 <.00001 

,0003 

<:. 00001 

.0006 

74. 1sopropy1benzene .0002 

< ooooi 
.0010 

.0003 

<.ooooi 

0008 

75. 1,3.5-Trimethylbenzene < 00D01 

< 00001 

0103 

<, 00004 

76. tert-Butylbenzene .0010 

77 . Cycluhexanol <,00001 

,D9S9 

.0232 0341 * 

78. n-Decnne .0959 

79. sec-Hutylbenzene 

oooi 
<.00001 

222   2 

4.6 

H     597 
t 

H     623 

Rt   572 

Ht   539 

R     503 

a,   304 

BO. p-Cymene .oooi 
61. n-Butylbenzene <.00001 

638.8 

<   00002 

82. Water                                                             6 25.9 

CO,                                                                                            0.S492 

Total   gas   trapped   at  s.t.p.(cc)                         0.9 

rks:     Unidentified   Peaks 

R     492,   -73  gac,   snail   integrated peak 

H.   504,   -73   liquid,   small   integrated  peak 

R     539,   -78   liquid,   small   integrated   peak 

R     547,   -78  gas,   trace  peak 

R,   564,   -78   liquid,   trace  peak 

Ft,   569,   -78   gas,   tiace peak 

106,6 

18.35 

288.0 

-175  liquid,   trac 

-17 5  pas,   trace  p 

-175  gas,   trace  p 

-175  gas,   trace  p 

-175 gas,   and 

-175   liquid,   prob 

1371 .3 

271 .3992 

293.5 

Rema 

e  peak 

eak 

eak 

eak 

ably  sane 
5B5. -78 gas, trace peak 

594, -78 liquid, small integrated peak 

624, -78 gas, trace peak 

165, -17Ö (jits, large integrated peak 

540, -175 liquid, trace peak 
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TABLE VII-13 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Bate Sample Taken  3-26-66 

Date Sample Received  3-29-66 

Sample No.   66-2-3-26-1AA 

1. 

2. 

3. 

4. 

5. 

6. 

7 . 

8. 

9. 

10. 

11, 

12, 

13. 

14. 

15. 

16. 

17. 

IB. 

19. 

20. 

21 . 

22. 

23. 

24. 

25. 

26, 

27 , 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 
37 . 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

Compound 

Xethane 

Ethy lene 

Ethane 

Prop n ne 

Viny1 Chloride 

Butane 

AcetaIdehyde 

Methanol 

"Freon"' MF 

Ethanol 

n-Pentane 

Acetone 

Isoprene 

2-Pentene 

Diethyl Ether 

Isopropanol 

2-Methyl-2-butene 

1, 1-Pichloroethylene 

Methylene Chloride 

Methyl Acetate 

2,2-Dimethyl butane 

"Freon" TF 

Cyclopentene 

4-Mcthyl-2-pentene 

2,3-Dimethylbutane 

Cyclopentanc 

4-Methyl-l-pentene 

2-Methylpentane 

1,1-Dichloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl Ethyl Ketone 

n-Hexa ne 

Chloroform 

2-Hexene 

Methylcyclopentane 

2,4-Dinethylpentane 

Tetrahydrofuran 

Ethylene Dlchloride 

Benzene 

Cyclohexane 

Carbon Tetrachloride 

2,3-Dimethylpentane 

Cyclohexene 

3-Methylhexane 

□ate of Analysis 

Sample Set   3 

3-29-66 

0°C   (ne) -7R°C   (mK) -175°C   (mg> (me) 
Liquid Vapor        Liquid Vapor       Liquid Vapor Total 

.00033 .00032 

•c.OOOOl 

.0016 

.0221 

.0332 

0267 .0003 

.0035 

.0081 

.0260 

.07 27 .0003 

.1166 

.0928 

9.5071 

1.9668 

.0060 

.037B 

.0066 5 

.0378 

< .ooooi    < ^ooooi 
.00 56 

0144 

.00561 

.1166 

097 9 

.0446 

.0938       9.6601 

.0060 2.0728 

<.00001 <.00001 

.0105 

.0028 

.0105 

.0028 

<.00001     <.00001     <.00002 

<.00001        .0005 

0049 

.0849 

.0082 .0082 

.00051 

0849 

.0049 
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0"C (mg) 
Conpound Liquid    Vapor 

1-Keptene 

2,2,4 Trimethylpentane            

Trie h lor oe thy lene   _^____ 

3-Heptenc _^__^ ___^__ 

Heptane 

2, 4, 4-Trimethyl-l-pentene 
Meth> lcyc lohe.xane 

4-Methylcyclonexene 

2, 4, 4-Trimetl]yl-2-pentene 
2,3,4-Ttimethylpentane 
Toluene 
2,2,5-Trimethylhexane 
1-Octene 
l-trans-2-DirQethylcyclohexane 

2,4-Pentanedione 

n-Octane 

Perc hloroet hy 1 ene 

2-0ctene 

l-cis-2-Dimothylcyclohejfane 
Ethylcyclohexane 
Ethylbenzene 

p-Xy lene 

m-Xylene 

o-XyXene 
2-Ilexanol 

n-Nonane 
Isopropylbcnzene 

1,3, 5-Trimethylbenzene 

tert-Butylbenzene 

Cyclohexanol 
n-Decane 

sec-Butylbenzene 

p-Cymene 

n-Buty1 benzene 

Water 

C02 
Total gas trapped at s.t.p.(cc) 

Remarks:  Unidentilled Pcnks 

Rt 591, -78 liquid, and R  595, -78 gas. small integrated peaks, probably same 

R^ 567, -78 liquid. sniaLl integrated peak 

Rt 502. -78 gas. sraall Integrated peak 

48. 

49. 

SO. 

51. 

52. 

53. 

54 . 

55. 

56, 

57. 

58. 

59. 

60. 

61. 

62, 

63, 

64. 

65, 

66. 

67 . 

68. 

69, 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 418 5 

0.9232 

1.1 

-78"C 
Liquid 

<.00001 

Us) 
Vapor 

-17 3 C 
Liquid 

<. 00001 

(rag) 
Vapor Total 

<.00002 

<•. 00001 <.ooooi 

<.00001 

<.00002 

.0005 .00051 

<.00001 <.00001 

.0017 <. 00001 .00171 

< .00001 .0024 .0094 01181 

.00006 .00006 

<. 00001 <.ooooi 

.oooi . 000 1 

.02 50 .0032 .0003 .0285 

<.00001 < .00001 

.00021 

.00008 

.0029 

00015 

.0022 

.00022 

.00531 

00045 

.0002 __. 01 50 .00002 

<.00001 

.00000 4 

.01522 

.00001 

.0002 

< ooooi 

.0021 

OOOC'2 

.0014 001604 

<  .00001 

<.00001 

.0010 

< 00001 

.0089 .0062 ,0182 

,0666 

.0483 

1775.7 

<.ooooi 

97 . 263 

54 .57 

.06661 

<.00001 

982 7 

,0002 

67 .509 

44 .86 

.04851 

3176.9 

166.0952 

100.53 

Rt 502,     1 

Rt 247, -175 gas. trace peak 

595, 

175 gas, and Rf   504, -175 liquid, small integrated peaks, probably same 

175 gas and R. 596, -175 liquid, probably same 
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TABLE VII-14 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample   Taken       3-27-66 

Date  Sample   Received 3-29-66 

Sample   No.       66-2-3-27-2BA 

1 . 
2. 
3. 
4. 

5, 
6. 

7 , 

6. 

9 . 

10. 

11. 

12. 
13. 

14. 

15. 
IB . 

17 . 

18 . 

19. 
20. 

21 . 

22. 
23. 

24. 
25. 
26. 

27. 

28. 
29. 

30. 
31. 

32. 

33. 

34. 
35. 

36 , 
37. 

38. 
39. 

40. 
41. 

42. 

43. 
44. 

45. 
46. 

47 . 

Compound 

Methane 
Etfiy lone 

Etllane 
Propane 
Vinyl Chloride 

Butane 

Acetaldehj'de 

Methanol 
"Freon"   MF 
Ethanal 

n-Pentane 

Acetone 

Isoprene 
2-Pentene 

Diethyl  Ether 

1sopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 

Methylene Chloride 
Methyl  Acetate 
2,2-Dimethyl butane 
"Freon"   TF 

Cyclopontcne 
4-Methyl-2-pentene 

2,3-Dinethylbutane 
Cyclopcntane 

4-Me thy 1-1-pentene 

2-Methy1 pen tare 
1,I-Dichloroethane 

3-Methylpentane 

2-Methyl-l-pentene 
1-Hexene 
2-Ethyl-l-butene 

Methyl   Ethyl   Ketone 
n-Hexane 
Chloroform 
2-Hexene 

Kethylcyclopentane 

2,4-Dimethylpentane 
Tetrahydrof uran 
Ethylene   Dlchloride 

Benzene 
Cyclohexane 
Carbon   Tetrachloride 

2,3-Dimethylpentane 

CyclDhexene 

3-Hethylhexane 

Date   of   Analysis      3-29-66 

Sample  Sot       16  

0°C (mE) -78 C <mg) -17 5 C (mg) (™e) 
Liquid    Vapor   L1 qm d    Vapor   Liquid    Vapor    Total 

.00035 .00037 .0055 0U622 

0068 

< 00001 <.00001 

< 00001 

1035 

0432 

11.3298 

,1276 

.9831 

0004    .8426 00062 

.0053 

0493 

.5835 

<.00001 

.0025 

.0049 

.0014 

.4086     40862 

.1174     11741 

2376     2376 

11.3419 

.1910    .4714 

8930   2.5028 

.0650   2.3 57 2   3.30492 

<.00001 

.0014 

.0102 

<.00001 

.0094    .0271    .03651 

.0049 

«.00001 <.0OO01 
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Compound 

4». 

