Nuclear Consulting Services, Inc. TELEPHONE. (614) 8465710
QUTSICE OHIO: 1-800-892-5192

P.O. BOX 29151 7000 MUNTLEY ROAD TELEX: 6974415
COLUMBUS, OHIO 43228 USA FAX: (614) 431-0858

PYROLYSIS GAS CHROMATOGRAPHY
ANALYSIS OF 12 THERMO-LAG

FIRE BARRIER SAMPLES

Perfermed For:
ABB Impell Corporation
6500 West Freeway

Suite 400
Fort Worth, TX 76116

P.0. No. IM(S)93.NCS1
WRO #001
Project NUMARC

Distributi
ABB Impeli: Cal Banning (1)

NUCON: 06A312 Master File (1)
Lab (1)

NUCON 06A312/01

94, abe 40208
PDR ., JBP ERG%C




10-26-1997 12: 40PN NUCON

NUCON 06A312/01

P Nudeor Consulting Services, Inc.

-

&
D ®
=3

PO, BOX 291581 7000 WUNTLEY ROAD
COLUMBUS, OMIC 43249 USA

Prepared By
Original Issue

W. P. Freeman

L2 0CT /59>
Date

€14 431 @858

F.0Q2

TELEPHONE: (614) 8485710
QUTSIDE OMIQ: 1-800-992.5192
TELEX: 6974478
FAX: (814) 431.0858

Reviewed By

=

fgooeT 1793

Date

-~

-

~~



NUCON 06A312/01

{1

V.

ABSTRACT

Inspection of the pyrograms of 12 Thermo-Lag samples indicated that there was no
appreciable difference among samples.

OBJECTIVE

Twelve Thermo-Lag fire barrier samples were qualitatively compared using pyrolysis gas
chromatography.

DESCRIPTION OF MATERIALS AND METHODS

Twelve samples of Thermo-Lag materials were analyzed. The sample documentation
slips accompanying each sample (copies attached) were compared to the listing in Cal
Bannings 17 August 93 letter to W. Peter Freeman (copy attached) which, except for the
lot # being, left off the #9 sample, were in agreement.

The samples were compared by pyrolysis gas chromatography using ASTM D3452
(attached) as a general guide. A Varian Model 3700 gas chromatograph equipped with
a flame ionization detector and helium as the carrier gas was used to generate the
chromatograms of the pyrolysis products. The chromatographic and pyrolysis conditions
used are shown in Table 1.

PRESENTATION OF RESULTS

The twelve pyrograms for the twelve Thermo-Lag samples are shown in Figures 1-12.
Accompanying each figure is an injection report that gives the retention times and
relative area percents for selected peaks.

DISCUSSION OF RESULTS

Inspection of the chromatograms indicate that there is no appreciable difference among
samples. Slight vanations can be observed in the fingerprint region (retention times of
10-30 minutes) in terms of peak ratios, but the fact that all of these peaks are present
from sampie to sample is a clear indication that we are dealing with the same material.
This can be seen dramatically in Figures 13 and 14 where sample chromatograms are
plotted isometrically for samples 1-6 and 7-12. The ethyl acrylate to methylmethacrylate
ratio (the monomers that make up the latex copolymer) is relatively constant among the
samples (peaks 5 & 6 on the inspection reports) which is additional confirmation that the
samples are the same.
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TABLE l

| CB capillary column.

Column Conditions

——

Carnier Gas: Helium, 10 mL/min.

Initial Temperature: 50°C for 4 minute hold

Temperature Ramp: 8°C/min to 225°C

Final Temperature: Hold at 225°C for 14 minutes

Injector Temperature: 200°C

Detector Temperature: 250°C

Electrometer 1 X 10" amp/mv

Pyrolysis Conditions

Pytolys:s Temperature: 650°C

Interval: 20 seconds

|

Ramp: 2°C/millisecond

Probe Type: Platinum Coil

Interface Tempcraturc 205°C

L ]



Sample No.:

Material Part Number/Description:

Material Batch/Lot Number:

Sampie Selection/Witness Removal:

Sampie Received By

FIGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

.
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Intensity (av)

FIGURE 1

Ashland Chemical, Inc. -- Multichrom2 V2.0

Analysis Name : [CONTRACT] 9 EM316B4A, 14, 1.
Sample #1 Lot FS92-09030 Amount : 1.430
PYROLYSIS OF THERMOLAG SAMPLES

\ 4

Multichros

A

Pyrolysis at 650 Deg C for 20 Seconds

Sample #1 Lot F92-09030C

A = A + T N, . A

AT s Wl'];

.0 5.0 10.0 15.0 20.0 25.0
Time (minutes)
Instrument . Ven 3700 Method
Channel Title : Channel #9 Calibration
Aims ID . CF-31681 Run Seguence :

ftquired on 25-AUG-1993 at 12 34
Reported on 26-AUG-1993 at 09 5

. EM31681
. EM3168614

EM31681A

».0

40.0
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[CONTRACT) 9 EM31681A,14,1 Page 1 ]
Repotted on 26-AUG-1993 at 09:20

Injection Report
Acquired on 25-AUG-1993 at 19:31

fmy)

fniesrsi ety
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Tine lnlnutes!
Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI
Lims 1d : CF-31681
Commer, t :+ PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMFLES
Sample Name : Sample #1 Lot F92-09030

Sample 1d : CF-31681
Sample Type : Sample Amount=1.43000
Bottle No : 14

PEAK INFORMATION

FPeak RT mins Area uvVs Area %
1 0.773 10125374 21.77
2 1.%31 2831 0.06
3 2 '8 851122 1.83
4 2. 3% 1015742 2.18
5 3.€13 4239668 2.11
& 3.£98 T76€2936 16.47
7 4.373 47537€ 1.02
8 §.676 183949 0.40
9 4.853 402578 0.87

10 5.227 277579 0.60
11 5.800 3786 8.14E-3
12 6.133 32062 0.07
13 6.342 218389 0.47




[CONTRACT] 9 EM31681A,14,1

Reported on 26-AUG-1993 at 09:20

Peak RT mins Area uVs Area %
14 6.756 128319 0.28
15 6.956 49892 0.31
16 7.102 186807 0.40
17 7.378 14172 0.03
18 7.640 8041 0.02
18 7.991 274432 0.59
20 8.289 14997 0.03
21 8.467 120519 0.26
22 8.622 21485 0.05
23 8.760 68272 0.15
24 8.933 58511 0.13
25 9.182 14455 0.03
26 9.449 80416 0.17
27 9.564 20523 0.04
28 9.871 21237 0.05
29 10.098 79235 0,17
30 10.302 1383786 2.97
31 10.684 21296 0.05
32 10.%07 148427 0.32
33 11.138 71399 0.25
34 11.449 41804 0.09
35 11.52%9 91400 0.20
36 11.760 59194 0.13
37 11.929 131410 0.28
38 12.129 110690 0.24
39 12.342 28337 0.06
40 ' 12.511 1049160 2.26
41 12.733 8944 0.02
42 12.889 30433 0.07
43 13.102 54010 0.12
44 13.271 4863 0.01
45 13.551 692190 1.49
46 13.969 385627 0.83
47 14.289 24432 0.05%
48 14.404 75946 0.16
49 14.667 9629 0.02
50 14,747 37611 0.08
51 15.013 157308 0.34
§2 15.187 44188 0.09
53 15.444 1622383 3.49
54 15.676 30144 0.06
56 15.960 153712 0.33
56 16,289 27801 0.06
€7 16.409 254154 0.55
58 16.569 171379 0.37
5¢ 16.724 199129 0.43
60 16.840 52940 0.11
61 17.071 81082 0.17
62 17.333 416090 0.89
63 17.613 194922 0.42
64 17.818 567983 1.22
65 18.022 374577 0.81
66 18.147 71706 0.15
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 [CONTRACT] 9 EM31681A,14,1

~ Reported on 26-AUG-1993 at 09:20

-

Page 3

~ peak RT mins

Area uVs Area %

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
20
91
92
93

18.302
18.427
18.702
18.973
19.084
19.240
19.347
19.716
19.844
20.102
20.280
20.453
20.680
20.978
21.244
21.376
21.529
21.613
21.760
21.911
22.018
22.240
22.422
22.671
22.804
22.978
23.10°
23.493
23.613
23.689
24.107
24.280
24.529
24.804
24.916
25.142
25.467
25.578
25.778
25.929
26.244
<6.342
26,467
2€.609
26.818
27.013
27.262
27.449
27.653
27.884
28.129
28.658
28.809

69312
73710
521177
34953
31792
122407
146596
148005
36528
128705
52184
8129
1260215
710620
81826
141950
68398
38261
372384
84794
174987
97529
26481
899708
121741
29568
18294
174102
24759
57014
13274
90918
34085
40350
65582
18070
522324
111079
25381
845865
19919
30810
33651
51816
1320635
289011
13516
236541
77466
37919
312488
25238
14959

0.15
0.16
1.12
0.08
0.07
0.26
0.32
0.32
0.08
0.28
0.11
0.02
2.71
1.53
0.18
0.31
0.15
0.08
0.80
0.18
0.38
0.21
0.06
1.93
0.26
0.06
0.04
0.37
0.05
0.12
0.03
0.20
0.07
0.09
0.14
0.04
1.12
0.24
09.05
1.82
0.04
0.07
0.07
0.11
2.84
0.62
0.03
0.51
0.17
0.08
0.67
0.05
0.03



[CONTRACT] 9 EM31681A,14,1

Reported on 26-AUG-1993 at 09:20

Page 4

Peak RT mins Area uVs Area §

120 29.067 24254 0.05
121 29.262 2319 4.98E-3
122 29.382 42631 0.09
123 29.613 70042 0.15
124 30.480 377997 0.81
125 30.622 350590 0.75
126 31.538 6555 0.01
127 21.840 6401 0.01
128 32.502 17130 0.04
129 34.356 52969 B.11
130 35.484 20492 0.04
131  39.622 2096 4.50E-3
Totals
Unknowns 0 0.00
Quantified 46516260 100.00
Grand Total 46516260 100.00

ANALYSIS SUMMARY

Methof. . sisisssnsansdssnsonsnee
RUN SEQUENCR. ... covosnssnsssnns
Data not guantified

EM31681
EM31681A




Specification 0784-00001-S-01
Revision 0

FIGURE B.1

THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

Sample No.:

Material Part Number/Description:

Material Batch/l.ot Number:

Sample Selection/Witness Removal:

Sample Received By

p -
NUMARS Tect Pregronn

'%’/—' 3 MHE arpgrmclz,-&n—w
Lo 17eM /2

£ 73 -pRo3D

7,
i or Date
W_B -2z
AEB Impell Date
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Intensity (mv)

FIGURE 2

Ashland Chemical, Inc. -- Multichromg v2.0

Analysis Name : [CONTRACT] 9 EM316B1A, 2 1.

\ 4

Sample #2 Lot F93-02030 Amount : 1.260
PYROLYSIS OF THERMOLAG SAMPLES Multichrom
[ Pyrolysis 650 Deg C for 20 secoends
i[ Lot F93-02030
| 5
| — l i = b i i ' L 4 -y RN Sy
.0 4.0 8.0 12.0 i6.0 20.0 24.0 28.0 32.0
Time (minutes)
Instrument . ¥en 3700 Method EM31681
Channel Title : Channel #9 Calibration EM31681
Lims ID . CF-31684 Run Sequence : EM31684A

Acquired on 24-AUG-1993 at 09: 59
Reported on 24-AUG-1983 at 11:55



; (CONTRACT] 9 EM31681A,2,1
Reported on 24-AUG-1993 at 15:09

-

Injection Report
Acquired on 24-AUG-1993 at 09:59

(Vs

Inteanaity
-~
e
“TT%—'—'

Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI

Lims 1d : CF-31681

Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #2 Lot F$3-02030

Sample 1d : CF-31681
Sample Type : Sample Amount=1.26000
Bottle No : 2

PEAK INFORMATION

Peak RT mins Area uvVs Area $
1 0.778 9470773 19.84
2 1.640 21839 0.05
3 2.067 B70140 1.82
4 2.524 10988242 2.320
5 3.600 4038044 B8.46
6 3.889 7145357 14.97
7 4,351 572941 1.20
8 4.680 235723 0.49
9 4.849 481892 1.01

10 5.204 465321 0.97
11 £.796 35290 0.07
12 6.133 9939¢€ 0.21
13 6.347 158927 0.33



