CREVIIL V3 5 S A 4

wl Singe 27 T

A A AR A SN RS IS ¢ LIS IO A <

PESE O

APPENDIX B

FIXED BED REACTION DATA



Co0.004 - Run #2

10/13/94

Co wt% NM wt% Promotor wt% Support
20 Ru 043 La203 1.00 Al203
SUMMARY REACTION DATA

Reaction Conditions:

P=1.0atm CO2 (g/g cat/hr) = 0.038
T =220 °C CO2 (% of CO) = 0.2
H2/CO =2 O/P =1.02
weight of catalyst = 0.244 g
WHSV = 10.54 1/hr
time on stream = 27.5 hrs

CO conversion (%) 11.2

rate (g CH2/g cat/hr) 0.52

alpha 0.61

Cl (wt%) 28.9

C2-C4 (Wt%) 30.7

C5-C12 (wt%) 38.6

C13 + (wt%) 1.7




Performance of Co.004

Dates: 07/11/94 - 07/12/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 I/hr, H2/CO ratio in feed =2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

Cl 28.82 28.66 28.91 28.87 29.00 28.71
Cc2 5.34 5.19 5.17 5.13 5.14 .5.07
C3 13.23 13.11 13.05 13.02 13.05 12.99
Cc4 13.52 1329 1320 13.18 13.15 13.02
Cs 12.08 12.00 11.84 11.85 11.83 11.86
Cé 8.90 8.93 3.80 8.88 8.83 8.92
c7 6.59 6.66 6.76 6.79 6.77 6.79
C8 4.20 4.33 4.48 4.50 4.48 4.50
C9 2.59 2.73 2.87 2.85 2.87 2.85
C10 1.85 1.93 1.83 1.87 1.87 1.95
C11 1.07 1.29 1.22 1.21 1.23 1.48
C12 0.71 0.82 0.77 0.85 0.78 0.87
C13 0.48 048 050 046 050 0.44
Ci4 0.34 0.33 0.33 0.30 0.29 0.32
Ci1s 0.29 0.25 0.23 0.23 0.21 0.23
alpha  chain growth probability 0.62 0.61 0.60 0.60 0.60 0.60
C1-C50 estimated total product distribution, weight %

C1 28.4 28.4 28.7 28.7 28.9 28.6
Cc2-C4 31.6 31.4 31.2 31.2 31.2 31.0
C5-Cl12 38.1 38.5 38.5 38.6 38.5 38.9
C13 -C50 1.9 1.7 1.5 1.5 1.4 1.5
CO conversion, % 15.5 13.5 12.9 12.4 12.1 11.6
rate, g CH2/g cat/hr 071 0.62 060 057 0.56 0.53
CO2 formation, % : 0.4 0.3 0.3 0.3 0.3 0.3




Performance of Co.004

Dates: 07/11/94 - 07/12/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 21.5 24.5 27.5 30.5
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0
flow, cc/min 9.0 90.0 90.0 90.0 22.5
C1-C15 product distribution, weight %

C1 29.03 28.99 28.834 29.15 21.94
C2 5.11  5.09 5.06 510 450
C3 12.99 1298 12.97 12.95 10.74
C4 13.04 13.02 13.02 12.91 12.93
C5 11.74 11.76 11.78 11.67 12.60
Cé6 8.80 8.8 893 872 9.79
C7 676 6.81 6.88 681 8.43
C8 4.53 4.54 4.55 4.57 5.97
C9 2.94 2.90 2.94 2.92 422
C10 1.88 201 1.89 2.00 3.10
C11 127 121 133 130  2.12
c12 0.81 0.86 0.75 0.87 1.52
Ci3 0.52 0.46 0.47 0.46 1.02
Cl4 0.32 0.32 0.33 0.33 0.71
C15 0.24 0.24 0.26 0.26 0.41
alpha  chain growth probability 0.61 0.61 0.61 0.61 0.64
C1-C50 estimated total product distribution, weight %

C1 289 28.8 28.6 289 219
C2-C4 31.0 30.9 30.8 30.7 28.2
C5-C12 38.6 38.7 38.9 38.6 47.2
C13-Cs0 1.6 1.6 1.7 1.7 29
CO conversion, % 11.8 11.5 11.0 11.2 47.6
rate, g CH2/g cat/hr 0.54 0:53 0.51 0.52 0.55
CO2 formation, % 0.3 02 °~ 02 0.2 2.3
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Rate (g CH2/g Catalyst/h)
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Co0.004 - Run #2h

I
Co wt% NM wt% Promotor wt% Support
20 Ru 043 La203 1.00 AI20O3
SUMMARY REACTION DATA*

Reaction Conditions:

P=1.0am CO2 (g/g cat/hr) = 0.090
T =220 °C CO2 (% of CO) = 2.3
H2/CO =2 O/P = 0.40

weight of catalyst = 0.244 g
WHSV = 2.63 1/br
time on stream = 30.5 hrs

Y I |
CO conversion (%) 47.6
rate (g CH2/g cat/hr) 0.55
alpha 0.64
Cl (wt%) 21.9
C2-C4 (wt%) 28.2

| C5-C12 (Wt%) 472
C13 + (wt%) 2.7

*  High conversion study
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Co.004 - Run #2a

10/13/94

Co wt% “ NM wt% Promotor wt% Support
20 Jl Ru 043 La203 1.00 ARO3
SUMMARY REACTION DATA*

Reaction Conditions:

CO2 (g/g cat/hr) = 0.024

P=1.0atm

T =220 °C CO2 (% of CO) = 0.2

H2/CO =2 O/P =3.02

weight of catalyst = 0.244 g

WHSV = 10.54 1/br

time on stream = 24.5 hrs

I‘ CO conversion (%) 3.8
rate (g CH2/g cat/hr) 0.18
alpha 0.65

| c1 ) 25.5
C2-C4 (Wt%) 28.8
C5-C12 (wt%) 42.7
C13 + (wt%) 3.0

L————-————'——_—_'_—-————__——___———_———_——‘

* calc. and reduced after run#2, with temp. surge to 260 °C



Performance of Co.004

Dates: 07/14/94 - 07/15/94  Run #2a

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 260 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 90.25 23.38 2431 2472 24.83 25.10
C2 2.90 4.85 5.02 5.08 5.09 5.13
C3 1.85 11.84 11.94 1193 11.85 11.84
C4 1.51 12.53 12.45 12.36 12.23 12.14
Cs5 128 1277 1232 12,19 12.04 11.89
(of:] 0.89 9.99 9.87 9.65 9.57 9.41
Cc7 0.54 7.71 7.46 7.51 7.42 7.41
Cc8 0.35 5.42 5.28 5.37 5.29 5.26
C9 0.19 3.76 3.71 3.78 3.76 3.74
C10 0.11 2.72 2.65 2.74 2.70 2.75
cu1 0.06 1.70 1.76 1.77 1.86 1.83
C12 0.04 1.19 1.20 1.27 1.25 1.29
C13 0.02 0.84 0.88 0.92 0.92 0.94
Cl4 0.70 0.63 0.71 0.67 0.74
C15 0.60 0.53 0.50 0.53
alpha  chain growth probability 0.55 0.64 0.64 0.65 0.65 0.65
C1 - C50 estimated total product distribution, weight %

Ci1 90.2 23.3 24.1 24.4 24.6 24.9
C2-C4 6.3 29.1 29.2 28.9 28.9 28.8
C5-C12 3.5 45.1 44.0 43.7 43.5 432
C13-C50 0.1 2.6 2.8 3.0 3.0 3.1
CO conversion, % 35.1 3.9 4.0 4.0 4.0 4.0
rate, g CH2/g cat/hr 1.62 0.18 0.18 0.19 0.18 0.18
CO2 formation, % 57.3 0.2 0.2 0.2 0.2 0.2




Performance of Co.004

Dates: 07/14/94 - 07/15/94  Run #2a

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 215 245
reaction temperature, °C 220 220 220
pressure, atm 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 25.34 25.55 25.69
C2 516 520 522
C3 11.86 11.85 11.86
C4 12.04 12.00 12.01
C5 11.85 11.73 11.75
Cé6 9.40 9.27 9.31
c7 7.38 7.30 7.29
C8 524 522 519
C9 3.68 3.69 3.68
C10 275 275 271
C11 1.84 1.86 1.86
C12 1.32 1.40 1.28
C13 091 092 0.93
Cl4 072 0.73 0.72
Ci15 0.51 0.54 052
alpha chain growth probability 0.65 0.65 0.65
C1-C50 estimated total product distribution, weight %

C1 25.1 254 255
C2-C4 28.8 28.8 28.8
C5-C12 43.1 42.8 427
C13-C50 3.0 3.0 3.0
CO conversion, % 4.0 4.0 3.8
rate, g CH2/g cat/hr 0.19 0.19 0.18
CO2 formation, % - 0.2 02 - 02
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10/13/94

Co0.004 - Run #3

r—___—_————_w ————————[
Co wt% NM wt% Promotor wt% Support
20 Ru 043 La203 1.00 AI203
I | R
SUMMARY REACTION DATA
Reaction Conditions:
P=1.0atm CO2 (g/g cat/hr) = 0.036
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 1.45

weight of catalyst = 0.150 g
WHSV = 17.17 l/br
time on stream = 24.5 hrs

‘ CO conversion (%) 6.7 ‘
Fate (g CH2/g cat/hr) 0.50
alpha 0.61
| c1 o 27.8
C2-C4 (wt%) 30.8
C5-C12 (wt%) 39.7
C13 + (Wi%) 1.7




Performance of Co.004

Dates: 07/18/94 - 07/19/94  Run #3

flow rate = 90.0 cc/min, loading= 0.1 g, WHSV = 17.2 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 26.34 27.15 2726 27.66 27.41 27.68
C2 4.96 5.03 5.02 5.06 5.00 5.03
C3 13.32 1330 13.17 13.18 13.08 13.07
C4 13.56 13.40 1322 13.15 13.14 13.05
CS 12.43 1227 1220 12.08 12.15 12.07
C6 9.38 9.26 9.12 9.06 9.16 9.09
c7 7.08 7.00 7.16 7.09 7.05 7.06
C8 4.65 4.59 4.73 4.66 471 4.69
C9 2.96 2.99 2.98 2.92 2.96 2.99
C10 1.93 1.87 2.02 2.07 2.07 2.06
C11 1.23 1.24 1.26 1.27 1.33 1.30
C12 0.88 0.82 0.79 0.73 0.86 0.86
C13 0.56 0.46 0.46 0.47 0.50 0.49
Cl4 0.41 0.35 0.35 0.33 0.34 0.33
C15 0.30 0.27 0.25 0.26 0.24 0.25
alpha  chain growth probability 0.62 061 0.61 0.61 061 0.61
C1-C50 estimated total product distribution, weight %

C1 26.0 26.9 27.0 27.4 27.3 21.5
C2-C4 31.5 31.4 31.1 31.1 31.1 31.0
C5-C12 40.5 39.9 40.1 39.8 40.1 39.9
C13 - Cs0 2.0 1.8 1.7 1.7 1.6 1.6
CO conversion, % 8.4 7.9 7.4 7.4 6.9 6.9
rate, g CH2/g cat/hr 0.63 059 0.56 055 052 0.52
CO2 formation, % 0.2 0.2 0.2 0.2 0.2 0.2

B-14-



Performance of Co.004

Dates: 07/18/94 - 07/19/94  Run #3

flow rate = 90.0 cc/min, loading= 0.1 g, WHSV = 17.2 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 21.5 24.5 27.5
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 22.5
C1-C15 product distribution, weight %

Cl 2772 27190 27.96 27.57
C2 5.03 5.05 5.05 5.14
C3 13.07 13.09 13.03 11.63
C4 13.03 13.03 12.94 13.01
Cs 12.05 12.05 11.98 12.04
Cé6 9.11 9.09 9.05 9.03
Cc7 7.06 7.03 7.01 7.33
C8 4.73 4.68 4.69 4.97
C9 3.03 297 298 3.32
C10 2,10 2.06 2.07 2.14
C11 1.24 1.26 1.35 1.58
C12 0.79 0.79 0.83 0.98
C13 0.49 0.45 0.48 0.67
Ci4 032 0.32 0.33 0.47
C15 024 024 025 0.12
alpha chain growth probability 0.61 0.61 0.61 0.62
C1-CS0 estimated total product distribution, weight %