■19, 

50. 

51. 

52. 

53. 

54. 

55, 

56. 

57, 

58. 

59. 

60. 

61, 

62. 

63. 

6*. 

65. 

66. 

67 . 

1-lleptene 

2,2r 4-Trimethylpentane 

Ti-i chlor Del hy lere 

3-Heptene 

Heptane 

2,4, 4-Trimethyl-l-pentene 

Methylcyclohexane 

4-Methylcyc lohejcene 

2, 4, 4-Trlmethyl-2-pentene 

2,3,4-Trltnetnylpentane 

Toluene 
2,2,S-Trimethylhexane 

l-0ctene 

l-trans-2-DimetliylcyclohexBne 

2,4-Pentanedione 

n-Octane 

PerchLoroetnylene 

2-0ctone 

l-cis-2-Dlmethylcyclohenane 

Ethylcyclohexane 

68. Ethylbenzene 

69. p-Jiylene 

m-Xylene 

o-Xylene 

2-Hexanol 

n-Nonane 

Isopropylbenzene 

1,3, 5-Trimethyl benzene 

tert-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

sec-Butylbenzene 

p-Cymene 

n-Butylbenzene 

Vater 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

79. 

80. 

81. 

82. 

C0„ 

Total gas trapped at s.t.p.(cc) 

o°c 
Liquid 

■ng) 
Vapor 

-7S°C 
Liquid 

.0078 

(mg> 
Vapor 

-175°C 
Liquid Vapor 

(rag) 
Total 

0078 

<.00001 <. 00001 

<.00001 <: .00001 

  
<.ooooi 

<.00001 

.00 50 

«.00001 

<.00001 

<.00002 

<.00002 

.0050 

0002 <.00001 

.0318 

.00021 

<.ooooi <  ooooi 

<.00001 

03182 

<. ooooi 

  
  

.0081 .00006 

1.00001 

.00B1 

.0014 

.01626 

.00141 

.0298 .oois .00006 

<.00001 .0011 

,0028 .034 26 

.00111 

.0133 ,0008 .0141 

.0050 00 50 

.0036 .0036 

0.7565 

1.2 

<.00001 

1199,3 

.00721 

1045.4 

1 .6705 

1 .5 

94.7 

1044.9 

607.2 

2339.4 

1047.3270 

609.9 

Remarks; Unidentified Peaks. 

R. 561, 0 liquid, small integiatod peak 

576, 0 gasj  small int irgi a ted peak 

580, 0 liquid, trace peak 

47?, -78 liquid, large integrated peak 

504. -78 gas, small integrated peak 
508. -78 liquid, Uace peak 
540. -78 gas. small integrated peak 
576, -78 liquid, small integioted peak 
594, -78 gas, small integrated peak 
248, -175 gas. tiace peak 
507. -175 gas, trace peak 
576 -175 liquid, small integrated peak 
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TABLE VII-15 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample- Taken   3-28-S6 

Date Sample Received   3-30-66 

Sample  No.        66-2-3-28-2dA 

1. 

2. 

3 . 

■1 . 

5. 

6. 

7 . 

S . 

9. 

10. 

11. 

12. 

13. 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

21 . 

22. 

23. 

24. 

25, 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

3G . 

37 . 

3H . 

39. 

40. 

4 1 . 

42. 

13. 

44. 

45. 

46. 

47 . 

Compound 

Me I h sine 

tl li) icne 
Eihn no 

Propane 

Vinyl  Chloride 

Butane 

'iqet.i ldeliyde 

Methanol 

"Ficon"1   HF 

Etlianol 

n-Prntane 

/ICCI une 

1 soprene 

2-Pentene 

Diethyl   Ether 

Isopropanol 

2-Ketii) 1-2-butene 

1,1-Dichloroethylene 

Methylcne Chloride 

Methyl   Acetate 

2, 2-Dime lliylbutane 

'Treon"   17 

Cyclopcntene 

4-Methy 1-2-peiitene 

2,3-Dime thyIbutane 

Cyclopentane 

4-Methy1-1-pentene 

2-Methylpentane 

1,1-Dichloroethane 

3-Me Ihylpentane 

2-Methy1-1-pentene 

1-Hcxene 

2-£thy1-1-butene 

Methyl   Ethyl   Ketone 

n-llexane 

Cnlorof orm 

2-Hexene 

Me(hylcyclopentane 

2 r 4- Dime thy lpentane 

Tetrahydroluron 

Etnylene   Dlchloride 

Benzene 

Cyclohexfine 

Carbon   Tetrachloride 

2,3-Dimethylpentane 

Cyclohexene 

3-MethyIhexane 

Date  ol   Analysis        3-30-66 

Sanple  Set        12  

0°C   (mg) -76 C   Cmg) -175°C   Crag) (mg) 
Liquid Vapor       Liquid Vapor       Liquid Vapor Total 

.00048 .0005 .0007 .00168 

0027 

.0014 

0269 

0136 

< ooooi 

< ,00001 

0048 

0140 

.0144 

<. 00001 

<.00001 

.0036 

0121 

.4167 

.00056        .0256 .00074        .0348 

.0460 

.0290 

.0318 

.0432 

.0358 

0126 

.04602 

.0290 

03182 

.0111 

.0737 

4938 

.0879 

.0010 

.0044 

0010 

.0044 

.0277 

<.00001     <.00001 

0277 

<   00001 

0002 

0043 

<.00001 .00021 

<.00O01 

.0100       <.00001        .01431 
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-2- 

48. 

0°C 
Compound               Liquid 

1-Hepteno 

<mg) 
Vapor 

-78°C 
Liquid 

(rag) 
Vnpor 

-17 5°C 
Liquid 

(mg) 
Vapor 

(m(0 
Total 

49. 2. 2. 4-Trimelhylpentane .   
50, Trichlorocthylene 

3-Heptene 

.  
51. < 00001 .0055 .00551 

52. Heptane 

53. 2,4,4-Trimclhyl-l-pentene <.00001 

<.00001 

<.00001 

54, Nettiylcyclohexane   <. 00001 

55. 4-Methylcyclohexene 

.0003 56. 2, 4, 4-Triraetbyl-2-perjtene <.00001 .00031 

57. 2.3. 4-Trimethylpentane 

58. Toluene .0010 .00008 

< .00001 

0144 

< .00001 

.01548 

59. 2,2, 5-Trimethylhexttne <.00002 

60. 1-Octene <.ooooi <.00001 

61. l-trans-2-Dimethylcyclohexane 

62. 2.4-Pentanedione 

S3. n-Octane 

64. Perchloroethylene .007 2 .0060 .0132 

65. 2-Octene 

66. l-cis-2 Dimethylcyclohexane 

67 . Ethylcyclohexane 

6&. Ethylbenzene <.00001 <.OOOOI 

69 . p-Xylene 

70. m-Xvlene .0001 

.0001 

.00027 

.00024 

.0121 

.0062 

.0026 

<. 00001 

.0059 

.01247 

71. o-Xylene   .006 54 

72. 2-Hexanol 

7.1. n-Nonane .000 2 

.0022 

.0004 .0032 

74. Isopropylbenzene   .00221 

75. 1,3,5-Trimeth.ylbenzene .0003 

.0037 

.0022 

.0062 

76. tert-Butylbenzene 

77. Cyclohexanol <; 00001 

.0069 

<.00001 

.0036 

< 00001 

.0156 

.00373 

78. 

79. 

n-Deeane                       ,0054 

sec-Butylbenzene 

.0008 .034 5 

80, p-Cymene 

81. n-Butylbenzene 

82. Water                        693.0 

co2 
Total gas trapped at s.t.p.(cc) 

15.956 

7.5 

279 3 

1.965 

1.7 

109,1 

251.7 

146.7 

1081.4 

269.621 

155,9 

RomarkB: 
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TABLE VII-16 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample  Taken       3-29-66 

Date   Sample   Received        3-31-66 

Sample   No.       66-2-3-29-IBA 

1. 

2. 

3. 
■I. 

5. 

6. 

7 . 

6. 
9. 

10. 

11. 

12 

13. 

11. 

15. 

ie. 
17. 

IS. 

19. 

20 . 

21 . 

22, 

23. 

24. 

25. 

26 . 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

31. 

35, 

36 , 

37, 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47 . 

I (impound 

Methane 

K1 h\ l(?'ie 

£1 linne 

Pi up.inr 

V i in 1   Clil ur i uc 

Butane 
Acta idthyde 

Met ha no l 

"1-reun"   Mfc 

Etiianol 

n-Peii t nne 

Isoprene 

2-Pentene 

Die thy 1   Ether 

Isopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylrne 

Methylene Chloride 

Methyl   Acetate 

2h2-Di«ietnyl butane 

■Treon"   TT 

Cyclopentene 

4-Methyl-2-pent.ene 

2,3-Dinethy!butane 

Cyc lopen tarie 

4-Methyl-l-pentene 

2-Methylpentane 

1, 1-Dichloroethane 

3-xlethylpentane 

2-Methyl-l-pentene 

1-ilenene 

2-Ethyl-l-butene 

Methyl   Ethyl  Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methylcyclopentane 

2,4-Dimethylpentane 

Tetrahydrofuran 

Ethylene   Dichloride 

Benzene 

Cyclohexane 

Carbon  Tetrachlonde 

2,3-Dimethylpentane 

Cyclohexene 

3-Hethylhexane 

Date of Analysis   3-31-66 

Sample Set   15  

l> C (ni^O -78 C <raK>        -17S°C (rUfi)        (m^) 
liquid    \ -ipur   Ligu id    Vapor   Liquid    Vapor    Tola 1 