 [CONTRACT] 9 EM31681A,2,1

. Reported on 24-AUG-1993 at 15:0%

Page 2

~ Peak RT mins Area uVs Area §
14 6.760 186055 0.39
15 6.956 76264 0.16
16 7.102 231503 0.49
17 7.396 50380 0.11
i8 7.636 42012 0.09
19 7.978 314497 0.66
20 8.293 32781 0.07
21 B.476 141828 0.30
22 8.631 30858 0.06
23 8.760 78584 0.16
24 8.933 80345 0.17
25 9.182 24922 0.05%
26 9.444 951689 0.20
27 9.578 47454 0.10
28 9.880 27197 0.06
29 10.093 81711 0.17
30 10.293 1171910 2.46
31 10.689 5873 0.01
32 10.898 129270 0.27
33 11.133 67059 0.14
34 11.524 120672 0.25
35 11.751 59280 0.12
36 11.924 125660 0.26
37 12.116 114868 0.24
38 12.342 36592 0.08
39 12.498 848303 1.78
40 12.733 40636 0.09
41 12.871 98457 0.21
42 13.102 144514 0.30
43 13.262 34494 0.07
44 13.542 713001 1.49
45 13.960 388180 0.81
46 14.138 94143 0.20
47 14.262 87809 0.18
§8 14,409 97041 0.20
49 14.742 §7552 0.12
50 14.929 37344 0.08
51 15.018 104026 0.22
§2 15.182 38914 0.08
53 15.431 1246910 2.61
54 15.680 106747 0.22
§5 15.831 313158 0.67
56 15.982 96694 0.20
57 16.284 28443 0.06
58 16.404 208555 0.44
59 16.560 130280 0.27
60 16.738 208030 0.44
61 17.071 67366 0.14
62 17.329 367489 0.77
63 17.613 180171 0.38
64 17.818 485713 1.02
65 18.022 342860 .73
66 18.142 62225 0.13
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 {CONTRACT] 9 EM31681A,2,1 page 3
'pnpo:tod on 24-AUG-1993 at 15:09

Peak RT mins Area uVs Area %
67 18.298 66337 0.14
68 18.427 80609 0.17
69 18.702 491970 1.03
70 1B.969 37735 0.08
71 19.040 39585 0.08
72 16.244 99102 0.21
73 19.316 164431 0.34
74 19.707 149376 0.31
75 19.840 39041 0.08
76 19.933 213907 0.07
717 20.113 105305 0.22
78 20.284 59462 0.12
79 20.431 31604 .07
80 20.644 1094742 v % 4
81 20.791 75605 0.16
82 20.969 732882 1.54
83 21.169% 43088 0.09
B4 21.240C 44630 0.09
85 21.396 159864 0.33
86 21.533 77436 0.16
B7 21.613 48708 0.10
88 21.733 369611 0.77
g9 21.911 118854 0.25
90 22.00% 185701 0.39
91 22.213 196112 0.41
92 22.658 1485106 3.11
93 22.809 143190 0.30
94 22.978 76834 0.16
95 23.102 51754 0.11
96 23.271 229253 0.48
97 23.667 126299 0.26
98 24.116 46654 0.10
99 24.262 76707 0.16

100 24.369 64055 0.13
101 24.524 78364 0.16
102 24.764 89639 0.19
103 24.880 72517 D.1%8
104 25.293 139015 0.29
105 ?75.462 505960 1.06
106 25.578 152943 0.32
107 25.773 61362 0.13
108 25.629 1031262 2.16
109 26.258 52438 0.11
110 26.373 64974 0.14
111 26.578 148948 0.31
112 26.818 1387607 2.91 |
113 27.018 357341 0.75
114 27.253 55465 0.12 |
115 27.440 312219 0.65
116 27.698 121445 0.25
117 27.853 70414 .15
118 28.120 367567 0.77

119 28.644 31035 0.07
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~ [CONTRACT] 9 EM31681A,2,1 Page 4
Reported on 24-AUG-1993 at 15:09 '

Peak RT mins Area uvVs Area §
120 28.796 34661 0.07
121 29.040 6020 0.01
122 29.422 56366 0.12
123 29.604 74793 0.14%6
124 30.031 74690 0.16
125 30.471 539483 1.13
126 30.618 466786 0.98
127 31.556 19840 0.04
128 31.818 18365 0.04
129 32.773 16446 0.03
130 34.333 58485 0.12

Totals

Unknowns (1] 0.00

Quantified 47727144 100.00

Grand Total 47727144 100.00

ANALYSIS SUMMARY

BREROE . oo s s s irsspaniess g rgEaess EM31681
RUN SEQUENCE. ..o covrevavonisancs EM31681A
Data not gquantified



Specification 0784-00001-8-01
Revision 0

FIGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

.
NUMART Test vayam
Material Part Number 'Description: 5/4- e [ ML  u Lo RALE -CEn_J.-u 'f"
Po. 17Z2m

Sampie No.:

Material Batch/Lot Number: Fg3 -g/0/3

) ) y
Sample Selection/Witness Removal: Qﬁjj 77//6_/_6;5
Inspéctor Date

Sample Received By W‘Z"f Z3
ABE Impe ate

Project Engineer
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Intensity (aV)

FIGURE 3

Ashland Chemical, Inc. -- Multichrom2 V2.0 6

Analysis Name : [CONTRACT] 9 EM316B81A,3, 1.
Sample #3 F93-01013 Amount : 1.240
PYROLYSIS OF THERMOLAG SAMPLES P

Pyrolysis 650 Deg C for 20 seconds

Sample #3 F33-01013

)\

Ad i ' _ " A A A L A — s W

0 5.0 0.0  15.0 20.0 5.0 .9 %.0
Tise (minutes)

Instrument . ¥en 3700 Method . EM31681
Channel Title : Channel #8 Calibration . EM31684
Lims ID : CF-31681 Run Sequence : EM31681A

Acquired on 24-AUG-1993 at 10: 48
Reported on 24-AUG-1993 at 11:56
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[CONTRACT] 9 EM31681a,3,1
Reported on 24-AUG-1993 at 15:09

Page 1

Injection Report
Acquired on 24-AUG-1993 at 10:49

fm}

Intensity
“ra

e

U,V

i .

Tine ininutes!
Ashland Chemical, Inc. -- Multichrom2 Vv2.0
Analyst Name : MARTI
Lims Id : CF-31681
Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #3 F93-01013

Sample 1Id : CF-31681

Sample Type : Sample Amount=1.24000
Bottle No : 3

PEAK INFORMATION

Peak RT mins Area uvVs Area %
1 0.773 8270502 20.31
2 1.431 835687 2.05
3 2.058 924569 2.27
4 2.520 1081662 2.66
5 3.604 3514208 8.63
6 3.876 3009507 1+ 39
7 3.911 3451561 8.47
8 4,684 258015 0.63
9 4.844 439834 1.08

10 5.196 412187 1.01
11 5.791 29837 0.07
12 5.987 38355 0.09
13 6.129 46517 0.11




~ [CONTRACT] 9 EM31681A,3,1 Page 2
 Reported on 24-AUG-1993 at 15:09 .

Peak RT mins Area uvVs Area %
14 6.342 132819 0.33
15 6.756 159622 0.39
16 6.960 71323 0.18
17 7.088 207782 0.51
18 7.400 48612 0.12
19 7.636 34027 0.08
20 7.987 270740 0.66
21 8.293 25579 0.06
22 8.471 118186 0.29
23 B.627 29084 0.07
24 8.760 67144 0.16
25 8.%833 73111 0.18
26 9.178 17488 0.04
27 9.351 38165 0.09
28 9.444 43625 0.11
29 9.564 27293 0.07
30 9.871 18185 V.04
31 10.089 71446 0.18
32 10.289 1040886 2.56
33 10.689 4858 0.01
34 10.898 107817 0.26
35 11.138 57879 0.14
36 11.520 110945 0.27
37 11.751 48568 0.12
38 11.924 110041 0.27
39 12.120 107263 0.26
40 12.338 37087 0.09
41 12.498 797208 1.96
42 12.733 28842 0.07
43 12.9%11 78363 0.19
44 13.071 261392 0.64
45 113.55%1 634015 1.56
46 13.969 358254 0.88
47 14.138 73169 0.18
48 14.262 74339 0.18
49 14.418 48787 0.12
50 14.742 46819 0.11
51 14.933 34283 0.08
§2 15.013 89551 0.22
53 15.182 32858 0.08
54 15.280 29708 0.07
55 15.431 884689 2.17
56 15.671 84406 0.21
57 15.831 21070 0.05
58 15.978 130962 0.32
59 16.284 28644 0.07
60 16.409 183367 0.45
61 16.560 115652 0.28
62 16.733 220905 0.54
63 17.067 60750 0.15
64 17.333 346313 0.85
65 17.613 167439 0.41

66 17.818 428776 1.05



 [CONTRACT] 9 EM31681A,3,1

 Reported on 24-AUG-1993 at 15:09

)

Page 3

Peak RT mins Area uvs Area §
67 18.022 304823 .75
68 18.147 53994 0.13
69 18.298 55615 0.14
70 18.431 67498 0.17
71 18.702 430290 1.06
72 18.973 28745 0.07
73 19.044 348131 0.09
74 19.244 92324 0.23
7% 19.324 136792 0.34
. 15.7M1 124456 0.31
77 19.844 32788 0.08
78 19.951 26986 0.07
79 Z20.084 92935 0,23
80 20.280 47614 0.12
81 20.458 17590 0.04
82 20.644 929875 2.28
83 20.804 59330 0.15
84 20.987 487442 1.20
85 21.169 26287 ¢.06
86 21.258 39329 0.10
87 21.400 124326 0.31
88 21.533 57395 0.14
89 21.613 37463 0.09
90 21.733 311138 0.76
91 21.916 59993 0.15
92 22.022 90268 0.22
93 22.218 124944 0.31
84 22.658 883661 2.17
95 22.804 109041 0.27
96 22.978 42352 0.10
97 23.102 32631 0.08
98 23.271 171308 0.42
99 23.671 72994 0.18

100 24.102 15512 0.04
101 24.262 72817 0.18
102 24.529 35733 0.09
103 24.764 36098 0.09
104 24.889 22222 0.05
105 25.289 25120 0.06
106 25.458 382097 0.94
107 25.569 BB925 0.22
108 25.769 24908 0.06
109 25.924 742835 1.82
110 26.120 67042 0.16
111 26.262 30449 0.07
112 26.364 33978 0.08
113 26.573 92466 0.23
114 26.809 1155381 2.84
115 27.022 260721 0.64
116 27.258 28938 0.07
117 27.440 241255 0.59
118 27.640 69690 0.17
119 27.849 36272 0.09



[CONTRACT] 9 EM31681A,3,1

Reported on 24-AUG-1993 at 15:08

~ peak RT mins  Area uVs Area %
120 28.120 260700 0.64
121 28.640 14770 0.04
122 28.804 21912 0.05
123 29.400 32398 0.08
124 29.631 60794 0.15
125 130.018 48253 0.12
126 30.48% 480222 1.18
127 30.640 370425 0.91
128 31.55%6 11020 0.03
129 34.364 82174 0.20
130 39.822 22491 0.06
Totals
Unknowns 0 0.00
Quantified 40727452 100.00
Grand Total 40727452 100.00

ANALYSIS SUMMARY

Data not quantified

. EM31681
RUN SOQUENCE...cccocscsscsrnnsss

EM31681A



Specification 0784-00001-5-01
Revision 0

FIGURE B.1

THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

Sample No.:

Material Part Number/Description:

Material Batch/Lot Number:

Sampie Selection/Witness Removal:

Sample Received By

F4
NUMANT Test Prooyan

P4
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Po. 1T=M 9

£ 22 -//P0R

.M Yss /33

in$pector Date

Wﬁ/r-a
ABB Impéll Date

Project Engineer
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Intensity {(aV)

FIGURE 4

Ashland Chemical, Inc. -- Multichrom2 V2.0 .43,

Analysis Name : [CONTRACT] 9 EM316B1A, 4, 1.
Sample #4 F93-11002 Amount : 1.470
PYROLYSIS OF THERMOLAG SAMPLES

Multichros
Pyrolysis at 650 Deg C for 20 seconds
Sample #4 FO30N04F | .
’ ol 20 FC"':L}
F 1 4 1 3 i a A . A ' A - - - i . L
.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0

Time (minutes)

Instrument . Ven 3700 HMathod
Channel Title : Channal #9 Calibration
Lims ID . CF-31684 Run Sequence :

Acquired on 24-AUG-1993 at {1: 44
Reported on 24-AUG-1993 at 13: 26

. EM31684
. EM31681

EM31681A



~ {CONTRACT] 9 EM31681A,4,1 Page 1
. Reported on 24-AUG-1993 at 15:09

-

Injection Report
Acquired on 24-AUG-1993 at 11:41

~a

Intenslicy fm¥)
eI re S P i

Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI

Lims I1d : Cr-31681

Comment : PYROLYSIS OF 12 THERMO LAG SANMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #4 F93-11002

Sample Id : CF-31681
Sample Type : Sample Amount=1.47000
Bottle No : 4

PEAK INFORMATION

Peak RT mins Area uVs Area %
1 0.773 8593318 20.01
2 2.062 790349 1.84
3 2.533 1032981 2.40
4 3.613 3600050 8.28
5 3.898 6538086 15.22
6 4.396 406149 D.95
7 4.684 245013 0.57
8 4.867 450691 1.05
9 5.222 379472 0.88

iC 5.804 36120 0.08
i1 6.156 82523 0.19
12 6.342 163864 0.38
13 6.769 169148 0.39