Ci1 27.5 277 27.8 27.3
Cc2-C4 30.9 31.0 30.8 29.5
C5-Cl12 40.0 39.8 39.7 41.0
C13-C50 1.6 1.6 1.7 2.1
CO conversion, % 6.8 6.7 67 210
rate, g CH2/g cat/hr 0.51 0.50 0.50 0.51
CO2 formation, % . 0.1 0.1 - 0.1 0.8

B-15
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Co.004 - Run #3h

10/13/94

F_—___————_
Co wt% " NM wt% Promotor wit%

Support

Reaction Conditions:

ARO3

20 ‘ Ru 0.43 |La203 1.00

SUMMARY REACTION DATA*

CO2 (g/g cat/hr) = 0.048

P =1.0atm
T =220°C CO2 (% of CO) = 0.8
H2/CO =2 O/P = 0.46
weight of catalyst = 0.150 g
WHSV =4.29 1/br
time on stream = 27.5 hrs
CO conversion (%) 27.0
rate (g CH2/g cat/hr) 0.51
alpha 0.62
Cl (wt%) 27.3
C2-C4 (wt%) 29.5
C5-C12 (wt%) 41.0
C13 + (wt%) 2.1

* High conversion study
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Co0.004 - Run #4

10/13/94

Cowt% | NM wt% Promotor wt% Support
20 Ru 043 La203 1.00 ARO3
| __________l___‘______._
SUMMARY REACTION DATA*
Reaction Conditions:
P = 10.0 atm CO2 (g/g cat/hr) = 0.078
T =220°C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 2.40
weight of catalyst = 0.049 g
WHSV = 52.91 l/br
time on stream = 24.5 hrs
CO conversion (%) 1.8
rate (g CH2/g cat/hr) 0.43
alpha 0.79
Cl (wt%) 24.0
C2-C4 (Wt%) 14.8
C5-C12 (wt%) 41.7
C13 + (wt%) 19.5

* High pressure run

I E—




Performance of Co.004

Dates: 08/04/94 - 08/05/94  Run #4

flow rate = 110.0 cc/min, loading= 0.0 g, WHSV = 52.9 1/hr, H2/CO ratio in feed =2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 10.0 10.0 10.0 10.0 10.0 10.0
flow, cc/min 110.0 110.0 110.0 110.0 110.0 110.0
C1 - C15 product distribution, weight %

C1 2123 23.30 2342 23.09 21.94 23.88
Cc2 3.77 3.99 3.94 3.75 3.45 3.65
C3 7.72 8.14 7.92 1.72 7.38 7.88
C4 13.85 7.81 7.57 7.57 7.33 7.88
Cs 8.33 8.79 8.53 8.58 8.35 9.00
Cé 7.41 7.87 7.64 771 7.52 8.18
c7 6.87 7.62 7.48 7.52 7.41 7.85
C8 6.30 7.03 6.94 7.06 7.11 7.48
C9 5.68 6.57 6.43 6.53 6.70 7.03
C10 4,96 6.01 6.00 6.06 6.28 6.42
C11 4.43 5.15 5.46 5.25 6.28 5.89
C12 3.77 431 4.60 4.54 5.78 4.87
C13 3.13 3.41 4.06 4.62 4,47

Cl4 2.52

C15

alpha  chain growth probability 0.76 0.77 0.78 0.78 0.81 0.78
C1 - C50 estimated total product distribution, weight %

C1 19.2 20.0 19.8 19.7 16.9 19.3
C2-C4 22.9 17.1 16.4 16.2 14.0 15.7
C5-C12 43.4 45.8 44.9 45.5 42.9 45.7
C13 -C50 14.5 17.1 18.8 18.6 26.2 19.4
CO conversion, % 2.0 1.8 1.8 1.8 2.0 1.7
rate, g CH2/g cat/hr 046 042 043 041 046 041
CO2 formation, % - 0.1 0.1 0.1 0.1 0.1 0.1




10/13/94

Performance of Co.004
Dates: 08/04/94 - 08/05/94  Run #4

flow rate = 110.0 cc/min, loading= 0.0 g, WHSV = 52.9 1/br, H2/CO ratio in feed =2

time on stream, hr 18.5 215 245
reaction temperature, °C 220 220 220

pressure, atm 10.0 10.0 10.0
flow, cc/min 110.0 110.0 110.0

C1 - C15 product distribution, weight %

c1 24.11 2631 29.81
c2 3.46 3.8 3.93
C3 757 7143 137
c4 761 132 1.07
cs 873 8.40 8.02
cs 78 157 112
c7 771 137 111
c8 736 682  6.66
c9 6.90 6.56 6.46
C10 6.67 620 622
Cl1 6.42 6.48 5.53
C12 564 596 470
C13

Cl4

C15

alpha  chain growth probability 0.80 081 0.79

C1 -C50 estimated total product distribution, weight %

C1 18.2 19.3 240
C2-C4 14.1 13.4 14.8
C5-Cl12 433 407 417
C13-C50 243  26.6 19.5
CO conversion, % 1.9 2.1 1.8
rate, g CH2/g cat/hr 0.44 0.49 0.43
CO2 formation, % - 0.1 0.1 - 0.1
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Co0.004 - Run #5

Co wt% “ NM wt% Promotor wt%

Support

10/13/94

SUMMARY REACTION DATA

Reaction Conditions:

ARO3

20 “ Ru 0.43 lLa203 1.00

CO2 (g/g cat/hr) = 0.027

P = 1.0 atm
T =220°C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 17.84
weight of catalyst = 0.177 g
WHSV = 14.54 1/hr
time on stream = 24.5 hrs
“ CO conversion (%) 4.5
(rate (g CH2/g cat/hr) 0.29
alpha 0.75
Cl (wt%) 19.4
C2 - C4 (wt%) 20.3
C5 - C12 (wt%) 48.6
C13 + (wt%) 11.6




Performance of Co.004

Dates: 08/08/94 - 08/09/94  Run #5

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 14.5 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 21.5
reaction temperature, °C 220 220 220 220 220 220

pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0

flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 19.54 20.17 2029 20.44 2040 2052
c2 3.77 3.89 3.92 3.95 3.95 3.98

C3 9.13 8.78 8.66 8.62 8.57 8.57

C4 1031 9.51 9.35 9.27 9.18 9.16
CS 11.44 10.63 1046 1027 1027 10.13
Cé6 10.08  8.99 8.94 8.76 8.89 8.71

C7 8.78 8.62 8.54 8.50 8.38 8.41

C38 6.96 7.07 7.05 7.03 7.02 7.06

C9 5.51 5.79 5.84 5.78 5.75 5.89

C10 4.44 4.78 4.79 476  4.77 4.83

Cl11 3.45 3.79 3.80 3.92 3.89 3.93

Ci2 2.63 2.98 2.99 2.98 3.11 3.13

C13 1.95 2.18 227 238 235 238

Cl4 1.38 1.74 1.84 1.93 1.91 1.84
C15 0.64 1.07 1.27 1.42 1.54 1.42

alpha  chain growth probability 0.71 0.73 0.74 0.74 0.74 0.74
C1-CS50 estimated total product distribution, weight %

C1 19.0 19.3 19.3 19.4 19.4 19.6

C2-C4 22.6 21.2 20.9 20.7 20.6 20.8

C5-C12 51.2 49.9 49.6 49.1 49.2 49.3

C13-Cs50 7.2 9.6 10.2 10.8 10.8 10.3

CO conversion, % 5.5 5.1 4.7 4.8 4.5 4.4

rate, g CH2/g cat/br 0.35 0.32  0.30 0.31 0.29 0.28

CO2 formation, % 0.1 0.1 0.1 0.1 0.1 0.1
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Performance of Co.004
Dates: 08/08/94 - 08/09/94  Run #5

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 14.5 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 24.5
reaction temperature, °C 220
pressure, atm 1.0
flow, cc/min 90.0

C1 - C15 product distribution, weight %

C1 20.64
c2 3.99
C3 8.54
c4 9.05
Cs 10.05
C6 8.63
Cc7 8.30
C8 6.99
C9 5.79
C10 4.86
C11 4.01
C12 3.15
C13 2.38
Cl4 2.04
Ci1s 1.59
alpha  chain growth probability 0.75

C1 - CS0 estimated total product distribution, weight %

C1 19.4
C2-C4 20.3
C5-C12 48.6
C13-C50 11.6

CO conversion, % 4.5

rate, g CH2/g cat/hr 0.29 .
CO2 formation, % - 0.1
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SUMMARY REACTION DATA

Reaction Conditions:

10/13/94
C0.005 - Run #6
(———'—'————T —— —
Co wt% NM wt% Promotor wt% Support
20 . ARO3
I | EE—

= 1.0 atm CO2 (g/g cat/hr) = 0.017
T =220°C CO2 (% of CO) = 0.1
H2/CO =2 O/P =35.53

weight of catalyst = 0.186 g
WHSV = 13.80 l/hr
time on stream = 27.5 hrs

| CO conversion (%) 2.1
rate (g CH2/g cat/hr) 0.13
alpha 0.64
Cl1 (wt%) 25.7
C2-C4 (Wt%) 29.5
C5-C12 (wt%) 422
C13 + (wt%) 2.6
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Performance of Co0.005
Dates: 08/19/94 - 08/20/94

Run #6

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.8 1/hr, H2/CO ratio in feed = 2

10/13/94

time on Stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
Cl - C15 product distribution, weight %

C1 22.93 23.94 24.62 2528 25.00 25.03
C2 4.80 4.91 5.02 5.11 5.03 5.01
C3 12.33 12.23 1229 1244 12,16 12.08
C4 13.07 12.76 12.75 12.84 12.62 12.49
C5 13.18 12.81 12.68 12.82 12.64 12.57
Cé6 9.01 8.66 8.29 7.06 8.30 8.53
C7 7.70 7.61 7.61 7.71 7.56 7.63
C3 5.39 5.31 5.28 5.40 5.25 5.30
C9 3.77 3.97 3.71 3.75 4.00 3.79
C10 2.56 2.60 2.73 2.65 2.69 2.82
Ccl1 1.92 1.78 1.72 1.80 1.69 1.73
C12 1.30 1.26 1.41 1.22 1.21 1.16
C13 0.82 0.87 0.78 0.717 0.77 0.78
Ci4 0.82 0.74 0.62 0.62 0.60 0.59
Cl15 0.39 0.55 0.48 0.52 0.49 0.50
alpha  chain growth probability 0.64 0.66 0.65 0.65 0.65 0.65
C1 - C50 estimated total product distribution, weight %

C1 22.8 23.4 24.2 24.7 24.5 24.5
C2-C4 30.1 29.2 29.6 29.7 29.2 29.0
C5-Cl12 44.4 437 43.0 42.1 43.0 43.2
C13-C50 2.6 3.6 3.2 3.4 3.2 3.3
CO conversion, % 2.4 2.4 2.3 2.3 2.3 2.3
rate, g CH2/g cat/hr 0.15 0.15 0.14 0.14 0.14 0.14
CO2 formation, % 0.1 0.1 0.1 0.1 0.1 0.1
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Performance of Co.005

Dates: 08/19/94 - 08/20/94  Run #6

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.8 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 21.5 24.5 27.5
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 25.19 25.17 26.02 25.93
c2 5.04 5.01 5.18 5.16
C3 12.03 11.95 1227 12.16
c4 12.36  12.27 1237 12.39
Cs 12.41 12.39 1246 12.53
Cé 878 899 742 7.48
c7 759 7.8 7.62 7.64
C8 528 531 532 535
C9 3.7t 375 377 381
C10 2.88 274 275 279
cul 1.71 1.71 1.74 176
C12 1.23 1.21 1.23 1.23
C13 0.76 0.81 0.80 0.79
Ci4 0.57 0.60 057 0.59
Ci1s 0.46 0.50 049 040
alpha  chain growth probability 0.65 0.65 0.65 0.64
C1-C50 estimated total product distribution, weight %

C1 248 247 256 257
C2-C4 289 287 293 295
C5-C12 432 434 420 4022
C13-C50 3.0 3.3 3.2 2.6
CO conversion, % 2.3 2.3 2.2 2.1
rate, g CH2/g cat/hr 0.14 0.14 013 0.13
CO2 formation, % - 0.1 0.1 0.1 0.1
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Co0.005 S2 - Run #7

—
Co wt% “ NM wt% Promotor wt%

Support

10/13/94

EN .