00046 .00051 .00007    00104 

0CJB7 

0373 

.0013 

.0060 

0 515 

<.00001 

00033 

.00057 

.0164 

.0569 

0139    ,00032    0717     00074   .0236 

<.00001 

00506    00009 

01335 

,00892 

0 500 

.0270 

5776 

,01337 

.00892 

,05033 

.00597 

.0601 

7233 

.11026 

<  ooooi <.ooooi 

00012  < 00001   .00012 

<.00001  «.00001 

<.00001  <■00001 
<.aaooi <.00002 

00049 .01005 .01569 
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Compound 

■IB. l-l[fplciic 

49. 2 , 2, d-Trimellivlpentane 
50. Trichloraothylene 

51. 3-fleptcne 

52. Heptane 
53. 2,4,4-Trinethyl-l-pentene 

54. Metliylirycloh.CJ.3iie 

55. 4-Kethylcyclo.iexene 
56. 2,4,4-Triinethyl-2-pentene 
57. 2,3,4-Trimethylpentane 

58. Toluene 
59. 2,2.S-Trimethylhexane 

60. 1-Octene 
61. l-trans-2-Dinsethyleyclohexane 

62. 2,4-Pcntanedione 

63. n-Octane 

64. Perchlcroethylene 

65. 2-0ctene 

66. l-cis-2-Dimethylcyclohexatie 

67. Ethylcyclohexane 
68. Ethylbenzene 

69. p->ylene 

70. m-Xylene 

71. o-Xylene 
72. 2-HexanoL 

73. n-Nonane 
74. Isopropylbenzene 

75. 1, 3, 5-Trimethylbenzene 

76. tcrt-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbcnzenc 

B2. Water 

co2 
Total gas trapped ot s.t.p.(cc) 

Remarks:  Unidentified Peaks 

0°C Cmg)         -78°C 
Liquid    Vapor   Liquid 

(rag) 
Vapor 

-17 5°C 
Liquid Vapor 

(ntf) 
Total 

<   00001 <.ooooi <   00002 

00152 

<.ooooi 

< 00001 

00152 

< .ooooi 

<,00001 <.O0OO2 

.00016 

.007 2 

,00016 

.007 2 

<.00001 <. 00001 

0235    .00454   .0192 00224 <.00001 <.00001 049 IS 

<   00001 < . 00001 

.00015 

.00016 

.0150 

.00054 

.01535 

00070 

< .00001 .000 27 

.00008 

0 00 54 

<.00001 

.00123 

00082 

< .ooooi 

.00083 

<.00001 

00085 

.00109 

.00009 

00180 <.00001 

.00083 

00319 

0196    .00242  <.00001 

.0103 

0228 

.01238 

<.00001 < OOOOI 

<.00001 

16.087 

8 6 

< 00001 

770,7            1100.8 

3.378 

)          1.1 

68 9 

82 478 

46.0 

1949 4 

101 943 

55.7 

591, 

371, 

543. 

345. 

liquid, 0 C, 
5<V 

small integrated peaks 

Eras, 78 C. small integrated peak, 573. gas. -78 C, small nomntegra ted peak 

gas. 543. liquid. -78°C, small integrated peaks, probably the same 

gas, 480, gas, 372. gas, -175°C small integrated peaks 

-17S"C large integrated peak 250. gas, 

544, gas, 542, liquid, -175^C, rionmtegrated peaks, probably the same 

566, liquid, 572, gas, -175 C, large and small integrated peaks respectively, 
probably the same. 
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TABLE VII-17 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken  3-30-66 

Date Sample Received  4-1-66  Date of Analysis   4-1-66 

Sample No.  66-2-3-30-1AA  Sample Set ^1  

0°C (n.«;)         -7S°C Ug) -175°C (me)       (mg) 
Compound              Liquid    Vapor Liquid    Vapor Liquid Vapor    Total 

1. Methane                           .00079     00017   .0092    .01016 

2. Ethylcne               

3. Ethane 

4. Propane ______ < .00001      .00066   .3171 .31777 

5. Vinyl Chloride            . 101» , 1019 

6. Butane   < .00001        .0892 ,08921 

7. Acctaldehyde           

8. Methanol .0039       .0116       .01080   .0164    .0427 
9. "Freon" MF 

10. Ethanol .0185      .0267        0932    ,1434 

11. n-Pcnlane 

12. Acetone 0360                .0477              1.0707       2.1300       3,2844 
13. 1soprene 

14. 2-Pcntene 
15. Dicthyl   Ether 

16. Isopropanol 0164 ,00028 0749 .00026             .0 524 , 1 .424 
17. 2-Methyl-2-buteiie                ______                
18. 1,i-Dichloroethylene 
19. Meth>lene Chloride 

20. Methyl  Acetate 

21. 2,2-Dimethylbutane 
22. "Frcon" TF 

23. Cyclopetitene          < .00001 < .00001 
24. 4-Methyl-2-pentene 

25. 2,3-Dinethylbutane 
26. Cyclopentnne 

27. 4-Methyl-l-pentene 

28. 2-Methylpent-ne 

29. 1,l-E-chloroethane                        .0101                .0101 
30. 3-Methylpentane           _____            .0034                .0034 
31. 2-Methyl-l-pentene 
32. 1-Hexene 
33. 2-Ethyl-]-butene 

34. Methyl Ethyl Ketone 

35. n-Kexane 

36. Chloroform 

37. 2-Hexene 

38. Hethylcyclopentatie 
39. 2,1-Dimethylpentane          .00017     ,00017 

40. Tetrahydrof uran           

41. Ethylene Dichloride            .0327 .0327 

42. Benzene      0284     ______  .2138     2422 
43. Cyelohexane            

44. Carbon To trachlorlde 0081          .0419    ,7320     7620 

45. 2,3-Dimethylpentane       ______   

46. Cyclohexene        

47. 3-Methylhexane   

70 



AEDC-TR-67-19 

Compound 

48. 1-Heptene 

■19. 2,2,4-Triiricthylpentane 

50. Tj-xcnlorDethylcne 
51. 3-Hepteiic 

52. Heptane 

53. 2,4,4-Trinethyl-l-pentene 

54. .Metuylcyclohcxane 

55. 4-Ketnylcyclonejiene 

56. 2 , A, 4-Trimethyl-2-pentene 

57. 2,3,4-Trimethylpentane 

58. Toluene 

59. 2,2,S-Trimcthylhexane 

60. l-Octonc 

61. l-trans-2-DimethyIcyclohexane 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perchloroethylene 
65. 2-Oclene 

66. l-cis-2-DiTnethylcyclohexane- 

67. Ethylcyelohexane 

68. Ethylbenzene 

69. p-Xylene 

7Q, m-Xylene 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1, 3 , 5-Triraethyloenzene 

7G. tert-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

79. sec-Butylbenxene 
80. p-Cymnne 

81. n-Butylbenzeno 
82. Water 

co2 
Total gas trapped at s.t.p.(cc) 

0°C (mg) 
Liquid 

-78°C (mE)       -17 5°C (rag)       (TUB) 

Vapor   Liquid    Vapor   Liquid    Vapor    Total 

.000 3 6 

.0001 1 

00013 00013 

< 00001  < 00001 

.00012 <  00001   .00012 

00004   .0274     02744 

00007  < 00001   .00007 

< .ooooi <.ooooi < 00002 

.00013    0'i2S    .01309 

00009   .0048    .00503 

.ooooi < ooooi <.ooooi 

.00041     <.00001 

942.5 
0.6953 

0129 

1201.6 

,00037     <   00001 
00011 

.00037 

0013 .0142 

.00013            .00013 

<. 00001 <   00001 

1.971 
2249.3 

801   6       B04.2663 
1.3 1.4 560.1        562.8 

Renarks:  Unidentified Peaks 
R. 5Q5, -175 liquid, small integrated peak 
Rt 569, -175 liquid, small integrated peak 
R. 597, -175 liquid, trace peak 
H  636. -175 liquid, small integrated peak 

71 



AEDC-TR-67-19 

TABLE VII-18 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date   Sample  Taken      3-31-66 

Date  Sample  Received      4-2-66 

Sample   No.      66-2-3-31-2BA 

1 . 

2. 

3. 

A . 

5. 

6 . 

7. 

8. 

a. 

10. 

ii. 

12. 

13. 

H . 

15. 

16 , 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26 . 

27 . 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37 . 

38. 

39. 

40. 

41 . 

42. 

43. 

44. 

45. 

46. 

47. 

Compound 

Methane 

t.t hyl pne 

Ethane 

Propane 

Vinyl  Chloride 

ULI 1.1 n u 

Acctii I aeJiydc 

Metha no] 

"Frcon"   MF 

Et hanol 

n-Pentar.e 

Acetone 

Isoprene 

2-Pentene 

Diethyl   Ether 

Isopropanol 

2-Methy1-2-butene 

1,1-Dic hloroethylene 

Methylene Chloride 

Methyl   Acetate 

2, 2-Diir,ethylbutane 

"Fi eon"   TF 

Cyclopentene 

4-Methyl-2-pentene 

2,3-Dimethyl butane 

Cyclopentane 

4-Methyl-l-pentene 

2-Methylpentane 

1,L-Diehloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl   Ethyl   Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Mcthylcyclopentane 

2,4-Dime thylpentane 

Tetrahydrofuran 

Ethyletie  Bichloride 

Benzene 

Cyclohexane 

Carbon  Tetrachlorlde 

2,3-Dimethylpentane 

Cyclohexene 

3-Methylhexa.ne 

Date  of   Analysis      4-2-66 

Sample   Set       20  

0   C    (KB) -76UC   (BIB) -17SUC   (nB) 

.0113 

07 57 

.0798 

<   00001 

< .00001 

0 529 

0455 

<   00001 

.00020 

1426 

.0083 

.0365 

.0693 

.1726 

.00 53 

<.00001 

< ,00001 

0506 

.0040 

(my;) 
Liquid Vapor        Liquid Vapor       Liquid Vapor Total 

00039 .00076 .0042 .00535 

.1426 

,0946 ,0946 

.0695 

.0323 

.3377 

.7620        1.8606        2.7479 

.0163 .00044 0773       <   00001        .0344        1.9834        2.11244 

<.00001 

.0040 

.0049   < .00001   ,0049 

.0061 

.013a  <.ooooi 

.0185   <.00001 

.1780 

.0244 

.0238 

.1968 

.0244 
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-2- 

48. 

