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APPENDIX E

COMPOSITION OF CONDENSED HYDROCARBON PRODUCTS
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Composition of Condensed Hvdrocarbon Products

Run 4

Catalyst —- 100 Co : 15.3 ThO, : 92.9 Kieselpuhr : 1.9€¢ K,CO,
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Experiment &4-1

Reactorl oo 3 4 5

Nominal §, wtZ% 0.29 0.43 0.5 1]

Carbon number Weight %
¢, 0.CS 0.04 -— 0.19
Cg 0.42 0.26 0.04 .93
CG 1.19 0.87 0.26 1.69
Cs 1.25 1.13 0.90 1.66
Cg 1.54 1.31 2.18 2.04
Cq 3.00 2.55 3.64 3.53
Cig 5.18 4.80 5.41 5.52
Cll 7.02 6.86 6.68 6.55
Cyo 7.65 7.58 7.13 6.95
C13 8.19 7.93 7.20 6.913
Ci4 7.71 7.48 6.91 6.50
C15 7.58 7.45 6.47 6.71
Ca 6£.69 7.30 5.81 6.24
Cyy 6.19 6.73 4.88 6.58
Cis 5.74 5.78 3.94 5.18
019 4.80 5.17 3.52 4.33
Cap 4,32 4.71 3.70 3.87
Ca 3.74 4,33 4.22 3.90
022 3.33 4.17 5.21 4.09
Csq 3.05 3.78 5,59 4.14
Cog 2.61 3.06 4,42 4£.12
625 2.18 2.74 4.39 3.51
Cog 2.12 1.80 3.44 2.10
Coz 1.23 0.95 1.88 1.20
C28 0.70 0.45 0.85 0.65
C29 0.37 0.17 0.35 0.33
C3o 0.16 - 0.16 0.15
Cn 0.01 - 0.07 0.04

lExperimental conditions are given in Appendix D, page 137.



- 225 -
Experiment 4-2
1

Reactor 1 2 4 5

Nominal 3, wt% 0.29 0.43 0.5 0

Carbon number Weight %
C, 0.02 0.01 0.01 0.07
Cs 0.14 0.15 0.14 0.58
Ce 0.70 0.78 0.8¢ 2.12
Cy 1.78 1.76 2.41 3.87
Cg 3.26 2.53 4.65 4.97
Cq 5.24 4,04 6.69 5.48
C1p 7.13 5.89 8.33 5.76
C11 8.23 7.77 9.50 6.70
C1z 8.&3 8.27 8.82 7.12
C13 8.01 7.67 7.54 6.89
C1s 7.72 7.48 6.43 6.73
Cys 7.58 7.66 _ 4.73 6.33
C15 6.90 7.57 4,19 6.01
Cy7 6.23 7.15 4,71 5.72
C18 5,29 6.38 5.65 5.07
C19 4.45 5.38 5.17 4.47
Can 3.83 4.29 3.12 3.89
Ca1 2.88 3.20 2.18 2.86
Coo 2.07 2.59 2.07 2.37
Ca3 1.73 2.37 2.43 2.36
Ca4 1.64 2.03 2.32 2.56
Cas 1.51 1.81 2.36 2.65
Cog 1.62 1.31 2.00 1.81
Coy 1.05 0.67 1.12 1.10
C28 0.60 0.33 0.51 0.62
Cog 0.36 0.15 0.20 0.32
C3g 0.15 0.02 0.08 0.15
C3y 0.06 - 0.02 0.06

