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Fig. 17

Plot of the Hydrocarbon
Product Distribution
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Fig, 19
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Fig. 20

Plot of the Hydrocarbon
Produet Distribution

for Sample 11677-10—-12
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Plot of the Bydrorarbon
Product Distribution
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Plot of the Hydrocarbon
‘Product Distribution
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TABLE 1 RESULT OF SYNGAS OPERATION

RUN NO. 1187710
CATALYST CO/TH+UCC~101 #11684-46C 250 CC 120.3 GM (1l4l.1 AFTER RUN)
FEED H2:CO0:ARGON OF 49:50: 0 @ 1260 CC/MN OR 302 GHSV

11677-10-03 677-10-04 677-10-05 677-10-Q7 £677-10-08

T S ey ey e L e L — WP —
ZrnZRTool TSRS ISZE ZSSEZSSSST SSSnNSSTET O SSSEZ=E3EIoX

FEED H2:CO0:AR 49:50: Q 49:50: @ 49:50: O 49:50: O 49:50: O
HRS ON STREAM 43.5 51.0 68.5 $2.0 100.0
PRESSURE ,PSIG 305 305 309 307 206
TEMP, C 266 266 266 . 266 266
FEED CC/MIN 1260 1260 1260 1260 1260
HOURS FEEDING 24,00 7.50 25.00 23.75 8.C0
EFFLNT GAS LITER 873.70 271.55 923.97 894,43 303.61
GM AQUEQUS LAYER 217,83 67.62 225,41 210,80 69.05
GM 0IL 76.43 26.03 86.76 82.99 27.56
MATERIAL BALANCE
GM ATOM CARBON % 95.80 96.16 96,33 96,76 95,83
GM ATOM HYDROGEN % 97.27 98.43 98.04 98.85 98.10
GM ATOM OXYGEN % 98.65 97.64 98.96 98.82 97.83
RATIO CHX/(H20+C02) 0.9200 0.9580 0.9255 0.5407 0.9407
RATIO X IN CHX 2.3063 2.2962 2.3133 2,3145 2.3278
USAGE H2/CQ PRODT 1.9731 1.9791 1.9874 2.0029 2.0090
RATIO C02/(H20+C02) 0.0561 0.0545 0.0526 0.0483 0.0483
K SHIFT IN EFFLNT 0.02 0.02 0.02 0.02 0.02
CONVERSION
ON CO % 36,36 37.26 35.90 35.48 34,91
ON H2 % 75.94 75.94 75.14 73.99 72.87
ON CO+H2 % 55.98 56.52 55.38 54.63 53.81
PRDT SELECTIVITY,WT %
CH4 13.63 13.20 13.98 14.16 14.81
C2 HC'S 1.98 1.86 2.05 1.96 2.06
C3H8 2.21 2.13 2.28 2.31 2,33
C3H&= 2.32 2.12 2.29 2.26 2.34
C4H10 2.13 2.05 2,15 2.10 2.14
C4H8= 4,02 3,83 4.10 3.95 . 4.10
C5H12 2.41 2.27 2,37 2.25 2.36
C5H10= 4,48 4,29 4,58 4,51 4.37
C6H14 3,17 3.05 2.88 2.59 2.62
C6H12= & CYCLO'S 3,58 3,61 3.79 3.68 3,79
C7+ IN GAS 17.24 16.36 12.73 13.03 11.38
LIQ HC'S 42.82 45.21 46.79 47.20 47.71
TOTAL 100.00 100.00 100.00 100.00 100.00
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SUB~-GROUPING
Cl =C4
Cs =420 F
420-700 F
700-END PT
C5+-END PT
ISO/NORMAL MOLE RATIO
Ca
Cs
cs
Ca=
PARAFFIN/OLEFIN RATID

SCHULZ~-FLORY DISTRBTN
ALPHA '
CH4 FACTOR

LIQ HC COLLECTION
PHYS. APPEARANCE .
DENSITY

26.30
50.15
19.84

3.7
73.70

0.2623
0.3919
0.8255
0.0680

G.2080
0.5125
0.5228

0.8156
4.0099

CLDY YLW
0.760

N, REFRACTIVE INDEX 1.4306

SIMULT'D DISTILATN
10 WT % @ DEG F
1s -

50
84
20

RANGE(16-84 %)

WT % @ 420 F
WT % @ 700 F

271
303
446
642
588

339

435.00
51.33

- 52 -

25.20
49.78
20.24

4.77
74.80

0.2607
0.3840
0.7979
0.0683

0.9575

0.5164
0.5143

44,87
89.44

26.85
47,28 46.24
20.95 21l.44
4.94 5.58
73.15 73,26
0.2283 0.2024
0.2956 0.2690
0.6224 0.4523
0.0713 0.0722
G.9465 0.9753
d.5062 0.5134
0.5031 0.4854
0.8270 0.8340
4.66%94 5.1324
CLDY GRN CLDY GRN
0.735 0.764
1.4309 1.4300
289 282
303 308
449 455
652 663
705 719
349 357
44,67 42.75
8%.44 88.17

26.74

27.77
38,44
29.02

.77
72,23

0.1878
0.2429
0.4608
0.0743

0.9518
0.5023
0.5250

23,17
§0.00




TABLE 2 RESULT OF SYNGAS OPERATION

RUN NO.  11677-10 .

