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Table Al The molecular weight distributions of components in Fang heavy

distillate and slack wax

Molecular

weight

212
236
240
24
268
282
296
310
324
338
302
366
380
3%
408
42
436
450
464
478
49
506
50
534

562

No. of

carbon

C,5
Cl6
cl7
Ci8
Cl9

Cor
Ces
Ces
Ceo
¢3
Ce
Ce

C35
CBG

C38
Ceo

Fang heavy distillate

tRmin)

9.48
109
1237
1371
1498
1620
1736
1847
1954
20.58
2157
2251
2345
2431
2518
25.98
26.71
2151
28.24
28.95
29.64
30.39
3123
221
33.34
34.10

% peak

0.04
0.06
0.10
0.18
041
0.70
124
18/
335
420
6.51
8.05
1040
1025
997
8.69
8.03
500
313
2.08
13
0.56
0.29
0.14
0.12
0.07

Slack wax
0
R o peak

area
1255 0.30
1392 0.9
1520 0.31
1641 0.85
1758 197
1871 307
19.77 521
20.79 6.20
21.78 8.13
22.14 9.05
23,65 10.73
2454 9.9
25.38 1023
26.20 .13
26.98 5%
21.76 12
2850 2.30
2921 12
29.93 0.99
30.73 0.27
31.64 0.11
3213 0.07

106
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Table A2 Properties of the desulfurized waxes from reaction using various

catalyst types
(the same conditions: reaction temperature 350°c, hydrogen pressure 500 psig,
reaction time 4 hrs, catalyst concentration 5 %wt, and agitation speed 500 rpm.)

Type of catalyst

Properties Slack
Wax
MOCONIAIZN3 MoNUALD3 NiW/Alm3  eney
nickel
Color 5.5 1 1.5-2.0 0.5-1.0 15
Sulfur content, % wt 0.140 0.035 0.066 0.038 0.081
Oil content, % wt 35.10 35.50 35.22 35.09 41.86
Carbon distribution Cl-c3 CI-C3 Cl-c3 CliCc3® cuc3s
Characteristic of
catalyst
- before using Cylinder Cylinder Cylinder Powder

- after using Cylinder Cylinder Powder Powder
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Table A3 The molecular weight distributions of components in the desulfurized
waxes from reaction using various catalyst types

Molecular No. of % peak area
weight Cabon  Slack wex M. C.N/ALO. C20-7-06 T-2563 Raney nickel
10 C. 0.03
184 C3 0.05
198 c4 0.75
CJ 102
2% 0 136
240 0.30 0.28 031 0.30 133
254 0.90 091 0.93 0.9 167
268 031 0.30 0.33 0.32 187
28 C. 0.85 0.84 0.79 0.85 1%
29 Q 191 189 199 2.00 2.2
310 C. 307 311 305 3.10 2.10
34 C. 5.21 5.19 5.21 5.20 310
33 C. 6.20 6.20 6.20 6.20 3.86
32 C. 8.13 8.20 8.14 8.15 5.12
366 9.09 9.05 9.05 9.05 6.10
k4| 10.75 10.73 10.60 10.73 6.42
3% 1030 10.22 10.25 1031 8.17
408 Ca 1023 1013 1022 10.23 8.07
422 50 .73 .13 .13 .13 1.16
436 1 598 5.9 5.9 5.98 1.2
450 C. 152 152 150 145 5.0
464 C. 230 230 230 230 450
478 C.. 12 125 132 121 2.28
492 0.99 112 0.99 105 104
506 0.2 0.30 0.2 0.30 0.66
520 C. 011 0.11 0.1 0.11 0.16

534 s 0.07 0.07 0.06 0.07 0.05
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Table A4 Properties of the desulfurized waxes produced at various reaction
temperatures

(the same conditions: hydrogen pressure 500 psig, reaction time 4 hrs,, catalyst
concentration 5 %wt, and agitation speed 500 rpm.)