032 0.02 - - —

7
“Experimental conditions are given in Appendix D, page 138.
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Experiment 4-4
Reactor. 1 2 3 4 5
Nominal S, wt¥% 0.29 0.43 0.5 0.5 0
Carbon number Weight %
C, 0.01 - - - 0.03
Cs 0.10  0.11 - — 0.39
Ce 0.63 .65  0.04 0.i3  1.31
Cy 2.63 1.49 0.39 1.10 3.02
oF 5.02 2.19 1.19 2.44 4.81
Co 6.18  2.55 1.71 2.57  5.32
C10 6.18 3.77 2.55 2.70 5.35
C11 5.91 4.91 3.30 2.79 .37
Cyo 5.29 5.89 1,84 2.97 5.41
C13 4.62  6.04  4.19 3.44  5.55 -
Ciq 4.13 5.34 4.51 3.52 5.67
C1s 3.93  4.56  4.41 3.90 5.34
Ci6 3.37 4.42 5.15 4.56 4.56
C17 2.10 4.68 5.77 5.29 2.52
Cl& 2,18 5.27 6.91 6.05 1.84
Ci9 4.44 5.89 8.30 7.11 3.21
Cag 6.33 7.68 9.23 8.04 5.20
C21 7.73  8.46 10.56 1.0l  7.67
Cyy 9.52 7.38 8.94 9.11 8.99
Co3 7.41 4. 88 4.83 5.91 6.84
C24 4.47 3.17 2.96 3.64 4.04
Css 2.64 2.1 1.85 2.59 2.80
Cog 1.52 1.83 1.49 2.3% 1.95
C27 1.07 1.13 0.95 1.80 0.94 '
Crg 0.53 0.81 0.71 1.30 0.47 —
Cag 0.2% 0.64 0.55 0.85 0.24
C30 0.15 0.51 0.43 /,0.71 0.10
€31 6.04  0.42 0.3 0.5 0.02
“32 - 0.34 0.31 0.46 -
Ca3 — 0.27  0.28 0.36 -
Cqy —_ 0.23 0.24 0.32 -
C3g —_ 0.16 0.21 0.24 -
C37 -_— 0.14 0.18 0.19 -
Cag —-— 0.12 0.17 0.18 -
C3g - 0.1¢  0.14 0.11 -
40 - 0.08  0.10 0.14 -
C41 —_— 0.06 0.11 0.09 -
042 —— —— 0.09 0.03 -

lExperimental concitions are given in Appendix D, page 140.



Experiment 4-5

Reactorl
Nominal S5, wtZ%

Carbon number

O Jﬁﬁﬁ t}lﬁl-‘-n

3%

0

c

10
C1
Ci2
Cis3
Cis
Cis
C16
Cy7
C18
Cio
Con
g21
22
<23
C2s

25
Cog

Cyy

Cag
Ca9
Ca0
C31
232
33
o34
=F
o36

37
Cig
C3g
Cs0
341
b2
43
"84

lExperimental conditions are given in Appendix D, page 141.
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1 2 3 4 5
0.29 0.43 0.5 6.5 0
Weight %

0.04 - 0.05 ¢.01 -
0.59 0.30 0.34 0.13 -
2.37 0.82 1.07 0.91 0.06
4.47 2.33 1.37 2.77 3.02
5.85 3.28 1.83 3.99 7.37
7.40 4.23 3.84 4.85 9,24
2.73 5.33 5.09 5.25 10.36
8.239 5.30 5.55 S.45 10.03
7.50 5.08 5.82 5.36 8.89
5.41 4 .82 5.90 5.38 6.64
5.54 4.74 5.83 5.24 5.13
5.12 4.85 5.88 5.25 4.59
5.43 4.72 6.03 5.25 5.20
6.66 4.98 5.90 5.09 6.11
6.04 4.51 5.56 4,24 4.01
3.16 4. 47 5.68 3.64 2.67
1.99 4.37 5.88 3.65 2.54
1.89 456 6.02 3.97 2.87
2.19 4,37 5.66 .24 3.18
2.92 3.82 4.0¢ 3.97 2.95
2.45 2.98 2.33 3.13 1.92
1.67 2.50 1.70 2.56 1.29
1.09 2.32 1.43 2.25 0.91
0.82 1.92 1.01 2.03 0.50
0.44 1.5€ 0.79 1.70 0.26
0.30 1.52 0.63 1.49 0.15
0.23 1.26 0.52 1.18 0.08
0.13 1.14 0.45 0.99 0.04
0.08 1.03 0.40 0.82 0.02
0.05 0.89 0.37 0.70 —
0.03 ¢.85 0.35 D.61 -
0.03 0.74 0.33 0.53 -
0.01 0.67 0.33 0.51 -
- 0.62 0.35 0.47 -
—_— 0.57 0.31 0.44 -
-— 0.53 0.32 0.49 -—
- 0.50 0.30 0.42 -
- Q.47 0.25 0.34 —_
—_— 0.39 0.29 Cc.32 -
- 0.38 - 0.31 -
—_ 0.33 —— —_ -
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Experiment 4-7
1
Reactor 1 2 4 )
Nominal S, wt® 0.29 0.43 0.5 0
Carbon number Weight %
Cl; - - - -
Cq _ - - -
Cq 0.73 0.35 0.85 0.45
ot _ 1.88 1.11 1.72 1.22
Cé 3.36 2.28 3.22 2.34
g 4,47 3.61 4.47 3.54
clO 4,96 4.80 4,82 4.54
Cll 4.87 5.90 5.48 4.78
ClZ 4.45 5.80 5.22 4,84
C13 4,52 5.08 4.85 4.83
Ci4 4.76 4.69 4.59 4,88
15 4.69 4.44 4.33 4.70
C16 4.76 4.60 3.93 4.43
Ciy 4.64 5.11 3.39 4.80
Cig 4,92 5.82 3.44 4,76
C19 4. 64 4.66 3.09 3.75
Cop 3.69 3.58 2.57 3.21
ch 2.77 2.67 2.20 2.43
Cas 1.90 2.05 2.17 1.89
Ca3 1.97 2.24 2.59 2.46
Cyy 2.54 2.50 2.91 2.98
Chg 2.64 2.54% 2.89 2.81
Cae - 2.55 2.45 2.90 2.80
Cay 2.62 2.36 2,97 z.80
Cog 2,35 2,11 2.65 2.51
Cz9 2.06 1.92 2.40 2.26
Ciyp 1.89 1.76 2.18 2.09
C31 1.79 1.65 1.97 1.87
Cao 1,59 1.57 1.79 1.81
Ca3 1.51 1.47 1.66 1.64
Cs, 1.37 1.40 1.56 1.5
Cys 1.25 1.28 1.45 1.41
Cye 1.19 1.27 1.30 1.31
<37 1.06% 1.17 1.22 1.22
C3g 1.01 1.19 1.18 1.13
C3g 0.94 1.10 1.04 1.06
45 0.85 ¢.29 0.9% 0.96
041 0.78 0.80 0.82 0.90
Cs2 0.57 0.73 0.74 0.80
Cu3 0.31 0.32 0.65 0.72
Casq 0.19 - 0.2 0.54
Css 0.24 - 0.26 0.24
C46 0. 14 - 0.29 -——