CATALYST CO/TH+UCC-101 #11684-46C 250 CC 120.3 GM (141.1 AFTER RUN)
FEED H2:CO:ARGON OF 4%:50: O @ 1260 CC/MN OR 302 GHSV

11677-10-09 677-10-10 §77-10-11 €77-10-12 677-10-13

TEsSEsmEoOT FEEZI=RRES OSHSE=ESTEI

TEESSSTRS SESSSS=ZITER

FEED H2:CD:AR 49:50: 0 4%9:50: 0 49:50: 0 49:50: 0 49:50: 0
HRS ON STREAM 115.8 121.8 l44.8 165.,5 170.8
PRESSURE ,PSIG 306 305 306 305 303
TEMP., C. 266 266 266 2685 265
FEED CC/MIN 1280 1260 1260 1280 1260
HOQURS FEEDING 23.75 6.00 28.00 20.75 5.25
EFFLNT GAS LITER 909.15 231.15 1108.90 847.95 214.860
GM AQUEQUS LAYER 204,99 51.99 2472.464 171.37 44,00
GM 0IL 81.83 20.40 25,19 67.20 16.91
MATERIAL BALANCE
GM ATOM CARBON % 96.64 96.36 99.11 99.72 59,86
GM ATOM HYDROGEN % 98.97 59,25 101.18 101.14 101.64
GM ATOM QOXYGEN % 98,19 98.48 100,31 100.04 100.46
RATIO CHX/(H20+C02) 0.95%41 0.9377 0.9647 0.9904 0.9818
RATIO X IN CHX 2.3311 2.3408 2.3449 2.3453 2.3407
USAGE HZ/C0 PRODT 2.01&8 2.0165 2.0242 2.0339 2.0357
RATIO C02/(H20+C02) 0.0469 0.0476 0.0471 0.0453 0.0434
K SHIFT IN EFFLNT 0.02 0.02 0.02 g.02 0.02
CONYERSION
ON CO % 35.00 34,73 34,71 33.75 33.77
ON H2 % 72.81 72.42 72.30 70,22 70.34
ON CO+HZ % 53.83 53.55 53.40 51.82 51.92
PROT SELECTIVITY,WT %
CH4 l4.85 15,37 15.50 15.44 ©15.27
C2 HC'S 2.07 2.18 2.18 2.38 2.19
C3H8 2.54 2.51 2.63 2.65 2.83
C3Hé= 2.40 2.36 2.41 2.48 2.38
C4aHl0 2.22 2.20 2.27 2.26 2.21
C4H8= 4,22 4,09 4.18 4,26 4,17
C5H1Z2 2.36 2.36 Z2.46 2.43 2.39
C5H1G= 4,63 4.58 3.98 4.18 4,79
CeH14 2.70 2,60 2.69 2.89 2.87
CeH12= & CYCLO'S 3.64 3.63 .78 3.91 3.92
C7+ IN GAS 11.29 11.11 12.31 12.85 13.24
LIQ HC'S 47 .09 47,01 45,63 ha ,29 43,93
TOTAL 100.00 100.00 100.00 100.060 14Q.00
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SUB=-GROUPING

Ccl
Cs

-C4a
-420 F

420-700 F

70

0-END PT

C3+-END PT

ISO/NORMAL MOLE RATIN

PARAFFIN/OLEFIN RATIO

SCHULZ~FLORY DISTRBTN
ALPHA (EXP(SLDPE))
RATIO CHa/(l-A)®%2

LIG

c3
C4
C5

HC COLLECTION

PHYS. APPEARANCE
DENSITY
" N, REFRACTIVE INDEX 1.4298

SIMULT'D DISTILATN

10 WT $ @ DEG F
le
50
84
90

RANGE (16~-84 %)