o"c . 
Compound                                    Liquid 

1-Keptene 

:mK) 
Vapor 

-78°C 
Liquid 

(mi;) 
Vapor 

-17 5°C 
Liquid Vapor 

< 
< 

< 

< 

< 

< 

(mc) 
Total 

19. 2,2, 4- TV imethylpcntane   
50. Tr ichloroethyleiie .1660 .1660 

51. 3-Heptene 

Heptane 

<.00001 

<.ooooi 
.ooooi 

52. <. 00001 < .ooooi .00003 

53. 2,4,4-Trimethyl-1-pentene 

54. Methylcyclohexane <.ooooi .00001 

55. 4-Methyleyclohexene 

56. 2, 4, 4-Trimethyl-2-pentene .00018 <.00001 .00018 
57. 2,3,4-Trlmethylpentane 

58. Toluene .0020 < .ooooi .00009 ,0443 .0464 

59. 2,2,5-Trimethylhexane   
60. 1-Octene < .00001 .00001 
61. 1-trans-2-Dlmethylcyclohexane .00040 .D0012 ,00052 
62. 2,4-Pentanedlone 

63. n-Octane 

64. Perchloraethylene     <.00001 .00001 
65. 2-0ctene 

66, l-cis-2-Dimethyleyelohexane 

67. Et hylcyclohexane 

68. Ethylbenzene <,00001 .00001 

69. p-Xylene 

70. m-Xylene < .ooooi 
.0015 

.0004 

.0010 

.0062 

.00088 

.0040 

.0128 

.0106 

71. o-Xylene .01618 

72. 2-Hexanol 

73. n-Nonane .00024 .00024 

74. Isopropylbenzene                                         0180 

1,3, 5-Triniethy lbenzene 

.ooos .0014 .0203 

75. 

76. tert-Butylbenzene .0033 .0033 

77 . Cyclohexanol 

78. n-Decane   
79. sec-Butylbenzene   
80. p-Cymene .0233 

.0048 

399   96 

113.3 

.0052 

.0012 

87 .2 

.028 5 

81. n-ButyIbenzene <. 00001 

1266.6 

.0060 

82. Water                                                              1490.4 

co2 

Total  gas  trapped  at  s.t.p.(cc) 

irks:      Unidentified  Peaks 
Hf   493,   -78  gas,   trace  peak 

10   0D1 

0. 5 

731.97 

562.1 

2844   2 

941.931 

680.9 

Sem: 

505, -78 liquid, and R  509, -78 gas are probably same. 

542, -78 liquid, large integrated peak 

494, -175 liquid, small integrated peak 
505, -175 gas. small integrated peak 

559, -175 liquid, trace peak 

577, -175 liquid, trace peak 

606. -175 gas, small integrated peak 
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TABLE VII-19 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample  Titneti        -1-1-66 

Date   Sample   Received 4-3-66 

Sample No.   G6-2-4-1-2AA 

Compound 

1. Met hanc- 

2. fct liv leno 

3. £ihang 

4 . Pi op^nt' 

5. Vinyl  Chlort de 

6. Rut arc 

7 . ncetnl cehy du 

8. Me 1 tianol 

9. "Frcon"   HF 

10. Et ha no I 

11. n-PoiuaiiC 

12. Ace t one 

13. Istipreiie 

H . 2-Pentene 

15. Diclhyl   El her 

IS. Isopropanol 

17 . 2-Motliyl-2-huteiie 

18. 3 , i-Dichloroetriylene 

19 . Mcthylene  Chloride 

20, Methyl   Acetate 

Zl. 2, 2-Dimethy lbu tanc 

22 . "Fieon"  TF 

23. Cyc lopentenc 

24 . 4-Me thy 1-2-pentene 

25. 2,3-Di mothylbutane 

26. Cyciopentanc 

27. 4-Melhyl-1-pentene 

28. 2- Mot [iv lpen t a lie 

29. 1 , 1 -ill chl or oe Hi a lie 

30. 3-Methylpentane 

31 . 2-Me t h y1-1-pe n t e ne 

32. 1-Hexene 

33. 2-Eth> 1-1-butene 

3-1. Methyl   Ethyl  Isetonc 

35, n-Hexane 

36 . Chloroform 

37. 2-Hexene 

30. Methylcyclopen tare 

39. 2,4-Dimethylpentanc 

40. Tetrahydrofuran 

41. Ethylene  Dichlorlde 

42. Benzene 

43. Cyclohexane 

44 . Carbon   Tetrachloride 

45. 2,3-Dimethylpentane 

46. Cyclonexene 

47 . 3-Methylhexane 

DaLe of Analysis  4-3-66 

Sample Set   31  

0 C CMIKCJ -7B C (HIR)       -17S°C (mg)       (mK) 
Liquid    Vnpc-r   Liqu to.   Vapor   Liquid    Vapor    Total 

.00019 .00022 .00023   .0006-4 

0059 

1556 

< 00001 

0J82     0122 

0004 

0035 

0BB2 

2264 

2264 

< 00001 

0069 

036B 

50 53 

.06 52 

,0320 

0335 

oioa 

0854 

O0O44    0229 

< 00001 

0013 

.0652 

03 20 

0335 

0173 

2914 

1224    .38354 

<,00001 

.0089 

<.000D1 <.00001  <.00002 

0013 

00 59 

<- .00001  < 00001  < .00003 

.0059 
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Compound 

48. 1-Heptene 

49. 2,2,4-Trlmethylpentane 

50. Tricliloi-oelhyleno 

51. 3-fieptone 

52. Heptane 

53. 2,4,4-Triraethyl-l-pentene 

54. Methylcyelohexane 

55. 4-Methylcyclohexene 

56. 2,    ,4-Triraethyl-2-pentene 

57. 2,3,4-Trimelhylpentane 

58. Toluene 

59. 2,2,5-Trimethylhexane 

60. 1-Octene 

61. l-trans-2-Dimetliylcyclohexane 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perchloroethylene 

65. 2-Octene 

66. l-cis-2-Dinethylcyclohexane 

67. Ethylcyclohexane 

68. Ethylbenzene 

69. p-Xylcuc 

70. m-Xylene 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1,3,5-Trj.raethyltienzene 

76. tert-Butylbenzone 

77. Cyclohexnnol 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbenzene 

82. Water 

co2 

Total gas trapped at B.t.p,(cc) 

Remarks; 

0 C Ug) 
Liquid   Vapor 

-78°C (me)       -175°C (ng)       <mE> 
Liquid   Vapor  Liquid   Vapor   Total 

<.00001 

.0114 00037 

<:. 00001 

< .00001 

.00030 

826.1 

.0921 

1010.8 

7 ,706 

0 5 

.0103 

3,007 

00011 

< ,00001 

< 00001  <.00001 

oooii  .oooii 

.oooii 

< . 00001  < ,00001  ■: ,00002 

0028    .0028 

< ,00001 

<. 00001 

<,00001 

«.00001 

.0006B    00068 

■00031   .00053   ,0012    ,00204 

00046 000B4   00130 

. 0015   <.00001 

.0042 

.0071 

.0200 

< .00001 

115.1 

,04277 

■ 0042 

.0682 

29.0 

.0611 

■1031    .1231 

    ,1024 

  <.00001 

1952.0 

74   41 85.123 

78   26 48.76 
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TABLE VII-20 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample  Taken    -1-2-66 

Date  Sample Keceived      4-4-66 

Sample   Ko,       66-2-4-2-1BA 

1 . 

2. 

3. 

4 . 

5. 

6 . 

7 - 

6. 

9. 

10. 

11. 

12. 

13. 

14 . 

15. 

16. 

17 . 

ia. 
19. 

20. 

21. 

22. 

23. 

24 , 

25. 

26. 

27 . 

28. 

29. 

30. 

31. 

32. 

33. 

34 . 

35. 

36. 

37. 

38. 

39. 

40 , 

41 . 

42. 

43. 

44. 

45. 

46. 

47. 

Compound 

Me tha re 

Etnylene 

tttiane 

Propane 

Vinyl Chloride 

Bu tnne 

Acetaldehyde 

Methanol 

"Freon"   HF 

Ethanol 

n-Pentane 

Acetone 

Isoprene 

2-Pcntene 

Diethyl   Ether 

Isopropanol 

2-Methyl-2-butene 

1,1-Dichloroetnylene 

Methylene  Chloride 

Methyl   Acetate 

2.2-DiKethylbutane 

"Freon"   V? 

Cyclopentene 

4-Hethyl-2-pentene 

2,3-DimeThylbutane 

Cyclopentane 

4-Methyl-l-pentene 

2-Methylpentane 

1,1-Dichloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-ilexene 

2-Ethyl-l-butcine 

Methyl   Ethyl   Ketcme 

n-rlexane 

Chloroform 

2-He?: en e 

Methylcyclopentane 

2,4-Dimethylpentane 

Tetrabydroluran 

Ethylene   Dichloride 

Benzene 

Cyc lohesane 

Carbon  Tetrachloriae 

2r 3-DUT.etnylpentane 

Cyc lohexene 

3-Methylhexane 

Date  of   Analysis       4-4-66 

Sample Set      22  

0  C   (mkO -78  C   (mg) -17 5 C   (me) (mg) 
Liquid Vapor       Liquin Vapor       Liquid Vapor Total 

  0033        0049        .00052 .00872 

.0084 

0096 

.0464 

<   00O01 

<   00001 

0113 

.0383 

1294 

00081 .06160 .06241 

01329        .01329 

.01043 01143 

0033 

0061 

3916 

.0194 

.18B1 

0136 .0002 .0544 .00014        .0135 

< .00001 

0 528 

<.00001 

<   00001 

,00044 

0115 

.0024 

.0230 

.0737 

.7555 

.08184 

07471 .07471 

.00044 

0644 

.0024 

<.00001 

         .00399 00399 

.00530   <.00001       .00530 

              < .00001 

  00002 .00002 
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48 . 