lExperimental conditions are given in Appendix D, page 142.
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Compasition of Condensed Hydrocarbon Products

Run 5

Catalyst —- 100 Fe : 21.8 Cu : 1.0 Kﬂggs




Experiment 5-3
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Reactor1 1 2 3 4 S 7
Nominal §, wt% 0.08 0.24 0.24 0.4 4] c
Carbon number Weight 7
Cs -— — — 0.02 —_ 0.66
Cq 0.23 - — 0.34 0.16 0.76
Cy 1.87 1.17 0.56 1.16 0.53 1.67
Cip 2.35 2,40 2.41 2.13 2.93 3.46
Ci31 3.64 3.87 4.70 3.72 4.78 5.30
Ci1z 5.50 4.88 4.90 4.65 5.88 6.32
C13 6.63 5.79 5.51 4.96 €.23 6.37
Cig 6.45 5.77 5.47 5.60 5.32 6.11
Cis 5.99 5.48 5.20 5.48 5.15 5.54
Cis 5.88 4.91 4.98 5.02 4.92 4.78
C17 5.56 4.72 4,60 4.85 4.52 4.53
Cig 5.22 3.93 4.65 4.29 4.25 4.13
C19 4.85 3.60 4.43 4,32 .04 .94
C20 4.61 3.66 3.70 3.75 3.38 3.92
Coy 4.18 3.19 3.53 3.49 3.58 3.55
Cys 3.71 3.19 3.43 3.31 3,11 2.98
Caj 3.58 3.26 3.30 3.15 3.04 2.85
Cay 3.53 3.08 3.23 2.98 3.07 2.8z
Cas 3.41 2.97 3.20 2.72 3.12 2.80
C26 2,35 3.07 3.1s 2.63 3.05 2.68
Ca7 2.64 2.95 3.07 2.44 3.09 2.67
Cag 2.33 2.67 2.93 2.21 3.16 2.64
Coe 2.06 2.43 2,70 2.24 2,95 2.84
Cap 1.73 2.24 2.43 2.09 2.24 2.66
C3 1.54 2.11 2.19 2.00 1.92 2.28
Ciy 1.37 2.01 1.99 1.92 1.97 1.97
C33 1.03 2,22 1.86 1.79 1.70 1.64
Cag 1.09 1.97 1.71 1.66 1.46 1.32
C3s n.%81 1.60 1.51 1.49 1.27 1.G5
Cse v 1.57 1.29 1.36 1.04 0.95
C37 0.77 1.37 1.19 1.29 0.99 D.83
Cig 0.67 1.33 1.11 1.23 0.88 0.67
Cag 0.62 1.26 1.00 1.13 0.89 0.66
Cio 0.53 0.97 0.93 1.16 0.74 0.59
C41 0.48 1.02 0.74 1.09 0.61 0.49
C42 0.40 0.70 0.77 1.02 0.75 0.47
Cuz 0.14 0.52 0.65 1.06 0.82 0.35
Cas 0.13 —_ 0.63 1.01 0.66 0.25
Ca5 0.15 - 0.34 1.03 0.88 0.138
Cs6 0.16 - — 0.80 — -
Cay — -- - 0.75 —_— -—
Cag — - — 0.05 -— -
Ca9 - — - 0.57 - —_
1Exper1mental conditions are given in Appendix D, page 147.