- Reaction temperature (°C
Properties  Slack p (C)

wax 200 250 300 350 400

Color 55 S5 =15 1 0510

Sulfurcontent 0140 0.080  0.060 0046  0.035  0.030
(Vo)

Oil content 3510 3579 3584 3620 4160 4501
(Yout)

Carhon ClIC8 CuCy CiC3 ChCy Cucs Cxs
distribution



Table A5 The molecular weight distributions of components in the desulfurized
waxes produced at various reaction temperatures

Molecular No. of % peak area
weight Cabon  Slackwax 200 °c 250 ° 300 °¢ 350 °¢ 400 °c
128 c9 0.12
142 cio 0.90
156 C, 0.06 0.15
170 0.13 0.18
184 03 0.21 0.20
198 Cia 0.25 0.25
212 ¢,5 0.08 0.38 0.39
236 c,6 0.18 0.56 0.50
240 T 0.09 0.10 0.10 0.20 0.50 0.55
254 0.19 0.20 0.20 0.28 0.65 0.68
268 cio 0.31 031 0.33 0.60 0.80 0.83
282 0.85 0.80 0.83 0.85 1.0 0.99
296 1.97 1.89 1.99 1.90 1.90 1.89
310 3.12 3.10 3.05 3.07 2.30 2.30
324 5.21 5.25 5.30 5.29 3.54 3.64
338 6.22 6.20 6.21 6.20 4.98 4.98
32 ¢5 8.13 8.15 8.14 8.11 7.66 7.65
366 9.05 9.04 9.05 9.05 8.90 8.98
30 10.73 10.74 10.80 10.70 10.21 9.12
394 9.86 9.89 9.96 10.06 9.88 9.98
408 10.23 10.23 10.22 10.23 10.25 10.22
42 9.73 9.73 9.73 9.73 10.36 10.50
436 8.98 8.98 7.96 8.98 8.97 9.65
450 5.52 5.45 5.50 5.52 6.99 6.99
464 2.30 231 2.36 2.29 2.32 2.30
478 1.24 1.21 1.32 1.26 1.22 1.22
492 0.99 0.99 0.99 0.99 0.90 0.98
506 03, 0.26 0.27 0.25 0.30 0.28 0.28
50 0.11 0.10 0.10 0.10 0.09 0.10

534 cas 0.07 0.06 0.06 0.07 0.03 0.05



Table A6 Properties of the desulfurized waxes produced under various

hydrogen pressures
(the same conditions: reaction temperature 400 °c, reaction time 4 his,,

catalyst concentration 5 %wt, and agitation speed 500 rpm.)

Properties Slack Hydrogen pressure (psig)
wax 300 400 500 600
Color 5.5 1520  10-15 1.0 0.5-1.0
Sulfur content 0.140 0.040  0.038 0.030  0.027
(Yowt)
Oil content (%owt) ~ 35.10 44,32 45.06 4502 4520
Carbon Q-C3 CC3 CICB  CIC3 c%c3

distribution
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Table A7 The molecular weight distributions of components in the desulfurized
waxes produced under various hydrogen pressures

Molecular No. of % peak area
weight Cabon  Slackwax 300 psig 400 psig 500 psig 600 psig
128 c. 0.08 0.08 0.09 0.11
1w 0.12 0.12 0.11 0.10
1% cl, 0.15 0.15 0.15 0.14
1m0 c.2 0.20 0.22 0.18 0.20
184 c13 0.22 0.22 0.20 0.22
1% cit 0.28 0.26 0.25 0.24
212 ¢5 0.32 0.36 0.39 0.40
23 ¢ b 0.45 0.48 0.50 0.50
240 e 0.30 0.53 0.54 0.55 0.56
254 ¢ 0.90 0.60 0.66 0.68 0.68
268 c19 0.31 0.73 0.80 0.83 0.85
282 0.85 0.86 0.96 0.99 1.00
2% c2 1.97 1.97 1.88 1.89 1.90
310 3.07 247 2.48 2.30 2.35
24 5.21 4.20 3.60 3.64 3.62
3B 6.20 6.22 6.20. 5.98 5.96
352 8.13 8.14 7.98 7.65 7.68
366 9.05 9.00 8.96 8.98 8.98
30 9.73 9.68 9..60 9.12 9.15
304 9.96 9.99 9.89 9.98 9.98
408 10.23 10.22 10.22 10.22 10.20
422 9.73 9.73 9.65 10.10 1.12
436 7.98 7.96 8.98 9.65 9.09
450 5.52 5.50 5.00. 4.99 5.10
464 2.40 2.40 2.30 2.30 2.38
478 131 1.34 1.25 1.22 1.34
49 0.99 1.02 0.99 0.98 0.99
506 P 0.27 0.28 0.28 0.28 0.28
50 0.11 0.16 0.11 0.10 0.11

b4 cas 0.07 0.06 0.06 0.05 0.05
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Table A8 Properties of the desulfurized waxes after various reaction times
(the same conditions: reaction temperature 400 °c, hydrogen pressure 600 psi,
catalyst concentration 5 %wt, and agitation speed 500 rpm.)