Compound 

l-Heplene 

2,2. 4   Tr 1 roe t hy L pen lane 
Trichloroelhylcne 
3-llopieno 

Heptane 
2 , 4, 4-Ti nictr.y l-1-pentene 
Met hy ley*, lolicxane 

4-Methylcyclohexene 

2, 4, 4-Trimethyl-2-pentene 
2,3,4-Ti'Lmethylpentane 

Toluene 
2.2, 5-Trimethylhexane 

1-Octenc 
l-trans-2-Dimethylcyclohexane 

2,4-Pentanedlone 
n-Octane 
Perchloroethylene 

2-Octene 
l-cis-2-Dimethylcyclohexane 
Etliylcyclohexane 
Ethy1benzene 
p-Xyiene 

m-Xylene 

o-Xylone 
2-Hexanol 

n-Konane 

Isopropylbenzene 
1.3, 5-TYimethylbenzene 

tert-Butylbenzene 

Cyclchexanol 

n-Decane 
sec-Butylbenzene 

p-Cytnene 
n-Butylbenzene 
Water 
coz 

Total  gas  trapped  at  s.t.p.(cc 

0"C   (: 
Liquid Vopor 

-78"C 
Liquid 

(mg) 
Vapor 

-17S°C 
Liquiü 

(mg) 
Vapor 

(me) 
Total 

49. 

50. 

51.   <   00001 
<.00001 

<■00001 

52.   <   00001 <.00002 

53. 

51. 

55. 

56. <   00001   <. 00001 
57. <. 00001 

<.00001 
< .00001 

.0078 
<.00002 

58. .00085 .00865 
59.   
60. 

<   00001 61, <.00001 < .00002 
62, 

63,   
64, .00158 00158 
65.   
66. 
67. 

68.     
69. 

70. 0015 

D02d 

.0019 

.00792 

00012 .0015 .00502 

71. 0020 .01272 
72. 

73. 

< ,00001 
<.OOQ01 00092 00092 

74. 00109 <.00001 00109 

75. <   00001 

00 53 
<.00001 

.00016 

.00334 

.00680 

00016 
76. .00307 

<   00001 
.00644 

< .00001 
.01815 

77 . ,02032 .00202 02914 

78. 

79. .0175 .00488 01136 
<   00001 

03379 

80. <. 00001 
81 , 

87.5 82. 1234.5 

) 

5.669 

1.1 

1147 .8 
205.6 
120   0 

253.7 
133.1 

2469.8 
464   969 
254   2 

504 

539 

543 

250 

491 

-78 gas, srea 11 integrated peak 

-78 gas, small integrated peak 

-78 liquid, snail integrated peak 

-175 gas. trace peak 

173 gas, snail integrated peaks, probaoly same 

175 gas, small integrated peaks, probably same 

595, -175 liquid, large integrated peak 

-175 liquid and P-t 493. 

542, -175 liquid and R  543. 
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TABLE VII-21 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample   Taken      4-3-G6 

Date  Sample  Received      4-5-66 

Sample  Uo.      66-2-4-3-1AA 

1. 

2. 

3. 
4. 

5. 

6, 

7 , 

B , 

9. 

10, 

11. 

12. 

13. 

14. 

15. 

16 . 

17 . 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47 . 

Compound 

Methane 

Eth>lene 

£t hane 

Propane 

Vinyl  Chloride 

But nnc 

Ace ta 1 dehy <ie 

Methanol 

"Freon*    MF 

Ethanol 

n-Pentane 

Acetone 

I sopretle 

2-Pentene 

Diethyl   Ether 

Isopropanol 

2-Metnyl-2-butene 

1,1-Dichloroethylene 

Methylene Chloride 

Methyl   Acetate 

2P2-Dimethyl butane 

"Freon'"   TF 

Cyclopentenc 

4-Methyl-2-pentene 

2,3-Dimethyl butane 

Cyclopent ane 

4-Methyl-l-pentene 

2-Methylpentane 

1,1-Dichloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 

2-Ethy1-1-butene 

Methyl   Ethyl  Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methyleyclopentane 

2,4-Dimethylpentane 

Tetrahydrofuran 

Ethylenc  Dicbloride 

Benzene 

Cyclohexane 

Carbon   Te trachlon de 

2,3-Dlmethylpentane 

Cyclobexene 

3-Methylhexane 

Date  of   Analysts      4- 5- 

Sample  Sot        28  

66 

0"C <mg) -7&°C (mß)       -175°C 
Liquid    Vapor   Liquid    Vapor   Liquid 

00051 .00079 00079 

.0132 

.037 5 

00061 

0182 

002B 

.0133 

0182 

0109 

<.00001 

<.00001 

.00041 

.0104 

0852    .4144 

<.00001 

.0120 

.0435 

.0240 

.0207 

.0548 

.2490 

1960 

.0051   <.00001 

< 00001 

0025 

Tot a 1 

.00209 

.0435 

0240 

,02131 

.01641 

1160 

8369 

.2371 

<.00001 

,0051 

<. 00001  <. 00002 

.0027 

.0025 

.00056 < .0D001  < 00001 

0025 

.0027 

0025 

.000 56 
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-2- 

■18 , 
49. 

SO. 

51. 
52. 
53. 

54. 

55. 
56, 

57 . 
58. 

59. 

60. 

61. 
62. 

63. 
64. 
55. 

88. 
67. 

68. 

69. 
70. 

71. 
72. 

73. 
74. 

75. 
76. 
77 . 

76. 
79. 
80. 
Bl. 

62. 

Remarks: 

o°c 
Compound                                    Liquid 

1-Heptene 

(me) 
Vapor 

-78°C 
Liquid Vapor 

-17 5°C 
Liquid Vapor 

<   00001 

(nig) 
Total 

<.00001 

2,2, 4-Trinetljylpentane 

Trichlorocthylene 

3-Heptcne <.00001 
<.00001 

< ooooi 

Heptane c.00001 

2, 4,4-Trinetbyl-l-pentene <.00001 <. 00001 

Methylcycloh.e>::ine C.000D1 <.00001 

4-Methylcyclohexene <.00001 <.ooooi 

2, 4, 4-Trjiinethyl-2-pentene 
2, 3, 4-Triir.ethylpentane 
Toluene   < ooooi .0792 .0792 

2,2, 5-Trimethylhexttne 

l-0ctenc   
l-trans-2-Dimethylcyclohexane   
2,4-Pentonedione 

n-Octane   
Perchloroethyl&ne 
2-0ctene 

l-cis-2-Dimethylcyclohexane 

Ethy lcyclohcxaiie .0056 00 56 

Ethylbenzenc                                           <   OOOOI '.00001 < .ooooi <.00003 

p-Xylene 
m-Xylene .00032 

<.OOOOI 

< ooooi 

< ooooi 
0060 

.0022 

.00032 

o-Xvlene <.00001 0022 

2-Hexanol 

n-Nonane   
IsopropyIbenzene                                 <■00001 0002 

.0025 
< ,00001 

.000 55 

.00077 

< ooooi 

< 00001 
00075 

1, 3, 5-Trimcthylbenzeiie .00327 

tert-Butyl benzene < .00001 ■; .00002 

Cyclohexcnol <.00001 < .00001 

n-Decane 

sec-Butylbenzene   .00 58 .0058 

p-Cymene     
n-ButvlbenzciJC 
Water                                                             1313.1 

C02 
Total gas  trapped  at  s.t.p.(cc) 

315.7 
180.6 

318.7 
127   8 

121.0 

124.4 
1014.5 

576   4 

2056.2 

1458.0 
878   0 

Unidentified Peaks- 

0 Ras, trace peak 

-76 KKS, larpe integrated peak 

-175 gas, trace peak 

-175 liquid, trace peak 

-175 liquid, large Integrated peak 

R
t 372, 
R
t 374, 

«t 501, 

R( 506, 

R  568. 
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TABLE VII-22 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   4-4-66 

Date Sample Received   4-6-66 

Sample No.   66-2-4-4-2BA 

1 . 

2, 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17 , 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27, 

28. 

29. 

30, 

31. 

32. 

33. 

34. 

35. 

36. 

37 . 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47 . 

Compound 

Methane 

Ethylene 

Ethane 

Propane 

Vinyl Chloride 

Butane 

Aceta Idehyde 

Methanol 

"Freon"  MF 

Ethanol 

n-Pentane 

Acetone 

Isoprene 

2-Pentene 

Diethyl   Ether 

Isopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 

Methylene Chloride 

Methyl   Acetate 

2,2-Dimethyl butane 

"Freon"   TF 

Cyclopentene 

4-Me thy1-2-pentene 

2,3-Dtmethylbutane 

Cyclopentane 

4-Methyl-l-pentene 

2-Me-thylpentane 

1,1-Dichloroethane 

3-Nethylpentane 

2-Methyl-l-pentene 

1-Hexsne 

2-Ethyl-l-butene 

Methyl   Ethyl  Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methylcyclopentane 

2P 4-Dlnethylpentane 

Tetrahydrofuran. 

