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Figure Al A plot of X-ray fluorescence data of alumina and catalyst type

60



61

Figure A2 A plot of X-ray fluorescence data of alumina and catalyst
type(continued)



Figure A3 A plot of X-ray fluorescence data of alumina and catalyst
type(continued)
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Ni(5%)/Sn(0.15%)/CI(1.21%)/F(0.5%) on alumina
o

Ni(5%)/Sn(5%)/CI(1.21%)/F(2%) on alumina

Figure A4 A plot of X-ray fluorescence data of alumina and catalyst
type(continued)
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Figure A5 A plot of X-ray fluorescence data of alumina and catalyst
type(continued)
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Table BL Composition of products from hydrocracking as a function of catalyst
type

Molecular ~ No. of Retention time (min)
weight Carbon  Type 1 Type3d Typed TypedS Typeb Type7
142 isomerCio 437 437

142 ¢ o0 468 468 420 464 421  4%8
156 isomerCu 542 558 490 524 492 519
156 c, 592 616 517 549 521 545
170 isomerCi. 690 738 604 622 610 626
170 C 749 793 659 678 665 676
184 isomerCu 858 914 778 784 187 192
184 ¢ B 915 969 832 841 838 840
198 isomerCi4 1019 1084 954 965 963 963
198 C u 1078 1135 1009 1015 1014 10.14
212 Cts 1233 12% 1177 1183 1182 118l
226 C 15 1402 1475 1344 1354 1351 1382
240 cU 1601 1677 1535 1546 1541 1543
254 cl8 1802 1874 1736 1746 L2 1144
268 C 19 1992 2062 1933 1943 1939 1942
282 Cao 2067 2242 2120 2129 2128 2128
296 Wil 23.52 2308 2321 2318 2320

310 Ca 25.59 2514 2529 2521 2528



Table B2 The molecular weight distributions of products from hydrocracking as a
function of catalyst type

Molecular ~ No. of % Peak Area

weight ~ Carbon  Type 1 Type3 Typed Typed Type6 Type7
142 cio 2083 1402 463 950 498 88l
156 Cn 1782 1451 394 1908 912 1562
170 c. 1500 1481 857 1807 1650 1962
184 ¢B 1257 1541 1163 1459 1376 1526
198 ce 919 1223 1320 899 116l 1054
212 c5 619 984 1241 712 1028 68l
226 cls 450 646 1054 500 788 545
240 co 375 467 877 433 605 381
254 cls 338 3718 788 407 531  3M
268 co 281 268 680 35 489 336
282 ¢ 206 159 571 271 406 3.09
296 ¢ 2l 113 3% 110 282 236
310 2 0.75 236 L2121 173



Table B3 Composition of products from hydrocracking as a function of

composition of Pt/Sn/CI/F on Al.Os catalyst

Molecular

weight

142
142
156
156
170
170
184
164
198
198
212
226
240
254
268
282
296
310
324

No. of

Carbon

isomerCio
Cu
isomerCn
€y
isomerCl.
Cu
isomerCn
(K]
isomerCid
c 14
¢ 15
Cl6
Cl7
Cl8

¢ 19

C
C.|

C22

C 23

Component
A
4.33
4.69
5.80
6.13
140
187
8.90
9.63
10.81
11.30
1292
14.83
16.84
18.83
20.75
23.20
25.28
21.40
29.50

Retention time (min)

Component
B
4,26
4.63
5.52
6.07
1.33
1.80
8.88
9.56
10.77
11.23
12.85
14.65
16.68
18.68
20.56
22.45
2443
26.62
28.45

Component
4.44
4.75
0.74
6.22
142
1.98
9.20
9.74
1091
1142
13.04
14.85
16.87
18.75
20.75
22.45
2443
26 65
28 60

Component
D
4.65
5.06
6.10
6.45
1.85
8.43
9.47
10.14
1149
1181
1350
1542
1743
1941
21.28
23.19
25.28
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Table B4 The molecular weight distributions of products from hydrocracking as a
function of composition of Pt/Sn/CI/F on Al 0: catalyst

Molecular ~ No. of % Peak Area
weight ~ Carbon  Component  Component ~ Component  Component
A B c D
142 c10 18.00 11.22 18.57 29.61
156 C, 13.02 8.85 14.20 23.89
170 c12 12.04 10.04 13.35 15.59
184 Cu 118 11.50 1323 9.16
198 Cl4 1107 1141 1153 558
212 £b 8.8 10.22 7.89 401
226 Ci6 6.20 1.94 5.58 3.29
240 £ 511 121 4,61 2.12
254 Ci8 4.38 6.39 3.64 243
268 ci9 353 54T 2.79 1.86
282 €20 2.19 411 1.82 114
296 co1 158 2.65 121 0.72
310 coz 1.2 1.82 0.97

