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OBJECT
To characterize samples 4409-107-1 (Tar Product to PPG),
4409-107-2 (Tars from still pump-out} and 4409-107-3 (VCM
Light Ends). "

CONCLUSTIONS
The lightest fraction, sample no. 4409-107-3, contained
chiorinated C,, C,, C. compounds and chlorobutadiene. The
other two samples contained chlorinated C,, C., Ca, C, and
CB compounds. A major component list for each 6f the samples
can be seen in Tables I, II and IV. Due to the complexity of
the heavier samples (Nos. 4409-107-1 and 4409-107-2) a
detailed list of components can be found in Tables III and V.

DISCUSSION

The GC trace is found for the samples in Figures 1, 2, and 9.

Various single ion chromatograms (SIC) were used to show the location
of selected classes of chlorinated compounds.

Figures 3 and 9 show the SIC's of 122, 124,‘126, which were chosen to
show the locations of dichlorobutadienes, dichlorobutenes, trichloro-
butenes and trichlorobutanes. '

Figures 4 and 10 show the SIC's of 156, 158 and 160, which were chosen
te show the location of trichlorobutadienes, trichlorobutenes, tetra-—

chlorobutenes, and tetrachlorobutanes.

Figures 5 and 11 show the locations of mono-, di-, and trichlorobenzenes

Figures 6 and 12 distinguish the trichlorobenzenes {m/e 180), trichloro-
hexenes or tetrachlorohexenes (m/e 186), tetrachlorobutadienes or penta-

chlorobutenes (m/e 190) and tetrachlorobutenes or pentachlorobutanes
(m/fe 192).

Figure 13 shows the tetrachlorobenzenes (m/e 214), tetrachlorchexane

or pentachlorohexane {(m/e 220) and pentachlorobutenes or hexachloro-
butane (m/e 224).
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Finally the Figures 7 and 14 show chlorinated C_.'s (m/e 207), penta-
chlorobenzene (m/e 248) and hexachlorobenzene {(m/e 282).

EXPERIMENTAL

Mass Spectral data was obtained on the Finnigan 4023 GC/MS system. All
three samples were split injected (.5 ul) onte an SE30 capillary
column. Sample no. 4&09?}07—3 was:injected at 0°C followed by a temperas
ture programmiq; to 100°C at a rate of 4 per minute and 100 C to 260
at a rate of 8 per minute. Sample nos. 4409-10%-1 and 4409-107-2 were
injected at 20°C followed by a temperature programming to 100°C at 16°
per minute and from 100°¢ to 260°C at 8 per minute. Spectra were
obtained at 0.5 second.

REFERENCE

File of MS data: G3159a
G3160A
G3161Aa

TSR no. 249-80-839-1, '"The GCMS Analysis of the Liquid Phase from EDC
Tar Solids," Keen, G. W. (1980). :
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TABLE 1

Components of VCM Light Ends
Sample No. 4409-107-3

Peak No. Scan No. Component

1 | 40 |Chloroethene

2 | 43 Chloroethane with trace of butenol

3 | 50 1,1-Dichloroethene

4 | 52 |Methylene chloride

5 | 57 1,2-Dichloroethene (cis)

6 | 59 1,1-Dichloroethane

7 .. 64 |2-chlorobutadiene . . oo

8 i 66 1,2-Dichloroethene (trans)

9 | 71 Chloroform

10 | 80 1,2-Dichloroethane

11 | 103 |Trichloroethene

12 | 103 | Trichloroethene

See Figure 1
Table II
Ma jor Components in
Sample No. 4409-107-1
uem TR Fv‘o duct

Component % of Total
[Dichlorobutenes | i1 i
| Trichlorobutenes | 12° |
|Dichlorobutadienes | 8.7. .}
| Tetrachlorobutanes | 16 |
[1,2-Dichloroethane | 4z |
|C,-Dichlorobenzenes | 1.9 |
| Trichlorohexenes | 5.8 |
|Naphthalenes and Indenes | 1.7 |
|C.,-Chlorobenzenes i 4.3 l
| Trichloroethanes | 3.5 |
|C,~Dichlorobenzenes | 8.5 |
| TEtrachloropropanes ! i.1 |
|chlorobenzene | 6.3 |

Total of major compounds is approximately 95% of sample.

Balance of sample can be seen on Table II1I.