Ethylene  Bichloride 

Benzene 

Cyclohexane 

Carbon  Tetrachloride 

2,3-Dimettaylpentsne 

Cyclohexene 

3-Methylhexane 

Date  of   Analysis       4-6-66 

Sample  Set       10  

0"C   (rag) -78UC   (mg) -175UC   Ug) (mg) 
Liquid Vapor       Liquid Vapor       Liquid Vapor Total 

.0036 

0316 

0257 

0036 

00048 

<   0O001 

c   00001 

.00 51 

0342 

0OO25 

<.00001 

0013 

.00042 00115 

.0364 

007 5 

.010B 

.1776 

0060 

.0652 .0652 

< ooooi    <.ooooi 

<.00001        .00132 

. 1470 

.0028 

01&2 

0766 

40 50 

0488 

< ooooi 

00035 

<   00001 

00035 

<.00001 

.0930 

< .00001 

.0930 

<   00001 0002 0003 00051 

80 



AEDC-TR-67-19 

46. 

0°C   (mg) 
Compound                                    Liquid         Vapor 

1-Heptene 

-78°C 
Liquid 

.0014 

(rag) 
Vapor 

-17 5°C 
Liquid 

(mg) 
Vapor 

(mg) 
Total 

.0014 

43. 2,2,4-Trimethylpentane 

50. Trichloroethylenc 

51 , 3-Heptene- 

52. Heptane 

S3. 2,4,4-Trimethyl-l-pentene .4782 4782 

54. Methylcyclohexane 

55, 4-Methylcyclohexene 00009 ,00009 

56. 2, 4, 4-T>riniethyl-2-pentene <.00001 <.00001 

57. 2, 3,4-rrimeth.ylpentane 

58. Toluene .0344 0344 

59, 2r 2, 5-Triitietliylhexane 

60. 1-Octene 

61. 1-trans-2-Dimethylcyclohexene 

62. 2.4-Pentanedione 

63. n-0ctane 

64. Perchloroethylene 

65. 2-0ctene   
66. l-cis-2-Dimethylcyclohexane 

67. Ethylcyclohexane   
68. Ethylbenzene 

69. p-Xylene 

70. m-Xylene <: ,00001 .00109 

.00078 

00109 

71. o-Xylene < .00001 00076 

72, 2-Kexanol 

73. n-Nonane 

74. Isopropylbenzene < . 00001 < .00001 <: .00002 

75. 1.3,5-Trimethylbenzene 

76. tert-Butylbenzene 

77. Cyclohexanol 

78. n-Decane 

79. sec-Butyl benzene 

80. p-Cymene 

81. n-Butylbenzene 

82. Vater                                                             899  7 

C0„                                                                                    36.694 

Total  Ras   trapped  at s.t.p.(cc)                     19.5 

irks:     Unidentified  Peaks- 

1310.2 

2  0886 

4.7 

84   3 

442.24 

279.2 

2294   2 

481   0226 

Renn 

303  4 

163. -175 liquid, small integrated peak 

541. -175 liquid, small integrated peak 

596, -175 liquid, small integrated peak 
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TABLE VII-23 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date  Sample  Taken       -1-5-66 

Date Sample  Received       4-7-66 

Sample No.       66   2-4-5-2AA 

1. 
2. 

3. 
4 . 

5. 
6. 

7 . 

8. 

9. 

10. 
11 . 
12. 

13. 
14, 

15. 
16. 

17. 
18. 

19. 
20. 

21. 
22. 

23. 
24. 

25. 
26. 
27 . 

28. 
29. 

30. 
31. 
32. 

33. 

34. 

35. 
36, 
37. 

38. 
39. 
40. 
41 . 

42. 
43. 

44. 

45. 
46, 
47. 

Compound 

Methane 
Etliylene 

Ethane 
Propane 

Vinyl  Chloride 
Butane 

Acetaldehyde 

Methanol 
"Freon"   MF 

Ethanol 

n-Pentane 
Acetone 

I soprene 
2-Pentene 
Diethyl   Ether 
Isopropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 
Methylene Chloride 
Hethyl   Acetate 

2,2-Dimethyl butane 
"Frecn"  TF 

Cyclopentene 

4-Methyl-2-pentene 

2,3-Dimethyl butane 
Cyclopentane 

4-Methyl-l-pentene 
2-Hethylpentane 

1,1-Dichloroethane 
3-Kethy]pentane 

2-Me thy 1-1-pentene 
1-Hejiene 

2-Ethyl-l-butene 
Hethyl   Ethyl  Ketone 

n-Hexane 
Chloroform 
2-llexene 

Me zftylcyclopentane 
2,4-Dlmethylpentane 

Tetrahydrofuran 
Ethylene   Dlchlorlde 
Benzene 

Cyclohexane 

Carbon  Tetrachloride 
2,3-Dimethylpentane 
Cyclohexene 
3-Methylhexane 

Date of Analysis  4-7-66 

Sample Set  35  

0°C (rag) -78 C (mB)       -175 C (mg)       (rag) 
Liquid    Vapor   Liquid   Vapor   Liquid    Vapor    Total 

00022 .00021 00003    00046 

0024 

0061 

0252 

< 00001 

00005 

<.00001 

.0197 

0697 

0522 

0365 

< 00001 

00003 

0063 

.0135 

00315   .00317 

< 00001  <.00001 

< 00001    00008 

. 02&4 

.0893 

< 00001 

.1416    .0308     2498 

.0061 .00114   .04374 

<.00001 

<.00001 

.0044 

.00033 

< 00001 

< 00001 

.0044 

.00033 

.2978    .2978 
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-2- 

48. 

0°C 
Compound              Liquid 

1-Heptene 

(mg) 
Vapor 

-78°C 
Liquid 

(mg) 
Vapor 

-17 5°C 
Liquid 

bag) 
Vapor 

(mg) 
Total 

19, 2,2,4-Trlmethylpentane 

50. Triehloroethylene 

51. 3-Heptene   
52. Heptane 

2,4,4-Trlmethy1-1-pentene 53. 

54. Methylcyclohexpne 
  

<.00001 <.00001 

55. 4-Methylcyclohexene .00367 00367 

56. 2,4,4-Trlmethyl-2-pentene 

57. 2,3,4-Trimethylpentane 00026 

<.00001 

.00026 

58. Toluene < .00001 

59. 2,2,5-Trimethylhejiaiie 

60. l-0ctene 

61. l-trans-2-Dimethylcyclohexane 

62. 2,4-Pentanedione 

63. n-Qctane 

64. Perchloroethylene 

65. 2-0ctene .0432 0432 

66. l-cls-2-Dlmethylcyclohexane 

67. Ethylcyclohexane 

Ethyl benzene 68. < . 00001 < 00001 < .00002 

69. p-Xylene 

70. m-Xylene <■ 00001 .00014 

<.00001 

00014 

71. o-Xylene < 00001 

72, 2-Bexanol 

73. n-Konane 

74 . Is opropy1be nz ene .00964 ,00188 .01152 

75. 1,3,5-Trlmethylbenzene 

76. tert-Butylbenzene 

77 . Cyclohexanpl 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbenzene 

82.  Vater                      543.0 

co2 
Total gas trapped at s.t.p.(cc) 

Remarks: 

2 333 

1.0 

137B 7 

6.352 

5 7 

87.5 

172 94 

104 5 

2009.2 

18] ,625 

111 2 
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TABLE VII-24 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken  4-6-66 

Date Sample Received   4-B-66 

Sample No.   66-2-4-6-1BA 

Compound 

1. He thane 

2. Ethylone 
3. Ethane 

4 , Propane 

5, Vinyl  Chloride 
6 . Butane 
7 . Acetalcehyde 
8 . Methanol 

9. Treon"  MF 

10. Ethanol 

11. n-Pentane 
12. Acetone 
13. 1soprene 

14 , 2-Pentene 

15, Diethyl   Ether 
16. Isopropano1 

17 . 2-Methyl-2-butene 
LB. 1,1-Dichloroethylene 

19. Methylene  Chloride 

20. Methyl   Acetate 
21 . 2, 2-Dimetlrylbutane 
22. "Freon"   TF 
23. Cyclopentene 
24. 4-Melhyl-2-pcntene 
25. 2,3-Dine thy 1 butane 
26. Cyclopentane 
27. 4-Methy1-1-pentene 
28. 2-Methy lpentane 
29. 1,1-Dichloroethane 
30. 3-Me thy lpentane 
31. 2-Methy1-1-pentene 
35. 1-Hexene 

33. 2-Ethyl-l-butene 
34. Methyl   Ethyl  Ketone 

35. n-Hexane 
36. Chloroform 
37. 2-Hexene 
38. Hethylcyclopentane 
39. 2,4-Dlmethylpentane 
40. Tetrahydrofuran 
41. Ethylene  Dlchloride 
42. Benzene 

43. Cyelohexane 
44 , Carbon   Tetrachloride 

45. 2,3-Dimethylpentane 
46. Cyclohexene 
47 . 3-Methylhexane 

  Date of Analysis   4-B-66  

  Sample Set   18  

0°C   <niB) -78°C   (mK)                 -175°C   (aK)                 (n|j) 
Liquid    Vapor Liquid    Vapor   Liquid    Vapor    Total 

     00034                     00034 

oooos 

0195 

0298 

< 00001 

0037 

.0229 

06 55 

0015 

0040 

.0092 

.00078    00228 

0393    0393 

<   00001  < 00001 

00778 

0516 

1570    .1395    3918 

031G   <.00001   ,0057 

<.00001 

.0108 

.00035 

03820 

<.00001  < 00001 

< ooooi 

00035 

< 00001 

< 00001 

0108 

<   00001 

.0014 

< 00001 

<.00001 

.0014 

< ooooi 
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-2- 

0°C (rag) -7S°C (mg)       -175°C (ng)       <mg) 
Compound Liquid    Vapor   Liquid    Vapor   Liquid    Vapor    Total 

48. 1-Heptene             

49. 2,2,4-Trimethylpentane                ______           
50. Trichloroethylene 
51. 3-Heptene 