Properties Slack Reaction time (hrs.)
Wax 4 0 8 10

Color 5.5 0510 0510 0.5 0.5
Sulfurcontent ~ 0.140  0.027 0.020 0.015 0.013

(Yowt)
Qil content 3510 4520 46.98 49.66 51.80

(Yowt)
Carbon ¢y cucy CIrC8  CIC3  CICB

distribution
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Table A9 The molecular weight distributions of components in the desulfurized
waxes after various reaction times

Molecular No. of %peak area
weight Cabon ~ Slack wax . hrs 6 hrs 8hrs 10hrs
128 9 0.11 e e 0.14
142 60 0.10 012 0.13 0.15
15 c. 0.14 0.16 0.15 0.18
10 ¢ 2 0.20 0.20 0.2 0.20
184 ¢ 3 0.22 0.21 0.26 0.29
198 cil 0.24 0.28 0.32 0.3
22 ¢ 3 040 043 0.50 0.52
2% ¢ b 0.50 051 0.53 0.9

20 i 0.30 0.56 0.59 0.62 0.66
254 b 09 0.68 0.72 0.78 081
268 19 031 0.85 0.88 0.89 0.9

28 @ 0.85 100 105 110 120
296 197 190 188 188 189
310 3.07 2.35 231 2.35 232
3 B 521 3.62 3.62 3.60 361
38 6.20 5.% 5.94 5.94 591
32 8.13 168 165 1.64 162
366 9.05 8.98 8.98 8.96 8.92
30 c 10.73 9.15 9.14 9.11 8.9

3% 9.9% 9.98 9.9% 9.89 9.86
408 1023 10.20 10.20 10.26 10.15
422 113 10.12 10.06 10.02 9.92
136 598 9.09 9.06 8.9 8.92
450 352 5.12 5.10 5.09 5.06
464 230 2.3 2.38 231 2.35
478 12 134 134 132 130
19 0.9 0.99 0.99 0.99 0.99
506 0.27 0.28 0.27 0.27 0.26
520 0.11 011 0.1 0.1 0.11
534 0.07 0.05 0.05 0.05 0.05



Table A10 Properties of the desulfurized waxes produced using various catalyst
concentrations

(the same conditions: reaction temperature 400 °c, hydrogen pressure 600
psig, reaction time 8 hrs, and agitation speed 500 rpm.)

: Catalyst concentration (%owt
Properties  Slack y (Yow)

wax 5.0 2.0 10 05 0.2

Color 59 05 0510 10-15 10-15 20-25

Sulfur content 0140 0015 0013 0011 <0.001 <0001
(Yowt)

Oil content $H10 4966 4968 4965 4966  49.64
(Yowt)

Carbon o COCB CCH LB CHCB  CICH

distribution



Table A [l The molecular weight distributions of components in the desulfurized
waxes produced using various catalyst concentrations

Molecular No. of % peak area
weight Cabon  Slackwax  50%wt  20%wt  10%m  05%wt  02%wt
128 o) 0.11 0.11 0.11 0.11 0.11
142 Cio 0.14 0.13 0.14 0.15 0.15
15 Cn 0.15 0.15 0.15 0.16 0.15
1m0 Cl2 0.19 0.18 0.19 0.20 0.2
184 cl. 0.26 0.24 0.26 0.25 0.25
198 cu 0.29 0.28 0.30 0.30 0.29
22 0.40 0.39 0.39 0.40 0.38
2% Ci6 0.53 0.5 0.54 0.55 0.56