% of Total

yvC 000013578
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TABLE 111
vem AR Prodvct
Components of Sample No. 4409-107-1
Peak No. Scan No. Component
| 1 | 48 |1,2-Dichloroethane
] 2 I 61 f1,1,2~Trichlorocethane
| 3 | 66 |3,4-Dichlorobutadiene w/trace
| | | dichlorobutene.
| 4 i 70 |1,4-Dichlorébutadiene w/trace
| i |7 dichlorobutene
] 5 | 76 |1,2-Dichlorobutene
| 6 | 83 |2,3-Dichlorobutene (2)
| 7 | 89 | Trichlorobutene
| 8 99 Trichlorobutadiene
| 9 106 Trichlorobutene
| 10 | 110 Chlorinated C
! 1t { 118 Tetrachloropropane
| 12 124 Tetrachlorobutenes
| 13 137 _ITetrachlorobutenes _
| 14 145 Chlorohexadiene
| 15 153 |Dichlorobenzene
| 16 159 JChlorinated C
| 17 172 Tetrachlorobutane
| 18 177 Tetrachlorobutane
| 19 ] 181
| 20 | 194 Chloroxylene
I 21 | 204 [Trichlorohexene
| 22 | 209 |Trichlorohexene
| 23 | 221 Trichlorohexene
| 24 i 226 Chloroethylbenzene
| 25 ! 233 |Chloromethyltoluene
| 26 | 249 |Chlorinated C
| 27 i 255 [Chlorostyrene
| 28 | 263 [Methylindene
| 29 ] 273 |Chlorinated C
| 30 | 284 |c,-Dichlorobenzene
| 31 | 292 |Napthalene
| 32 | 301 |Dichlorotoluene
| 33 | 307 |Chlorinated C,
| 34 | 322 IChlorobipheny?
| 35 ] 333 jc,—Dichlorobenzene
{ 36 ! 338 |c5-Dichlorobenzene
! 37 | 348 |C3-Dichlorobenzene
| 38 | 358 |Gﬁlorinated compound
| 39 | 368 |Chlorinated compound
| 40 ] 378 |Chlorinated compound

Indene with a trace of chlorinated C
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Table I11 Continued

Peak No. Scan No. Component % of Total
| 41 ! . 390 |Chlorinated compound | 0.08 |
| 42 | 396 |Dichloroethylbenzene | 0.11 |
| 43 | 402 |Chlorinated compound | 0.10 |
| 44 I 415 {Chlorinated compound ! 6.08 |
| 45 | 430 |Chlorinated Cg | 0.09 |
| 46 | 449 |Bromocyclopenfadiens— - | 0,08 |
i 47 | 462  |Bromocyclopentadiene . N | 0.15 |
| 48 | 471 |Chlorinated Compound T 0005 |
| 49 | 483 |Ethylmethylstyrene | 0.03 |
i 50 | 489 |Chlorinated Cq : ! 0.27 |
| 51 545 Chlorinated compound | 0.03 |
| 52 563 Chlorinated compound { 0.14 |
| 53 574 [Chlorinated compound | 0.09 |
| 54 584 |Chlorinated compound i 0.18 |
| 55 602 Chlorinated compound | 0.04 |
] 56 ] 622 Chlorinated compound } 0.11 |}
] 57 656 Fluorene | 0.10 |
| 58 680 Chlorinated | 0.05 |
| 59 687 |Chlorinated compound | 0.07

TABLE 1V

Major Coméonents In Sample 4409-107-2
Tar ST pume ot

Component % of Total

| Trichlorobutenes |
|1,1,2-Trichloroethane |
[Dichlorobutadienes |
[Chlorobenzenes |
[Dichlorobenzenes i
|[Dichlorobutenes |
{1,1,2,2-Tetrachloroethane |
|Tetrachlorobutanes [
|
|
[
l
!
|

N .
OO0 L~ O 0000 WO W

|Dichlorobutanes
|Pentachloroethane
[Bischloroethylether
| Trichlorobenzenes

| Tetrachlorobutenes
l1,2-Dichloroethane

L)
PPHE U= OWERE OO 00
- .
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|
|
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i
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Total of Major Compounds is approximately 90% of sample.

Balance of sample is chlorinated compounds. See Table V.
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TABLE V
Components of Sample No. 4409-170-2
THR Stit) pomp 00T
Peak No. Scan No. Component