AT RN i o b M

 [CONTRACT] 9 EM31681A,4,1

~ Reported on 24-AUG-1993 at 15:09

Page 2

- Peak RT mins Area uVs Area %
14 6.969 65917 0.15
15 7.116 193289 0.45
16 7.404 46042 0.11
17 7.644 48946 911
18 7.991 284524 0.66
19 8.302 28714 0.07
20 0.484 125294 0.29
21 8.760 98304 0.23
22 8.942 69782 0.16
23 9.182 21209 0.05
24 9.360 41363 0.10
25 9.467 78328 0.18
26 9.884 23498 0.05
27 10.098 68638 0.16
28 10.302 970112 2.26
29 10.422 202620 0.47
30 10.693 17507 0.04
31 10.907 120284 0.28
32 11.138 56824 0.13
33 11.458 35224 0.08
34 11.533 77503 0.18
35 11.756 45354 .11
36 11.4%29 108697 0.28
37 12.133 94264 0.22
s 12:351 26500 0.06
39 12.507 900337 2.10
40 12.733 30731 0.07
41 12.853 568BE9 0.13
22 13.331 112654 0.26
43 13.547 624475 1.45
44 13.796 44329 0.10
45 13.969 374096 0.87
46 14.147 65297 0.15
47 14.276 60110 0.14
48 14.422 55596 0.13
49 14.747 48469 0.13
50 14.933 32972 0.08
51 15.022 92040 0.21
52 15.187 33688 0.08
53 15.284 30096 0.07
54 15.444 933814 2.:37
55 15.604 S$20122 1.23
56 15.836 31430 0.07
57 15.982 111513 0.26
58 16.289 27927 I
59 16.413 205408 0.48
60 16.578 143622 0.33
61 16.738 202821 0.47
62 17.080 61655 0.14
63 17.338 350112 0.82
64 17.618 161864 0.38
65 17.822 502598 1.17
66 18.027 323055 0.75

-



LCOITIRCT) 9 EM31681A,4,1

Iopottcd on 2!-506—1993 at 15:09

4

Peak T mins Area uVs Area %
67 18.151 62468 0.15
€8 18.302 6394~ 0.15
69 18.453 82812 9.19
70 18.707 460638 1.07
71 18.978 39370 0.09
72 19.062 32502 0.08
33 19.253 103664 0.24
74 19.329 154736 0.36
75 19.716 145691 0.34
76 19.849 35714 0.08
77  19.951 33311 0.08
78 20.120 106229 0.25
79 20.289 63463 0.15
80 20.462 27412 0.06
81 20.649 955310 2.22
82 20.809 66173 0.15
83 20.991 496798 1.16
84 21.169 38208 0.09
A5 21.249 $9953 0.12
86 21.404 140219 0.33
§7 21.3%38 69748 0.16
88 21.618 47282 0.11
89 21.738 320972 0.75
90 21.916 73375 0.17
91 22.018 131159 0.31
92 22.222 140934 €.33
93 22.422 33704 0.08
94 22.680 1227090 2.86
95 22.818 126380 0.29
96 22.982 58600 0.14
97 23.111 47268 0.11
98 23.276 211489 0.49
99 23.671 132414 0.31

100 24.084 47878 0.11
101 24.267 104771 0.24
102 24.533 80202 0.19
103 24.769 74309 0.17
104 24.902 62504 0.15
105 25.302 113197 0.26
105 25.467 448624 1.04
107 25.578 141664 0.33
108 25.769 44274 0.10
109 25.933 737470 1.72
110 26.124 76061 0.18
111 26.378 106267 0.25
112 26.582 136275 0.32
113 26.813 1239040 2.88
114 27.027 344209 0.80
115 27.267 47647 0.11
116 27.449 275197 0.64
117 27.644 96311 0.22
118 27.858 51384 0.12
119 28.133 302761 0.70



e T T e A i S

{CONTRACT] 9 EM31681A,4,1 Page 4
Reported on 24-AUG-1993 at 15:09 .

-

Peak RT mins Area uvVs Area %
120 28.658 27430 0.06
121 28.804 30232 0.07
122 29.422 43355 0.10
123 29.640 26652 0.06
124 30.467 439665 1.02
125 30.644 361733 0.84
126 31.582 26029 0.06
127 31.831 12816 0.03
128 34.391 95007 0.22

Totals

Unknowns 0 .00

Quantified 42955204 100.00

Grand Total 42955204 100.00

ANALYSIS SUMMARY

MEthOd. cocisvsrivessnassnnsnasss EM31681
RUN SEQUEeNCEe. ... .covsvosssansnns EM31681A
Data not guantified



Specification 0784-00001-S-01
Revision 0

FIGURE B.1
THERMO-.AG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

3%
Sample No 5’

NUMARC jest Proa ran-

- .’\\ ’
Material Part Number/Description ___‘-_?v_ E@ ___?,n_s‘_‘,/:,,_&_ o e |

Feo. /[IEM 4

gre— s o~ o
Material Batch/Lot Number 923 —peocC
7401 2, L
Sample Selection/Witness Removal: __;z,g’f,&»?/w 74/‘9’?./' 23
ifspector Date
Sample Received By A__"“/ : - 27673
ABB Impelt’ Date

Project Engineer




Intensity (mv)

FIGURE 5

Ashland Chemical, Inc. -- Multichrom2 V2.0 6

Analysis Name : [CONTRACT] 9 EM31681A, 5, 1.
Sample #5 F93-06008 Amount : 1.530
PYROLYSIS OF THERMOLAG SAMPLES itkhibe

Pyrclysis at 650 Deg C for 20 Seconds

Sample #5 FS3-06008

0 4.0 8.0 12.0 16.0 20.0 24.0 8.0 2.0
Tise (minutes)

Instrument . Ven 3700 Method . EM316814
Channel Title : Channel #9 Calibration : EM316814
Lims ID . CF-31681 Run Sequence : EM316841A

Acquired on 24-AUG-1993 at 12: 26
Reported on 24-AUG-1993 at 3. 29



[CONTRACT) 9 EM31681A,5,1
Reported on 24-AUG-1993 at 15:09

Page 1

Injection Report
Acquired on 24-AUG-1993 at 12:26

8
;'I
i
* b
»
- 3
t
c
e i
B
b
l
Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI
Lims Id : CF-31681
Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #5 F93-06008

Sample 1d : CF-31681

Sample Type : Sample Amount=1.53000
Bottle No 3 9

PEAK INFORMATION

Peak RT mins Area uVs Area %
1 0.764 11144417 18.91
2 2.071 990696 1.68
3 2.529 1230154 2.09
4 3.640 4929414 8.37
5 3.929 8586200 14.57
6 4.378 608243 1.03
7 4.689 249957 0.42
8 4,867 536063 0.91
9 5.236 427152 0.72

10 5.800 27395 .05
11 6.156 57152 0.10
12 6.360 191174 0.32
13 6.778 152306 0.26




" i

[CONTRACT] 9 EM31681A,5,1

Reported on 24-AUG-1993 at 15:09

Page }

Peak RT mins Area uVs Area §%
14 7.124 279377 0.47
15 7.427 35121 0.06
16 7.649 13532 0.02
17 8.000 293739 0.50
18 8.307 16806 0.03
19 B8.493 137159 0.23
20 8.649 26788 0.05
21 8.769 69000 0.12
22 8.938 65691 0.11
23 9.204 14815 0.03
24 9.471 92832 0.16
25 9.591 24009 0.04
26 9.889 22891 0.04
27 10.116 91264 0.15
28 10.311 1388475 2.36
29 10.716 5923 0.01
30 10.920 148163 0.2%
31 11.151 75385 0.13
32 11.547 144247 0.24
33 11.769 71992 0.12
34 11.938 144047 0.24
35 12.138 1298957 0.22
36 12.364 38606 0.07
37 12.520 1117624 1.90
8 12.751 8605 0.01
39 12.871 27980 0.05
40 13.116 148196 0.25
41 13.560 767219 1.30
42 13.978 432738 0.73
43 14.151 57504 0.10
44 14,289 59998 0.10
45 14.440 65166 0.11
46 14.671 21275 0.04
47 14.760 45629 0.08
48 15.031 166943 0.28
49 15.196 43701 0.07
50 15.298 36576 0.06
51 15.453 1023401 1.74
52 15.564 400753 0.68
53 15.840 40212 0.07
54 15.991 125639 0.21
55 16.307 40095 0.07
56 16.422 261282 0.44
57 16.582 160256 0.27
58 16.747 267576 0.45
59 17.089 84499 0.14
60 17.342 458377 0.78
61 17.627 224995 0.38
62 17.831 596302 1.01
63 18.040 429689 0.73
64 18.156 82029 0.14
65 18,316 89906 0.15
66 18.431 112991 0.19



 {CONTRACT] 9 EM31681A,5,1

Repoited on 24-AUG-1993 at 15:09

Peak RT mins Area uVs Area %
67 18.720 629057 1.07
68 18.987 53317 0.09
69 19.062 49291 0.08
70 19.258 149681 0.25
71 19.342 230080 0.39
72 19.720 204493 0.35
73 19.858 62271 .11
74 19.969 52111 0.09
7% 20.129 1505876 0.26
76 20.298 96477 0.16
77 20.476 46780 0.08
78 20.667 1353744 2.30
79 20.827 88480 0.15
80 20.996 722480 .23
81 21.258 131668 0.22
82 21.409 217810 0.37
82  21.9551 103930 0.18
84 21.636 77568 0.13
85 21.760 461403 0.78
86 21.929 117075 0.20
8y 22.827 169277 0.29
88 22.236 270120 0.46
89 22.684 2173820 3.69
90 22.836 197635 0.34
91 22.991 104033 0.18
92 23.120 B3366 0.14
93 23.289 361491 0.61
94 23.689 216969 0.37
95 24.098 115897 0.20
96 24.280 181145 0.31
97 24.542 145108 0.25
98 24.782 129480 0.22
99 24.9%07 122032 0.21

100 25.107 71468 0.12
101 25.316 153308 0.26
102 25.471 635599 1.08
103 25.587 161500 0.27
104 25.702 67079 0.11
105 25.791 78208 0.13
106 25.951 1294845 2.20
107 26.387 195393 0.33
i08 26.609 247770 0.42
109 26.840 1752755 2.97
110 27.044 550267 0.93
111 27.302 137096 0.23
112 27.462 552514 0.94
113 27.662 225033 0.38
114 27.893 204418 0.35
115 28.160 600605 1.02
116 28.347 23474595 0.40
117 28.671 165438 0.28
118 28.818 297134 0.50
119 29.240 50350 0.09
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 [CONTRACT] 9 EM31681A,5,1 Pagh 4
Reported on 24-AUG-1993 at 15:09 .

Peak RT mins Area uVs Area %
120 29.440 141991 0.24
121 29.658 153798 0.26
122 130.084 163669 0.28
123 30.507 641692 1.09
124 30.653 633959 1.08
125 31.573 60075 0.10
126 31.836 49625 0.08
127 32.493 18572 0.03
128 34.400 112462 0.19
129 35.507 32097 0.05
130 39.013 60651 0.10
131 39.084 328961 0.07
132 39.360 9234 0.02
133 19.618 9557 0.02

Tctals

Unknowns | v.00

Quantified 58927848 100.00

Grand Total 58927848 100.00

ANALYSIS SUMMARY

MOLRDB . cocvviiinsrsssannsertnsss EM31681
Run SeQuencCe. ......«« TSP EM31681A
pata not gquantified



Specification 0784-00001-S-01
Revision 0

FIGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

Sample No. %6
NUMARC Te<t Profjrqm

Material Part Number/Description /) HP - Baseling Faunsl
Po. itTem |
Material Batch/Lot liumber: F L -0 /O L3
e .’/ J 4 "
Sample Selection/Witness Removal. 73114/, j %é/’if’
insgéctor Date

Sample Received By

Project Engineer




Intensity (aV)

FIGURE 6

Ashland Chemical, Inc. -- Multichrom2 V2.0 445,

Analysis Name : [CONTRACT] 9 EM31684A, 6, 1.
Sample #6 F93-01013 Amount : 1.480
PYROLYSIS OF THERMOLAG SAMPLES Multichros

Pyrolysis at 650 Deg C for 20 Seconds

Sample #6 F93-01043

A il A

0 8.0 10.0 15.0 20.0 5.0 3.0 ».0
Time (minutes)

Instrument . ¥en 3700 Method . EM316814
Channel Title : Channel #8 Calibration : EM316814
Lims ID . CF-316814 Run Sequence : EM3168i1A

Acquired on 24-AUG-1993 at 13: 15
Reported on 24-AUG-1993 at 14: 38



 {CONTRACT] 9 EM31681A,6,1
Reported on 24-AUG-1993 at 15:09

Page 1

Acquired on 24-AUG-1993 at 13:15

fm¥)

Ashland

Analyst
Lims Id
Comment

Intensic.