ARO3

CO2 (g/g cat/hr) = 0.003

SUMMARY REACTION DATA*
Reaction Conditions:
P = 1.0 atm
T =220°C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 1.95
weight of catalyst = 0.300 g
WHSV = 2.86 1/hr
time on stream = 21.0 hrs
CO conversion (%) 6.7
rate (g CH2/g cat/hr) 0.08
alpha 0.70
Cl (wt%) 18.8
C2-C4 (wt%) 23.4
C5-C12 (wt%) 50.9
C13 + (wt%) 6.8

* Reaction studied in system 2
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Performance of Co0.005 S2

Dates: 08/06/94 - 08/07/94  Run #7

flow rate = 30.0 cc/min, loading= 0.3 g, WHSV = 2.9 1/hr, H2/CO ratio in feed =2

10/13/94

time on stream, hr 0.5 3.5 6.0 21.0
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 30.0 30.0 30.0 30.0
C1 - C15 product distribution, weight %

Cl 17.44 19.77 20.61 19.28
Cc2 2.95 3.34 3.35 3.13
C3 9.88 10.75 10.70 9.81
C4 11.23 12.04 11.70 10.99
Cs 12.12 12,79 12.43 11.99
Cé 10.48 11.13 10.70 12.20
Cc7 7.61 8.18 7.53 7.78
C8 6.03 6.57 6.05 6.06
C9 4.60 4.79 4.55 4.90
C10 3.91 4.09 3.88 3.93
Cl1 2.93 2.82 2.53 2.93
C12 2.28 1.87 2.01 2.28
C13 .72 1.2 123 153
Cl4 1.59 0.30 0.88 1.32
C15 1.51 0.28 0.73 1.10
alpha  chain growth probability 0.71 0.68 0.69 0.70
C1 - C50 estimated total product djsgibution, weight %

C1 17.7 19.2 20.2 18.8
C2-C4 24.4 254 25.3 23.4
C5-C12 50.8 50.5 438.9 50.9
C13-Cs0 7.1 4.9 5.6 6.8
CO conversion, % 8.2 7.8 7.0 6.7
rate, g CH2/g cat/hr 0.10 0.10 0.09 0.08
CO2 formation, % 0.2 0.1 0.1 0.1




10/13/94

Performance of Co.005 S2
Dates: 08/06/94 - 08/07/94  Run #7

flow rate = 30.0 cc/min, loading= 0.3 g, WHSV = 2.9 1/hr, H2/CO ratio in feed =2

time on stream, hr
reaction temperarure, °C
pressure, atm

flow, cc/min

C1-C15 product distribution, weight %
C1

c2
C3
C4

CS
C6
c7
C8
C9
C10
Cii

C12
C13

Cl4
C15

alpha  chain growth probability

C1-C50 estimated total product distribution, weight %

C1
C2-C4
C5-C12
C13-C50

CO conversion, %

rate, g CH2/g cat/hr .
CO2 formation, % :
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C0.005b - Run #1

10/31/94

weight of catalyst = 0.225 g
WHSV = 3.81 1/hr
time on stream = 24.0 hrs

r——‘—'_—___—_—’=
]
Co wt% Promotor wt% Support
20 WGS.03 25 ARO3
SUMMARY REACTION DATA
Reaction Conditions:
P=10am CO2 (g/g cat/br) = 0.023
T =220 °C CO2 (% of CO) = 0.4
H2/CO =2 O/P = 0.61

|

CO conversion (%) 2.2
rate (g CH2/g cat/hr) 0.04
alpha 0.32
Cl (wt%) 19.5
C2-C4 (wt%) 24.7
C5-C12 (wt%) 55.8
C13 + (wt%) 0.0
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Performance of Co0.005b
Dates: 08/08/94 - 08/09/94 Run #1

flow rate = 30.0 cc/min, loading= 0.23 g, WHSV = 3.8 1/hr, H2/CO ratio in feed = 2

10/31/94

time on stream, hr 0.5 3.5 6.0 18.0 21.0

reaction temperawre, °C 220 220 220 220 220

pressure, atm 1.0 1.0 1.0 1.0 1.0

flow, cc/min 30.0 30.0 30.0 30.0 30.0

C1-C15 product distribution, weight %

Ci 13.50 14.69 14.04 1429 1482 17.26
c2 2.83 2.90 2.70 2.70 2.73 3.26
C3 7.36 7.54 7.17 7.23 7.39 8.56
C4 9.33 9.24 8.85 8.66 8.69 10.06
CS 11.08 1125 10.86 10.43 10.83 11.80
Cé 17.80 1837 17.24 23.52 1745 12.08
c7 8.34 7.69 7.89 7.81 8.43 8.60
C8 6.62 7.21 6.59 6.79 6.90 6.89
C9 5.65 5.27 5.57 5.39 5.88 5.68
C10 4.60 4.18 4.80 4.15 4.86 4.35
C11 3.76 3.48 3.73 3.42 3.74 3.90
C12 3.05 3.06 2.32 1.95 3.08 3.14
C13 2.66  2.03 2.21 1.88  3.02 1.61
Cl4 1.68 1.66 1.78 1.77 2.18 1.43
C15 1.72 1.43 1.62 1.38
alpha chain growth probability 0.48 0.47 0.46 0.39 0.35 0.32
C1-C50 estimated total product distribution, weight %

C1 15.4 16.6 16.3 15.7 16.8 19.5
C2-C4 22.3 222 21.8 20.4 21.4 24.7
C5-C12 62.2 61.2 61.8 63.9 61.8 55.8
C13-Cs0 0.2 0.1 0.1 0.0 0.0 0.0
CO conversion, % 3.1 2.7 2.4 2.0 2.0 22
rate, g CH2/g cat/hr 0.05 0.04 0.04 0.03 0.03 0.04
CO2 formation, % . 1.5 09 - 07 0.5 0.4 0.4
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10/31/94

Co.005¢ - Run #1

Co wt% l‘ Promotor wt% Support
20 " WGS.03 50 l ARO3

SUMMARY REACTION DATA

Reaction Conditions:

P = 1.0atm CO2 (g/g cat/hr) = 0.076
T =220 °C CO2 (% of CO) = 1.8
H2/CO =2 O/P =0.21

weight of catalyst = 0.300 g
WHSV = 2.86 1l/hr
time on stream = 28.0 hrs

[|7CO conversion (%) 5.1
| rate (g CH2/g cat/hr) 0.06
alpha 0.39
Cl (wt%) 22.3
C2-C4 (wt%) 27.7
C5-C12 (wt%) 50.1
C13 + (wt%) 0.0




Performance of Co.005¢

Dates: 09/02/94 - 09/03/94  Run #1

flow rate = 30.0 cc/min, loading= 0.30 g, WHSV = 2.9 1/hr, H2/CO ratio in feed = 2

10/31/94

time on stream, hr 0.5 3.5 22.5 28.0 210

reaction temperature, °C 220 220 220 220 220

pressure, atm 1.0 1.0 1.0 1.0 1.0

flow, cc/min 30.0 30.0 30.0 30.0 30.0

C1 - C15 product distribution, weight %

C1 15.10 15.69 21.21 20.44

c2 3.42 3.69 4.47 4.56

C3 7.92 9.27 10.66 9.70

C4 10.09 10.89 11.81 11.15

Cs 11.82 12.37 13.01 12.36

C6 11,98 1293 10.80 11.27

C7 8.47 8.45 8.63 9.73

Cs8 6.72 6.43 5.72 5.76

C9 5.40 5.15 4.02 4.11

C10 4.01 3.74 2.96 2.67

Cl11 3.46 3.24 2.15 2.37

Cl12 2.95 3.02 1.64 1.65

Ci3 2.55 2.41 1.40 1.32

Cl4 2.08 1.57 0.93 0.83

C15 2.20 1.14 0.59 1.38

alpha  chain growth probability 0.48 0.47 0.46 0.39
C-/IC=[C3-C5] 56571 7.40 5.20 4.80

C1 - C50 estimated total product distribution, weight %

Cl 17.7 17.6 22.7 22.3

C2-C4 25.1 26.8 28.8 21.7

C5-C12 57.1 55.5 48.5 50.1

C13-C50 0.2 0.1 0.1 0.0

CO conversion, % 3.6 3.9 5.7 5.1

rate, g CH2/g cat/hr 0.05 0.05 0.07 0.06

CO2 formation, % 3.9 2.6 1.8
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Co.012 - Run #4

10/13/94

Co wt% ” NM wt% Promotor wt% Support
20 “ I Si02
SUMMARY REACTION DATA
Reaction Conditions:
P = 1.0 atm CO2 (g/g cat/hr) = 0.023
T =220 °C CO2 (% of CO) = 0.2

H2/CO =2 O/P = 4.9%4

weight of catalyst = 0.266 g
WHSYV = 9.66 1/hr
time on stream = 27.5 hrs

CO conversion (%) 2.5
rate (g CH2/g cat/hr) 0.11
alpha 0.61
| Cl (wt%) 28.4
C2-C4 (wt%) 28.1
C5-Cl12 (wt%) 41.9
" Cl3 + (wt%) 1.6
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Performance of Co.012
Dates: 07/29/94 - 07/30/94 Run #4

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 9.7 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 35 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 26.89 28.51 29.37 29.95 29.87 29.79
c2 5.35 5.48 5.62 5.69 5.67 5.66
C3 11.61 11.17 1127 1136 1131 11.39
C4 11.74 10.98 11.00 11.01 10.97 11.11
Cs 11.94 1128 1123 11.18 11.16 11.25
C6 ' 8.11 9.21 9.24 9.01 9.09 9.06
Cc7 7.82 7.8 7.68 7.30 7.50 7.53
C8 5.53 5.40 531 5.22 5.26 5.21
C9 3.96 3.80 3.67 3.70 3.63 3.55
C10 2.64 2.65 2.56 2.53 2.59 2.56
Cl11 1.92 1.61 1.53 1.48 1.43 1.46
Ci2 1.15 0.98 0.96 0.94 0.95 0.89
Ci13 0.79 0.62 0.56 0.61 0.57 0.53
Cl4 0.56 0.43

Ci15

alpha  chain growth probability 0.64 0.62 0.62 0.62 0.62 0.61
C1 - C50 estimated total product distribution, weight %

C1 26.7 284  29.2 29.6 29.6 29.6
C2-C4 28.5 275 217 27.8 27.7 28.0
C5-C12 42.4 42.3 41.5 40.8 41.0 40.9
C13-Cs0 2.4 1.8 1.6 1.8 1.7 1.5
CO conversion, % 3.1 2.8 2.6 2.6 2.6 2.5
rate, g CH2/g cat/hr 013 o012 011 o011 011 011
CO2 formation, % - 0.2 0.2 0.2 0.2 0.2 0.2
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Performance of Co.012
Dates: 07/29/94 - 07/30/94 Run #4

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 9.7 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 215 245 275 305
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 900 90.0 9.0 90.0

C1 - C15 product distribution, weight %

C1 29.53 28.89 29.44 28.67 28.62
C2 556 554 565 553 553

C3 11.41 11.36 11.59 1139 11.39
c4 11.15 1132 1147 1135 1134
Cs 1129 11.63 1175 11.66 11.62
Cé 9.13 943 7.98 945 938