] 1 | 47 |1,2-Dichloroethane
| 2 ! 35 |1-Bromo-2-chioroethane
| 3 | 65 11,1,2-Trichlorocethane
| 4 ! 71 |1,4-Dichloro-butadiene
| 5 | 78 |2,3-Dichlorobutadiene w/trace of
| | | dichlorobutene
I 6 | 83 |Chiorobenzene w/dichlorobutadiene
| 7 | 89 |Dichlorobutadiene
| 8 | 101 |1,1,2,2-Tetrachloroethane
| 9 | 106 |Dichlorobutene
i 10 | 116 Chlorinated compound
| 11 | 119 Dichlorobutadiene
[+ 12 | 132 Trichlorobutadiene
| 13 ! 135 Pentachloroethane
| 14 [ 138 Bischlorocethylether
| 15 | 140 Trichlorobutene
| 16 | 148 Trichlorobutene
! 17 J 155 | Trichlorobutene w/dichlorobenzene
| 18 | 169 |Dichlorobenzene
f 19 J 194 |Trichlorobutene with trace of
| ! | chloroxylene
i 20 | 199 |Chloroxylene
| 21 ! 207 |Chlorinated compound
i 22 | 212 | Tetrachlorobutene
| 23 | 222 Chlorinated compound
! 24 I 227 Chloroethylbenzene
| 25 | 234 |Chloronated compound
i 26 | 239 Chloronated compound
| 27 ! 253 Tetrachlorobutane
f 28 | 266 |Chloronated C
| 29 | 278 | Trichlorobenzene
| 30 ] 284 Trichlorobenzene w/tetrachlorobutane
[ 31 | 292 Napthalene
| 32 | 301 |Chlorinated compound
1 33 | 315 | Trichlorobenzene

% of Total
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Peak No. Scan No. Compomnent
34 | 322 |Chlorinated C, and C
35 | 332 |[Chlorinated C; and c,
36 | 340  |Pentachloropropane
37 | 347 |Chlorinated C
38 | 359 |Chlorinated compound
39 | 379 |Chlorinated compound
40 | 383 |Chlorinated compound
41 | 392 |Chlorinated C,
42 | 402 |Chlorinated compound
43 ! 409 |Chlorinated compound
44 | 417 {Chlorinated compound
45 | 431 |Dibromochloropropene
46 | 448 |Chlorinated compound
47 | 463 [Chlorinated C
48 | 475 |Tetrachlorobenzene
49 | 489 |Tetrachlorobenzene
50 | 491 |Tetrachlorobenzene
51 | 517 |Chlorinated compound
52 | 529 |Chlorinated C
53 | 538 |Chlorinated compound
54 | 546  |Chlorinated compound
55 | 556  |chlorinated compound
56 | 562 {Chlorinated compound
57 | 569 |Chlorinated compound
58 | 580 |{Chlorinated compound
59 | 603 | Pentachlorobenzene
60 | 626 |Chlorinated compound
61 | 642 {Chlorinated compound
62 | 644 [chlorinated compound
63 | 649 |Chlorinated Cg
64 | 653 [Chlorinated C
65 | 659 |Chlorinated compounds
66 | 659 |Chlorinated compounds’
67 | 669 |[Chlorinated compound
68 | 672 |Chlorinated compound
69 | 685 |Chlorinated compound
70 | 688 |Chlorinated Cg
71 | 701  |Chlorinated Cg
72 | 704 |Chlorinated Cg

% of Total

0.32
0.70
0.70
0.26
0.14
0.02
0.06
0.07
0.04
0.05
0.05
0.74
0.03
0.18
0.03
0.20
0.20
0.03
0.01
0.32
0.13
0.04
0.03
0.04
0.76
0.37
0.15
Q.04
0.04
0.05
0.04
0.03
0.05
0.04
0.03
0.03
0.03
0.03
0.03
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Figure 4.

Single Ion Chromatograms of m/e 156, 158, 160 and
Total lon Chromatogram for Sample No. 4409-107-1

RIC + MASS CHROMATOGRAMS DATA: G3161Q #1
DE,26.-82 15: 3000 CALI: CREB481D #1
SAMPLE : 44@9—107—1  V

RAMGE: G 1,1100 LABEL: N 8.

163 . G- . 126

156

4.8 QUAN: A 4,

¢ Tetrachlorobutenes
¥ Trichlorobutadienes
* Trichlorobutenes
* Tetrachlorebutanes

50 100 150 200 250 300
Te 1:40 27320 3:20 4:10 5:80
CHRO :

1.8 BASE: U 28,

SCANS 50 To 359

=
326.
156.947
+ 0.500
388.

158.047
8

% . S

157.