Injection Report

{1 4
U,

Tiae Winumes)
Chemical, Inc. -- Multichrom2 v2.0
Name : MARTI
: CF-~31681

Method Title
Sample Name

PYROLYSIS OF 12 THERMO LAG SAMPLES

; PYROLYSIS OF
: Sample 46 F93-01013

Sample 1d : CF-31681
Sample Type : Sample
Bottle No : 6
PEAK INFORMATION
Peak RT mins Area uvs Area %
1 0.796 11929331 20.37
2 2.084 1008218 1.72
3 2.560 1349112 2.30
4 3.658 5187564 8.86
5 3.951 9124602 15,58
6 4.418 642922 1.10
7 4.689 297389 0.51
8 4.880 585083 1.00
9 5.253 561329 0.96
10 5.800 46203 0.08
11 6.138 99011 0.17
12 6.351 262854 0.45
i3 6.769 225705 0.39

THERMOLAG SAMPLES

Amount=1.48000

i : s ¢
B A —————



[CONTRACT] 9 ENM31681A,6,1

Reported on 24-AUG-1993 at 15:09

Peak RT mins Area uVs Area %
14 7.124 348771 0.60
15 7.396 61908 0.11
16 7.658 40772 0.07
17 8.000 384540 0.66
i8 8.302 38524 0.07
i9 8.493 173630 0.30
20 8.636 41214 0.07
21 8.7€4 97611 0.17
22 8.956 8B936 0.15
23 §.196 28975 0.05
24 9.307 31815 0.05
25 9.467 90109 D.1%
26 9.582 39391 0.07
27 9.684 31534 0.05
28 10.111 89171 0.15
29 10.311 152517% 2.60
30 10.707 6155 0.01
31 10.916 157927 0.27
32 11.151 77651 0.13
33 11.462 45625 0.08
34 11.542 102273 0.17
35 11.769 64767 0.11
36 11.938 147948 0.25
37 12.138 137221 0.23
38 12.360 38750 0.07
319 12.520 1171900 2.00
40 12.747 37534 0.06
41 12.867 73193 0.12
42 13.120 96320 0.16
43 13.556 800738 1.37
44 13.978 439555 0.75
45 14.156 57405 0.10
46 14.284 54959 0.09
47 14.440 77413 0.13
48 14.667 17316 0.03
49 14.756 42085 0.07
80 15.027 169566 0.29
51 15,200 44232 0.08
52 15.293 41498 0.07
§3 15.462 1579701 2.70
54 15.698 105347 0..8
55 15.840 41138 0.07
56 15.987 176253 0.30
57 16.298 38340 0.07
58 16.422 265885 0.45
59 16.587 178112 0.30
60 16.742 234707 0.40
61 16.862 54421 0.09
62 17.084 89133 0.15
63 17.351 503673 0.86
64 17.631 233338 0.40
65 17.831 644825 1.10
66 18.040 444650 0.76



[CONTRACT] 9 EM31681A,6,1 Page 3
?lpotted on 24-AUG-1993 at 15:09
Peak RT mins Area uVs Area §
67 18.160 86083 0.15
68 16.316 94395 0.16
69 18.484 123138 0.21
70 18.720 640972 1.09
71 18.987 55739 0.10
72 19.080 54648 0.09
73 19.262 158620 0.27
74 19.347 208892 0.36
75 19.729 210170 0.36
76 19.853 61039 0.10
77 19.973 46046 0.08
78 20.124 151728 0.26
79 20.302 94180 0.16
80 20.471 40337 0.07
81 20.680 1341788 2.29
82 20.831 73852 0.13
83 20.996 713072 e ¥
84 21.249 123178 0.21
BS 21.409 207870 0.35
86 21.551 169601 0.29
87 21.760 428299 0.73
g8 21.924 100678 0.17
89 22.022 154619 0.26
90 22.249 231366 0.39
91 22.680 1495129 2.55
92 22.831 178442 0.30
93 22.991 92404 0.16
94 23.120 62161 0.11
95 23.298 294064 0.50
96 23.689 190573 0.33
97 24.120 68744 0.12
98 24.280 87978 0.15
99 24.382 88932 0.15
100 24.547 103657 0.18
101 24.800 94690 0.16
102 24.8%20 84632 0.1
103 25.111 51408 0.08
104 25.320 97487 0.17
105 25.476 611949 1.04
106 25.591 202146 0.35
107 25.787 59426 0.10
108 25.951 1199934 2.05
109 26.284 46870 0.08
110 26.378 77211 0.13
111 26.573 178282 0.30
112 26.836 1641487 2.80
113 27.040 454065 0.78
114 27.289 61969 0.11
115 27.467 370638 0.63
116 27.653 109436 0.19
117 27.884 87011 0.15
118 28.156 444661 0.76
119 28.369 75872 0.13




[CONTRACT] 9 EM31681A,6,1 Page 4
Reported on 24-AUG-1993 at 15:09 .

Peak RT mins Area uVs Area %
120 28.662 154152 0.26
121 28.818 §7597 0.12
122 29.431 43910 0.07
123 29.649 49515 0.08
124 30.084 63319 0.11
125 30.502 526879 0.90
126 30.658 426376 0.73
127 31.560 14055 0.02
128 31.831 15501 0.03
129 34.404 103791 0.18

Totals

Unknowns 0 0.00

Quantified 58573608 100.00

Grand Total 58573608 100.00

ANALYSIS SUMMARY

Methof, ccvssnnsnsssssssnsnenssne EM31681
RUN SEQUENCE.....coversvssssnsss EM316B1A
Data not quantified



Specification 0784-00001-S-01

FIGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

-
Sample No X._:;___-._
Material Part Number/Description: !1_ V1. “'EJ bpafd
£Jat ?o
Material Batch/Lot Number: F 3% /R0 Q’
%\‘\
Sampie Selection/Witness Removal M / st a £-/0-93
Y inenector Date
i i) B
F s ‘ e o~ SIS D
Sample Received By Gk C\K/)’\J 8~10-9%
ABB Ifnpell Date

Project Engineer

Revision 0



Ashland Chemical, Inc. -- Multichrom2 V2.0 @

Analysis Name : [CONTRACT] 9 EM316B81A, 7, 1
Sample #7 £92-12016 Amount : 1.230
PYROLYSIS OF THERMOLAG SAMPLES

Multichrom
F o o Z
7004~ |
r
-
800+
:l' | Y 3t € ey t
r |
SOOr-* i 3m #7 it
s [ !
> 400+
- r |
12 r
P |
a4 |
[ : (
r : * ; i
- i E i
100} . ~i :
:P» ! W | ‘w’l‘ H ““": R&\, &—A AL l ‘ l A
8:“—4 s B8 E ..__I f_::_ ‘.L_‘ .K 'f &,% t - t  W— .l__..A. N TS SENNN == j T N WSS == :__ ‘L - WL - .A.....i. - wias e j
: 0.0 5.0 10.0 o 20.0 25.0 30.0 3.0 40.0
Tise (minutes)
Instrument + ¥en 3700 Method + EM316814
Channel Title : Channel #9 Calibration . EM31681
ims ID . CF-31681 Run Seguence EM31681A

ACQul”Ed on 24 AUG-1993 at 14 02
Reported on 24-AUG-1S83 at 15: 07




- [CONTRACT) 9 EM31681A,7,1
Repotted on 24-AUG-1993 at 15:38
.

Injection Report

Acquired on 24-AUG-1993 at 14:02

0

fmu )
o

Intanatry

é#  H- .i b S,;;j_;;u

Time Ininutes!
Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI
Lims Id : CF-31681
Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample %7 £92-12016

Sample Id : CF-31681
Sample Type : Sample Amount=1.23000
Bottle No s 7

PEAK INFORMATION

Peak RT mins Area uVs Area %
1 0.791 8834793 18.15
2 1.467 935742 1.92
3 2:107 984145 2.02
4 2.564 1160281 2.38
5 3.662 4142702 8.51
6 1.951 7246517 14.88
F § 4.404 530508 1.09
8 4.720 269024 0.55
9 §.902 527990 1.08

10 5.262 452531 0.9
11 6.018 44826 0.09
12 6.156 44631 0.09




. [CONTRACT] 9 EM31681A,7,1
Reported on 24-AUG-1993 at 15:38

Page ?

Peak RT mins Area uVs Area %
13 6.387 198545 0.41
14 6.778 166750 0.34
15 7.12% 289526 0.59
16 7.409 47783 0.10
17 7.640 48906 0.10
18 8.009 302545 0.62
19 8.307 28744 0.06
20 8.493 137286 0.28
21 B8.644 39761 0.08
22 8.769 81927 0.17
23 8.947 83822 .17
24 9.200 22245 0.05
25 9.471 110852 0.23
26 9.889 18399 0.04
27 10.111 78782 0.16
28 10.316 1204950 2.47
29 10.924 125726 0.26
30 11.156 64270 0.13
31 11.462 41154 0.08
32 11.547 83708 0.17
33 11.760 52776 0.31
34 11.938 119565 0.25
35 12.138 107465 0.22
36 12,351 28857 0.06
37 12.524 986979 2.03
38 12.756 5566 0.01
39 12.916 21982 0.05
40 13.116 64970 0.13
1 13.29%3 26880 0.06
42 13.564 675497 1.39
43 13.987 434211 0.89
44 14.298 46501 0.10
45 14.413 66854 0.14
46 14.676 11951 0.02
47 14.760 37100 0.08
48 15.027 147265 0.30
49 15.204 41850 0.09
50 15,302 31885 0.07
51 15.458 991016 2.04
52 15.649 404674 0.83
53 15.840 29289 0.06
54 15.987 135932 0.28
55 16.284 28726 0.06
56 16.431 235328 0.48
57 16.587 153561 0.32
58 16.747 250960 0.52
59 17.089 74117 0.15
60 17.342 390841 0.80
61 17.631 184099 0.38
62 17.836 550846 1.13
63 18.040 375244 0.77
64 18.164 78083 0.16
65 18.324 70108 0.14



A ey Ay
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 [CONTRACT] 9 EM31681A,7,1

!apo:tcd on 24-AUG-1993 at 15:38

Fage 3

Peak RT mins Area uvVs Area §
66 18.440 91508 0.19
67 18.724 543860 1.12
68 18.987 43928 0.09
69 19.080 56546 0.12
70 19.262 95521 0.20
71 19.351 184197 0.38
e —19.724 170773 0.35
73 19.862 53094 0.11
74 19.982 41486 0.09
75 20.116 119736 0.25
76 20.298 76060 0.16
77 20.467 25059 0.05
78 20.684 1060696 2.18
79 20.836 76305 0.16
80 21.004 646812 1.33
81 21.227 94991 0.20
82 21.4113 177008 0.36
83 21.58%51 86698 0.18
B4 21.636 56901 0.12
85 21.764 370793 0.76
86 21.938 98667 0.20
87 22.031 147139 0.30
B8 22.258 140862 0.29
89 22,364 41551 0.09
90 22.444 44344 0.09
91 22.689 1011498 2.08
92 22.836 148597 0.31
93 23.004 99004 0.20
94 23.120 77964 0.16
9% 23.293 297517 0.61
96 23.693 310444 0.64
97 24,138 84847 0.17
98 24.289 187545 0.39
99 24.551 155673 0.32

100 24.796 121394 0.25
101 24.916 92850 0.19
102 25.111 63943 0.13
103 25.324 104637 0.21
104 25.484 510807 1.05
105 25.600 153228 0.31
106 25.787 51458 0.11
107 25.947 916225 1.88
108 26.396 72093 0.15
109 26.511 60657 0.12
110 26.5%91 92018 0.19
111 26.840 1427351 2.93
112 27.049 334610 0.69
113 27.284 46320 0.10
114 27.480 305845 0.63
115 27.653 95987 0.20
116 27.880 44037 0.09
117 28.169 2913616 0.60
118 28.676 19841 0.03



. [CONTRACT] 9 EM31681A.7,1

Reported on 24-AUG-1993 at 15:38

Page 4

Peak RT mins Area uVs Area %
119 28.849 18722 0.04
120 29.422 40246 0.08
121 29.662 29407 0.06
122 30.080 41276 0.08
123 30.520 422368 0.87
124 30.698 387793 0.80
125 31.604 26617 0.05
126 31.876 17490 0.04
127 34.440 1107063 0.23
128 35.533 35507 0.07
129 39.120 196904 0.40
130 39.267 50990 0.10
131 39.364 136846 0.28
132 39.658 146562 0.30
133 39.836 92962 0.19

Totals

Unknowns 0 0.00

Quantified 48685288 100.00

Grand Total 48685288 100.00

Method

ANALYSIS SUMMARY

Run sequence.......

Data not quantxfied

-------------

------------

EM31681
EM31681A



Specification 0784-00001-5-01
Revision 0

FIGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION

> -
Sampie No . X 3
Material Part Number/Description i /?z; shoped Gt
Secthon
Material Batch/.ot Number: F93-09033
o,

Sample Selection/Witness Removal. %}? Z M 8-14-73

inspector Date

C 2% -1
Sample Received By \/‘;_g\; &-10-92




Intensity (wV)

FIGURE 8

Ashland Chemical, Inc. -- Multichrom2 V2.0 6
Analysis Name : [CONTRACT] 9 EM31681A, 8, 1.