"~
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Experiment 5-6
1

Reactor 1 3 4 5

Nominal S, wti 0.08 0.24 0.4 0

Carbon number Weight % _
Cg - 0.02  0.30  0.68
Cy 0.23 0.12 0.53 .97
Cg 0.49 0.23  0.74¢ 1,17
Cg 2.53 1.37 3.19  2.27
Ci0 3.58 2.89 7.16 6.79
€11 4.73 4.03 8.42 6.33
C12 5.46 6.25 7.94 8.38
Ci3 5.33 6.25 7.11 7.31
Cig 5.71 7.49 6.23 6.29
15 5.34 5.35 5.62 5.57
C1e 5.00 5.99 5.02 4.89
C17 4.64 6.20 4.70 4.28
Cis 4.40 5.74 4.28 3.92
C1o 3.71 4.90 3.57 2.20
C2n 4.19 4.84 3.48 3.48
C21 3.68 4.68 3.11 2.74
C22 3.36 4.54 2.85 2.71
C213 3.16 4.07 2.76 2.56
Cy: 3.14 2.76 2.57 2.53
Casg 2.90 3.35 2.22 2.27
Cop 2.79 3.c2 2.07 2.23
Cy7 2.59 2.58 1.85 2.14
Cag 2.47 2.16 1.55 1.98
Co9 2.43 1.79 1.41 2.09
C30 1.99 1.43 1.35 2.05
C31 1.79 1.14 1.31 1.97
Caz 1.59 0.81 1.21 1.63
C33 1.58 a.7¢ 1.06 1.20
C34 1.39 Q.64 0.95 1.09
C3ys 1.22 0.50 0.83 0.86
C36 1.03 Q.43 Q.74 0.80
C37 0.93 0.34 0.70 0.67
Cag 0.86 0.31 0.62 0.60
C3g9 0.51 0.29 0.57 0.54
C40 0.71 0.28 0.52 D.43
C41 0.70 0.21 0.40 0.41
C42 0.63 0.17  0.37  0.33

43 0.70 — 0.31 0.26

Ciu4 0.67 —_ 0.26 0.16
C4s 0.69 —_ G.14 0.13

1E;perinental conditions are given in Appendix D, pege 150.
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Experiment 5-8

Reactcrl

0.4

0.24

0.24

0.08

Nominal S, wt¥

Weigne %

Carbon number
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Experimental conditions are given in Appendix D, page 152.
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Experiment 5-10

Reactorl 1 2 3 4 5__ 7

Nominal S, wtZ 0.03 0.24 0.24 0.4 0 0

Carben number Weight 7
C6 0.26 0.23 0.30 —_ 0.61 0.86
Cs Q.45 0.85 0.47 0.51 1.09 2.53
03 0.67 1.54 0.71 0.95 2.32 3.16
C9 2.85 3.66 1.69 = 2.98 3.58 2.9]1
C1o 4.39 7.16 4,29 6.19 6.68 5.44
Cy1 10.13 9.42  6.84  9.40  8.58  6.27
12 9.25 9.15 7.75 9.47 10.30 7.9€
C13 7.34 7.49 7.23 7.34 8.31 7.87
C14 6,30 6.47 5.60 6.37 6.50 5.48
C1s 5.32 5.80 6.23 .67 4.89 5.74
C1s 4.68 4.96 5.4  4.63  4.43  4.28
c17 4.23 4.09  4.58  4.60  4.19  3.94
Cls 3.94 4.06  4.69  3.84  3.89  3.86
Ci9 3.63 3.35 3.78 3.57 3.64 3.13
C2p 3.62 3.12 3.61 3.51 3.13 2.93
<21 3.20 2.83 3.17 3.08 2.93 2.53
C29 2.8¢9 2.59 2.84 2.85 2.61 2.55
Ca3 2.46 2.20 2,59  2.59 2.1 2.16
C24 2.40 1.93  2.39  2.32 2,08  2.02
CZS 2.27 1.80 2,25 2.27 1.97 1.85
Coe 2.07 1.70 2.11 2.08 1.81 1.76
C27 1.96 1.57 2.03 1.90 1.68 1.€£4
C2g 1.9C 1.50 1.89 1.71  1.66  1.58
Czg 1.79 1.44 1.71 1.45 1.63 1.57
C3o 1.68 1.42 1.€69 1.46 1.25 1.62
C31 1.55 1.10 1.79  1.34  1.39  1.65
Cyo 1.35 1.13 1.80 1.24 1.20 1.81
C33 1.19 1.30 1.75 1.07 1.05 1.85
C3q 0.83 1.12 1.53 0.95 0.99 1.55
C3s 0.90 0.98 1.26 0.76 0.63 1.18
Cig 0.79 0.77 1.04 0.69 0.50 0.9&
Cay 0.67 0.66 0.88 0.60 0.4%4 C.84
Cig 0.61 0.66 0.79 0.48 0.34 0.88
C3g U.55 0.54 0.82 0.60 0.32 0.72
Can 0.50 0.45 0.73 0.44 0.22 0.59
Cs41 0.37 G.33 0.€1 0.47 0.17 0.54
Cs2 0. 36 0.28  0.46  0.33  0.15  0.46
Cqa 0.30 0.17 0.30 0.i8 0.09  0.35
Z44 0.25 0.06 0.27 0.14 0.12 0.36
Css 0.13 - 0.05 - - ¢.21