169.0648
0.580

E 3

453632

358 SCAN
S5:90 TIME
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Figure 6. Single lon Chromatograms of m/e 184, 186, 190, 192 and the

Total Ion Chromatogram for Sample No. 4409-107-1

ge5€ 10000 JAR

FIC + MASS CHROMATOGRAMS

- DATA: G3161A $#1 SCANS 250 To &9
Al Seo w2 153889 CAaLl: CORB4=1D #1 »
SAMPLE: 44091871 '
RANGE : G 11188 LABEL: N 8, 4.8 QuUaAN: A 8, 1.8 BRASE: U 29, 3
3.5 o 26.
ig4 | Trichlorobenzenes 184 . 8395
+ 0.500
] Yy v v oy T v e v g
182 @ < — 753.
t
186 o aante 186.056
8 6 + B.508
27.2- 4 205.
138 _ 322 Chlorinated Cl"s 196 .857
348 + 0.500
L] L J L] L] l Ld v L L ' -y v . R d ' L a4 b J A4 ' L L - L J '
1.6- 484 12.
122 _ 284 - Chlorinated Cl"s 192.057
' + ©.508
1 v 1 Ll ¥ B v ' v LS L r L L J v v l g ¥ v ' . L4 v . ' L d . W ¥ '
- Pt 172800 .
RIC | 3323
258 300 350 480 450 500 530 6980 SCAN
CHRO 4:19 S5:06 5:99 6:49 7:30 8: 20 2:109 18: 80 TIME
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Figure 7. Single Ion Chromatograms of m/e 207, 209, 244, 248 and the Total
Ion Chromatogram

RIC + MASS CHROMATOGRAMS OATA: G3161R #1 SCAHS 259 TO 608
H2-26-682 15:30:84 CALI: COe431D #1
SAMPLE: 44089-197V-~1 '
FANGE: & 1,110 LABEL: N 8, 4.8 QUAM: A B, 1.8 BARSE: U z26. 32
2

188 .8 - .
J:‘
<ar B ' J Chlorinated Cq's tzagggg
LA S N BN SEEL AN AN AUNS SREL SuAt SNk ANRA AR SN 4 YT YT YT Ty YT T oy Y v vy
12.5+ 1.
29 i Chlorinated CB'S 203 .063
+ 0.500
S e e e e BN AN AN e e o e e S S o e e s e sy e o oy | '
2.5 - , , 1.
244 | Chlorinated Cg's 244 073
+ 0.5008
ML BRSNS S RS BN AL AL AN NS SN SN SRS AN SRS S A A A B A N AR AE SN SN A
12.5 - - 1.
243 No pentachlorobenzene 1248:253
L L4 % LSRE 4 —r L B J v r 39 v v v | I e 4 e L y.v v v v L v A |
12.5 4 ' 1.
2z No hexachlorebenzene 282 .684
_ + 0.500
vy v gy vy v §rp oy vy vy vy vy v v gy vy gp Yy vy vy v vy
- 172800 .
®IC
250 360 358 400 4359 500 550 689 SCAN
4:18 o:00 5:58 5:48 V130 8:20 2:10 18:80 TIME
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Figure 9.

Single lon Chromatograms of m/fe 122, 124, 126 and Total
Ion Chromatogram for Sampel No. 4409-107-2

MIC + MARSS CHROMATOGRAMS
RIL-Z6082 14:25:08

DATA: G3160R #1
SHMPLE: 44989-187-2
ERMGE: G

SCANS 58 TOo 358
CALI: Caeads1iD #1
1.25860 LABEL: N Q. %:%' QUAN: A B, 1.0 BARSE: Y 20, 3
1.5+ eV ¥ Dichlorobutadienes 4864 .
o \ ¥ Trichlorobutenes
122 | * Dichlorobutenes tleg:gg‘g
15424 .
124 .637
+ 0.500
9424 .
126 .838
+ 0.588
9836380.
%) 100 158 280 258 300 350 SCAN
CHRO 8:59 1:40 2:320 3:20 4:10 5:00

S:58 TIME
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RIC + MASS CHROMATOGRAMS
P2 2680 14:28: 00
SAMFLE «

RAMGE :
180 . @

——

112

]

Figure 11. Single Ton Chromatograms of m/e 112, 146, 180 and the

Total Ton Chromatogram for Sample No. 440%3-107-2

DATA: G3160A #1
ChRLI: CBcB4310 #1
44839-187-2

G 1,2590 LABEL: N ©, 4.9 QUAH: B B, 1.0 BASE: U 28, 32
sS4 64704 .