324 c23 0.97 119 0.61
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Table B5 Composition of products from hydrocracking as a function of catalyst
concentration

Molecular  No. of Retention time (min)

weight Carbon 30% 35% 40%
142 isomerCio 4.94 4.65 5.28
142 Cio 5.22 5.06 551
156 isomerCn 6.28 6.12 6.19
156 C, 0.6 6.45 6.65
170 isomerCi. 18 .85 1.76
170 ¢ 0 8.29 8.43 8.2
184 isomerCn 9.52 9.47 9.60
184 c B 10.03 10.14 10.17
198 isomerCn 1121 11.49 11.58
198 cls 11.69 1181 12.15
212 cls 13.36 1350 14.07
226 Cls 15.25 15.42 16.18
240 cI7 11.37 1743
254 cls 19.33 1941
268 gL 21.20 21.28
282 Cu 23.08 23.19

2% c2 25.13 25.28
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Table B6 The molecular weight distributions of products from hydrocracking as a
function of catalyst concentration

Molecular ~ No. of % Peak Area

weight Carbon 30% 35% 40%
142 Cio 1758 29.61 3153
156 - 23.58 23.89 28.65
170 ¢ 1 16.72 15.59 17.30
184 cI3 12.65 9.16 10.99
198 ¢ 1.29 5.58 5.1
212 el 5.89 401 3.60
226 ¢ 16 4.18 3.29 2.16
240 0T 343 2.12
254 Ci8 311 2.43
268 clg 247 1.86
282 ¢ 193 114

296 2, 118 0.72
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Table B7 Composition of products from hydrocracking as a function of reaction
time

Molecular ~ No. of Retention time (min)
weight Carbon 4 hours 8 hours 10 hours 12 hours

142 isomerCio 4.49 4.49 5.28

142 Cio 4.72 478 492 551

156 isomerCn 5.66 5.15 5.79 6.19

156 C, 6.05 6.19 6.28 6.65

170 isomerCi. 121 1.29 1.46 1.76

170 Cu 111 191 8.03 8.27

184 isomerCu 8.92 9.15 9.23 9.60

184 ci3 9.44 9.68 9.79 10.17
198 isomerCu 10.60 10.97 10,92 1158
193 Cu 11.09 11.35 11.45 12.15
212 Cls 12.69 12.97 13.07 14.07
226 Cl6 14.45 14.79 14.89 16.18
240 cl7 16.47 16.53 16.82

254 c,8 18.47 18.80 18.82

268 ch 20.35 20.67 20.73

282 Cu 22.14 22.48 22.62

296 Ca 24.08

310 C 26.20

324 Cu 28.28

338 Cas 30.32



12

Table B8 The molecular weight distributions of products from hydrocracking as a
function of reaction time

Molecular ~ No. of % Peak Area
weight ~ Carbon 4 hours 8hours  10hours 12 hours
142 Cio 081 17.98 2148 17.48
156 . 4,05 16.40 1748 15.88
170 ¢ 9.72 12.65 1349 9.59
184 ¢ 13 12.96 10.47 10.99 6.09

198 Cl4 12.96 10.28 9.09 3.20
212 Ci5 11.74 8.50 1.79 2.00
226 ¢ 5 9.85 6.52 5.49 120
240 ¢ 1 1.83 5.33 5.19
254 ¢ 8 1.56 474 3.70
268 ¢ 13 6.34 3.95 3.10
282 Co 5.40 2.96 2.20

296 cal 391
310 c2 3.10
324 c2 2.56
338 C 24 121
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Table B9 Composition of products from hydrocracking as a function of reaction
temperature

Molecular No. of Retention time (min)

Weight Carbon 30T ANC
].ZQ isomerCio 5%
(1 C. a2 2l
]5 isomerCn 6(9 619
14} C 6D ot
170 isomerCi; 774 776
10 C. &b 827
184 isomerCn 9[9 96)
18 Cs 1004 01
]% isomerCu ]1]8 ]15
13 Cy 1n A
22 CE 33 ]
20 C I3V 1016
) Co U2
Il ® 9%
18 Cig 13
B Ca A
X Cu A1)
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Table BIO The molecular weight distributions of products from hydrocracking as
a function of reaction temperature