C7 7.57 154 7.69 7.67 1.67

C8 520 528 528 527 527

C9 3.60 3.65 3.64 3.60 3.70

C10 2.59 251 259 251 255

Cl1 148 14 145 141 148

C12 094 088 090 092 0.90

C13 053 053 055 055 054

C14

C15

alpha  chain growth probability 061 061 061 0.61 0.61

C1-C50 estimated total product distribution, weight %

C1 29.4 28.7 29.2 28.4 28.4
C2-C4 28.0 28.0 28.5 28.1 28.1
C5-C12 41.2 41.8 40.7 41.9 41.9
C13 -C50 1.5 1.5 1.6 1.6 1.6
CO conversion, % 2.6 2.5 2.5 2.5 2.5
rate, g CH2/g cat/hr 0.11 011 0.0 0.11 0.11
CO2 formation, % . 0.2 0.1 - 02 0.2 0.2




10/13/94
Schulz-Flory Plot for Co.012 - Run #4
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CO.015 - Run #2

10/12/94

Co wt% l NM wt% Promotor wt% Support
“ |La203 1.00 ARO3
SUMMARY REACTION DATA
Reaction Conditions:
P = 1.0 atm CO2 (g/g cat/hr) = 0.025
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 1.39
weight of catalyst = 0.204 g
WHSV = 12.63 1/hr
time on stream = 24.5 hrs
FCO conversion (%) 7.0
rate (g CH2/g cat/hr) 0.39
alpha 0.64
I Cl (wt%) 26.4
C2-C4 (wt%) 28.4
C5-C12 (wt%) 42.3
C13 + (wt%) 3.0




Performance of CO.015
Dates: 09/19/94 - 09/20/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.6 1/hr, H2/CO rato in feed = 2

10/12/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, am 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 26.54 27.62 2641 28.28 26.68 26.80
Cc2 4.25 4.93 467 499  4.68 4.69
C3 12.55 12.81 12.15 1276 12.01 11.97
C4 13.08 13.00 12.69 12.68 1248 12.41
Cs 12.31 11,55 12,13 10.76 12.05 11.90
Cé6 9.16 9.02 9.29 5.87 9.23 9.12
c7 7.33 7.01 744 794 151 7.48
C8 4.96 4.56 5.13 5.51 5.14 516
c9 3.30 324 345 3.79 3.48 3.52
C10 2.23 2.13 2.31 2.48 2.39 2.46
Cl1 1.62 1.54 1.65 1.86 1.66 1.70
C12 1.02 0.94 0.97 1.22 1.12 1.07
C13 069 0.68 072 075 0.66 0.73
Cil4 0.55 0.55 0.52 0.63 0.51 0.55
C1s 0.42 0.44 0.45 0.47 0.42 0.46
alpha  chain growth probability 0.64 0.64 0.64  0.65 0.64 0.64
C1-C50 estmated total product distribution, weight %

C1 26.1 27.1 259 279 263 26.3
C2-C4 29.4 30.1 28.9 30.0 28.7 28.5
C5-C12 41.8 39.9 422 39.1 42.3 42.2
C13-C50 2.7 2.9 3.0 3.1 2.7 3.0
CO conversion, % 93 77 19 63 14 12
rate, g CH2/g cat/hr 0.51 0.42 0.44 0.35 0.41 0.40
CO2 fommation, % - 0.2 02 - 02 0.3 0.2 0.1
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Performance of CO.015
Dates: 09/19/94 - 09/20/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.6 1/hr, H2/CO ratio in feed =2

10/12/94

time on stream, hr 18.5 21.5 245
reaction temperature, °C 220 220 220
pressure, am 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0

C1 - C15 product distribution, weight %

C1 25.85 26.30 26.85
c2 4.52 459 4.69
C3 11.50 11.67 11.89
C4 11.84 11.94 12.27
Cs 11.36 11.30 11.87
Cé6 8.74 8.27 9.20
c7 8.39 833  7.47
C8 583 578 521
C9 402 3.96 3.47
C10 276 275 2.48
Cl1 1.96 1.9 175
C12 120 123 114
C13 0.84 0.80 0.69
C14 0.63 0.67 0.55
Cl15 0.55 0.51 045
alpha  chain growth probability 0.66 0.65 0.64

C1-C50 estimated total product distribution, weight %

C1 25.3 25.8 26.4
C2-C4 27.2 27.7 28.4
C5-C12 43.9 43.1 42.3
C13 -C50 3.6 3.4 3.0
CO conversion, % 7.7 7.2 7.0
rate, g CH2/g cat/hr 042 040 0.39
CO2 formation, % . 0.1 02 . 0.1
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Co0.016 - Run #2

10/12/94

Co wt% NM wt% Promotor wt% Support
20 Ru 043 La203 1.00 ARO3
SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.024

P =1.0atm
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P =2.48
weight of catalyst = 0.197 g
WHSV = 13.05 1/hr
time on stream = 27.5 hrs
r—————_———-—_-——_‘
CO conversion (%) 5.1
rate (g CH2/g cat/hr) 0.29
alpha 0.68
Cl (wt%) 25.1
C2-C4 (wt%) 26.6
C5-C12 (wt%) 43.7
Cl13 + (wt%) 4.7




Performance of Co.016
Dates: 09/29/94 - 09/30/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.1 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 38.10 23.78 2485 2488 2524 28.28
C2 6.05 4.42 4.60 4.57 4.63 5.20
C3 ) 1471 1142 11.62 11.35 11.40 12.62
C4 11.48 11.83 11.97 11.64 11.68 12.62
Cs 9.58 11.64 1141 11.53 11.68 11.85
Cc6 0.07 9.15 8.34 7.89 9.20 4.36
Cc7 6.95 8.65 8.58 8.64 12.99 7.68
C8 4.61 5.98 5.94 6.14 3.83 5.49
C9 3.09 4,18 4.15 4.29 2.71 3.94
C10 1.98 2.89 2.85 2.93 1.85 2.76
Cl11 1.34 2.00 1.96 2.06 1.25 1.91
C12 0.84 1.44 1.35 1.45 1.25 1.21
Ci3 0.70 125 112 1.08 092  0.87
Cl4 0.41 0.85 0.84 0.90 0.75 0.73
C15 0.09 0.53 0.44 0.65 0.62 0.47
alpha  chain growth probability 0.56 0.65 0.64 0.67 0.67 0.65
C1-C50 estimated total product distribution, weight %

C1 38.7 23.5 24.7 24.3 24.4 27.9
C2-C4 32.8 27.4 28.1 26.9 26.8 30.1
C5-C12 27.9 45.6 44.3 44.5 4.7 38.9
C13-C50 0.6 3.5 2.9 4.3 4.0 3.1
CO conversion, % 0.9 6.3 5.8 5.9 5.6 4.7
rate, g CH2/g cat/hr 0.05 0.36 0.33 0.34 0.32 0.27
CO2 formation, % . 0.2 02 . 02 0.1 0.1 0.2




Performance of Co.016
Dates: 09/29/94 - 09/30/94

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.1 1/hr, H2/CO ratio in feed = 2

Run #2

10/12/94

time on stream, hr 18.5 215 245 275
reaction temperature, °C 220 220 220 220
pressure, amm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 34.21 2592 26.24 25.86
c2 6.02 475 481 474
C3 13.99 1145 11.51 11.26
C4 12.77 11.67 11.68 11.42
C5 9.69 11.62 11.54 11.52
C6 322 929 9.06 9.04
c7 6.30 7.57 7.60 7.67
C8 4.46 5.41 5.41 5.59
C9 3.17 392 392 4.03
C10 221 275 279 291
C11 1.51 1.84 1.8 2.05
C12 1.03 142 124 146
C13 0.68 0.96 094 0.95
Cl4 041 078 075 0.78
C15 0.34 0.64 0.65 0.71
alpha  chain growth probability 0.63 0.67 0.67 0.68
C1 - C50 estimated total product distribution, weight %

C1 339 252 255 251
C2-C4 2.5 2711 212 26.6
C5-C12 314 434 431 437
C13 -C50 2.2 4.2 4.2 4.7
CO conversion, % 2.2 5.3 5.2 5.1
rate, g CH2/g cat/hr 012 030 029 0.29
CO2 formation, % 0.3 0.1 0.1 0.1
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Co.019 - Run #3

10/13/94

> =]

SUMMARY REACTION DATA

Reaction Conditions:

P =1.0am
T =7220°C
H2/CO =2
weight of catalyst = 0.273 g

WHSV = 9.43 1/br
time on stream = 24.5 hrs

wt % Support
Ru 0.50 Si02

Co wt% “ NM Promotor wt%
20

CO2 (g/g catfhr) = 0.025
C02 (% of CO) = 0.2
O/ = 6.74

CO conversion (%) 3.4
rate (g CH2/g cat/hr) 0.14
| “ alpha 0.72
Cl (wt%) 19.3
C2-C4 (wth) 21.6
C5-C12 (wt%) 50.4
C13 + (wt%) 8.7




Performance of Co.019
Dates: 07/05/94 - 07/06/94 Run #3

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 9.4 1/hr, H2/CO ratio in feed =2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 2039 21.73 21.65 21.62 21.22 20.65
C2 4.18 4.41 4,41 4.44 4.40 4.32
C3 9.54 9.50 9.35 9.31 9.17 8.96
C4 10.44 1023 10.07 9.98 9.86 9.52
C5 11.51 11.19 10.98 10.98 10.98 10.81
Ccé6 1024 10.15 .9.99 9.25 9.42 9.31
Cc7 8.72 8.68 8.64 8.71 8.34 8.75
C8 6.64 6.63 6.68 6.86 6.90 7.02
C9 4.88 5.08 5.21 5.34 5.45 5.58
C10 3.61 3.93 4.09 4.16 4.31 4,42
Cl1 3.01 2.68 2.80 3.08 3.12 3.29
C12 2.19 1.89 2.21 2.29 2.42 2.51
Ci13 1.80 148 153 160 185 195
Ci4 1.50 1.36 1.38 1.35 1.46 1.63
C15 1.35 1.08 1.00 1.04 1.11 1.29
alpha chain growth probability 0.72 0.71 0.71 0.71 0.71 0.73
C1-C50 estimated total product distribution, weight %

C1 19.2 20.8 20.9 20.9 20.5 19.7
C2-C4 22.7 23.1 23.1 23.0 22.7 21.8
C5-C12 49.0 48.9 49.2 49.0 49.3 49.6
C13-C50 9.1 7.3 6.8 7.1 7.6 8.9
CO conversion, % 4.7 4.2 4.0 3.9 3.7 3.7
rate, g CH2/g cat/hr 0.20 0.17 0.16 0.16 0.15 0.15
CO2 formation, % - 0.3 02 - 02 0.2 0.2 0.2
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Performance of Co.019

Dates: 07/05/94 - 07/06/94  Run #3

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 9.4 1/hr, H2/CO ratio in feed =2

10/13/94

time on stream, hr 18.5 21.5 245 295 325
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 225 225
C1-C15 product distribution, weight %

C1 20.51 21.52 20.01 19.33 15.23
C2 431 451 427 3.64 294
C3 8.92 9.31 8.77 8.59 6.86
Cc4 9.43  9.63 937 9.39 8.03
Cs 10.69 10.77 10.68 10.31 9.57
Cs6 923 920 9.51 952 934
Cc7 8.76  8.63 8.80 8.67 878
C8 707 690 7.14 718 176
C9 5.59 5.38 5.63 5.97 6.80
C10 4.51 4.20 4.56 4.80 5.96
Ci1 3.50 324 361 379 5.19
C12 2.60 248 272 312 450
C13 203 175 2.04 229 345
Cl4 1.61 142  1.63 1.83  3.06
Ci15 125 106 125 1.58 2.51
alpha chain growth probability 0.72 0.71 0.72 0.74 0.79
C1-C50 estimated total product distribution, weight %

C1 19.7 20.9 19.3 18.2 13.7
C2-C4 21.8 22.8 21.6 20.4 16.0
C5-C12 498 490 504 503 514
C13-C50 8.7 7.3 8.7 11.1 18.9
CO conversion, % 3.8 4.1 3.4 16.7 8.8
rate, g CH2/g cat/hr 0.16 0.17 014 0.17 0.09
CO2 formation, % 0.2 0.2 - 02 1.0 0.5
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Co0.019 - Run #3h