Sample #8 F92-09033 Amount : 1.330
PYROLYSIS OF THERMOLAG SAMPLES

Multichros

Pyrolysis at 650 Deg C for 20 Seconds

Sample #8 F32-09033

X 10.0 ®.0 2.0 3.0 %.0 ®.0
Time (minutes)

Instrument . ven 3700 Method . EM31681

Channel Title : Channel #9 Calibration : EM3i6814

Lims ID : CF-31681 Run Sequence : EM31681A

Acquired on 24-AUG-1993 st 14 52
Reported on 24-AUG-1983 at 15: 35



{CONTRACT] 9 EM31681A,8,1 Page 1
Reported on 24-AUG-1993 at 15:38
.

Injection Report
Acquired on 24-AUG-1993 at 14:52

g
s
LR’
>
e !
<
k4
t
sl
i
1 |
.U
Time ininutes)
Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst NM=ae : MARTI
Lims 1d : Cr-31681
Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #8 F52-09033

Sample 1d : CF-31681
Sample Type : Sample Amount=1.33000
Bottle No : B

PEAK INFORMATION

Peak RT mins Area uVs Area §%
1 0.836 B701688 19.11
2 2.156 812153 1.78
3 2.631 969123 2eid
4 3.724 3772930 8.29
5 3.996 6846284 15.04
6 4.436 526660 1.16
7 4.764 273985 0.60
8 4.933 443440 0.97
- 5.302 391502 0.86

10 5.813 38958 0.09
11 6.044 32599 0.07
12 6.173 48147 0:11
13 6.396 204862 0.45



L .

~ |CONTRACT) 9 EM31681A,8,1

Reported on 24-AUG-1993 at 15:38

Page 2

Peak RT mins Area uvVe Area %
14 6.800 170311 0.37
15 7.013 65866 0.14
16 7.147 199463 0.44
17 7.436 45597 0.10
18 7.684 44683 0.10
19 8.031 286768 0.63
20 8.320 26630 0.06
21 8.507 130252 0.29
22 8.658 35052 0.08
23 £.800 65773 0.14
24 8.978 61676 0.14
25 9.218 18507 0.04
26 9.484 83726 0.18
27 9.613 25576 0.06
28 9.907 17570 0.04
29 10.129 62223 0.14
30 10.333 1144184 2.51
31 10.729 4107 9.02E-3
32 10.938 108297 0.24
33 11.169 53221 0.12
34 11.480 36738 0.08
35 1.556 72895 0.16
36 11.796 46926 0.10
37 11.956 103475 0.23
38 12.156 92694 0.20
39 12.364 20072 0.04
40 12.542 B76211 1.92
41 12.760 18838 0.04
42 2.911 43957 0.10
43 13.129 68279 0.15
44 13.582 616817 1.35
45 14.009 347945 0.76
46 14.164 49973 0.11
47 14.316 43851 0.10
48 14.449 54269 0.12
49 14.778 45979 0.10
50 15.044 128128 0.28
51 15.227 38008 0.08
52 15.320 27371 0.06
5§53 15.476 941674 2.07
54 15.729 224239 0.49
65 15.853 32824 0.07
56 16.004 111487 0.24
87 16.316 33166 0.07
58 16.440 214005 0.47
59 16.604 135949 0.30
60 16.760 174529 0.38
61 16.880 47664 0.10
62 17.107 69471 0.15
63 17.360 372041 0.82
64 17.644 181492 0.40
65 17.849 522145 1.15
66 18.058 334005 0.73



1c

CT] 9 EM31681A,8,1

‘lnported on 24-AUG-1993 at 15:38

Page 3

Peak RT mins Area uVs Area §
67 18.178 71174 0.16
68 18.338 74725 0.16
69 18.489 96738 0.21
70 18.729 506159 1.11
71 19.000 44905 0.10
72 19.107 45001 0.10
73 19.280 103195 0.23
74 19.369 180757 0.40
75 19.747 172020 0.38
76 19.880 52731 0.12
77 20.000 44446 0.10
8 20.120 120983 D.27
79 20.320 79444 0.17
80 20.484 31903 0.07
81 20.707 1031922 2,27
82 20.853 80293 0.18
83 21.0822 621929 1.37
84 21.240 98605 0.22
85 21.431 173774 0.38
86 21.569 91322 0.20
87 21.649 61113 0.13
88 21.782 356105 0.78
89 21.960 124795 0.27
9N 22.058 215373 0.47
L 22278 192924 0.42
92 72.480 49822 0.11
93 22.724 1407905 3.09
94 22.853 156338 0.34
95 23.013 102966 0.23
%6 23.147 73486 0.16
97 23.320 297111 0.65
98 23.716 312094 0.69
89 24.307 325528 0.72

100 24.569 156144 0.34
101 24.827 108063 0.24
102 24.942 81870 0.18
103 25.12% 66365 0.15
104 25.338 164585 0.23
105 25.493 435131 1.07
106 25.596 174032 0.38
107 25.813 58560 0.13
108 25.969 918224 2.02
109 26.404 91173 0.20
110 26.502 61746 0.14
111 26.604 68729 0.15
112 26.858 1352005 2.97
113 27.058 383804 0.84
114 27.298 67292 0.15
115 27.498 319.41 0.70
116 27.707 132618 0.29
117 27.916 72844 0.16
118 28.182 394512 0.87
i19 28.716 55965 0.12



 [CONTRACT] 9 EM31681A,8,1
Reported on 24-AUG-1993 at 15:38

Page 4

Peak RT mins Area uvs Area §
120 28.862 73634 0.16
121 29.462 78213 0.17
122 29.698 55662 0.12
123 30.147 51290 0.11
124 30.560 347555 0.76
125 30.698 326543 0.72
126 31.644 17205 0.04
127 31.929 13655 0.03
1286 32.573 12245 0.03
129 32.947 8699 0.02
13¢ 34.484 110669 0.24
131 35.636 37498 0.08

Totals

Unknowns 1) 0.00

Quantified 45524184 100.00

Grand Total 45524184 100.00

ANALYSIS SUMMARY

BORRDE . 3« sssssrunrones b adnis b EM31681
RUN SOQUENCE. s scssssansssssnss EM31631A
Data not quantified



JUL 3@ '93 15:33 FROM OMEGR POINT LABS PAGE . 883

Specification 0784-00001-8-01
Rentgion
FAGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION
.#

Sample No.: 9
Material Part Number/Description: 50) = 3690

TR7-3he - )" ConvuT(peesine)

Material Batch/Lot Number: =5 - 589017
Sample Selection/Witness Removal: U m;sgg' g/pblsé
Irspector Date
Sample Received By : &e9)
Project Engineer
. oy W.';- ',' .l *,‘ l.. Bk .
R'.’kfﬂ:x; 7#‘_.:" ‘&gﬂ s




Intensity (V)

FIGURE S
Ashland Chemical, Inc. -- Multichrom2 V2.0 6

Analysis Name : [CONTRACT] 9 EM3i6B4A, 9, 1.
Sample #9 F9-089017 Amount : 1.610
PYROLYSIS OF THERMOLAG SAMPLES wsltichron

Pyrolysis at 650 Deg C for 20 Seconds

Sample #9 F9-089017

|

| 5

AWL\MMAALl llllljllllll_j__l

0 5.0 10.0 15.0 20.0 5.0 3.0 ».0 40.0
Time (minutes)

instrument : ¥en 3700 Method : EM31681
Channel Title : Channel #S Calibration : EM3168!
Lims ID : CF-316814 Run Sequence : EM31681A

Acquired on 25-AUG-1993 at 15: 18
Reported on 26-\UG-1993 at 09 19



[CONTRACT] 9 EM316B1A,9,1
BReported on 26-AUG-1993 at 09:19

Page 1

Injection Report
Acguired on 25-AUG-1993 at 15:18

L

*

4

o

3

Inreanclity (m¥)}

2
|

|

Ashland Chemical, Inc. ~-- Multichrom2 V2.0
Anzlyst Name : MARTI

Lims 14 : CF-31681

Comment . PYROLYSIS OF 12 THERMQ LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #9 F9-089017

Sample 1d : CF-31681
Sample Type : Sample Amount=1.,61000
Bottle No : 9

PEAK INFORMATION

Peak RT mins Area uvVs Area %
1 0.844 10829989 18.32
2 2.124 812797 1.54
3 2.609 1159931 1.96
4 3.684 3291406 5.57
5 3.969 7497171 12.68
6 4.751 253339 0.43
7 4.929 444119 0.75
B 5.307 411759 0.70
9 6.049 5116 B8.66E-3

10 6.173 9429 0.02
11 6.409 111941 0.19
12 6.809 133306 0.23



Ak S

i

. (CONTRACT) 9 EM31681A,9,

1

Page 2

Reported on 26-AUG-1993 at 09:19
Peak RT mins Area uVs Area %
i3 7.147 212662 0.36
14 7.440 13280 0.02
15 7.680 7507 0.01
16 8.026 307236 0.52
17 8.524 101814 0.17
18 8.671 19720 0.03
19 8.800 55491 0.09
20 9.000 47936 c.08
21 9.498 83333 0.14
22 9.709 19478 0.03
23 9.916 18446 0.03
24 10.138 66016 0.11
25 10.338 1284179 2:17
26 10.733 4889 B.27E-3
27 10.938 130908 0.22
28 11.173 62115 0.11
29 11.484 35308 0.06
30 11.564 82008 0.14
31 11.787 49035 0.08
32 11.964 107842 0.18
33 12.160 110319 0.19
34 12.378 31761 0.05
35 12.547 1149735 1.94
36 12.764 7476 0.01
37 12.951 28339 0.05
38 13.147 20824 0.04
39 13.298 4638 7.85E-3
40 13.573 593600 1.00
41 13.822 39044 0.07
42 14.004 334038 0.57
43 14.311 42391 0.07
44 14.462 57329 0,10
45 14.662 17142 0.03
46 14.769 27371 0.05
47 15.031 121736 0.21
48 15.316 59813 0.10
49 15.467 752866 1.27
50 15.738 293116 0.50
51 15.996 210029 0.36
52 16.293 28510 0.05%
53 16.431 189993 0.32
54 16.600 85541 0.14
55 16.760 224762 0.386
56 16.907 46867 0.08
§7 17.102 72736 0.12
58 17.360 4296€3 0.73
59 17.640 173130 0.29
60 17.844 485628 0.82
61 18.053 325091 0.55
62 18.169 75069 0.13
63 18.329 79323 0.13
64 1..449 106004 0.18
65 18.733 500576 0.85



 [CONTRACT) 9 EM31681A,9,1

Beported on 26-AUG-1993 at 09:19

Peak RT mins Area uVe Area §
66 18,991 50335 0.09
67 19.089 69406 0.12
68 19.262 120509 0.20
69 19.360 191594 0.32
70 19.733 188621 0.32
71 19.871 65172 0.11
72 19.987 37929 0.06
73 20.093 166973 0.28
74 20.307 11378% 0.19
7% 20.489 36041 0.06
76 20.689 1006879 1.70
77 20.831 100082 0.17
78 21.009 752625 1.27
79 21.267 105775 0.18
B0 21.418 169417 0.29
Bl 21.%6°%° 91845 0.16
82 21.640 55852 0.09
83 21.76% 320248 0.54
B4 21.947 142315 0.24
88 22.049 194130 0.33
86 22.267 211287 0.36
87 22.458 68640 0.12
88 22.716 1156593 1.96
89 22.83€ 181560 0.31
90 23.036 146074 0.25
91 23.138 139724 0.24
92 23.320 283010 0.48
93 23.427 276568 0.47
94 23.716 330066 v 56
95 23.800 358276 0.51
96 24.022 240446 0.41
97 24.293 192133 0.33
98 24.560 210692 0.36
99 24.822 144413 0.24

100 24.920 124308 0.21
101 25.147 88210 0.17
102 25.333 155165 0.26
103 25.484 864730 1.46
104 25.960 802537 1.36
105 26.133 157610 0.27
106 726.280 85902 0.15
107 26.342 139891 0.24
108 26.609 211712 0.36
109 26.836 1034403 .75
110 27.049% 432910 0.73
111 31.3293 75701 0.13
132 27.471 317146 0.54
113 27.671 157688 0.27
114 27.907 104667 0.18
115 28.147 327540 0.55
116 28.764 1060807 1.79
117 29.449 182596 0.31
118 29.667 260410 0.44




[CONTRACT] 9 EM31681A,9,1

Reported on 26-AUG-1993 at 09:19

Page ¢

Peak RT mins

Area uVs Area %

119 29.844 457812 0.77
120 30.342 87485 0.15
121 30.533 202172 0.34
122 30.662 219428 0.37
123 31.258 55892 0.09
124 32.058 8968 0.02
125 32.729 71462 0.12
126 33.182 272707 0.46
127 33.778 1439063 2.43
128 33.880 749044 1.37
129 34.009 1382157 2.34
130 34.404 282697 0.48
131 34.671 709161 1.20
132 34.844 597054 1.01
133 35.138 238047 0.40
134 35.231 264043 0.45
135 35.582 627361 1.06
136 35.649 1076042 1.82
137 36.449 726690 1.23
138 37.747 B0568 (.14
139 38.031 210013 0.36
140 38R.316 70199 0.12
141 39.382 273862 0.46
Totals
Unknowns 0 0.00
Quantified 59112856 100.00
Grand Total 59112856 100.00