112.034
+ 08.569

SCANS 50 TO0 20O

Chlorobenzene

193 1

r v ¥ Ll L] ' L4 L L] v ' L L L L 4 1

8¢ 1658

146 .044
+ 0.569

dichlorobenzenes

g
1?2//

358 SCAN
5:58 TIME
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Figure 12. Singlc lonChromatograms of m-/e 184, 186, 190, 192 and the Total Ilon
Chromatograms of Sample No. 4409-107-2

FIC + MASS CHROMATOGRAMS OTr: G360l #1 SCAMS 258 TO o6
Bl-o0-02 14:28:00 CALI: Cesnd421D #1

SAMPLE: 4489-1087-2

RAHGEE: G 1.25860 LABEL: N B8. 4.8 QUAN: A ©, 1.8 BASE: U 28, 3

3.5 - 297 . 7e.
129 - Trichlorobenzenes 184 .655
3147 a2 + ©.500
L 'E ;—l L L4 L l L v v L] ‘ L v Ll . ' v L ¥ L4 l vy 9% F I L4 Ld v 'j
180 .- 380.
186 | 321 3f Chlorinated (:6'5 tleg:ggg
Ld ' v L g v ‘.- ' “ v L4 b ' L v L L] ' A . L . ' " L4 * v ' L4 Ld A ‘j

o 39z : 92.

Chlorinated Ca's 19@.257
+ 0.589

24 .2 234 3
150

-

26.67 233 329 . 161 .
122 Chlorinated CA'S 192 857
2E3 266 3922 4?3 + 0.568
1 ¥ L] LJ L L | T v v L 4 | L4 Ty v v LA Amn |
4 GC Trace 143360 .
i?? 368 350 480 450 Soe 550 600 SCAN

%) S5:00 5:50 6:40 738 8:20 9:10 10: 80 TIME
CHRO: .
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Figure 13.

Single Ion Chromatograms of m/e 214, 220, 223, 224 and Total
Ion Chromatogram of Sample No.

RIC + MASS CHROMATOGRAMS DATA: GZ160A #1 SCAMS 250 TD €29
B2-2E-82 14 2800 CALI: C@ER481D #1

SAMPLE : _4489-1@7—2

RANGE: 31,2589 LABEL: N @,

4.9 QJAM: A B, 1.8 BASE: U 29, 3
3%. S+ gt 10.
= 429
2i4 - i Tetrachlorobenzene 1213:?}38
- . Ll ‘l L L2 e T L s L] ' v v LJ l L v
126 0 - 4 26.
28 Chlorinated C,'s tzzg:ggg
LA A A ‘ v L] v L ' v v L ¥ ' v L4 L4 v T L 4 L4 v % ‘ L2l v L e ' L4 L d ® . "
3.8+ i 1.
222 Chlorinated Cﬁ's 222 . 966
1 - . + ©.500
L L J 4 l L J LA L] L4 l v L - '_l L4 v . nJ ' L L - L4 l L I _Suian ) v ' L L] v L 4 '
3.8 1.
224 Chlorinated 04'5 224-66?
] + 06.500
v LS LS L g "' A J LS L LS l v L g L - l L v L L] l L4 L 4 L4 v ' A L - . ' L2 L J L] L '
1433606.
25 3009 350 400 450 S0 S5a &8 SCAN
CHRD 4:10 5:00 5:5060 6:40 7:30 8:20 9:10 16:80 TIME



: OYHD
NIl B2:ET L: 2} o: 11 0s5: a1 00:01 01:6 e2:8
MHJS &ﬂw QMR @@N. A &Mw Q@W Qmm 8os
asiss
WMM“WWNH 2UDZUIGOIOTYIEXDIY ON ooz
1 : ol 7 B
| S W W S | P " al A A P A | A Y A A 1 A A A A 1 A A A4
VeSS @@ F osuszusqoioydejuag i
+28°8%2 S¥e
‘a1 : - &l
;R A 2 2 A P 2 P )1 A a A A I 1 Py mb M A A A A y A A A A
Bos 0 F < 8 L
228" vv2 ¢ "0 PRABUHIOND - e
‘9 - <21
L A & A a b & & A A L Pt A |H m 2 A P O | A P A A A A N o
2% % . ! o
L) S,°D pelrullo[yn 169 (SY% 1o
g8 3 L9 527
i P | Aendh A a2 A A A A A 2 A a 1 Py A YT W B Py Py i A PN
PeS'® ¥ o | i
2997202 $,°0 peIBuLIOIYD 25T
21 8zg -+ 9C
£ ‘8N :3sHg a'T ‘0 © :HBNY B8'+ '8 N 7138071 6621 O JTONEM
S-281-6atPt : I 14UE
T# Q180930 - 171KD B9:82: 1 S8
gos (01 89S SHYIS T# HI3IED :01lHd

CE/RE T
SWHADOLBWOYHD SS8N +

Z-101-60%Yy *ON 21dweg 103 weiSojewoiy) ue] 1eI0L
2yl pu® 79z ‘9%z %%z ‘60¢ ‘107 403 MMH 103 weaojewoay)y uo] 2(8uig

e

*H1 2an813