52. Heptane   <.00001 <.00001 

53. 2,4,4-Trimethyl-l-pentene 

54. Mcthylcyclohexane 

55. 4-Kethylcyelohexene           < 00001 < 00001 

56. 3,4,4-Trimetnyl-2-pcntenp 

57. 2,3,4-Trinethylpentane 

58. Toluene   __°00jn < OOOOI 

59. 2,2, 5-TVimethylhexane 

60. 1-Octene 

61. l-trans-2-Dimethylcyclohexane 
62. 2,4-Pentansdione 
63. n-0ctane 
64. Perchloroethylene 
65. 2-Octene 
66. l-cis-2-Diincthylcyclohexane 
67. Ethylcyclohexane 
63.  Ethylbcnzene     < 00001    < .00001  < 00001  < 00003 

69. p-Xylene             

70. m-Xylene 

71. o-Xylene     < 00001  <.00001 <   00001  < 00001  <.00004 

72. 2-Hexanol ______           

73. n-Sonane     ^^^^^ 

74. Isopropylbenzene 

75. 1, 3, 5-Trlmethylbenzene 

76. tert-Butylbenzene 

77. Cyclotiexanol 

78. n-Decane 

79. sec-Butylbenzene 

80. p-Cymene 

81. n-Butylbenzene 

82. Water 914.6 1134.5 59.2 2108,3 

C02 127.35 3 208 721.46   857 018 

Total gas trapped at s.t.p.(cc) 111 3 3.4 466.4   601.1 

Remarks:  Unidentlfled Peaks 

Rt 214, -175 liquid, trace peak 
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TABLE VII-25 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample  Taken       4-7-66 

Da te  oi   Ana I; 

Sample,   bet 

fB 11 

11 

,       4-9 -66 Date SampLe   Received       4-9-66 

le   No.         66-2-4-7-1AA Samp 

1 

Compound 

Mel Im no 

lit hy lene 

Eth.ine 

Propane 

Vin) 1   ChlorIae 

Butane 

Acetaldehyde 

Methanol 

"Freon"  HF 

Ethanol 

n-Pent ane 

Acetone 

Isopreno 

2- PentOne 

Dietbyl   Ether 

Isopropa no] 

2-Mothyl-2-butene 

1,1-Dtchloroethylene 

Hethylc-ne Chloride 

Methyl   Acetate 

2,2-Dimeihylbutanc 

"Freon"   TF 

Cyclopentene 

4-Methyl-2-uentene 

2,3-Diraethylbutane 

Cyclopentane 

■i-Met hy 1-1-pentene 

2-Methylpentane 

1, 1-Dichloroethane 

3-Me thylpentane 

2-Meihyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl   Ethyl  Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methylcyclopentane 

2,4-Dinethylpentane 

Tetrahydrofuran 

Ethylene   Dlchlorlde 

Ben?.ene 

Cyclohexane 

Carbon   Te trachlorlde 

2(3-Dimethylpentane 

Cyc lohexene 

3-Methylhexane 

0°C   (mj;) 
Liquid            Vapor 

00015 

-7S°C    (mK) 
Liquid          V.ipor 

00036 

L. 
-175°C 
i quid Vapor 

0 578 

(me) 
Total 
05633 

2. 

3. 

4 . <   00001 <   00001 0664 0664 

5. 00202 

<.00001 

.00202 

s. 00O01 00008 00009 

7 . 

0043 8. 009 3 0023 0159 

9. 

10. 0296 0524 0213 .1504 2 537 

11. 

12. ooao 0437 1453 8 552 1 .0522 

13 . 

14 . 
- 

15. 

16. 0017 0204 00028 02238 

17 . 

18. 

19. 

20. 

21 . 

22. 

23. < 00001 <   00001 

24. 

25. 

26. 

27. 
  

28. 

29. <.00001 < .00001 <   00002 
30. 

31. 

32. 

33, 

34. 

35. 

36,        1691 1691 

37. 

38. 

39. 

40.   
41. 0527 0 527 

42, 
  

43. <   00001 00074 .00074 

44. 
45. 0073 

- 
.0073 

46. 

47 . 
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-2- 

Compound 

48. 1-Heptene 
49. 2,2.4-Trimethylpentane 
50. Trlchloroethylene 
51. 3-Hcptenc 
52. Heptane 
53. 2,4,4-Trlmethy1-1-pentene 
54. Mo tlijlcytlohentanc 
55. 4-Methylcyclohexene 
56. 2,4,4-Trimethyl-2-pentene 
57. 2,3,4-Trimcthylpentnnp 
5B. Toluene 
59. 2,2,5-Trimethylhexflne 
60. l-0ct.ene 
61. l-trans-2-Dimethylcyclohexane 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perchloroethylene 
65. 2-0ctene 
66. l-c.is-2-Dijnethy lcyclohexane 

67. Ethylcyclohexane 

68. Ethylbenzene 

69. p-Xylene 

70. m-Xylene 

71. o-Xylene 

72. 2-Hexanol 

73. n-Nonane 

74. Isopropylbenzene 

75. 1,3,5-Trlmethylbenzene 

76. tert-Butylbenzene 

77. Cyclohexanol 

7B. n-Decane 

79, sec-Butylbenzene 

80, p-Cymene 

81. n-8utylbenzene 

82. Water 

co2 
Total gas trapped at s.t.p.(cc) 

Henarks:  Unidentified Peaks 

o°c 
Liquid 

(mg) 
Vapor 

-78°C 
Liquid 

(mg) 
Vapor 

-17 5°C 
Liquid 

(mg) 
Vapor 

<mg) 
Total 

  
<.00001 «r.OOCOl 

<.00001 <.00001 

  00079 < ooooi .00079 

<,00001 < 00001 

< 00001 < 00001 

<. 00001 <,00001 

<.00001 

<.00001 

<.00001 

<.00001 
<.00002 

< 00001 < 00001 < 00004 

<.00001 

< 00001 

<.ooooi 

0227 <,00001 0227 

<.00001 < 00001 

660.2 

1 

5.513 

2.0 

918.5 

2.010 

1 5 

53.5 

1033.7 

592 6 

1632 2 

1041,22 

596.1 

R
t 213, 0 liquid, small Integrated peak 
R  369, -175 gas, trace peak 
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TABLE VII-26 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   4-8-65 

Date Sample Received  4-11-66 

Sample No.  66-2-4-8-2BA 

1 . 

2. 

3. 

4. 

5. 

6 . 

7 . 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

13 . 

20 . 

21 , 

22. 

23, 

24. 

25. 

26. 

27 . 

28. 

29. 

30. 

31. 

33. 

33. 

34. 

35. 

36. 

37 . 

3B. 

39. 

40. 

41. 

42. 

43. 

44 . 

45. 

46, 

47 , 

Compound 

Methane 

Ethylone 

Ethane 

Propane 

Vinyl Chloride 

Bu taric 

Acctaldehyde 

Methanol 

"Freon" MF 

Ethatiol 

n-Pen1ane 

Acetone 

lsoprene 

2-Pentene 

Diethyl Ether 

I 6opropanol 

2-Methyl-2-butene 

1,1-Dichloroethylene 

Methylene Chloride 

Methyl Acetate 

2,2-Dimethyl butane 

"Fi eon" TF 

Cyclopentene 

4-Methyl-2-pentene 

2,3-Diraethylbutane 

Cyclopentane 

4-Methj1-1-pentene 

2-Methylpentane 

1,1-Dlchloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl Ethyl Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methylcyclopentane 

2,4-Dinethylpentane 

Tetrahydrofuran 

Ethylene Dlchloride 

Benzene 

Cyclohexane 

Carbon Tetrachloride 

2,3-Dimethylpentane 

Cyclohexene 

3-Methylhexane 

Date of Analysis   4-12-G6 

Sample Set    4  

0°C (mjj) -78°C (mg)       -175°C (rig)        (mg) 
Liq.j l d    Vapor   Liqui d    Vapor   Liquid    Vapor    Tot a 1 

.0045 

.0232 

.0241 

.00034 

<.00001 

.Q0004 

.00047 .00046 

.0043 

.0445 

.0545 

.02 52 

<.00Q01 

.0056 

.0169 

.2584 

.0065 

<■00001 

.1361 

.00129 

.1361 

<■00001  <■00001 

<.00001   ,00004 

.2664 

,007 6 

.0144 

.0846 

.6034 

.0393 

<.00001 

<,00001 

.00665 

<.00001 

<■00001 

<.00001 

.00054 

<■00001 

.00054 

<■00001 

<.OQ001  <■00002 

.0253 

.00665 

■ 0253 

<,00001 

■ 00048   .4141    .41458 
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-2- 

0°C Cmg) -78°C (mK)       -175°C <mg)       (mC) 
Compound Liquid    Vapor   Liquid    V.ipor   Liquid    Va por    Total 

■S8. 1-Heptene               

49. 2,2,4-Trimethylpentane 
50. TriclUoi-octhyleno 

51. 3-Heptene 
52. Heptane .1011    .1011^ 

53. 2,4, -l-Trimethyl-l-pentene 

54. Methylcyclohexane 

55. 4-Methylcyclohexene 

56. 2, l,4-Trimethyl-2~pentene 

57. 2,3,4-Trimethylpentane 

58. Toluene                                 < .00001 <.00001 

59. 2,2,5-Trimethylhexane                    . 