Method

Run seguence
Data not gquantified

ANALYSIS SUMMARY

--------------------

-----

EM31681

. EM31681A



"JUL 3@ '83 15:33 FROM OMEGR POINT LABS PAGE . 203

Specification 0784-00001-8-01
Revigion 0

RAGURE B.1
THERMO-LAG FIRE BARRIER MATERIAL
SAMPLE DOCUMENTATION
#
Sample No.: ‘,O
Material Part Number/Description 501~
4uprar)”
_24r Peeesspicaree PAOEL.
Material Batch/Lot Number: £0-0100]
FROIOEL SWAVOSUCRN7 ) By 4 | KOs |1
Inspector Dute
Sang . (eceived By <0 8-1§-92
LEB o Date
Project Engineer

S il o g R




Intensity (V)

FIGURE 10

Ashland Chemical, Inc. -- Multichrom2 V2.0 6
Analysis Name : [CONTRACT] 9 EM316B1A, 13, 1.
Sample #10 Lot F9-01001 Amount : 1.450

P/ROLYSIS OF THERMOLAG SAMPLES Multichrom

Pyrolysis at 650 Deg C for 20 Seconds

Sample #10 Lot FS-01001

= BB e === LLJA[AALL

X 10.0 15.0 2.0 %.0 %.0 %.0 0.0
Tise (minutes)

Instrument . Ven 3700 Method . EM31681

Channel Title : Channel #S Calibration : EM31684

Lims ID . CF-31684¢ Run Sequence : EM316B81A

Acquired on 25-AUG-19S3 st 18: 47
Reported on 26-AUG-1983 at 09: 16



[CONTRACT] 9 EM31681a,13,1
Reported on 26-AUG-1993 at 09:20

Injection Report
Acquired on 25-AUG-1993 at 18:47

intanslry fm¥)

Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI

Lims Id CF-31681

Comment PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title PYROLYSIS OF THERMOLAG SAMPLES
Sample Name Sample #10 Lot F9-01001

Sample Id : Cr-31681

Sample Type : Sample Amount=1.45000
Bottle No s 13

I

PEAX INFORMATION

Peak RT mins Area uVs Area %
1 0.800 B436426 22.33
2 2.076 733544 1.9¢
3 2,542 976610 2.59
4 3.618 2867705 7.59
5 3.893 5964959 15.79
6 4.702 179216 0.47
7 4.876 367415 0.97
8 5.244 343587 0.91
9 6.160 3574 9.46E-3

10 6.356 B6782 0.23
11 6.778 100460 0.27
12 Y129 175268 0.46

13 7.404 12366 0.03




et s Dot kol

[CONTRACT] 9 EM31681A,13,1

Reported on

26-AUG-1993 at (9:20

Peak RT mins Area uvVs Area %
14 7.658 6649 0.02
15 8.009 220854 0.58
16 B.484 86582 0.23
17 8.640 16862 0.04
i8 8.782 45263 0.12
19 8.938 46914 0.12
20 9.196 6847 0.02
21 9.462 69179 n.18
22 9.889 12697 0.03
23 10.098 61361 0.16
24 10.311 1005566 2.68
25 10.702 4181 0.01
26 10.924 106609 0.28
27 11.147 51421 0.14
28 11.458 33259 0.09
29 11.547 61566 0.16
30 11.769 40705 0.11
31 11.938 88670 0.23
32 12.138 91913 0.24
33 12.347 24279 0.06
34 12.520 869514 2.30
35 12.738 4059 0.01
36 12.924 24400 0.06
37 13.120 15042 0.04
38 13.267 4159 0.01
39 13.560 455755 1.21
40 13.800 32467 0.09
41 13.978 256670 0.68
42 14.298 22935 0.06
43 14.418 45328 0.12
44 14.667 6643 0.02
45 14.751 17514 0.05
46 15.027 31856 0.24
47 15.289 44055 0.12
48 15.453 938567 2.48
49 15.68%9 126531 0.33
50 15.96°9 128886 0.34
51 16.271 17520 0.05
52 16.418 137912 0.37
53 16.582 67303 0.18
54 16.733 161993 0.43
55 16.8B62 22949 0.06
56 16.973 8592 0.02
57 17.093 58641 0.16
58 17.338 313842 0.83
59 17.622 139665 0.37
€60 17.827 344783 0.91
61 18.031 264949 0.70
62 18.156 50727 0.13
63 18.311 44530 0.12
64 18.436 52648 0.14
65 18.711 405160 1.07
€6 18.982 24540 0.06




{CONYRACT] 9 EM31681A,13,1

Reported on 26-AUG-1993 at 09:20

Page 3

Peak RT mins

Area uVe Area %
67 19.080 42520 0.11
68 19.262 79973 0.21
69 19.351 117303 0.31
70 19.720 102313 0.27
71 19.853 27975 0.07
72 20.102 94560 0.25
73  20.276 59620 0.16
74 20.676 850817 225
7% 20.804 56152 0.15
76 20.991 849109 2,25
77  21.253 58144 0.15
78 21.409% 105056 0.28
79 21.542 51532 n.14
80 21.627 29628 0.08
81 21.760 243824 0.65
82 21.924 121317 0.32
83 22.027 196296 0.53
84 22.253 76541 0.20
B85 22.436 33713 0.09
86 22.680 915174 2.42
87 22.822 111420 0.29
88 23.022 48315 0.13
89 23.116 459861 0.12
90 23.298 118400 0.31
9] 23.684 78168 0.21
92 23.853 12300 0.03
93 24.107 21884 0.06
94 24.276 63072 0.17
95 24.542 77354 0.20
96 24.813 59880 0.16
97 24.929%9 57816 0.15
98 25.311 105165 0.28
99 25.467 542480 1.44
100 25.920 910049 s.41
101 26.458 143045 0.38
102 26.622 104861 0.28
103 26.813 1169454 3.10
104 26.991 467180 1.24
105 27.444 325854 0.86
106 27.680 235938 0.62
107 28.116 426158 1.13
108 28.809 2061€ 0.05
109 29.409 23317 0.06
110 29.636 106666 0.28
111 30.013 26643 0.07
112 350.480 407885 1.08
113 30.613 412407 1.09
114 31.560 8319 0.02
Totals
Onknowns T 0.00
Quantified 37774624 100.00
Grand Total 37774624 100.00



[CONTRACT] 9 EM31681A,13,1 Page 4
Reported on 26-AUG-1993 at 09:20

ANALYSIS SUMMARY

Method.....co0se00ss ¥ AR EM31681
RUN SEQUENCE. . cosersosnnssosnsnas EM31681A
Data not guantified
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Intensity (mV)

FIGURE 11

Ashland Chemical, Inc. -- Multichrom? V2.0 @

Analysis Name : [CONTRACT] 9 EM31681A, 14, 1.
Sample #11 Lot #3067003 Amount : 1.250
PYROLYSIS OF THERMOLAG SAMPLES

Tine (minutes)

Instrument . ¥en 3700 Method . EM31681
Channel Title : Channel #9 Calibration : EM31684
Lims ID : CF-316814 Run Sequence : EM31681A

Acquired on 25-AUG-1993 at {7: 1S
Reported on 26-AUG-1993 at 09 i8

Multichrom
Pyrolysis at 650 Deg C for 20 Seconds
Sample #1% Lot #9067003
i i $ s 2 a2 & 3 2. 2 3 S S e Gl SN S DY W
5.0 10.0 15.0 20.0 25.0 3.0 3.0 40.0



.

mtingia,ll,l
!oported on 26-AUG- 1993 at 09:20

Fage |

Injection Report

Acquired on 25-AUG-1993 at 17:19

e}

Intenstlxy

Ashland

Analyst
Lims Id
Comment*

3

2

“; hanf
Chemical, Inc. -- Multichrom2 V2.0
Name : MARTI
: CF-31681

Method Title :
Sample Name

.
-

PYROLYSIS OF 12 THERMO LAG SAMPLES
PYROLYSIS OF THERMOLAG SAMPLES
Sample #11 Lot #9067003

Sample 1d : CF-31681
Sample Type : Sample Amount=1.25000
Bottle No 11
PEAK INFORMATION
Peak RT mins Area uVs Area %
1 0.796 7662482 19.65
2 2.062 587146 1.51
3 2.524 891176 2.28
- 3.587 2439333 6€.25
5 3.858 5937048 15.22
6 4.684 162176 0.42
7 §4.858 373393 0.96
8 5.240 328704 0.84
9 6.342 73980 0.19
10 6.760 82325 0.21
11 7.111 131221 0.34
12 7.378 4931 0.01
13 7.644% 4477 0.01
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Pezk RT mins Area uVs Area %
14 7.996 164721 0.42
15 8.476 80275 0.21
16 B.760 57165 0.15
17 8.929 316169 0.09
18 9.449 74585 0.19
19 9.880 10613 0.03
20 10.098 45438 0.12
21 10.302 857358 2.20
22 10.68°% 4469 0.01
23 10.907 80492 0.21
24 11.138 37286 0.10
25 11.449 34411 0.09
26 11.533 47071 0.12
27 11.760 33437 0.09
28 11.929 67369 0.17
29 12.133 59434 0.15
30 12.347 8218 0.02
31 12.507 673223 1:73
32 12.884 14250 0.04
33 13.089 59899 0.15
34 13.244 29975 0.08
35 13.418 9461 0.02
36 13.547 405218 1.04
37 13.969 223178 0.57
38 14.280 24104 0.06
39 14.418 36534 0.09
40 14.658 6999 0.02
41 14.747 21205 0.05
42 15.013 88220 0.23
43 15.284 40932 0.10
44 15.436 441965 % &
45 15.587 169047 0.43
46 15.818 22545 0.06
47 15.964 94784 0.24
48 16.271 15344 0.04
49 16.404 116623 0.30
50 16.564 55213 0.14
51 16.724 155073 0.40
52 16.862 4452 0.01
§3 17.067 46144 0.12
54 17.329 325380 0.83
55 17.609 145913 0.37
56 17.809 316339 0.81
57 18.018 268437 0.69
58 18.147 47273 0.12
59 18.302 52359 0.13
60 18.431 75871 0.19
61 18.693 454207 1.16
62 1B.964 28148 0.07
63 19.053 45946 0.12
64 19.236 76115 0.20
65 19.333 158065 0.41
66 19.702 129724 9.33
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FPeak RT mins Area uVs Area %
67 19.827 47576 0.12
68 20.107 137579 0.35
69 20.267 94904 0.24
70 20.653 828966 2.13
71 20.787 75093 0.19
72 20.973 1018308 2.61
73 21.244 130913 0.34
74 - 21.387 123968 0.32
7% 21.520 82249 0.21
76 21.604 61539 0.16
77 21.742 252917 C.65
78 21.911 141104 0.36
79 22.013 331033 0.85%
80 22.231 143369 0.37
81 22.431 94587 0.24
82 22.676 1074303 2.715%
83 22.79%6 205408 0.53
B4 22.991 145307 0.37
85 23.107 100275 0.26
86 23.280 213481 0.55
B7 13.676 364628 0.93
88 24.253 559814 1.44
B9 24.524 B7565 0.22
90 24.804 267368 0.69
91 24.916 203924 0.*%
92 25.298 391510 1..0
93 25,449 549720 1.41
94 25.569 414446 1.06
9% 25.911 1100677 2.82
96 26.253 114715 0.29
97 26.382 188978 0.48
98 26.458 133967 0.34
99 26.596 171468 0.44

100 26.791 1260019 3.2%
101 27.004 621750 1.59
192 27.431 409677 1.05
103 27.631 75891 0.19
104 27.836 182412 0.47
105 28.107 428216 1.10
106 28.618 114455 0.29
107 28.787 108458 0.28
108 29,382 109528 0.28
109 29.600 82834 0.21
110 30.462 269497 0.69
111 30.591 160706 0.41
112 31.524 10264 0.03
113 31.813 3444 8.83E-3
114 34.342 57267 0.15

Totals

Unknowns [y 0.00

Quantified 39001148 100.00

Grand Total 39001148 100.00
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Intensity (aV)

FIGURE 12

Ashland Chemical, Inc. -- Multichrom2 V2.0 6
Analysis Name : [CONTRACT] 9 EM316B1A, 12, 1.
Sample #12 Lot 8027008 Amount : 4.380
PYROLYSIS OF THERMOLAG SAMPLES Maltichred

Pyrolysis at 650 Deg C for 20 Seconds

Sample #12 Lot 8027008

AJML > - [ T — - ST R T - 2 e

0 5.0 10.0 15.0 20.0 5.0 3.0 ».0 40.0
Time (minutes)

Instrument . ¥en 3700 Method : EM316814
Channel Title : Channel #9 Calibration : EM31681
Lims ID . CF-31681 Run Sequence . EM3{681A

Acquired on 25-AUG-1933 at 18:03
Reported on 26-AUG-1993 at 09 {7
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Injection Report
Acquired on 25-AUG-1993 at 18:03
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Ashland Chemical, Inc. -- Multichrom2 V2.0
Analyst Name : MARTI

Lims Id : CF-31681

Comment : PYROLYSIS OF 12 THERMO LAG SAMPLES

Method Title : PYROLYSIS OF THERMOLAG SAMPLES
Sample Name : Sample #12 Lot $S027008

Sample Id : CF-31681
Sample Type : Sample Amount=1.38000
Bottle No : 12

PEAK INFORMATION

Peak RT mins Area uvVs Area %
1 0,760 14536991

2 1.307 765425 1.80
3 1.431 1591581 3.75%
4 1.938 932419 <20
5 2.053 1339781 3.16
6 2.511 1777106 4.19
7 3.587 3197524 7.54
8 3.858 5569629 13.13
9 4.316 402437 0.95
10 4.684 279565 0.66
11 4.827 706956 1.67
12 5.209 457291 1.08
13 5.951 79268 0.19
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Peak RT mins

Area uVs Area %

14

6
6

6.