WT % @ 420 F
WT % @ 700 F

28.30
38,35
28,64

4,71
71.70

0.1648
0.2197
0.4614
0.0739

1.0071
0.5073
0.4945

0.8278
5.0061

CLDY/SLD
0.740

303
344
525
662
700

318

29.17
90.00

- 54 =

28.70
45.16
20.87

5.27
71.30

0.1718
0.2190
0.414]1
0.1034

1.0153
0.5197
0.5013

44,40
88.80

29.16
45.47
20,26

5.11
70.84

0.1610
0.1950
0.2838
0.0726

1.0442
0.5241
0.6002

0.8318
5.4804

CLDY/SLD CLDY/SLD

29.45
46.63
19.18

4.73
70.55

0.1314
0.1689
0.3802
0.0657

1.0226
0.5118
0.5638

0.828%9
5.1525

.751 .760 0,761

1.42%¢

282
308
449
653
714

347

44,40
88.80

1.4291

283
303
443
649
709

346

46.00
89.31

28.8¢
47.85
18.51

4.77
71.14

0.1350
0.1809
0.3438
0.0712 -

1.05489
0.512s
0.4856

47,00
89.13




TABLE 3 RESULT GF SYNGAS OPERATION

RUN NO. 11677-10
CATALYST CO/TH+UCC-101 #11684-46C 250 CC 120.3 GM (l4l.l AFTER RUN;
FEED H2:CO:ARGON OF 49:50: O @ 1260 CC/MN OR 302 GHSV

11677-10-14 677-10-15 677-10-16 677-10-18

s e s i mmam SEEZTIZTE=S= —— it
F3- 1 44— g =1 ] EEE==mas=

FEED H2:CO:AR 49:50: Q0 49:50: QO 49:50: 0 49:50: C
HRS ON STREAM 189.8 195.3 213.8 237.3
PRESSURE ,PSIG 303 306 303 303
TEMP., C 265 265 265 26€
FEED CC/MIN 1260 1260 1260 1260
HOURS FEEDING 23.75 5.50 24,00 24,530
EFFLNT GAS LITER 994,40 234,65 $90.80 1024.00
GM AQUEOUS LAYER 195,04 45.21 197.29 200.01
GM 0IL 76.50 17.1¢ 74,30 74.87
MATERIAL BALANCE
GM ATOM CARBON % 102.46 102.84 99.04 98.76
GM ATOM HYDROGEN % 103,71 103.00 101.77 101.94
GM ATOM OXYGEN % 102.09 102.95 99.65 99,82
RATIO CHX/(H20+C02) l.0111 0.9967 0.9811 0.9671
RATIO X IN CHX 2.3487 2.3644 2,3610 2.3681
YSAGE H2/CO PRODT 2.0380 2,0381 2,04972 2,0536
RATIO CO2/(H20+C02) 0.0451 0.0472 0.0421 0.0410
K SHIFT IN EFFLNT .02 g.C2 0.02 .02
CONVERSION
ON CO % 34.02 33.01 33.34 32.72
ON H2 % 70.35 £9.48 659.29 68.32
ON CO+HZ % 52.00 50.97 51.27 50.52
PROT SELECTIVITY,WT %
CH4 15.37 16.37 16.18 16.47
C2 HC'S 2.2 2.29 2.49 2.48
C3H8 2.85 2.82 2.77 2.82
C3Hé= 2.83 2.50 2.47 2.39
C4aH10 2.51 2,34 2.25 2.30
CaH8= 4,42 4,28 4,03 4.08
C5HL2 2.51 2.48 2.46 2.52
£5H10= 4.56 4,82 4,586 h.bb
ceHla 2.78 2.89 2.80 2.77
C6H12= & CYCLO'S 3.77 4.09 3,91 4.01
C7+ IN GAS 13.65 12.81 12.74 12.41
LIQ HC'S 42.49 42,31 43.34 43.32
TOTAL 100.00 100.00 100.00 100,00
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SUB-GROUPING

Cl ~C4 30.24 20.60 30,12 30,53
C5 ~-420 F 47.23 4e6.79 46.66 46.36
420-700 F 17.90 18,09 18.52 18.47
700~END PT 4.62 4,52 4,63 4,63
C5+-END PT 69.76 63.40 £9.81 69.47
ISO/NORMAL MOLE RATIO
C4 0.1609 0.125¢ 0.11%C 0.1051
C5 0.1910 0.1629 0.1438 0.13%0
Cé 0.3312 D0.3283 0.2998 0.2557
C4= 0.0759 0.0688 0.0680 0.0684
PARAFFIN/OLEFIN RATIO :
c3 0.9597 1.0780 1.0728 1.1245
Ca 0.5482 0.5267 0.5403 G.5445
C5 0.5349 0.5007 0.5249 0.5507
SCHULZ~FLORY DISTRBTN
ALPHA 0.8262 0.8260 0.8255
CH4 FACTOR 5.0912 5.3398 5.4106
LIQ HC COLLECTION
PHYS. APPEARANCE CLDY/SLD CLDY/SLD CLDY/SLD
DENSITY 0.751 0.75% 0.760
N, REFRACTIVE INDEX 1.4291 1.4285 1.4282
SIMULT'D DISTILATN ‘ ,
10 WT % @ DEG F 282 278 280
ls 304 302 303
30 437 440 439
84 650 648 648
90 713" 703 709
RANGE(Ll6-84 %) 348 346 345
WY % @ 420 F 47.00 46,57 46.57 46.67
WT ¥ @ 700 F 89.13 89.31 89.31 89.31
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TABLE 4 RESULT OF SYNGAS OPERATION