10/13/94

#
Co wt% " NM wt% Promotor wt% Support
“ Si02
SUMMARY REACTION DATA*
Reaction Conditions:
P=1.0atm CO2 (g/g cat/hr) = 0.034
T =220°C CO2 (% of CO) = 1.0
H2/CO =2 ore =1.77
weight of catalyst = 0.273 g
WHSV = 2.36 1/hr
time on stream = 29.5 hrs
CO conversion (%) 16.7
rate (g CH2/g cat/hr) 0.17
alpha 0.74
Cl (wt%) 18.2
C2-C4 (Wt%) 20.4
C5-C12 (wt%) 50.3
C13 + (wt%) 11.1

* High conversion study
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Co0.032 - Run #1

10/12/94

I —

Co wt% " NM wt% Promotor wt% Support

20 ll Zr  8.50 ARO3

SUMMARY REACTION DATA
Reaction Conditions:

P = 1.0 atm CO2 (g/g cat/hr) = 0.022

T =220 °C CO2 (% of CO) = 0.1

H2/CO =2 O/P =15.28

weight of catalyst = 0.200 g

WHSV = 12.86 1/br

time on stream = 27.1 hrs

l CO conversion (%) 33
rate (g CH2/g cat/hr) 0.18
| o 0.70
Cl (wt%) 22.0
C2 - C4 (wt%) 24.9
C5-C12 (wt%) 46.8
C13 + (wt%) 6.3




Performance of Co0.032
Dates: 09/14/94 - 09/15/94 Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.9 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 0.1 3.1 6.1 9.1 12.1 15.1
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 20.50 20.57 20.98 21.50 21.65 21.91
C2 4.09 4.04 4.09 4.19 4.23 4.31
C3 11.07 1029 10.16 10.27 1021 10.25
C4 12.48 11.50 11.24 1121 11.06 11.09
CS 12.49 1237 12.05 12.00 11.84 11.92
Ccé6 8.40 9.18 9.82 9.09 9.09 9.25
Cc7 8.33 8.54 8.40 8.46 8.48 8.01
C8 6.23 6.37 6.32 6.41 6.40 6.32
C9 4,74 4.82 4,79 4.81 4.80 4.85
C10 3.70 3.74 3.71 3.77 3.79 3.75
Cl1 2.69 2.66 2.83 2.69 2.74 2.62
Cc12 2.03 2.17 2.04 1.98 1.98 2.01
Ci13 1.53 1.47 1.41 1.47 1.50 1.54
Ci4 1.10 1.25 1.19 1.21 1.29 1.24
Ci15 ‘ 0.61 1.02 0.95 0.94 0.94 0.92
alpha  chain growth probability 0.67 0.70 0.70 0.70 0.70 0.70
C1 - CS50 estimated total product distribution, weight %

C1 20.5 19.8 20.3 20.8 21.0 21.3
C2-C4 27.6 24.8 24.7 24.8 24.7 24.9
C5-C12 47.8 48.5 48.7 48.1 48.0 47.7
C13-Cs0 4.1 6.9 6.4 6.3 6.3 6.2
CO conversion, % 3.5 3.8 3.7 3.6 3.5 3.3
rate, g CH2/g cat/hr 0.20 0.21 0.21 0.20 0.20 0.19
CO?2 formation, % . 0.2 0.1 - 01 0.1 0.1 0.1




10/12/94

Performance of Co.032
Dates: 09/14/94 - 09/15/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.9 1/hr, H2/CO ratio in feed =2

time on stream, hr 18.1 21.1 24.1 27.1
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0

C1 - C15 product distribution, weight %

C1 22.06 21.81 21.69 22.71
C2 4.36 4.33 4.34 4.54
C3 1029 10.10 9.98 10.32
Cc4 10.90 10.68 10.55 10.84
Cs 11.60 11.33 11.90 11.47
Cé6 8.93 8.68 8.76 8.77
C7 8.28 8.73 8.44 8.24
C8 6.20 6.56 6.41 6.20
C9 4.78 5.01 4.87 4,74
C10 3.75 3.90 3.83 3.75
Ci1 2.70 2.72 2.76 2.69
C12 2.35 2.16 2.53 2.05
C13 1.52 1.62 1.54 1.51
Cl4 1.30 1.35 1.39 1.25
Ci15 0.98 1.02 1.02 0.94
alpha  chain growth probability 0.70 0.71 0.70 0.70

C1-C50 estimated total product distribution, weight %

C1 214 210 21.0 220
C2-C4 248 242 241 249
C5-C12 473 47.8 480 46.8
C13-C50 6.6 6.9 6.9 6.3
CO conversion, % 3.5 3.4 3.4 3.3
rate, g CH2/g cat/hr 020 0.19 019 0.18
CO2 formation, % . 0.1 0.1 - 0.1 0.1
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10/12/94

Co0.033 - Run #1

Co wt% “ NM wit% Promotor wi% Support

__30__—“____ Zr 8.50 ARO3
SUMMARY REACTION DATA
Reaction Conditions:
P=1.0am CO2 (g/g cat/hr) = 0.020
T =217 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 17.36
weight of catalyst = 0.194 g
WHSV = 13.27 l/hr
time on stream = 30.5 hrs
“ CO conversion (%) 1.3
Il rate (g CH2/g cat/hr) 0.07
alpha 0.67
Cl (wt%) 24.1
C2-C4 (wt%) 28.1
C5-C12 (wt%) 44.0
C13 + (wt%) 3.8




Performance of Co0.033

Dates: 08/29/94 - 08/30/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.3 1/hr, H2/CO rado in feed =2

10/12/94

time on stream, hr 0.5 245 215 3035
reaction temperature, °C 217 217 217 217
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 22.02 2336 24.68 24.50
Cc2 5.01 5.03 5.29 5.26
C3 12.12 11.00 1153 11.4
C4 13.26 2038 11.91 11.80
Cs 13.98 11.11 1249 12.53
Cé 5.00 4.69 6.06 6.46
c7 8.42 7.46 8.33 8.35
C8 5.92 5.38 6.15 6.18
C9 4.10 3.85 4.35 4.38
C10 2.92 257 3.08 2.99
Cu1 2.06 1.88 . 2.15 222
C12 1.73 1.42 1.44 1.33
C13 1.55 0.97 1.11 1.11
Cl4 119 0.68 084 087
Ci15 0.72 0.23 0.60 0.58
alpha  chain growth probability 0.67 0.61 0.67 0.67
C1-C50 estimated total product distribution, weight %

Cc1 21.6  23.7 24.3 24.1
C2-C4 29.7 37.0 282  28.1
C5-C12 44.0 37.7 43.5 44.0
C13-Cs0 4.7 1.6 4.0 3.8
CO conversion, % 1.5 1.2 1.3 1.3
rate, g CH2/g cat/br 0.09 0.07 0.08 0.07
CO2 formation, % 0.1 0.1 0.1 0.1
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Co0.034 - Run #1

Co wt% NM wt% Promotor wi% Support
20 Zr 8.50 A203
SUMMARY REACTION DATA

Reaction Conditions:

P=1.0atm CO2 (g/g cat/br) = 0.018
T =220°C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 4.29

weight of catalyst = 0.203 g
WHSV = 12.67 1/br
time on stream = 30.0 hrs

CO conversion (%) 5.0
rate (g CH2/g cat/hr) 0.27
alpha 0.67
Cl (wt%) 24.0
C2-C4 (wt%) 26.7
C5-C12 (wt%) 45.3
C13 + (wt%) 4.0




Performance of Co.034
Dates: 08/26/94 - 08/27/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.7 1/ar, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.0 6.0 9.0 12.0 150
reaction temperature, °C 20 220 2200 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 21.45 22,14 2228 23.63 22.97 23.08
C2 3.98 4.03 4.02 424 4.10 4,12
C3 11.70 1149 11.23 11.67 11.16 11.07
C4 12.75 12.29 12.06 12.43 11.78 11.61
Cs 12.86 12.44 1240 12.80 12.08 11.95
C6 9.66 9.65 10.01 1033 9.74 9.49
C7 8.22 8.08 8.20 8.50 8.11 8.11
C8 5.88 5.94 6.02 6.33 5.99 6.02
C9 419 428 440 0.03 439 443
C10 3.02 3.08 3.16 3.37 3.25 3.29
C11 2.13 2.45 2.23 2.38 2.28 2.48
C12 1.61 1.60 1.53 1.64 1.60 1.78
C13 .07 102 105 112 107 110
Cl4 0.87 0.83 0.79 0.88 0.83 0.88
Ci15 0.61 0.68 0.61 0.65 0.63 0.58
alpha  chain growth probability 0.66 0.67 0.67 0.67 0.67 0.66
C1 - C50 estimated total product distribution, weight %

C1 21.1 21.6 21.9 23.2 22.5 22.9
C2-C4 27.9 27.2 26.8 27.8 26.5 26.6
C5-C12 47.0 46.7 47.3 44.7 46.7 46.7
C13 -C50 4.0 4.5 4.1 4.3 4.2 3.9
CO conversion, % 6.0 6.0 5.6 5.2 5.4 52
rate, g CH2/g cat/br 0.33 0.33 0.31 0.29 0.30 0.29
CO2 formation, % . 0.1 0.1 0.1 0.1 0.1 0.1
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Performance of Co.034
Dates: 08/26/94 - 08/27/94 Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.7 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 180 21.0 240 27.0 30.0
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 10 10 10
flow, cc/min 90.0 90.0 9.0 9.0 90.0

C1 - C15 product disaibution, weight %

C1 23.30 23.38 23.60 23.78 24.19
C2 4.14 4.15 4.19 4,22 4.29
C3 11.07 11.01 11.05 11.05 11.19
C4 11.51 11.43 1145 11.38 11.48
Cs 11.87 11.78 11.85 11.67 11.81
Cé6 9.62 9.51 9.67 9.21 7.99
Cc7 8.08 8.12 8.11 8.04 8.16
C8 5.99 6.00 5.98 5.97 6.08
C9 4.39 4.46 4.38 4.37 4,48
C10 3.29 3.32 3.27 3.31 3.40
Cl1 2.48 2.45 2.29 2.52 2.49
Cl12 1.68 1.71 1.60 1.76 1.74
C13 1.09 1.18 1.06 1.22 1.14
Cl4 0.91 0.92 0.93 0.91 0.98
C15 0.58 0.57 0.57 0.58 0.60
alpha chain growth probability 0.66 0.66 0.66 0.67 0.67

C1-C50 estimated total product distribution, weight %

C1 23.1 23.2 23.3 23.6 24.0
C2-C4 26.5 26.4 26.4 26.5 26.7
C5-C12 46.6 46.6  46.5 46.0 45.3
C13-C50 3.9 3.8 3.8 3.9 4.0
CO conversion, % 5.3 5.2 5.1 5.0 5.0
rate, g CH2/g cat/hr 029  0.29 0.28 0.28 0.27
CO2 fommation, % ) 0.1 0.1 . 0.1 0.1 0.1
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Co0.055 - Run #1
Co wt% NM wt% Promotor wt% Support
20 Re 1.00 La203 1.00 AI203
SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.034

P=1.0am
T =220 °C CO2 (% of CO) = 0.2
H2/CO =2 O/P = 1.31
weight of catalyst = 0.208 g
WHSYV = 12.36 l/hr
time on stream = 21.3 hrs
CO conversion (%) 9.1
rate (g CH2/g cat/hr) 0.49
alpha 0.63
Cl (wt%) 28.9
C2-C4 (wt%) 28.8
C5-C12 (wt%) 40.0
C13 + (wt%) 2.2