17

17.

17
17

.413
.676

1520
747

947
L440

.573
.702
.862
.960
102
.218
329
.613
.818

71757
88261
127029
155142
154311
286328
96130
23865
265459
22997
135938
25952
170383
637242
246992
136888
98271
72718
88486
111035
140920
148267
56200
1198424
89914
121436
93297
22865
677284
69631
642202
80170
23265
34767
49143
36572
165089
77941
1128956
200377
270856
18099
52958
178200
101624
600140
33852
39440
100328
70650
377913
176847
413718

0.17
0.21
0.30
0.37
0.36
0.68
0.23
0.06
0.63
0.05
0.32
0.06
0.40
1.50
0.58
0.32
0.23
0.17
0.21
0.26
0.33
0.35
0.13
2.83
0.21
0.29
0.22
0.05
1.60
0.16
1.51
0.19
0.05
0.08
0.12
0.09
0.39
0.18
2.66
0.47
0.64
0.04
0.12
0.42
0.24
1.42
0.08
r.09%
0.24
0.17
0.89
0D.42
0.98
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RepoYted on 26-AUG-1993 at 09:20

Peak RT mins Area uVs Area &%
67 18.027 329868 0.78
68 18.151 112492 0.27
69 18.320 66615 0.16
70 18.418 87701 0.21
71 18.702 6229564 1.47
72 18.973 28174 0.07
73 19.093 132933 0.31
74 19.329 203415 0.48
75 19.644 100864 0.24
76 19.778 93304 0.22
77 20.044 164490 0.39
78 20.271 89082 0.21
79 20.644 273158 0.64
B0 20.782 75630 0.18
81 20.978 957085 2.26
82 21.240 85915 0.20
83 21.400 119056 0.28
84 21.529 72316 0.17
BS5 21.613 56179 0.13
86 21.756 111999 0.26
B7 21.911 186219 0.44
B8 22.018 272284 0.64
89 22.360 235642 0.56
90 22.653 1091011 2.57
91 22.800 190057 0.45
92 23.013 74456 0.18
93 23.111 77354 0.18
94 23.236 153705 0.36
95 23.1396 70942 0.17
96 23.602 176081 0.42
97 23.764 51989 0.12
98 23.867 47845 0.11
99 24.093 104672 D.2%

100 24.262 171099 0.40
101 24.542 196714 0.46
102 24.747 81056 0.19
103 24.818 160981 0.38
104 25.089 93834 0.22
105 25.213 88928 0.21
106 25.307 100563 0.24
107 25.462 647581 1.53
108 25.778 128109 0.30
109 25.924 B17766 1.93
110 26.120 241903 0.57
111 26.462 246245 0.58
112 26.809 1515033 3.57
113 26.951 376303 0.89
114 27.258 124611 0.29
115 27.444 456112 1.08
116 27.716 279293 0.66
117 28.089 528686 1.25
118 28.622 79021 0.19
119 28.800 85658 0.20



[CONTRACT] 9 EM31681A,12,1

Reported on 26-AUG-1993 at 09:20

Page 4

Peak RT mins

Area uvVs Area %

120 2%.067 142766 0.34
121 2%.391 196356 0.46
122 29.631 266369 0.63
123 130.102 127862 0.30
124 30.480 500202 1.18
125 30.627 530236 1.2%
126  '31.556 28237 0.07
127 32.449 10485 0.02
1286 34.338 66129 0.16
Totals
Unknowns o | 0.00
Quantified 56946116 134.28
Grand Totel 56946116 134.28

ANALYSIS SUMMARY

Method........ s RAB B NS AP
RuUun SEQUEeNnce.......
pata not guantified

oooooo

EM31681
EM31681A



Intensity (av)

FIGURE 13

Intensity (mV)

1% Isometric Plot of Sample #1-46
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[CONTRACT] @ ENG188BIA 2. 1
[CONTRACT! & BN348BIA. A 1
[CONTRACY] & EX31381A, 4 1
[CONTRACY] @ EMS16BIA, 5 1
[CONTRACT] @ EX34681A, S ¢
[CONTRACT) 9 EM3BBIA 141 (g omA ¥ 1)

'J‘i ook el

Inatrument : Ven 3700
Channel Title : Channel #S
Lims ID : CF-31684

Acquired on 25-AUG-1993 at 19 34
Reported on 26-AUG-1993 at 14 04

20.0 2.0
Time (minutes)

Mathod
Calibration
Run Sequence

3oo

: EM31681
: EM31681

EM31681A



Intensity (mv)

FIGURE 14

Intensity (mV)

! Isometric Plots of Sample #7-12

[CONTRACT] § BMOISEIA, 7, 4
EOMTRACT] § DOISSIA & ¢
[CONTRACT] & EMGe6B1A, & 1
[CONTRALT] & BMOSBBIA, 111
{CONTRACT] © EM31SB1A 12 1

{CONTRACT] S EM31681A 13, § (S 4#MmAcC
16)

Time (minutes)

Instrument : ¥en 3700 Method
Channel Title : Channel #9 Calibration
Lims ID . CF-31681 Run Seguence :

Acquired on 25-AUG-1993 at i8: 47
Reported on 26-AUG-1893 at 14:03
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August 17, 1993
0784-0001-OC-103

W. Peter Freeman

Nuclear Consulting Services, Inc.
7000 Huntey Road

Columbus, OH 43229

fre

/& g 0

& g

Dear Mr. Freeman:

Enclosed with this transmittal letter are twelve samples of Thermo-Lag 330-1 matenal for
you 1o conduct Pyrolysis G. C. testing. Materials used for each test should be taken from
the center of each sample since top coat material is located on the surface of two of the
samples. For each sample, enclosed is a copy of a "Thermo-Lag Fire Barmer Material
Sample Documentation” form.

The sample numbers, descriptions and lot numbers on these forms should be utilized in
your program and test reports to identify samples. These are as follows:

UTILITY OR PROVIDER  DRESCRIPTION  LOT#

NUMARC Testing Program | Hr. Conduit Pre-Fab 92 09030
2./ 2 . 3 Hr. Upgrade Conduit F93-02030
Pre-Fab
Gyt 3 ¢ w I Hr. Upgrade Conduit F93-01013
Pre-Fab
4 y 3 Hr. Conduit Pre-Fab  F92-11002
W /s - e 3 Hr. Panel F93-06008
W S6 y | Hr. Panel F93-01013
6(&\/7 TU Electric | Hr. Panel F92-12016
WM v 8 ! Hr. Conduit Pre-Fab F92-09033
%04 / 9 Houston Lighting & Powe 3 Hr. Conduit Pre-Fab F9-089017
O B LEMT OFF DF SONFLET
qvés V1 . " h 3 Hr. Panel F9-01001
ﬂ@' 11 Entergy Operations, Inc/ GGNS 3 Hr. Conduit Pre-Fab 9067003
W ¢ * " " 1HrConduit Pre-Fab 9027008

“All the above listed samples which are composed of Thermo-Lag 330-1 material should be
test d as identified in our contract W ensure consistency of chemical make-up. Test reports
should identify any significant differences between the chemical composition of the sam-

ples. Test reports for each sample and conclusions should be completed within one week of

ABB Impell Corporation

Tesphone (K17) 7386-0300
Fax (817 7371100

6500 West freewsy Suie 400
Fon worth Texas 76116



ASEA BROWN ROVER)

ABRB Impeli Corporation

the test. »lease contact Mr. David Walker prior to testing at 404-441-5316 1o schedule
ABB Impell Q.A. involvement in the test program.

Should you require any additional information concerning the samples or this program,
please contact me at (800) 966-5253.

Very truly yours,
<o

Calvin“A. Banning
Project Engineer

Enclosures

oc: R.E. Bradley
E.A. Kleinsorg
R.L. Dible

PQAF
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Standard Practice for 2 Pl
Rubber—Identification by Pyrolysis-Gas Chromatography’ « out
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This standard i issued under the fxed deugnation D 3452; the oumber immediately following the dengnation indicates the year of 13 8
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PART 1. IDENTIFICATION OF SINGLE POLYMERS :';“

prog

1. Scope

l.lThupracuoenagmdewthesdentiﬁationof
polymers in raw rubbers, cured and uncured com-
poundgbandonadnﬂcpolymﬂ.bymeuschmmm
graphic patterns of their pyrolysis products (pyrograms).
Implementation of thus guwde presupposes a working knowl-
edgofxbepnnaplaudtthquaofmchmmmphy.
sufficient 10 carry out this practice and 10 interpret the results
correctly.*

1.2 This practice will identify the foliowing polymers:

1.2.1 Polyisoprene of natural or synthetic ongin,

2.2 Butadiepe-styrene copolymers,

1

1.2

1.2.4 Polychloroprene,
1.2 )

1.2.6 Ethylene-propylene copolymers and related ter-
polymers, and

1.2.7 Isobutene-isoprene copolymers.

1.3 This practice will rot differentiate the following poly-
mers:

1.3.1 Natural polvisoprene from synthetic polyisoprene.

1.3.2 Butadiene-styrene copolymers produced by solution
andcmuhionpolymmndonhismenmapon}km
distinguish butadiene-styrene copolymers containing dif-
ferent amounts of styrene as well as random polymen from
binck polymers.

1.3.3 Polybutadiene with different microstructures.

1.3.4 Different types of polychloroprenes.

1.3.% Butadiene-acrylonitrile copolymers with different
monomer ratios.

1.3.6 Ethylene-propylene copolymers with different
monomer ratios, as well as the copolymers from the related
terpolymers.

1.3.7 Isobutene-isoprene copolymers (butyl rubbers) from
halogenated buty!l rubbers.

i.3.8 Polyisoprene containing different amounts of cis-
{rans isomers.

1.3.9 The practice does not identify ebonite or hard rubbers.

R -

*mm-mumdmmnnulm
and it the direct respoasibility of Subcommateer [¥11.11 on Chemical Tests.

Current sdition spproved Ageil 28, 1978, Published July 1978 Ongunally
pubkished ae D M52 - 75 Las previous edition D 3452 - 75,

 Definrnons of wrms and genersl duecnons for the use of g chrotsograpty
mhMuwmnu.G-Mde
mu:m.mc—wmmnw
Book of ASTM Siandards. Vol 14.01

562

1.4 The values stated in SI units are 10 be regarded as
standard.

1.5 This standard may involve hazardous materials,
ations, and equipmenz. This standard does not purpon
address all of the safety problem s associaied with its use. Ilf.o;
the responsibility of the user of this siandard to
appropriate safety and health practices and determine
applicability of regulatory limitations prior 10 use. 1

'

1. Referenced Document

2.1 ASTM Standard: ;
D 297 Methods for Rubber Products—Chemical Analyssd

1 @c
3. Significance and Use :t&
3.1 For research, development, and quality control p
mnumwwmmmmm
rubbers in cured, compounded products.
3.2 This practice provides such composition
utilizing a gas chromatograph and pyrolysis products
rubber decomposition.

4. Principle of the Practice

4.] This practice is based upon comparison of the
chromatographic pettern of the pyrolysis products of
known rubber with an unknown rubber. The results of
separstion will hereafter be referred to as the pyrogram.

4.2 The pyrogram of the known rubber is filed for
reference. The pyrogram of the unknown rubber is
to this for identfication.

4.3 The success of the method depends upon
the known and unknown rubbers under exactly the
expenimental conditions. !

4.4 The gualitative composition of the pyrolysis
wuponmctypeofpdymu.beincnudied.

4.5 The gquantitative composition of the pyrol
ucts may be affected by the degree of cure, and
etc., but the most imporant factor is the type of
device.