240 e 0.30 0.60 0.62 0.62 0.61 0.64
24 Ci8 0.90 0.78 0.79 0.80 0.80 0.79
268 Cl 031 0.89 0.90 091 0.89 0.89
2 0.85 1 112 110 111 109
296 197 198 1% 1% 2.00 199
310 2 307 2.3 2.3 2.36 2.3 231
34 s 5.21 361 3.60 361 3.9 3.62
338 . 6.20 5.94 597 5.9% 5.94 5.9
32 s 8.13 1.64 165 1.62 1.62 1.60
366 s 9.05 8.9 8.98 8.9 8.9 8.9
30 1073 9l 9.18 9.18 9.15 9.16
394 9.96 9.89 9.90 9.69 9.9 9.90
408 1023 102 1026 10.27 10.26 10.29
12 713 1012 1002 1023 10.14 10.00
1% 5.9 8.98 9,01 8.98 8.99 9.00
450 152 509 5.10 5.10 5.12 5.08
464 230 2.35 239 240 231 2.31
478 Wil 132 132 130 131 129
19 0.99 100 0.98 0.9 0.99 100
506 0.27 0.28 0.28 0.29 0.27 0.27
520 0.11 0.13 011 0.11 0.13 0.12
534 0.07 0.04 0.04 0.06 0.06 0.05

o ) o Ie)
N



Table A12 Results of hydroisomerizatiom of slack wax at various conditions

Various

parameter

Temperature
250
300
350
400
Hydrogen pressure, psig

300

400

500

600
Cone, of catalyst, % wt

2.0

4.0

5.0

6.0

7.0
Reaction time, hours

4

6

8

10

12

Constant parameter

Pi , Time, cone, ofcatalyst

600 psig, 4 hrs., 2 %wt
600psig, 4 hrs., 2 Y%wt
600 psig, 4 hrs., 2 %wt
600 psig, 4 hrs., 2 %wt

Temp., Time, cone, of
catalyst

300 C4hrs 2 %wt
300 C4hrs 2 %wt
300 C4hrs 2 %t
300 C4hrs 2 Yont
Temp PH , Time
300 C 600 psig, 4 frs.
300 Csoo psig, 4 hrs,
300 Ceoo psig, 4 hrs,
300 C 600psig, 4 hrs.
300 C 600 psig, 4 rs.

Temp PH , cone, ofcatalyst

300 C 600 psig, 6.0%wt
300 Ceoo psig, 6.0% wt
300 Ceoo psig, 6.0% wt
300 C 600 psig, 6.0% wt
300 C 600psig, 6.0%wt

Color

1.0
0.5-1.0
0.5-1.0

0.5

1.0-1.5
1.0
1.0

0.5-1.0

0.5-1.0

0.5-1.0

0.5-1.0
05
0.5

0.5
0.5
0-0.5
0-05

Oil content

(Y%owt)

49.79
49.98
51.68
55.30

47.67
48.89
49.65
49.98

49.98
50.22
53.89
54.63
56.10

54.63
56.98
61.12
65.20
69.13

117



Table A13 The molecular weight distributions of components in the isomerized

waxes produced at various reaction temperatures I
Molecular No. of Y%peak area

weight Carbon HDS wax 250 °¢ 300°c 30°c 400 °c
128 ¢9 011 0.09 0.20 0.12
142 0.15 0.15 0.50 0.36 0.73
156 C, 0.16 0.26 0.77 0.66 100
170 ¢ 2 0.20 0.73 0.99 0.78 133
184 ¢i3 0.2 100 109 091 150
198 el 0.30 133 140 120 184
212 c5 040 150 161 141 215
236 6 0.5 184 192 152 253
240 il 061 2.15 19 110 262

254 ci8 0.80 253 204 188 281
268 o] 0.89 2.62 2.39 2.20 322
282 11 281 2.68 249 334

296 2.00 3.22 3.34 313 3.13
310 ca 2.3 3.34 391 387 431
324 3.59 3.13 5.34 5.09 5.3
338 5.9 431 559 5.79 559

352 - 162 5.34 6.92 6.75 6.50
366 8.99 5.59 146 1.32 6.84
380 9.15 6.50 8.39 8.30 140
394 €8 9.99 6.84 .12 0.73 6.50
408 10.26 140 1.24 1.8 6.14
422 10.14 6.50 5.9 1.3 411

436 8.99 6.14 4.86 6.07 353
450 5.12 411 3.00 489 2.0
464 2.31 353 183 3.05 129
478 131 2.0 0.92 181 0.60
492 0.99 129 047 0.9 043
506 K 0.27 0.60 0.20 0.58 0.13
520 0.13 043 0.11 0.21 0.10