1Experimenta1 conditions are given in Appendix D, page 154.
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Experiment 5-11

Reactorl 1 2 3 4 5 7
Nominal S, wtZ 0.08 G.24 0.24 0.4 s 0
Carbon number Weight 7
\\\\ Ce 0.58  0.46  0.48  9.56  0.04  0.49
Cy 1.08 0.73 1.1} 1.05 0.39 1.4 -
Cg 1.1 1.29 1.8  1.74  0.83  1.99
“Cq 2.78 3.10  2.68  2.16  2.49  3.47
0 4.06 4.90  4.15  3.84  4.39  7.19
Cy 5.57 5.27 5.8  5.61  6.04  B.48
C12 8.25 7.99 7.20 5.61 7.59  9.02
Ci3 7.61 8.12 5.80 6.69  7.44  8.65
i 6.80 6.17 7.05  6.42  5.50 7.19
€15\ 5.42 5.82  6.52 5.97 5,93  5.00
Cig 5.55 5.84 5.91  4.57 4.83  4.40
C17 5.15 5.10 4.66  4.23  4.85  3.92
Cig 4.79 4.40 4.39  4.48 4,47 3.57
Cyg 4.32 3.81 3.92  4.34 3,54  3.60
Cop 3.37 3.41  3.63  3.43  3.32  3.08
C21 3.52 2.86  3.17  3.02 2.97 2.76
C22 3.3 2.62 2.82 2.84 2.85 2,28
Co3 2.99 2.25  2.47  2.45 2,39 1.99
Cas 2.87 2.12  2.22 2.28 2,33 1.8
C25 2.66 1.83  2.064 2,12 2,16 1.55
C26 2.36 1.73 1.8  2.02  2.10  1.25 }
Ca7 2.06 1.59  1.73 1.92 2,09 1.17 -
Cog 1.98 1.63  1.73 1.87 2,07 1l.20
Cog 1.57 1.62  1.68  1.80  2.09 1l.10
Cig 1.58 1.45 1.62 1.83 2.16 1.01
C3) 1.16 1.70  1.51  1.80 2.10  1.05
C3z 1.25 1.66 1.74 .57 1.98 1.06
Ca3 1.02 1.69  1.76 <70 1.80  1.44
C34 ¢.90 1.56 1.57 1.0  1.49  1.48
Css 0.44 1.26 1,26  1.44  1.29  1.27
C3g 0.47 1.09  1.05 1.31 1l.11  1.06
C37 0.39 0.87 0.88 1.16 0.95 0.91
C3g 0.32 0.81  0.75 1.08 0.87 0.8
C3g 0.35 0.70 0.67 0.98 0.76 0.71
Cio 0.25 0.48 0.57 0.87 ©.70 0.66
Cs41 0.24 0.41  0.45 0.75 0.55 0.57
C42 0.16 0.36 0.43  0.70 0.50  0.42
Chz 0.11 0.35 0.34 0.60 0.45  0.42
Cis - 0.13  0.23 0.5z 0.29 0.30
C4s — — 0.22  0.43 0.26 0.21

LExperimental conditions are given in Appendix D, page 155.
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Composition of Condensed Hydrocarbon Products
Run 6
Catalyst — 3% Co-oxide + 11% Mo03 Supported on Alumina

Tused without Alkali Promoter or with 3.45% KZO
Promoter]
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Experiment 6-7
1