Performance of Co0.055
Dates: 09/01/94 - 09/02/94

Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.4 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 0.3 3.3 6.3 9.3 12.3 21.3
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 27.41 28.60 28.58 30.85 29.60 29.05
Cc2 4.66 4.75 4.69 5.02 4.79 4.65
C3 12.79 1274 12,57 13.35 1275 12.29
C4 13.03 11.14 12,64 7.77 1270 12.04
Cs 11.97 11.82 11.73 12.11 11.74 11.04
C6 8.71 8.86  7.94 7.83 6.82 6.39
Cc7 7.01 7.19 7.12 7.46 7.09 8.03
C8 4.79 5.03 5.01 5.27 5.00 5.65
C9 3.28 3.38 3.43 3.57 3.37 3.84
C10 2.13 2.17 2.21 2.36 2.23 2.58
Cl1 1.51 1.59 1.60 1.72 1.58 1.80
Cl2 1.04 1.04 0.94 1.11 1.00 1.10
C13 0.75 0.74  0.61 0.75 0.58 0.71
Cl4 0.55 QI.SG 0.44 0.47 0.40 0.50
C15 0.38 0.38 0.49 0.37 0.33 0.34
alpha  chain growth probability 0.63 0.63 0.65 0.63 0.63 0.63
C1-C50 estimated total product distribution, weight %

C1 27.1 28.3 27.8 30.6 29.3 28.9
C2-C4 30.1 28.3 29.1 25.9 30.0 28.8
C5-C12 40.3 40.9 39.8 41.1 38.5 40.0
C13-C50 2.5 2.5 3.2 2.4 2.2 2.2
CO conversion, % 11.7 10.8 10.1 9.0 8.9 9.1
rate, g CH2/g cat/hr 0.63 059  0.55 0.49 0.48 0.49
CO2 formation, % 0.3 0.2 0.2 0.2 0.2 0.2

B-82



Performance of Co.055
Dates: 09/01/94 - 09/02/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.4 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 243
reaction temperature, °C 220
pressure, atm 1.0
flow, cc/min 90.0
C1-Cl15 product distribution, weight %

C1 29.10
C2 4.65
C3 12.17
C4 11.87
Cs 10.90
Cé 6.55
C7 7.94
C8 5.58
C9 3.83
C10 2.74
Cl1 1.85
C12 1.24
C13 0.73
Cl4 0.46
Ci15 0.34
alpha  chain growth probability 0.63

C1-C50 estimated total product distribution, weight %

C1l 29.0
C2-C4 28.6
C5-C12 40.1
C13-C50 2.3

CO conversion, % 9.4
rate, g CH2/g cat/hr 0.51
CO2 formation, % 0.1
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Co.055 - Run #2

10/12/94

Co wt%

NM wt%

Promotor wit%

Support

20

La203 1.00

Re 1.00 I

SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.022

ARO3

P=1.0atm
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 1.49
weight of catalyst = 0.191 g
WHSV = 13.46 1/hr
time on stream = 24.1 hrs
CO conversion (%) 4.9
rate (g CH2/g cat/hr) 0.29
alpha 0.65
Cl (wt%) 25.7
C2-C4 (wt%) 27.6
C5-C12 (wt%) 433
C13 + (wt%) 3.4

* Catalyst is directly reduced without calcinatio;’l
* Temperature serge during startup
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Performance of Co0.055
Dates: 09/07/94 - 09/08/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.5 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 0.1 3.1 6.1 9.1 12.1 15.1
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 2441 23.88 2548 25.63 2593 26.11
Cc2 4.22 4.08 4.32 4.33 4.37 4.38
C3 11.89 1140 11.73 11.65 11.71 11.71
Ca 12.82 12.39 1245 12.34 12.33 12.25
Cs 12.55 1235 12,19 12.11 12.00 11.98
Cé6 9.71 9.74 9.45 9.47 9.09 9.22
C7 7.76 3.04 1.74 7.78 7.73 7.68
C8 5.33 5.66 5.43 5.46 5.46 5.45
Co 3.65 4.01 3.78 3.76 3.83 3.75
C10 2.43 2.71 2.50 2.53 2.63 2.55
Ci11 1.78 1.97 1.79 1.82 1.80 1.84
C12 1.25 1.32 1.17 1.18 1.22 1.14
C13 094 1.04 08 078 0.78 0.75
Cl4 0.63 0.83 0.65 0.64 0.64 0.65
Ci15 0.63 0.58 0.49 0.54 0.48 0.54
alpha  chain growth probability 0.66 0.66 0.65 0.65 0.65 0.66
C1-C50 estimated total product distribution, weight %

C1 23.7 23.4 25.0 25.0 25.5 25.5
C2-C4 28.0 27.3 28.0 27.7 27.9 27.7
C5-C12 442 45.5 43.8 43.8 43.4 43.3
C13-C50 4.1 3.8 3.2 3.5 3.2 3.6
CO conversion, % 6.3 5.2 5.6 5.5 5.3 5.3
rate, g CH2/g cat/hr 0.37 0.30 0.33 0.32 0.31 0.31
CO2 formation, % - 0.1 0.1 0.1 0.1 0.1 0.1




Performance of Co.055

Dates: 09/07/94 - 09/08/94  Run #2

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.5 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 18.1 21.1 24.1
reaction temperature, °C 220 220 220
pressure, atm 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 26.38 26.58 26.13
C2 441 4.44 4.35
C3 11.78 11.82 11.61
C4 12.26 12.28 12.08
Cs 11.90 11.84 11.83
Cé6 8.94 8.8 9.14
Cc7 7.65 1.61 17.65
C8 546  5.38 5.38
C9 3.73 3.79 3.81
C10 2.56 2.47 2.63
Cl11 1.73 1.84 2.17
C12 1.24 1.12 1.30
Ci13 0.81 0.8 0.76
Ci4 0.67 0.67 0.64
C1s 0.47 0.48 0.51
alpha  chain growth probability 0.65 0.65 0.65
C1 - C50 estimated total product distribution, weight %

C1 26.0 26.1 257
C2-C4 28.0 28.1 27.6
C5-C12 42.9 42.6 43.3
C13-C50 3.1 3.2 3.4
CO conversion, % 5.1 5.0 4.9
rate, g CH2/g cat/br 0.30 0.29 0.29
CO2 formation, % - 0.1 0.1 - 0.1
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¢0.055 - Run #3

10/12/94

Co wt% NM wt% Promotor wt% Support
20 Re 1.00 lLa203 1.00 ARO3

SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.033

P =1.0atm
T =220 °C CO2 (% of CO) = 0.2
H2/CO =2 O/P =1.02
weight of catalyst = 0.203 g
WHSV = 12.70 1/br
time on stream = 21.5 hrs
CO conversion (%) 11.0
rate (g CH2/g cat/hr) 0.61
alpha 0.60
Cl (wt%) 29.4
C2-C4 (wt%) 29.3
C5-Cl12 (wt%) 39.1
C13 + (wt%) 2.2

*

Catalyst is reduced without calcination




Performance of co0.055
Dates: 09/12/94 - 09/13/94  Run #3

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.7 1/hr, H2/CO ratio in feed = 2

10/12/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 30.11  29.21 29.16 30.15 29.80 29.95
C2 5.08 4.82 4.77 4.89 4.81 4.81
C3 10.36 12.59 1242 12.63 12.45 12.50
C4 13.16 12.68 12.57 12,57 12,44 1243
C5 ’ 11.74 1144 1130 11.09 1125 1124
Cé6 8.37 8.33 8.27 7.53 8.23 8.30
C7 7.49 7.35 7.22 7.16 7.19 7.16
C8 4.83 4.80 4.82 4.79 4.39 4.85
C9 3.06 3.19 3.37 3.15  3.21 3.16
C10 2.10 1.91 2.15 223 2.01 1.99
C11 . ’ 1.43 1.34 1.69 1.65 1.45 1.42
Ci2 0.87 0.97 0.89 0.89 0.99 0.96
C13 0.66 061 059 063 057 0.1
Cl4 0.51 0.45 0.43 0.39 0.40 0.42
C15 0.24 0.32 0.35 0.27 0.31 0.30
alpha  chain growth probability 0.58 0.60 0.60 0.59 0.59 0.59
C1-C50 estimated total product distribution, weight %

C1 30.0  28.8 28.7 299 294 29.5
C2-C4 28.5 29.6 293 299 293 29.3
C5-C12 39.9 39.5 39.7 384 392 39.1
C13-C50 1.6 2.1 2.3 1.8 2.0 2.0
CO conversion, % 13.7 12.6 12.3 11.5 114 11.1
rate, g CH2/g cat/br 0.76 0.70 0.68 0.64 0.63 0.62
CO2 formation, % . 0.2 02 . 02 0.2 0.2 0.2




Performance of co.055
Dates: 09/12/94 - 09/13/94

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 12.7 1/hr, H2/CO ratio in feed = 2

Run #3

10/12/94

time on stream, Lr 18.5 21.5 24.5
reaction temperature, °C 220 220 220
pressure, am 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 29.89 29,91 29.93
C2 481 4.80 4.79
C3 1249 12,55 12.55
C4 12.37 1243 12.46
C5 11.12  11.21 11.23
Cé6 8.09 8.15 8.24
(o7) 7.19 7.20 7.19
C8 481 4.82  4.83
Cc9 321 318 3.7
C10 2.11 2.03 2.02
Cl1 1.75 1.40 1.42
C12 0.94 1.02 0.96
C13 051 0.55 0.52
Cl4 0.40 0.42 0.39
C15 032 033 032
alpha  chain growth probability 0.60 0.60 0.60
C1-C50 estimated total product distribution, weight %

C1 29.5 294  29.5
C2-C4 29.3 29.3 29.3
C5-C12 39.1  39.1 39.1
C13-C50 2.1 2.2 2.1
CO conversion, % 11.3 11.0 10.7
rate, g CH2/g cat/hr 0.63 0.61 0.60
CO2 formation, % 0.2 0.2 0.2




10/13/94

CAL.04 - Run #1

Co wt% NM wt% Promotor wt% Support
20 Ru 050 K 0.30 ARO3
SUMMARY REACTION DATA

Reaction Conditions:

P =1.0am CO2 (g/g cat/hr) = 0.026
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 8.98

weight of catalyst = 0.195 g
WHSV = 13.19 1/br
time on stream = 29.0 hrs

CO conversion (%) 4.1
rate (g CH2/g cat/hr) 0.23
alpha 0.71
Cl (wt%) 19.1
C2-C4 (Wt%) 20.0
C5-C12 (wt%) 50.6
C13 + (wt%) 10.2
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Performance of CAL.04

Dates: 08/01/94 - 08/02/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.2 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperamre, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1-C15 product distribution, weight %

C1 19.57 19.50 19.66 19.92 20.11 20.00
Cc2 3.75 3.75 3.81 3.87 3.90 3.89
C3 8.94 8.42 8.35 8.38 8.40 8.32
C4 9.99 9.26 9.12 9.06 9.08 9.00
CS 10.98 1042 1035 10.16 10.11 10.13
cé6 9.84 8.98 9.21 8.97 8.96 9.02
Cc7 8.57 8.60 8.50 8.44 8.37 8.43
C8 6.91 7.12 7.11 7.08 7.05 7.07
C9 5.50 5.89 5.87 5.91 5.82 5.89
C10 4.44 4.90 4.84 4.98 4.88 4.92
Cl1 3.47 3.88 3.96 4.01 3.90 3.93
C12 2.81 3.27 3.13 2.92 3.07 3.18
Ci3 2.07 2.43 2.45 2.53 2.50 2.51
Cl4 1.74 2.00 2.03 2.11.  2.24 2.02
Ci5 1.42 1.59 1.61 1.65 1.62 1.69
alpha  chain growth probability 0.69 0.71 0.71 0.71 0.72 0.71
C1 - C50 estimated total product distribution, weight %

C1 18.7 18.5 18.7 18.8 18.8 19.0
C2-C4 21.7 20.4 20.2 20.1 20.0 20.2
C5-C12 51.1 51.1 51.0 50.5 50.0 50.7
C13-C50 8.4 10.0 10.2 10.6 11.3 10.2
CO conversion, % 6.5 52 4.7 4.8 4.7 4.3
rate, g CH2/g cat/hr 0.37 0.30 0.27 0.28 0.27 0.25
CO2 formation, % 0.1 0.1 0.1 0.1 0.1 0.1
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Performance of CAL.04