534 0.06 0.13 0.06 0.07 0.04
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Table A14 The molecular weight distributions of components in the isomerized
waxes produced under various hydrogen pressures

Molecular No. of % peak area

weight Carbon HDS wax 300 psig 400 psig 500 psig 600 psig
128 Cs 0.02 0.02 0.04 0.03
142 Go 0.05 0.05 0.04 0.06 0.04
1% £l 0.16 0.17 0.16 0.15 0.15
110 £1 0.39 0.50 0.49 0.35 0.48
18 €8 0.65 0.70 0.71 0.65 0.68
198 ¢ u 0.80 0.79 0.82 0.82 0.78

212 €3] 140 1028 108 109 108
236 £16 115 124 124 125 122
240 ar 121 148 136 151 136
254 £8 158 1.50 153 154 149
268 £9 189 178 17 173 173

282 W) 211 209 2.06 2.04 2.05
296 @ 2.0 222 2.5 2.32 2.32
310 £2 2.9 290 2.94 2.9 2.9
34 C 359 3.60 3.66 3.63 339
338 £ 4.94 485 499 480 481

302 £5 6.62 589 5.66 551 549
366 £ 2 199 1.3 6.82 6.61 6.60
380 8.15 8.00 147 1.23 147

394 £% 8.99 845 8.57 8.40 8.6
408 cas 9.26 9021 8.97 8.85 8.66

42 G 8.14 8.02 1.10 142 1.96
436 £ 6.9 6.50 6.47 6.1 6.48
450 e w 5.12 5.24 5.14 5.19 5.20
464 ¥ 337 3.2 339 351 348
478 £ 3 231 245 2.06 2.19 201
49 C 0.99 108 107 116 109
506 C3 0.67 0.72 0.67 0.73 0.66

50 C 0.23 0.28 0.25 0.28 0.23
534 £ 3 0.16 0.14 0.14 0.16 0.10
48 0.09 0.09 0.10 0.10 0.09



Table A15 The molecular weight distributions of components in the isomerized
waxes produced at various catalyst concentrations

Molecular No. of % peak area
weight Cabon  HDSwex .. %wt  40%wt  50%wt  60%wt  7.0%wt
18 s 0.11 0.34 041 039 0.20 050

12 Co 0.15 058 0.56 061 0.50 075
1% Cn 0.16 0.7 069 085 0.77 100
10 ciz 0.20 082 082 020 0.99 102
18 cis 0.25 109 108 090 1.09 1%
1% Cm 0.30 1% 124 123 140 153
202 ¢ 0.40 151 1% 14 161 197
236 Cl 0.5 1A 153 161 192 187
240 cir 061 L3 171 181 1.9 1%
24 cis 0.80 204 206 205 2.04 239
268 ¢ 0.89 088 225 231 2.39 211
282 Cm 11 2% 2% 269 2.68 31
2% ¢ 2.00 363 366 31 3.34 3%
310 22 2.3 480 49 38/ 391 512
34 23 359 5ol 566 513 5.34 569
338 c2a 5.94 661 6.82 538 5.59 6.53
c2s 1.62 123 14 681 6.92 699
c26 8.9 840 8.5/ 6.84 146 807
o1 9.15 18 191 8.3 8.39 116
c2s 9.99 182 110 12 1.12 123
c2s 1026 631 64/ 13 1.24 5.10
a0 104 519 514 6.10 5.95 448
cai 8.99 350 33 509 4.86 2.4
ca2 5.12 219 206 302 3.00 164
c3s 231 116 107 218 183 086
cas 131 073 06/ 109 0.92 0.12
c3s 0.99 028 025 061 0.47 062
cas 0.21 0.16 014 028 0.20 0.16
car 0.13 010 010 0.17 0.11 0.08
. 0.06 0.08 007 010 0.06 003

BREEIZERELESY



Table A16 The molecular weight distributions of components in the isomerized
waxes after various reaction times