Reactor 2 1 2 4 6 7

Catalvst CM-RS CM-5 CMX-S CMK-R CMK-R

Carbon number Weight Z
C6 - - - 0.04 -
C7 —— — - 0.06 -
C8 - -_— —_ 0.76 0.37
C9 - - - 2.85 0.94
C10 - - - 5.07 1.83
C11 0.11 - 0.04 6.32 2.53
C12 1.07 0.24 0.40 7.84 4.00
C]3 3.27 1.66 1.17 9.25 6.71
Ci4 4.73 4.63 3.08 12.32 9,74
C15 5.86 6.92 5.43 9.93 9.47
C16 6.23 7.69 6.57 9.00 9.81
C17 6.95 7.47 €.73 6.67 8.92
C, 6.56 6.67 6.30 §.49 8.75
CIQ 6.07 5.67 5.76 5.06 7.65
C20 5.17 4.81 5.27 4.28 6.71
C21 5.08 §4.09 4,44 3.12 4.86
CZZ 4.38 3.49 4.18 2.50 3.77
C23 3.81 3.19 3.97 2.25 3.78
C24 3.49 3.14 3.82 1.30 2.22
C25 3.39 3.19 3.76 1.08 2.01
026 3.u8 3.23 3.58 0.82 1.24
C27 3.06 3.26 3.61 0.70 0.89
C28 2.95 3.28 3.47 0.59 0.80
C29 2.99 3.17 3.37 0.47 0.66
C30 2.98 2.70 3.16 0.31 0.46
C31 2.95 2.41 3.17 0.24 0.30
C32 3.12 2.47 2.93 0.19 0.26
033 2.96 2.42 2.77 0.18 0.21
C94 2.43 2.40 2.17 0.12 0.20
c;5 1.90 2.22 1.84 0.08 0.20
836 1.34 2.07 1.61 0.04 Q.15
C37 0.90 1.59 1.38 0.05 0.10
C38 0.62 1.27 1.20 - 0.10
C39 0.63 1.14 1.04 — —_
C40 0.57 1.09 0.91 —_ -
C‘!‘1 —_ 0.65 0.79 - -
C42 - 0.83 0.49 - -_—
C5 - 0.61  0.24 - —
C44 - —_ 0.12 - -

lExperimental conditions are given in Appendix D, page 17{.

2Catalyst symbols are explained ir Table 3.17, page 64.
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Experiment 6-8

Reactorl 5 6 7

Catalyst CM-R CMK-R CHMK-R

Carbon number Weight %
e = = ”

7
Cg -_— 0.04 —
C9 - D.07 -
o} 0 0.02 0.48 0.09
¢y 0.29 1.49 0.66
5 2.11 3.23 2.07
013 7.51 5.25 5.21
Cia 12.00 9.13 9.45
C15 10.79 8.89 10.12
Cle 9.31 10.37 11.27
C17 6.90 10.19 10. 40
618 6.23 9_82 9.37
C19 5.73 9,27 8.31
C20 5.04 7.92 7.47
CZl 4. 46 5.60 5.56
55 4.06 4.33 4.50
023 3.94 4.34 4.23
C24 3.44 2.60 2.48
Cos 3.29 2.50 2.23
Co 2.89 1.63 1.52
027 2.40 1.C 1.17
c28 1.90 0.67 Q.96
C29 1. 5% 0.37 0.79
C30 1.09 5.20 0.52
631 0.85 0.12 0.30
C32 0.86 0.10 0.24
C33 0.77 0.09 0.21
C3A 0.68 0.07 0.18
C35 0.61 0.06 0.1%
C36 G.50 0.04 0.16
037 0.27 .02 0.08
C 2.20 0.01 0.01
38

c&O 0.07 - —_—

1Experimental conditions are given in Appendix D, page 172.

2Cata1yst symbols are explained in Table a,17, page 54.
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Experiment 6-9¢
1

Reactor 5 6 7

Catalyst -R CMK-R CMK-R

Carbon number Weight 7%
c p— — —
c‘; - - 0.02
C8 - - 0.37
C9 - 0.05 1.35
ClO - 0.13 2.89
cll 0.25 2.09 3.74
ClZ 2.54 4.68 5.02
Cl3 9_.82 7.98 8.09
CM 10.70 9.49 10.45.
CJ_S 9.82 1G.54 8.28
Cl6 8.38 9.03 7.78
Cl? 7.32 9.20 7.29
C18 8.22 7.45 6.85
Cl9 6.55 .90 6.56
C‘-20 6.43 6.34 5.54
CZl 5.50 4. 80 4.82
C22 4.82 3.80 4.27
C23 4.47 4.05 3.60
Cou 3.52 2.52 2.77
C25 3.24 2.79 2.35
C26 2.55 1.89 1.74
C27 1.89 1.50 1.29
C28 1.512 1.13 1.10
C29 0.86 0.86 0.83
C30 0.35 0.52 0.56
C31 0.17 0.36 0.32
C32 0.05 0.34 0.30
C33 0.01 0.26 0.28
034 0.05 0.22 0.29
C35 0.20 0.19 0.30
(236 - 0.16 0.29
C37 -~ 0.13 0.26
C38 - 0.08 0.10
C39 - 0.04 0.03
C['0 - 0.01 0.09
c41 - 0.01 —

1 - .
Experimental conditions are given in Appendix D, page 174.