Dates: 08/01/94 - 08/02/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.2 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 23.0 26.0 29.0
reaction temperature, °C 220 220 220
pressure, atm 1.0 1.0 1.0

flow, cc/min 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 19.97 20.24 20.13
C2 3.89 3.94 3.93
C3 8.23 8.33 8.26
C4 8.86 8.91 8.86
Cs 9.91 10.13 10.21
Cé6 8.83 9.03 8.88
C7 8.29 8.39 8.45
C8 7.02 7.03 7.09
C9 5.73 5.84 5.89
C10 4.88 4.85 4.92
C11 3.96 3.93 4.02
C12 424  3.11 3.21
C13 2.50 245 245
Ci4 1.99 2.12 2.03
Ci15 1.69 1.711 1.67
alpha  chain growth probaﬁility 071 071 0.71
C1-C50 estimated total product distribution, weight %

C1 19.2 19.1 19.1
C2-C4 20.2 20.0 20.0
C5-Ci12 50.4 50.3 50.6
C13-Cs0 10.2 10.7 10.2
CO conversion, % 4.2 4.1 4.1

rate, g CH2/g cat/hr 0.24 0.23 0.23
CO2 formation, % 0.1 0.1 0.1
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Time-on-Stream Plot for CAL.04 - Run #1
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Co wt%

CAL.05 - Run #1

NM wt% Promotor wt%

Support

10/13/94

20

Ru 050 X 0.30

SUMMARY REACTION DATA

Reaction Conditions:

ARO3

CO2 (g/g cat/hr) = 0.026

P=1.0am
T =219°C CO2 (% of CO) = 0.1
H2/CO =2 O/P = 6.85
weight of catalyst = 0.192 g
WHSV = 13.37 1/hr
time on stream = 24.5 hrs
CO conversion (%) 4.7
rate (g CH2/g cat/hr) 0.27
alpha 0.75
Cl (wt%) 20.8
C2-C4 (wt%) 21.5
C5-Cl12 (wt%) 46.1
C13 + (wt%) 11.6

I —  ———— ———(—/— |

B-100
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Performance of CAL.05
Dates: 08/16/94 - 08/17/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.4 1/hr, H2/CO ratio in feed = 2

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 217 219 219 219 219 219
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 50.0 90.0

C1 - C15 product distribution, weight %

C1 1927 19.88 20.68 20.63 20.67 20.71
C2 3.61 3.71 3.86 3.85 3.87 3.88
C3 892 855 8.68 853 850 845
c4 1036 9.66 9.58 935 926  9.09
C5 11.57 10.80 10.70 10.44 10.42 10.32
cé 10.16 976 855 889 873  8.93
c7 8.73 8.65 8.69 8.54 8.60 8.53
C8 6.96 6.96 7.06 6.97 7.05 7.01
C9 5.43 5.57 5.72 5.72 5.81 5.78
C10 4.25 4.73 4.63 4.70 4.78 4,76
C11 3.33 3.59 3.71 3.74 3.80 3.83
C12 2.48 2.93 2.95 3.18 3.04 3.14
Ci3 1.92 2.09 2.16 2.37 2.21 2.26
Ci4 1.66 1.74 1.72 1.77 1.83 1.85
C1s 1.33 1.39 1.31 1.32 1.42 1.46
alpha chain growth probability 0.72 0.73 0.73 0.73 0.74 0.74

C1-C50 estimated total product distribution, weight %

C1 183 190 199 200 198  19.8
C2-C4 21.8 209 213 210 207 204
C5-C12 508 50.4 49.6 497 49.5 49.5
C13-C50 9.1 9.7 9.2 9.3 10.0 103
CO conversion, % 6.4 6.0 5.6 5.6 5.4 5.3
rate, g CH2/g cat/hr 037 035 033 033 031 031
CO2 formation, % . 0.2 0.1 . 02 0.2 0.1 0.1

B-101



Performance of CAL.05
Dates: 08/16/94 - 08/17/94

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 13.4 1/hr, H2/CO ratio in feed = 2

Run #1

10/13/94

time on stream, hr 18.5 21.5 24.5
reaction temperature, °C 219 219 219
pressure, atm 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 21.01 20.77 21.97
C2 393 38 412
C3 8.53 841  8.87
C4 9.21 9.13 9.67
Cs 10.23 10.17 10.76
Cé6 8.59 8.54 3.38
c7 847 8.48  8.95
C8 7.00 6.99 7.40
Co 5.77 5.80 6.12
C10 4.73 4.80 5.06
Cl11 3.84 3.94 4.16
C12 3.12 328  3.37
C13 227 235 249
Ci4 1.88 193 2.07
C1s 1.43 1.52 1.62
alpha  chain growth probability 074 074 0.75
C1 - CS50 estimated total product distribution, weight %

C1 20.1 198 20.8
C2-C4 20.7 204 215
C5-C12 49.0 49.0 46.1
C13 -C50 10.1 10.8 11.6
CO conversion, % 5.2 5.0 4.7
rate, g CH2/g cat/br 0.30 0.29 0.27
CO2 formation, % 0.1 0.1 0.1
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10/13/94

Time-on-Stream Plot for CAL.05 - Run #1
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CAL.06 - Run #1

10/13/94

Co wt% NM wt% Promotor wi% Support
20 Ru 050§ K 0.30 ARRO3
SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.021

P=1.0am
T =220 °C CO2 (% of CO) = 0.1
H2/CO =2 O/P =5.50
weight of catalyst = 0.246 g
WHSV = 10.47 1/hr
time on stream = 27.5 hrs
CO conversion (%) 5.8
rate (g CH2/g cat/hr) 0.27
alpha 0.74
Cl (wt%) 20.7
C2-C4 (wt%) 20.9
C5-C12 (wt%) 47.9
C13 + (wt%) 10.5
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Performance of CAL.06
Dates: 07/27/94 - 07/28/94

Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 1/ar, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperatwre, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 20.50 2091 21.17 2115 21.35 21.30
c2 3.80 3.84 3.89 3.89 3.93 3.93
C3 9.22 8.83 8.75 8.66 8.66 8.61
C4 1029  9.66 9.49 9.43 9.40 9.34
Cs 11.21 10.61 10.40 10.28 10.21 10.21
C6 9.90 9.53 9.36 9.28 8.70 8.74
C7 8.50 8.35 8.36 8.30 8.32 8.30
C8 6.73 6.80 6.78 6.76 6.77 6.78
C9 5.23 5.51 5.52 5.53 5.56 5.57
C10 4.13 4.51 4.50 4.55 4.59 4.66
C11 3.20 3.46 3.64 3.7 3.77 3.75
C12 2.54 2.78 2.82 3.06 3.18 3.14
C13 1.84 2.13 2.17 2.23 2.25 2.27
Cl4 1.58 1.68 1.78 1.79 1.87 1.86
C15 1.32 1.39 1.38 1.38 1.44 1.54
alpha  chain growth probability 0.71 0.73 0.73 0.74 0.74 0.74
C1-C50 estimated total product distribution, weight %

C1 200 20.1 20.3 20.3 20.5 20.4
C2-C4 27 214 212 210 21.1 21.0
C5-C12 49.9  49.3 49.0 48.8 43.4 43.5
C13-C50 7.4 9.2 9.5 9.9 10.1 10.2
CO conversion, % 7.9 7.2 6.9 6.5 6.4 6.1
rate, g CH2/g cat/hr 0.36 033 032 030 029 0.28
CO2 formation, % 0.2 0.2 0.2 0.1 0.1 0.1
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Performance of CAL.06

Dates: 07/27/94 - 07/28/94  Run #1

flow rate = 90.0 cc/min, loading= 0.2 g, WHSV = 10.5 l/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 18.5 215 245 215
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0

flow, cc/min 90.0 90.0 90.0 90.0
C1 - C15 product distribudon, weight %

C1 21.47 21.37 21.50 21.63
Cc2 3.96 3.95 3.97 4.00
C3 8.63 8.56 8.58 8.59
C4 9.33 9.25 9.21 9.21
Cs 10.12 10.14 10.02 10.03
Cé6 38.64 8.72 8.58 8.52
Cc7 8.17 8.22 8.25 8.18
C8 6.75 6.77 6.86 6.76
C9 5.59  5.60 5.66 5.55
C10 4.63 4.66 4.60 4.62
cul 3.75 3.95 3.71 3.85
Cl12 3.21 3.27 3.28 3.15
C13 230 220 229 231
Cl4 1.98 1.88 2.01 1.95
C15 1.45 1.47 1.48 1.65
alpha  chain growth probability 0.74 074 074 0.74
C1 - C50 estimated total product dismibution, weight %

C1 205 206 206 207
C2-C4 21.0 21.0 20.8 20.9
C5-C12 48.1 48.5 48.2 47.9
C13 - C50 10.4 9.8 10.4 10.5
CO conversion, % 6.1 5.8 5.9 5.8

rate, g CH2/g cat/br 028 026 027 0.27
CO2 formation, % . 0.1 0.1 0.1 0.1
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10/13/94

UOP - Run #1
Co wt% NM wt% Promotor wi% Support
#REF! #REF!

#REF! #REFII#REF! #REF!l#REF! #REF!

SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.023

P =1.0am
T =220°C CO2 (% of CO) = 0.2
H2/CO =2 O/P = 1.29
weight of catalyst = 0.293 g
WHSV = 8.77 1/br
time on stream = 24.5 hrs
CO conversion (%) 7.8
rate (g CH2/g cat/hr) 0.30
alpha 0.61
Cl (wt%) 22.6
C2-C4 (wt%) 30.9
C5-Cl12 (wt%) 447
C13 + (wt%) 1.9
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Performance of UOP
Dates: 07/07/94 - 07/08/94  Run #1

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 8.8 1/hr, H2/CO ratio in feed = 2

10/13/94

time on stream, hr 0.5 3.5 6.5 9.5 12.5 15.5
reaction temperature, °C 220 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 90.0 90.0 90.0
C1 - C15 product distribution, weight %

C1 25.00 23.37 22.86 23.03 22.65 22.66
c2 4,98 4.69 4.61 4.65 4.57 4.56
C3 13.42 13.17 13.02 13.12 13.01 12.99
C4 13.74 13.62 13.51 13.60 13.59 13.55
CS 12.62 12.83 12.86 12.87 13.01 12.98
C6 9.44 9.83 9.90 9.93 10.10 10.06
Cc7 7.47 7.65 7.77 7.85 7.93 7.92
C8 4.86 5.07 5.31 5.32 5.46 5.43
C9 3.24 3.32 3.56 3.50 3.49 3.54
C10 2.05 2.38 2.53 2.29 2.44 2.38
C11 1.44 1.66 1.78 1.65 1.53 1.56
C12 0.82 1.16 1.03 0.94 0.85 1.01
C13 0.49 0.62 0.59 0.58 0.69 0.68
Cl4 0.30 0.35 0.36 0.38 0.38 0.36
C15 0.13 0.27 0.32 0.29 0.30 0.30
alpha  chain growth probability 0.57 0.61 0.62 0.61 0.62 0.62
C1 - C50 estimated total product distribution, weight %

C1 25.2 23.3 22.7 22.9 22.5 22.5
C2-C4 32.4 31.4 30.9 31.2 30.9 30.9
Cs5-C12 41.5 43.4 44.3 4.0 44.6 44.6
C13-C50 0.9 1.8 2.1 1.9 2.0 2.0
CO conversion, % 12.7 10.1 9.4 9.1 8.4 8.3
rate, g CH2/g cat/br 0.49 0.39 0.36 0.35 0.32 0.32
CO2 formation, % . 0.3 0.2 0.2 0.2 0.2 0.2
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Performance of UOP

Dates: 07/07/94 - 07/08/94

flow rate = 90.0 cc/min, loading= 0.3 g, WHSV = 8.8 1/hr, H2/CO ratio in feed =2

Run #1

10/13/94

time on stream, hr 18.5 21.4 24.5 27.5
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 90.0 90.0 90.0 22.5
C1-C15 product distrbution, weight %