Molecular No. of % Peak Area

weight Carbon 350°¢ 400°c
142 Cio 381 31.53
156 C, 8.71 28.65
170 o 12.75 17.30
184 CB 13.73 10.99
198 Cu 10.89 5.17
212 c,5 8.82 3.60
226 C 15 7.84 2.16
240 C 1 6.75
254 Cl8 5.56
268 Ci9 4.14
282 2 251

296 o1 1.20



Table Bl Composition of products from hydrocracking as a function of
hydrogen pressure

Molecular No. of Retention time (min)
weight Carbon 500 psig 600 psig
142 isomerCio 4.80 5.28
142 Cio 5.24 551
156 isomerCn 6.05 6.19
156 Cu 6.51 6.65
170 isomerCi; 1.7l 1.76
170 Y 8.21 8.21
184 isomerCn 9.47 9.60
184 ¢ B3 10.05 10.17
198 isomerCn 11.18 1158
198 cl4 11.72 12.15
212 cls 13.39 14.07
226 Cl6 15.28 16.18

240 cI7 11.29
254 cl8 19.26
268 Cio 2113
282 Cu 23.02

2% ¢ 2, 25.13
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Table B12 The molecular weight distributions of products from hydrocracking as
a function of hydrogen pressure

Molecular No. of % Peak Area
weight Carbon 500 psig 600 psig
142 Cio 9.21 3153
156 cl, 8.31 28,65
170 cl2 11.69 17.30
184 C13 1348 10.99
198 ¢4 12.58 5.17
212 C,9 10.56 3.60
226 Cis 8.54 2.16
240 ¢l 1.87
254 Cis 6.52
268 C1s 5.39
282 c 3.82

296 c21 2.02
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Type 1: Commercial catalyst

Type 3: Pt(0.3%)/Sn(0.15%)/CI(1.21%)/F(0.5%) on Al 3

Figure BL GC/MS chromatogram of products from hydrocracking as a
function of catalyst type



Type 4: Ni(5%)/Sn(0.15%)/CI(1.21%)/F(0.5%) on a 1205

Cliron-Card

1611

i.512

Type 5 Ni(5%)/Sn(5%)/CI(1.21%)/F(2%) on AL.O

Figure B2 ccims chromatogram of products from hydrocracking as a

function ofcatalysttype (continued)
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Type 6: Ni(10%)/Sn(5%)/CI(1.21%)/F(2%) on Al20s

Type 7: Co(5%)/Sn(5%)/CI(1.21%)/F(2%) on AL2) 3

Figure B3 GC/MS chromatogram of products from hydrocracking as a
function of catalyst type (continued)
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Component A: Pt(0.3%)/5n(0.15%)/CI(1.21%)/F(0.5%) on Al20s

Component B: Pt(0.3%)/Sn(0.15%)/CI(1.21%)/F(2%) on Al0 3

Figure B4 GC/MS chromatogram of products from hydrocracking as a
function of %component of Pt/Sn/CI/F on A1) 3 catalyst



H

Component C: Pt(0.3%)/Sn(0.3%)ICI(L.2L%)IF(0.5%) on Al-0s

Component D: Pt(0.6%)/Sn(0.15%)/Cl(1.21%)/F(0.5%) on AL 3

Figure B5 GC/MS chromatogram of products from hydrocracking as a
function of %component of Pt/Sn/CI/F on A1) 3 catalyst (continued)
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30%

3%

Figure B6 GC/MS chromatogram of products from hydrocracking as a
function of catalyst concentration
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40%

Figure B7 GC/MS chromatogram of products from hydrocracking as a
function of catalyst concentration (continued)
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4 Hours

8 Hours

Figure B8 GC/MS chromatogram of products from hydrocracking as a
function of reaction time



10 Hours

12 Hours

Figure B9 GC/MS chromatogram of products from hydrocracking as a
function of reaction time (continued)
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350°C

400°c

Figure BIO GC/MS chromatogram of products from hydrocracking as a
function of reaction temperature
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500 Psig

i

600 Psig

Figure B Il GC/MS chromatogram of products from hydrocracking as a
function of hydrogen pressure
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200 80 ' 10 140 120 100 80 60 40 20 0

Figure B12 R NMR (CDCI3) spectrum of product from hydrocracking of used polyethylene at optimum condition
(40% wt. of P1(0.6%)/Sn(0.15%)/CI(1.21%)/F(0.5%) on Al 3catalyst, 400°C, 600 psig, 12 hours)
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