60. l-0ctene               

61. l-trans-2-Diinethylcyclohexane                                 

62. 2,4-Pentanedlone                                                     
63. n-Octane             ^   
64. Perchloroethylene                       .00035    . 00035 

55. 2-Octene           

66. l-cis-2-DirtiethylcyclDhexane                            

67. £tnylcyclohexane                              

68. Ethylbenzene   _—__^          _            
69. p-Xylene                    

70. m-Xylene           <, 00001  <r. 00001 

71. o-Xylene           .00095   .00156   .00251 

72. 2-Hexanol                

73. n-Nonane   ^^_    

74. I s opr op yl benzene               

75. 1,3,5-Trimethylbenzene              .0226    .0226 

76. tert-Butylbenzene 

77. Cyclohexanol 

7B. n-Decane 

79. sec-Butylben2ene 

80. p-Cymene 

81. n-Butylbenzene 

B2.  Water S49.1 1280.6 119.8 2249.5 

C02 2.469 165.5 731.8   899.769 

Total gas trapped at s.t.p.(cc) 1.8 113.4 407.2    522.4 

Remarks: 
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TABLE VII-27 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample Taken   4-q-66 

Date Sample Received   41U~66 

Sample No    66-2-4-9-2AA  

] . 

2. 

3 

4. 

5. 

6 . 

7 , 

8 , 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17 . 

18. 

19. 

20. 

21 . 

22. 

23. 

24. 

25. 

26. 

27 . 

28 , 

29. 

30. 

31, 
32. 

33. 

34. 

35. 

36. 

37 . 

38. 

39. 

40, 

41. 

42. 

43. 

44. 

•15. 

46. 

47. 

Compound 

Mc *. ha ne 

Elhvleiu" 

El haue 

Propane 

Vinyl  Chloride 

Butane 

Acclaldehyde 

Hetnanol 

"Freon"   MF 

Ethanol 

n-Pentane 

Acetone 

1s&prenf 

2-Pentene 

Diethyl  Ether 

Isopropa nol 

2-MeUiyl-2-butene 

1,1-Dichloroethylene 

Methylene  Chloride 

Methyl   Acetate 

2,2-Dimethyl butane 

"Freon"   TF 

Cyclopen tens 

4-Xethy1-2-pentene 

2,3-Dime!hylbutane 

Cyclopentane 

4-Metnyl-l-pentene 

2-Methylpentane 

1, 1-Dichloroethane 

3-Methylpentane 

2-Methyl-l-pentene 

1-Hexene 

2-Ethyl-l-butene 

Methyl  Ethyl  Ketone 

n-Hexane 

Chloroform 

2-Hexene 

Methylcyclopentane 

2,4-Dimethylpentane 

Tetrahydrofuron 

Ethylene  Dichlorlde 

Benzene 

Cyclohexane 

Carbon   Tetrachloride 

2,3-Dinethylpentane 

Cyclohexene 

3-Methylhexane 

Date  oj   Analysis        4-11-66 

Sample  Set        31  

0  C   (mg) -78°C   (mK) -175 C   (rn(t) (nig) 
Liquid Vapor       Liquid Vapor       Liquid Vapor ToU 1 

      <.0OO72           <.00078           <,0204 .02190 

. 0052 

.0135 

.0243 

.00001 

<.0001 

0055 

.0185 

.0561 

.0244 

<.Q0001 

<.00001 

.0023 

.0063 

.1387 

,1812 .L812 

<  00001     <■00001 

.00522        .00522 

.0131 

.007 0 

.0037 .0090 

<■00001 <.00001 

.0383 

.2261 

.0371 

<■00002 

.1644 .1844 

<■00001 <■00001 

<.00001 

<.00001     <■00001     <,00001     <.00001     <.00004 

■C.OOOOl 

.00003        .00003 
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-2- 

AEDC-TR-67-19 

Compound 

48. 1-Heptene 
49. 2,2,4-Trimethylpentane 

Tr ich loroethylene 

3-Ileptene 
He-plane 
2,4,4-Trimethyl-l-pentene 

Methylcyclobexane 
4-Met hylcyclohexene 
2,4,4-TriroeLhyl-2-pentene 

2,3, 4-Trii»ethylpentane 
Toluene 
2,2,5-TrimethylJiexane 
1-Octene 
l-trans-2-Diimethylcyclohexane 

2,4  Pentanedlone 

n-Octane 

Perchloroethylene 

2-Octene 
1-c is-2-Dirie thy If yc lohexane 

EthyIcyclohexane 

Ethylbenzene 
69. p-Xylenc 

70. m-Xylene 

o-Xylene 

2-Hexanol 

n-Nonane 

Isopropylbenzene 

1,3,5-Trimethylbenzene 

tert-Butylbenzene 

Cyclohexanol 

n-Decane 

sec-Butylbenzene 

p-Cymene 

n-Butylbenzene 

Water 

cc2 
Total gas trapped at s.t.p.(cc) 

Remarks:  Unidentified Peaks: 

0°C (mg) 
Liquid    Vapor 

-17 5"C (mg)      (mg) 
Liquid   Vapor   Total 

50. 

51. 
52. 

53. 

54. 
55. 

56. 

57, 
58. 

59. 
60. 

81. 
62. 

63. 

64. 

65. 

66. 
67. 

68. 

71. 
72. 

73. 

74. 
75, 
76. 

77 . 

78. 
79. 

80. 

«1 . 
82. 

.2955 

<.ti0001 

00265 

.0463 

<.00001 
626.9 

0 . 5287 

<.00001 

<,00001 

<.00001 

1234.2 75.0 

<■00001 

-.3355. 

«r.ooooi 

<.00001     <.00001 

<■00001  <.000Q1 

1.0 

7.426 

3.8 

153.8 

208,5 

<,00001 

<,00002 

.00265 

.0463 

<■00001 
1936.1 

161.7547 

213.3 

R 246, 0 liquid, trace peak 

0 liquid, trace peak 

0 liquid, trace peak 

Rt 57 3 

R  600 
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TABLE VII.2S 
ECOLOGICAL SAMPLE TEST ANALYSIS 

Date Sample  Taken      -1-10-66 

Date  Sample  Received        4   12-66 

Sample  No.      66-2-4-10-lBfl 

Compound 

1. Methane 
2. Eth>1ene 

3. Ethane 

4. Propane 
5. VLnyl   ChLonde 

6. Butane 
7 . Acetaldeh>de 

8. Methanol 

9. "Freon"   MF 

10. Ethanol 

11 . n-Pentane 

12. Acetone 

13. Isoprene 

14 . 2-Pentene 
15. Diethyl  Ether 
16. Isopropanol 

17 . 2-Methyl   2-butene 
IB. 1,1-Dichloroethylene 

19, Methylene Chloride 

20, Methyl   Acetate 
21 . 2,2-Dimethy 1 butane 
22. Treon"   TF 

23. Cyclopentene 
24. 4-Methyl-2-pentene 
25. 2,3-Dimethyl butane 
26. Cyclopentanc 

27. 4-Methyl-l-pentene 
28. 2-Methylpentane 
29. 1,1-Dicliloroethane 

30. 3-Hethylpentarje 

31 . 2-Hethyl-l-pentene 
32. 1-Ue.xene 
33. 2-Ethyl-l-butene 

34. Methyl   Ethyl  Kstone 

35. n-liexane 

36. Chloroform 

37 , 2-Hexcnn 

36, Methylcyclopentane 

39. 2,4-Dimethylpentane 

40. Tetrahydrofuron 

41. Ethylene  Dlchloride 

42. Benzene 

43. Cyclohexane 

44. Carbon  Tetrachloride 

45, 2,3-Dimethylpentane 

46. Cyclohe>ene 

47 . 3-Hethylhexane 

Oate   oi   Analysis      4-13  66 

S.iinplc Set       34         

0 C (rat;) -78UC (mß> ■17 5 C (mg) (mg) 
Liquid    Vapor   Li qu id   Vapor   Liquid   X?i>5Z    Total 

00009 

0014 

0064 

0864 

0759 

< 00001 

< 00001 

00 6 4 

023 S .00026 006 5 

<.00001 

< 00001 

00027 

0276 

00036 

0290 

< 00001  < 00002 

< 00301  <.00002 

.0128 

.0117 

2444    .5534 

.0040 

.3114 

■c   00001 

0194 

< 00001   .0007 

0981 

8737 

03426 

<.00001 

<.00001 

3114 

<.00001 

.0194 

00071 
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48, 

0°C   (mg)                       -7B°C 
Compound                                  Liquid         Vapor       Liquid 

1-Heptene 

(mg) 
Vapor 

-17 5°C 
Liquid 

(mg) 
Vapor 

(mg) 
Total 

49. 2,2,4-Trimethylpentane , „ 

50. Tr lchloroethylene 

51. 3-Heptene < .ooooi < . 00001 <   00002 

52. Heptane 

53. 2,4,4-Trimethyl-l-pentene 

54. Methylcyclohexane 

5S. 4-Methylcyclohexene 

56. 2,4J4-Trimethyl-2-pentene 

57. 2,3,4-Triiiethylpentane 

58. Toluene <.O00D1 < . 00D01 <,00002 

59. 2,2,5-Trimethylhexane 

60. 1-Octene   
61, l-trans-2-Dimethylcyclohexane                                                «^00001 <   0D001 

62. 2,4-Pentanedione 

63. n-Octane 

64. Perch 1oroethylene 

65. 2-Octene 

66. l-Cxs-2-Dimethylcyclohexane 

67. Ethvlcyclohexane 

68. Hthylbenzene 

69. p-Xylene 

70. m-Xylene 

71. o-Xylene <. 00001 <.00001 

72. 2-Hexanol 

73, n-Nonane 

74. Isoprapylbenzene <.00001 

<_■ 00001 

<;.00001 

75. 1,3.5-It treethylbenzene <.00001 

76. tert-Butylbenzene 

77 . Cyclohexanol 

78. n-Decane 

79. sec-Buty1benzene 

60. p-Cymene 

61. n-Butylbenzene 

82. Water                                                                                  !*'o  Sanple     1095.6 

CO„                                                                                 No  Sa:iple 

Total  gas  trapped  at s.t.p.(cc)                  No  Sample 

8.266 

3.7 

125.8 

323   & 

183 S 

1221.4 

332.166 

_1|7J, 

Remarks:     No 0  C  Sample 
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