Molecular No. of % peak area
weight Cabon  HDSwax 4. 6 frs. 8hrs. 10hrs, 12frs,
128 oo 0.11 0.12 0.39 0.40 0.50 0.50
1Y Co 0.15 0.36 0.61 0.70 0.75 0.78
1% C, 0.16 0.66 0.85 0.88 1.00 1.09
1n ¢ 2 0.20 0.78 0.89 1.00 1.02 1.12
184 ¢3 0.25 0.91 0.90 1.28 1.36 1.39
1% 0.30 1.20 123 1.39 153 1,62
212 . 0.40 141 145 1.41 1.97 1.90
23 b 0.55 1.52 161 1.52 187 1.98
240 0.61 1.70 181 1.70 1.96 2.06
254 . 0.80 1.88 2.05 1.88 2.39 2.39
268 Cl. 0.89 2.20 231 2.20 271 2.11
282 111 2.49 2.69 2.49 3.7 3.17
2% 2.00 3.13 3.14 3.13 3.98 3.98
310 2.35 3.87 3.87 3.87 5.12 5.12
24 3.59 5.09 5.13 5.09 5.69 5.69
338 5.94 5.79 5.38 5.79 6.53 6.53
32 03 7.62 6.75 6.81 6.75 6.99 6.9
366 C% 8.99 132 6.84 6.89 8.07 8.07
30 027 9.15 8.30 8.36 8.36 7.16 7.16
3%4 9.99 0.73 7.21 7.24 7.23 1.23
408 10.26 7.78 1.33 7.36 5.70 5.70
422 10.14 7.35 6.10 6.12 4.48 4.48
436 Qil 8.99 6.07 5.09 5.10 2.74 2.74
450 5.12 4.89 3.02 3.1 1.64 1.64
464 237 3.05 2.18 2.19 0.86 0.86
478 1.31 1.81 1.09 164 0.72 0.72
492 . 0.99 0.96 0.61 0.86 0.62 0.62
506 0.27 0.58 0.28 - 0.16 0.16
520 0.13 0.21 0.17 "os 0.08 0.08

h34 0.06 0.07 0.10 003 0.03 0.03
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Table AL7 The molecular weight distributions of components in the isomerized
product

Molegular No. of Yhpeck area
weight Carbon Dlvex el v Lo e Lube fracuon

resiue

18 s 0.50

142 . 0.78

1% . 1.09

1 L 12

184 L 139

1% Cm 162

L 1.90

2% B 1.98

20 o 2.06

254 o 2.39

268 Clg 271

282 C 3.47 0.98

29 . 3.98 1.30 1.89

310 - 5.12 2.26 3.01

324 Cz 5.69 0.92 263 578

33 . 6.53 235 3.30 7.86

32 Cxs 6.99 4.36 3.84 9.32

366 . 8.07 6.79 10.59 10.84

30 N 7.6 7,00 110

394 . 7.23 11.14 7.75

408 e 5.70 13.66 7.76

42 30 4.48 1D 7.65

436 s 2.74 10.65 7.68

450 . 164 10.24 5.48

464 L 0% 8.80 310

17 o 072 5 86 12

492 0.62 3.10

506 (e: % 0.16 2.40

520 £y 0.08

534 £3 0.03

414 437

398 8.65

412 827

426 252

40
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Table A18 The uv absorption of food and/or pharmaceutical grade wax and
wax from hydroisomerization process (HDI)

Max. Value of uv absorption

Wavelength (rur) Food andlor Wax from HDI
parmaceutical wax
280-289 0.15 0.015
290-299 0.12 0.013
300-359 0.08 0.005

360-400 0.02 0.001



Table A19 Statistic of petroleum jelly and paraffin waxes (containing by
weight less than 0.75% of oil) import in Thailand [35]

Quantity(ton) C.LF. value(million baht)

Year Petroleum  Parffin waxes  Petroleum  Parffin waxes
jelly ~ (oomaning O75%ofal) je[|y ~(conening <075%of ol

1989 1367 5712 25.1 84.6
1990 1590 5054 28.4 9.0
1991 1586 4805 29.9 65.8
1992 1282 5696 13.7 62.8
1993 1378 9550 32.2 122.3

1994(Jan.-Jul.) 825 6629 19.9 62.9
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Figure A10 GC/MS Chromatograms of isomenzed wax at various concentration

of catalysts
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Figure A12 Melting point of slack wax by cooling curve method.
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Figure A13 Melting point of hydrodesulfurized wax
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Figure A14 Melting point of hydroismerized wax
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Figure AL7 UV absorption of deoiled wax, commercial paraffin wax, physical
treated wax, hydrodesulfurized wax, and hydroisomerized wax.
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Figure A21 13C-NMR Spectrum of hydroisomerized wax
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