ZCatalys: symbols are explained ir Table 3.17, page 64 .
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Composition of Condensed Hydrocarbon Products

Run 7

Catalyst -- Molybdenum Disulfide
{Used with 3% KOH Promoter]

e
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Experiment 7-8
Reactorl 4
Catalyst M052 + KOH
Carbon nunher Weight %
C- 7.10
Cg .82
Cq 5.46
Ci0 3.61
Cll 6.42
Ciz 10.70
Clq 12.09
C1s 11.47
C15 7.07
Cig 3.65
C1y 2.25
Cig 2.28
C19 1.88
C20 1.78
CZl 1.54
C22 1.18
C23 1.02
Coy 0.90
Css 0.89
C26 0.81
Co7 0.83
ng . 0.81
C3p . 0.63
Cy1 0.56
Caz 0.50
Ci3 0.47
Cay 0.47
Cas 0.43
C36 0.38
C37 0.39
C38 0.22
C39 0.22
C40 0.19
Cs1 0.15
Cs42 0.13

1l , s
Experimental conditions are given in Appendix D, page 197 .
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Composition of Condensed Hydrocarbon Products

Run 8

Catalyst —— 1% Ru Supported on Alumina

b ae

[Used without Alkali Promoter or with 107 KO

Promoter]
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Catalyst - 1% Ru/ﬁleB + Alkali
Reactor 3
Experimentl 8-7 8-8
Carbon number Weight %
C6 — 0.31
c; 16.61 1.75
Cg 29.35 9.71
Co 17.49 14.10
Cin 8.84 11.00
Cll 5 62 8.16
C12 b.14 6.91
C13 3.38 6.48
C14 2.74 5.96
Cis 2,40 6.00
. C1e 2.03 5.89
Ci7 1.53 4.98
C18 1.04 3.78
Cig 0.73 2.90
Cag 0.57 1.92
Cz]_ 0.44 1.69
Czo 0.36 1.45
Co3 0.33 1.27
Coy 9.28 1.05
C25 n.27 1.03
C26 0.24 0.89
Co7 0.18 0.73
Co8 0.1F 0.6G
Cag 0.10 0.45
C30 0.04 0.22
C33 G.05 0.17
Cao 0.03 0.14
Ca3 0.G4 0.13
C3s 0.03 0.12
. Cys 0.03 0.12
Cig 0.03 0.08
Cy7 0.01 0.03
c38 - 0.01

LExperimental conditions are given in Appendix D, pages 214 and 216 .
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Catalyst -- 1% Ru/Al,03 + Alkalil
Reactor 6
Experimentl 8-8
Carbon number Weight %
C —
Cz 0.39
Cy 0.16
CS 1. 34
Co 4,18
C10 3.79
C11 4.31
C12 6.63
€13 9,95
C]_l. 11.22
Cis 11.03
C16 8.59
Cy7 7.85
ClS 6.08
C 4.093
C%g 3.89
Cay 2.73
Ca2 1.90
a3 1.37
o 1.11
Cas 1.1&
C 1.06
33 1.16
Cag 1.22
Ca9 1.1¢9
0.82
Cg? 0.53
Caz 0.46
Cy3 G.36
Cas 0.25
C35 0.18
C36 0.10
C37 0.09
C38 0.02

lExperimental conditions are given in Appendix D, page 216.
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Catalyst -- 1% Ru/Al,04 [No Promorter]