C1 22.62 22.58 22.62 20.79
C2 4.54 4.53 4.52 4.29
C3 12.98 1293 1291 11.14
C4 13.56 13.50 13.47 12.87
Cs 13.02 1296 12.92 12.88
Cé6 10.14 10.06 10.03 10.45
C7 7.98 7.95 7.87 8.69
C8 5.42 5.47 5.40 6.16
C9 3.48 3.58 3.52 421
C10 2.39 2.50 2.51 3.01
Ci1 1.57 1.64 1.94 2.08
Cl12 0.94 1.02 1.00 1.42
C13 0.63 0.63 0.62 0.89
Cl4 0.43 0.38 0.41 0.66
C15 0.29 0.28 0.28 0.45
alpha  chain growth probability 0.61 0.61 0.61 0.64
C1-C50 estimated total product distribution, weight %

Cl 22.5 22.5 22.6 20.6
C2-C4 30.9 30.8 30.9 28.1
C5-Cl12 447 448 447 433
C13-C50 1.9 1.9 1.9 3.0
CO conversion, % 8.1 7.9 7.8 36.1
rate, g CH2/g cat/hr 0.31 0.30 0.30 0.35
CO2 formation, % 0.2 0.2 0.2 0.9
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CoW.05 - Run #1

10/31/94

CO2 (g/g cat/br) = 0.008

SUMMARY REACTION DATA
Reaction Conditions:
P =1.0atm
T =220 °C CO2 (% of CO) = 0.2
H2/CO =2 O/P = 0.66
weight of catalyst = 0.300 g
WHSV =2.86 1/hr
time on stream = 24.0 hrs
CO conversion (%) 2.8
rate (g CH2/g cat/hr) 0.04
alpha 0.55
Cl (wt%) 33.1
C2-C4 (wt%) 38.2
C5-C12 (wt%) 28.2
C13 + (wt%) 0.6
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Performance of CoW.05
Dates: 08/30/94 - 01/00/00  Run #1

flow rate = 30.0 cc/min, loading= 0.3 g, WHSV = 2.9 1/hr, H2/CO ratio in feed = 2

10/31/94

time on stream, hr 0.5 3.0 6.0 24.0 27.0
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0
flow, cc/min 30.0 30.0 30.0 30.0 30.0

C1 - C15 product distribution, weight %

C1 3591 33.56 33.43 32,99 32.52
c2 7.66 7.16 7.19 7.32 7.30
C3 1742 1624 16.18 1746 17.55
C4 1449 1426 14.16 1329 13.32
Cs 9.31 10.80 11.13 11.56 11.62
C6 5.99 7.20 7.55 7.48 7.52
c7 3.81 4.29 4.21 4.10 4.27
c8 1.83 2.48 2.35 2.15 2.12
C9 1.43 1.69 1.46 1.27 1.30
C10 0.99 0.67 0.61 0.56 0.58
C1u1 0.49 0.48 0.43 0.47 0.48
C12 0.36 0.40 0.36 0.39 0.41
C13 0.30 0.30 0.29 0.36 0.38
Ci4 0.27 0.25 0.37 0.38
C15 0.21 0.20 0.25 0.26
alpha  chain growth probability 0.54 0.55 0.54 0.55 0.55

C1-C50 estimated total product distribution, weight %

C1 35.8 33.6 33.5 33.1 32.6
Cc2-C4 39.4 37.7 37.6 38.2 38.3
C5-C12 24.3 28.2 28.4 28.2 28.6
C13-Cs0 0.5 0.6 0.5 0.6 0.6
CO conversion, % 3.2 3.2 3.1 2.8 2.8

rate, g CH2/g cat/hr 0.04 0.04 0.04 0.04 0.04
CO2 formation, % . 0.5 0.3 0.2 0.2 0.2
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Cow05 - Run #2

10/31/94

Reaction Conditions:

P=1.0atm

T =220 °C

H2/CO =2

weight of catalyst = 0.300 g
WHSV = 2.86 1/hr

time on stream = 27.7 hrs

(Uncaicined) -
=Co wt% Promotor wt% Support
20 Cu 5% Cr4 AR20O3
I S E——
SUMMARY REACTION DATA

CO2 (g/g cat/hr) = 0.009
CO2 (% of CO) = 0.2
O/P = 0.85

CO conversion (%) 4.7
rate (g CH2/g cat/hr) 0.06
alpha 0.50
Cl (wt%) 34.8
C2-C4 (wt%) 35.1
C5-C12 (wt%) 29.8
C13 + (wt%) 0.2
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Performance of Cow(05
Dates: 09/06/94 - 09/07/94 Run #2

flow rate = 30.0 cc/min, loading= 0.30 g, WHSV = 2.9 1/hr, H2/CO ratio in feed = 2

10/31/94

time on stream, br 0.5 3.0 4.5 22.0 27.7
reaction temperature, °C 220 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0 1.0
flow, cc/min 30.0 30.0 30.0 30.0 30.0
C1 - C15 product distribution, weight %

C1 32.87 33.36 32.57 36.02 34.78
Cc2 6.04 6.10 5.86 6.34 6.20
C3 15.11 1539 14.64 15.60 15.27
C4 1495 1427 1348 13.54 13.59
C5 12.26 12.07 11.53 11.34 11.38
C6 8.32 7.95 1234  8.31 7.69
Cc7 4.73 4.90 4.19 4.37 4.91
C8 2.50 2.49 2.35 2.21 2.77
C9 1.04 1.46 1.36 1.23 1.61
C10 0.74 0.63 0.62 0.38 0.82
C11 0.42 0.51 0.31 0.32 0.33
Ci12 0.35 0.28 0.26 0.20 0.21
C13 027 021 020 0.13 0.13
Cl4 0.22 0.19 0.17 0.14
C15 0.19 0.19 0.15 0.16
alpha  chain growth probability 0.54 0.53 0.52 0.50 0.50
C1-C50 estimated total product distribution, weight %

C1 32.9 33.4 32.6 36.0 34.8
C2-C4 36.1 35.8 34.0 35.4 35.1
C5-Ci12 30.5 30.3 33.1 28.4 29.8
C13-C50 0.5 0.4 0.3 0.2 0.2
CO conversion, % 6.0 5.6 5.5 4.8 47
rate, g CH2/g cat/hr 0.07 0.07 0.07 0.06 0.06
CO2 formation, % . 0.7 0.4 0.3 0.3 0.2
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CoW.06 - Run #1

10/31/94

Co wt% NM wt% Prometor wt% Support
20 Cu 500 Cr 4.00 Si02
| | L —

SUMMARY REACTION DATA

Reaction Conditions:

CO2 (g/g cat/hr) = 0.007

P = 1.0 atm
T =220 °C CO2 (% of CO) = 0.2
H2/CO =2 O/P =2.21
weight of catalyst = 0.300 g
WHSV = 2.86 l/hr
time on stream = 24.0 hrs
CO conversion (%) 3.3
rate (g CH2/g cat/hr) 0.04
alpha 0.59
Cl (wt%) 26.0
C2-C4 (wt%) 33.2
C5-C12 (wt%) 39.7
Ci3 + (wt%) 1.1
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10/31/94

Performance of CoW.06
Dates: 09/01/94 - 09/02/94  Run #1

flow rate = 30.0 cc/min, Joading= 0.3 g, WHSV = 2.9 1/hr, H2/CO ratio in feed = 2

time on stream, hr 0.5 3.0 4.5 24.0
reaction temperature, °C 220 220 220 220
pressure, atm 1.0 1.0 1.0 1.0
flow, cc/min 30.0 30.0 30.0 30.0

C1-Cl15 product distribution, weight %

C1 23.10 2499 2594 26.08
C2 5.62 6.21 6.18 6.29

C3 13.54 14.89 14.36 13.96
C4 13.99 14.75 13.94 13.05
C5 13.19 13.64 13.88 12.46
Cé 10.63 1033 10.32 12.30
Cc7 5.97 5.53 5.52 5.46

C8 4.21 3.19 3.31 3.57

C9 3.07 2.58 2.66 2.79

C10 2.24 1.60 1.62 1.67

Cil 1.58 0.98 0.97 1.04

Cl12 0.86 0.61 0.62 0.64

C13 0.63 0.49 0.49 0.48

Cl4 0.54 0.21 0.20 0.20

C15 0.46

alpha  chain growth probability 0.62 0.59 0.59 0.59

C1-C50 estimated total product distribution, weight %

C1 23.2 24.9 25.8 26.0
C2-C4 - 33.4 35.7 34.4 33.2
C5-Cl12 41.7 38.3 38.7 39.7
Ci13-Cs0 1.7 1.1 1.1 1.1
CO conversion, % 5.1 4.3 4.0 3.3
rate, g CH2/g cat/hr .0.06 0.05 0.05 0.04
CO2 formation, % . 0.4 02 02 0.2
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CoW06 - Run #2

10/31/94

Co wt% NM wt% Promotor wt% Support
20 Ca 500| Cr 4.00 SiO2
SUMMARY REACTION DATA
Reaction Conditions:
P =1.0atm CO2 (g/g cat/hr) = 0.012
T =220 °C C0O2 (% of CO) = 0.3
H2/CO =2 O/P = 0.99
weight of catalyst = 0.300 g
WHSV = 2.86 1/hr
time on stream = 24.0 hrs
CO conversion (%) 2.6
rate (g CH2/g cat/hr) 0.03
alpha 0.46
Cl (wt%) 39.3
C2-C4 (wt%) 39.3
C5-C12 (wt%) 21.4
C13 + (wt%) 0.1
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Performance of CoW06

Dates: 09/09/94 - 09/12/94  Run #2

flow rate = 30.0 cc/min, loading= 0.3 g, WHSV = 2.9 1/hr, H2/CO ratio in feed = 2

10/31/94

time on stream, hr 0.5 3.0 24.0 27.5 30.0 44.5
reaction temperamre, °C 220 220 220 240 260 280
pressure, atm 1.0 1.0 1.0 1.0 1.0 1.0
flow, cc/min 30.0 30.0 30.0 30.0 30.0 30.0
C1-C15 product distribution, weight %

C1 36.49 37.08 39.14 49.15 6236 68.75
C2 8.54 8.70 9.10 10.04 10.87 11.05
C3 16.83 16.92 16.95 15.74 12.02 10.59
C4 13.35 13.76 13.10 10.92 7.48 5.27
Cs 10.34 10.18 9.80 7.01 3.95 2.48
Cé6 6.32 6.66 5.86 4.06 1.93 1.12
c7 3.62 2.92 2.96 1.75 0.78 0.41
C8 1.86 1.56 1.52 0.74 0.38 0.25
C9 1.08 0.93 0.61 0.28 0.14 0.06
C10 0.46 0.36 0.33 0.12 0.04 0.02
C11 0.32 0.30 0.25 0.09 0.03

Ci2 0.24 0.29 0.13 0.07 0.02

C13 023 017 017 0.04

Cl4 0.16 0.16 0.08

C15 0.15

alpha chain growth probability 0.48 0.47 0.46 0.39 0.35 0.32
C1-C50 estimated total product distribution, weight %

C1 36.7 37.3 39.3 49.2 62.4 68.7
Cc2-C4 39.0 39.6 39.3 36.7 30.4 26.9
C5-C12 24.2 23.0 21.4 14.0 7.2 4.3
C13 -C50 0.1 0.1 0.1 0.0 0.0 0.0
CO conversion, % 3.3 3.1 2.6 6.9 16.6 16.6
rate, g CH2/g cat/br 0.04 0.04 0.03 0.09 0.21 0.21
CO2 formation, % . 0.4 0.3 _ 0.3 0.4 1.1 1.7
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CoW06 - Run #2

Co wt% NM wt% Promotor wt% Support
20 Cu 500 Cr 4.00 Si02
SUMMARY REACTION DATA*

Reaction Conditions:

P =1.0am CO2 (g/g cat/hr) = 0.073
T =280 °C CO2 (% of CO) = 1.7
H2/CO =2 O/P = 0.37

weight of catalyst = 0.300 g
WHSV = 2.86 1/br
time on stream = 44.5 hrs

CO conversion (%) 16.6
rate (g CH2/g cat/hr) 0.21
alpha 0.32
Cl (wt%) 68.7
C2-C4 (wt%) 26.9
C5-C12 (wt%) 4.3
C13 + (wt%) 0.0

* Reaction at 280 deg C.
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