[

PRt
-

.

i

%, Apparstos
S.1 Pyrolysis Devices—The applicability of this
has been checked on the following types:

) snmual Book of ASTM Siendards. Vol 0901
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1.1 Quartz Tubes, electrically heated at a prefixed
goperature. The volatile products enter the chromatograph
prough beated tubing

’,1.2 Platinum Filaments, electncally heated. Pyrolysis is
#igd out within the chromatograph inlet and immediately
ot into the column by the camer gas.

1.3 Small Coiis of Ferromagnetic Wire heated to the
pwie point temperature. The volatile products enter the gas
gomatograph through heated tubing.

}2 Gas Chromatograph—The applicability of this prac-
o has been checked on a wade vanety of gas chro-
gtographs, employing both flame ionization and thermal
gaductivity detectors. Any commercially available instru-
gent 15 sausfactory. Dual-column operation and tempera-
g programming is strongly recommended, but not manda-

Gas Chromatographic Columns—The applicability of
practice has been checked on a wade vanety of column
mgths, diameters, supports, and liquid phases. The only
isite 15 thet there be sharp separation between the
isobutene, butadiene, 1soprene, vinylcyclohexene,
and dipeniene.
|—When selecting columns, the recommendations found in
& bollowing should be consulted:
memhfmwy.‘JWd

Science, Vol 13, March 1975, p. 115,
F Carrier Gas—The applicability of thus practice has

s checked with both helium and nitrogen as the camier
Both are satisfactory.
nple Size
t\ For thermal conductivity detection and electrically
od platinum filaments, a sample size of approximately 3
g has been found satisfactory. This could be increased or
greased depending on the compositior. of the sample and
¥ capacity of the probe.
For flame jonization and either Curie point apparatus
¥ electrically hested platinum filaments, a sample size
ging from 0.2 10 2.0 mg has been found satisfactory.

~ :

Extraction—Although not mandatory, some benefits
Y be obtained from extraction of the sample according to
ethods D 297, Sections 18 and 25. If the sampie has been
acted prior 1o obtaining the pyrogram, the known must
b be extracted.
12 Pyroiysis—The following conditions apply 1o the
types of pyrolysis devices in 5.1:
12.1 Quartz Tubes (5.1.1)—Place | 10 5 mg of sample in
mall quartz or porcelain boat in the cold part of the
Tolysis tube. Stopper the tube and flush with carner gas.
‘ the boat 10 the hot part of the tube, maintained at
W10 800°C. Length of the tme depends upon the pyrolyss
e, however, ume and temperature must be kept con-
To minimize condensation, convey the volatile
a8 products into the gas chromatograph through
heated 10 8 known, fixed empersture, but slightly
2T than the gas chromatograph inlet Record the
122 Electrically Heated Platimum Filaments (5.1.2)—
% the required amount of sample in the pyrolysis probe.

563

Insert it into the injection port of the gas chromatograph and
allow the base line 10 stabilize. Energize the probe, using the
procedure recommended by the manufacturer of the unit to
obtair: temperatures of 800 to 1200°C.

1.2.3 Curie Point Apparatus (5.1.3)—Place the required
amount of sample in the coils of ferromagnetic wire or wrap
the wire securely around the required amount of sample and
pyrolyze according to the manufacturer's directions for
proper use of the unit. Energize the apparatus to obtain the
required temperature of 550 to 650°C (depending on the
composition of the alloy used for the wire) and introduce the
pyrolysis products into the gas chromatograph. Record the
pyrogram.

7.3 Separation of the Volatile Pyrolysis Components—As
stated in 5.3, a wide vanety of columns may be used. As an
example, the following describes the separstion of volatile
pyrolysis components by means of suitable columns. Anal-
yss of the products of polyisoprene pyrolysis are used in this
exampie. In all cases, equivalent materials may be used.

7.3.1 Polar Liquid Phase—Stainiess steel tubing, 4 to 6 m
long, with an outside diameter of 3.2 mm (4 in.), packed
with 10 to 20 % di(2-ethylhexylsebacate on a 150 w0 1 80-um
diatomaceous silica support.* Carrier gas flow of 0.2 w0 0.3
cm’/s. Inlet and detector temperature at 170°C. Owven
temperature 50°C isothermal until isoprene is completely
cluted, then program &t 20 1o 40°C/min to 150°C and
maintain at this temperature until the dipentene is eluted.

7.3.2 Non-Polar Liquid Phase—Stainless steel tubing, 3 m
long, with an outside diameter of 3.2 mm (' in.), packed
with 10% high vacuum on & 150 to 180-um
diatomaceous silica support.® Carrier gas flow of 0.12 10 0.83
cm’/s. inlet temperature of 170 to 200°C. Oven temperature
at 50°C isothermal for 3 min or until isoprene is eluted, then
raise the temperature 10 130 to 150°C at 4 to 6°C/min.
Maintain at the higher temperature until the dipentene is
eluted.

8. Rubber ldentification (Interpretation of the Fyrogram)

8.1 Each rubber type shows a distinctive pyrogram, under
the same pyrolyss and gas chromatographic conditions.

£.2 ldentification is achieved by comparing the pyrogram
of the sample rubber (unknown) to the pyrogram of the
known rubber, under exactly the sam: ~—=—=*=s randitions.

7.3 Some rubbers produce very characteristic hydrocar-
bons and their identification is relatively easy. Examples of
this type are:

£.3.1 Polyisoprene rubbers, which yield mainly isoprene
and dipentene.

£.3.2 Butadiene-styrene copolymers, which yield mainly
butadiene, vinyl cyclohexene, and styrene.

8.3.3 Polybutadiene rubbers, which yield mainly buta-
diene and vinyl cyciohexene.

8.3.4 Isobutene-isoprene copol 'mers, which vield mainly
1sobutylene.

8.4 Some rubbers do not yield very characteristic hydro-
carbons. Careful inspection of the pyrogram is required.

* Chwomcsord P, svailable from Jobios-Masvilde Products Corp., Celne Div., 22
E 40k Sc, NY. NY 10016

! Ageezon | bas beew found setisfaciory for ths senction

¢ Celre s boes found sstsfactory for tha practioe.
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Supplementary tests. such as those for halogen and mitrogen
may be an aid 1o more definite identific “~n,

8.5 It is recommended that, in addii > «w maitaining a
library of pyrograms the analyst compare the unknown
sample with a known, which appears most like his unknown,
s+ the time of analysis. In this manner, slight vanations in
. rating parameters, which might influence the pyrogram,

PART 2. IDENTIFICATION

10. Scope

10.1 This practice is a guide to the identification of biends
of rubbers in the raw, vulcanized, and unvuicanized state by
the gas chromatographic patierns of pyrolysis products
(pyrograms). Implementation of this guide presupposes 2
working knowledge of the pnncipies and techmiques of gas
chromatography, sufficient to carry out the practice, as
written, and to interpret the results correctly

10.2 Two methods are described, depending upon the
pature of the blend.

i0.2.1 Method A—This method is used when styrene-
butadiene copolymers are absent. The absence of the styrene
peak, in a preliminary pyrogram, indicates this type of biend.
Method A will identify blends of the following:

10.2.1.1 Polyisoprene of natural or synthetic ongin,

10.2.1.2 Butadiene,

10.2.1.3 Isobutene-isoprene copolymers, and

10.2.1.4 Halogenated isobutene-isoprene rubbers.

10.2.2 Method B—This method is used when butadiene-
styrene copolymers are present. The pres:n:s of the styrene
peak, ip a preliminary pyrogram, indicates this type of blend.
The method fails if other styrene polymers or copolymers or
unextractable styrenecontaining resins are present. Method
B is partcularly suitable for the identification of poly-
butadiens in blends with styrene-butadiene copolymers. If
the presence of polybutadiene in the unknown rubber can be
excluded. use Method A. Method B will identify butadiene-
siyrene copolymers with blends of the following:

10.2.2.1 Polyisoprene of natural or synthetic ongin,

10.2.2.2 Butadiene, and

10.2.2.3 Isobutene-isoprene copolymers and halogenated
isobutene-isoprene rubbers.

10.3 Methods A and B w*"! not differentiate the following
in blends:

10.3.1 Natural polyisoprene from synthetic poiyisoprene,

10.3.2 Polybutadiene containing different microstruc-
tures,

10.3.3 lsobutene-isoprene copolymers and thewr related
halogtnated rubbers, and

10.3.4 Styrene-butadiene copolymers with different
monomer ratios or different microstructures.

11. Referenced Document
11.1 See Section 2.

12. Significance and Use
12.1 See Section 3.

13. Principle of the Practice
13.1 See Section 4 in addition to the following:

OF BLENDS OF POLYMERS

might be avoided.
9. Precision and Bias

9.1 No statement is made about either precision or
for Practice D 3452 sincettuspncﬂctaintendedm
for the identification of polymers and their relatve mm:‘”
not the absolute levels of the poiymers in the com
being studied.

1

13.1.1 Method A—This method is based upon the ideag.
fication of the charactenistic hydrocarbon in the pyrogram of
the unknown rubber. The identification of the characteris
hydrocarbon is achieved by comparison of retention times
under the same chromatographic conditions for a knows
rubber as for an unknown rubber. These retention times cm
be obtained from pyrograms of known rubbers or by dime
injection of the pure hydrocarbon into the

13.1.2 Method B—This method is based upon the iden
fication of the peaks of vinyicyciohexene and styrene &
their retention times. as in Method A. Idenufication
butadiene peaks is useful but not stnictly necessary.

13.2 The success of Method A or B depends ypm
examining the unknown rubber under exactly the same g
chromatographic conditions as were used for ou of
the calibration tables of Section 16.

14. Apparstus
14.1 See Section § in addition to  following |
14.1.1 All the devices in accordas with 5.1 may be ®

in Part 2, but the Cunie point de  is especially recon-

mended when Method B is used.
14.2 See 5.2. Dunicolum:n operation and lempersis
programming is strongly recommended, especially whes

Method B is used. Some m-ans of integration is strongly

recommended bu! not mandatory.

14.3 See 5.4. Nitrogen is the preferred carmier gas when
cwmtmum:meuw ith ¢
thermal conductivity detector.

15. Procedure

15.1 Sections 6 and 7 apply whether Method A or B8
used.

14, Calibration

16.1 Method A—Since the successful application of the
mwmmmammmmwt\
orl,depem‘huponnkml«beofthemﬁon_ﬁnﬂ
styrene, butadiene, vinylcyciohexene, isoprene, dipentent.
and isobuiene, the retention times of these hydrocarbo
must be known. Retention times of the hydrocarbon can ¥
found from injection of each individual hydiocarbon m
thechmmmlphorbywmlyisofmbbmuﬁé.‘
yseumuehyamboummfmmuonmmum—'
ndngthenmeeqxﬁpmemmdopenﬁn;condiﬁomp‘
be used for analysis of unknown rubbers. Tabulate this 8%
famdyufhe;nce. s

16.2 Met B:

16.2.1 Record a pyrogram of a reference vulcanis®
prepared with a suitable styrene-butadiene copolymer e

i
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or more reference vulcanizates based on known biends 17.1.2 Compare the retention times as obtained in 17.1.1
same butadiene-styrene copolymer and polybutadiene  with the reiention times of the known hydrocarbons tabu-
range of 80 butadiene-styrene 10 20 butadiene and 20 lated in accordance with Section 16, and identify the

diene-styrene to 80 butadiene unknown rubber.
oTE 2~—Since the amount of free styrene produced by pyrolyms 17.2 Method B
pds upon the mucrostructure of the styrene-butadiene rubber and sts 17.2.1 Pyrolyze the test portion in accordance with Sec-
pent of bound styrene, the calibration table must be prepared v3ng  non 7 and measure the retention times of the vinylcyclo-
fproper copolymer hexene and styrene peaks.
6.2.2 Measure the areas of the vinylcyclohesene and 17.2.2 Obtain the area of the peaks of 17.2.1.
ene peaks 17.2.3 Caiculate the ratio of these peaks as in 16.2.3,
6.2.3 Calculate a ratio, A4, as follows: 17.2.4 Determine the ratio of polybutadiene-styrene to
- butadiene copolymer from the calibration curve of 16.2.4.
A -
R NoTE 3—If the polybutadiene content is less than 20 % in the biend,
e as read from the calibration curve of 16.2.4, polybutadiens may be
ratio of styrene to vinyicyclohexene, present but its presence is questionabie. If polybutadiene content is more
area of the styrene peak, than 20 %, as read from the calibration curve of 16.2.4, polybutadiene is
ares of the vinylcyciohexene peak. and definniely present. Quantities of styrene-butadiene jess than 20 % are

& empincal factor.

”
|

4

§.2.4 Plot the ratio, A, against the known blend compo-

easily identifed a8 Jong as the styrene pesk can be found in the
pyTogram

18. Precision and Bias

tifics tion 18.1 No suatement is made about either precision or bias
Method A for Pracuce D 3452 since this practice is intended primarily

for the identification of polymers and their relative ratios and
1.1 Pyrolyze the test portion in accordance with Sec- ;
7 and measure the retention times of the charactensuc 00t the absolute levels of the polymers in the compounds
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