Reactor 7

Experiment1 8-1 8-2 8-3 8-4 8-5

Carbon numoer Weight 7
Cy 0.06 J. 06 0.03 0.07 0.11
C5 1.00 0.90 0.89 1.03 0.96
Ce, 3.78 3.95 6.30 5.23 3.80
G 7.05 8.77 12,60 10.84 7.02
Cq 10.54 13.08 14,04 12.37 9.56
Cgq 11.60 15.17 15.08 13.16 11.87
ClO 11.12 14,71 14.18 11.86 12.54
C11 10.16 11.65 Q.75 10. 64 11.65
Ci9 Q.27 7.91 5.32 8.42 9,97
13 7.75 5.48 3.60 .78 8.18
12 6.87 4.13 3.29 5.48 6.60
C1s 5.89 3.17 2.73 4,32 5.05
Cig 4.73 2.56 2.47 3.23 3.73
C17 3.42 2.18 1.90 2.15 2.34
Cis 2.25 1.96 1.77 1.36 1.72
Clg 1.46 1.78 1.43 0.86 1.13
Can 0.94 1.08 0.9~ 0.62 0.77
C21 0.70 .57 0.66 3.37 0.56
Cao 0.43 0.34 0.51 0.27 0.41
Ca3 0.27 0.19 0. 44 0.21 0.35
24 0.19 0.12 0.34 0.17 0.30
Cas 0.16 0.08 0.33 0.13 0.28
Cag 0.12 N.06 0.29 0.12 0.23
Cay G.09 0.04 0.27 0.09 0.23
Cog 0.06 0.03 0.24 0.07 0.17
Cag 0.03 0.02 0.19 0.05 0.15
C3p 0.02 £.01 0.12 0.03 0.11
Cqy 0.01 - 0.07 0.02 0.07
C32 — —_— O. 0& 0. 01 0. 05
C33 - —— 0-02 0.00 0.03
Cay, - - 0.04 0.01 0.01
Cys -_— - 0.01 -_— -
Cig - - - - -

‘Experimental conditions are given in Appendix D, pages 202 o 213,
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’

Catalyst -- 1% Ru/A1,03 [No Promoter ]

Reactor 7

Experizment’ 8-6 87 8-8 8-9 8-10

Carbon anumber Weignt %
c, - 0.03 0.00 -~ 0.01
C5 0.02 0.26 0.02 0.02 Q.07
C6 0.39 2.17 0.32 0.20 0.34
Cy 2.67 6.76 1.38 1.10 .11
Cq 5.87  10.93 4.34 3.35 2.32
C9 10.01 12.81 8.40 6.76 2.4]
ClO 12.67 12.48 11.45 10.90 4,82
cll 13.27 10.98 12.38 13.50 8§.27
C12 12.10 9.58 12.19 13.09 11.06
C13 10.30 8.10  10.96  1i1.06 11,71
C14 8.81 6.73 9.51 0.11 11.05
€15 7.28 5.55 7.96 7.47 9.80
Cis 5.63 4.33 6.40 6.17 8.39
Gy 3.85% 3.22 4,78 4,93 7.01
18 2.55 2.27 3.37 3.78 5.55
C19 1.63 1.47 2.24 2.73 4,18
Can 0.98 0.89 1.43 1.85 3.02
Cn 0.56 0.46 Q.85 1.20 2.12
Cos 0.32 0.26 0.48 0.84 1.51
Caa 0.21 0.15 0.28 0.53 1.08
Czy, 0.15 0.11 0.18 0.38 0.21
Cas 0.14 .09 0,15 0.27 .56
626 0.12 0.08 0.13 n.21 0.47
Co7 0.10 0.07 0.13 0.16 0.38
028 0.10 C.06 0.11 0.12 0.28
Cag 0.09 0.05 0.10 0.10 0.20
CBO 0.07 0.03 0.08 0.07 0.14
C31 0.04 0.02 0.06 0.05 0.10
&2 0.03 0.02 0.05  0.04 0.07
C33 0.02 0.02 0.05 0.03 0.04
034 0.01 -_— 0.02 0.01 0.02
C35 0.0] — 0.01 0.01 0.02
C36 — — 0.01 -- -

lExperinental conditions are given in Appendix D, pages 214 to 221.
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APPENDIX F

COMPARAT Tt SUMMARY OF CATALYTIC TEST RESULTS

Though comparisons of catalysts have been discussed and tabulated

in Sectien 3, Tables 3.16, 3.30a, 3.30b, 3.38, and 3.49, results of
reprerc:ntative experiments on various catalysts will be summarized in
order to compare some key aspects of Fischer-Tropsch catalysis.

Symbols and notation used in Table AZ.

Treatment:

Condition:

Conv.:

Shows whether the catalvst has alkali (K) promoter or not,
and the amount of sulfur on the catalyst. "g" denotes the
presence of a sharp gradient {discussed in various parts
of Section 3), and "full" denotes complete catalyst
sulfidation. "calc." means catalyst was calcined in alr
befare sulfiding. In all cases without the notation

"ealc.”", the catalyst was treated in H, before use.

Temp. (°C) / Pressure (MPa) / space velocity w/vin) /
E,/CO ratio

Total conversion (%) of Hpy + CO

The selectivity (X CO converted to X)

= Co converted to product X
Total CO converted

x 100

corrected to 1 decimal place.
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