RIN NO,  10112-15 . '
CATALYST CO/TH +UCC-101,#10252-46C 80 CC 37.2(4 (52.1 AFTER RIN +15 G)
FEED H2:CO:ARGON CF 50:50: O @ 400 CC/MN OR 300 GHSV

RIN & SaMPLE NO. 10112-15-01 112-15-02 112-15-03 112-15-04 112-15-05

FEED HZ:CO:AR 50:50: 0 50:50: 0 50:50: 0 50:50: 0 50:50: 0
HRS ON STREAM 19.5 27.0 - 115.5 122.5 139.5
PRESSURE,PSIG 302 299 303 302 302
™=e, C 272 271 269 269 269
FEED CC/MIN 400 400 400 400 400
HOURS FEEDING 19.50 7.50 88.50  7.00 24.00
EFFLNT GAS LITER 156.55 61.30 1049.40 $1.50 324.55
M AQUECHIS LAYER 47.27 18.12 208.20 14.74 50.54
&M OIL . 24.32 9.60 96.37 6.24 21.39

GM ATOM CARBON % 85.88 86.83 95.01 92.73 99.31
GM ATOM HYDROGEN % 79.97 80.49 98.12 98.28 99.38

M ATOM OXYGEN % 94.42 94.44 95.50 99.88 99.73
RATIO CHX{/(H20+C02) 0.8123 0.8293 0.9862 0.9955 0.9870
RATIO X IN CHX 2.3242 2.3375 2.,4283 2.5101 2.5037

USAGE H2/CO PRODT ~ 1.2272 1.25%90 1.6739 1.6228 1.6902
RATIO CO2/(H20+C02) 0.3735  0.3620  0.2001 0.2403 0.2068

. K SHIFT IN EFFLNT Q.16 0.15 0.13 0.17 0.1

CONVERSION
oN 0 % 62.86  61.20 4421 41,99  39.12
oN H2 2 89.40  89.06 72.07 69.26  B6.43
ON CO4H2 7 75.66  74.61 58.36  55.53  52.78

PRDT SELECTIVITY,WT %
4 14.67 15.46 19.66 23,52 23.12
C2 KC'S 2.23 2.29 2.82 3.07 3.09
C3H8 2.12 2,11 2.90 3.27 3.29
C3H6= 2.93 2.82 1.96 2,23 2.63
c4mL0 1.80 1.74 2.18 2,64 2.72
VAL 414 4,08 3.00 3.44 3.73
C5H12 2.18 2.06 2.27 2.72 2.71
CSH10= 4.24 4,17 3.09 3.62 3.78
CEH1G 2.98 2.63 2.55 2.88 2.80
CAHL2= & CYCLO'S 2.37 2.30 1.77 2.02 1.56
C7+ IN GAS 12.74  11.58 14,13 13.78 11.90
LIQ HC'S 47.58  48.77 43,68  36.81 38,66
TOTAL 100.00  100.00  100.00  100.00  100.00
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SUB-GROUPING

Cl ~C4 27.90 . 28.49 32.52 38.17 38.59
C5 =420 F 50.41 43.30 42.22 40,22 38.71
420-700 F 19.19 22.72 20.35 15.94 16.74
700-END PT 2.51 5.49 4,91 5.67 5.95
CH~END PT 72.10 71.51 67.48 61.83 61.41
1SQ/NCRMAL MOLE RATIO
Ch 0.2857 0.2632 0.1226 0.1367 0.1778
C5 0.5572 0.4990 0.2546 0.2493 0.2698
cé 0.9660  0.8647 0.4117  0.4098  0.4181
Clim 0.0000 0.0000  0.0000 0.0000  0.0000
PARAFFIN/CLEFIN RATIO
c3 0.6612 0.7154 1.4156 1.3971 1.1943
Ch 0.4206  0.4117 0.7010 0.7401  0.7044
c5 0.5004  0.4803  0.7141 0.7302  0.6954
LIQ HC COLLECTIN ,
PHYS. APPEARANCE R YL OIL GR OIL WAX GR YL OIL
DENSITY 0.741 0.765 0.769
N, REFRACTIVE INDEX 1.4266 1.4309 1.4310
SIMULT'D DISTILATN
IOWITZ@DEGF 257 292 292
16 286 318 320
50 506 457 485
84 578 662 : 694
o0 635 - 712 755
RANGE(16-84 1) 292 34 74
WIZ@420F 54,40 42.16 62.16 41.29 41.29
WIZ@700F 94.72 88.75 88.75 84.60 84.60
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