APPENDIX F
SUMMARY 0 DATA FROM RUN CT-256-12




Tatle ©-1
Firat Stage F.scher-T-opsch Siurry Reactor

Opersting Conditions and Wateria! Balences
{Based ©on Inter-Reactor Sample)
(Run (7-256-12)

(Nitrogen-Free Basis)

HM.B. No. 12- 2 12- 4 12- 6 12- 7 12- 8 12- 9
Cays On-stream 2.2 £.2 8.2 9.2 12.L 11.2
First-5tage Conditinng:
Cnarge H2/C0 (Molur) #.855 2,737 2.7909 ©.713 ©0.714 .76
Temperature, ol 25b 263 256 249 256 25e
Pressure, MFPa 1.473 1.473a 1.473 1.473 1.473 1.473
Feead Sup. Vel., cm/s 4.217 4.199%9 £.130 4 231 4. 296 4,269
Space Vel., NL/gFe-hr 2.424 2.38@ Z2.44] Z2.4402 2.438 2.416
N2 in Feed, Mol % 1.4 1.9 17.3 2.9 1.4 1.5
Conversions, Mol X :
H2 78.32 67 .14 76.73 77.14 78.82 18.87
co 93.38 97 .48 92 .64 92.87 93.23 93.60
H2+L0 a7.2@ 94 .81 86.98 86 .32 86.27 B7.42
Yields, Wt % of Products :
Hydrocarborx (1) 21 .54 26 .22 z23.18 21.21 22.13 22.86
coz GE.B8F 68.52 66.07 ¢69.91 68.48 68 37
H20 (1) 1.97 1.7¢ 2.29 1.684 1.81 1.73
M2 1.08 1.84 1.18 1.1E 1.18 1.05
co 8. .E8 2.8%8 7.38 €.97 8.60 .20
Totai Y. 00 100 100 109 o8
Bal Recovery, Wt X of Charge: $5.93 89.97 96.23 97.12 98.82 $B.86
{C02) {H2) / (CO) (H20) - 32.71 154.23 26.22 39.18 38.69 38.31
gHC/Nm3 (H2+C0) conv.: 182 202 198 182 193 195
(H/C) Atemic Ratio in HC : 2.12 2.158 2.11 2.13 2.13 2.13
Selectivities, Wt %X of HC :
Methane 2.62 3.32 1.84 2.82 2.7¢ 2.7
Ethane 1.82 1.21 1.12 1.42 1.2 1.48
Ethsnwe e.78 1.38 2.65 8.91 8.92 .92
Propene 3.51 3.04 2.2 2.92 2.92 2.99
Propane 0.8& 1.22 B.62 Q.72 2.71 9.89
Butenes 2.2€E 2.43 1.83 2.42 2.44 2.68
i-Butane 2.31 2.52 e.eb 2.08 9.08 2.08
n-Butene 2.04 1.0 9.68 .78 e.77 e.78
CE - C11 (2) 6.48 §.69 4.38 8.24 4. 40 8.482
Light Hydrocarbons (3) 12.17 9.3 5.00 108.94 11.41 11.44
Heavy Hydrocarbons (4} 16.68 18 .60 28 .52 17.€61 18.77 18.83
Slur;y Rx.-~-Wax EE.02 B:.99 53.090 GIl.00 E3.20 G51.80
Totsl 100 109 ‘o 100 100 100

(1) Including Oaygenates

(2) In Gas Phase Only

(3) Collacted in Chilied snd Ambient Condensara
{(4) Collacted in Hot Condenser




Table F-1 (Cont'd)
First Stage Fischer-Tropsch Siurry Remctor
Opermting Conditions mnd Mater ial Balwnces
(Ewsed on Inter-Keactor Sample
(Run CT-2B6-~12)

(Nitrogen-Free Basis)

M.B. N, 12- 128 12- 11 1%2- 12
Days On-straam 12.2 13.2 14,2
First-Stages Conditions:
Charge H2/C0 (Molar) e.706 Q.87 2.654
Temperatura, of 26 ?5E 268
Fressurs, MPa 1.473 1.473 1.473
Fead Sup. Vel.,, cm/s 4.288 q.%248 4.27%
Space Vel., NL/gFe-h- 2.413 2.414 2. 427
N2 in Fead, Mol % 1.6 1.2 3.5
Convarsions, tal %
H2 76.71 77.63 79.02
co 92.717 91 .80 #1.13
H2+C0 as.12 8t.77 86.17
Yiealds, Wt X of Products :
Hydrocurbons (1) 21.16 22 .68 21.98
co2 48.84 66.21 88.62
H20 (1) 1.87 1.88 1.66
M2 1.18 1.12 1.04
co 7.17 8.22 8.60
Tote! 182 108 100
Ba! Recovery, Wt X of Charge: 96.686 97.91 95.87
(CO2) (H2) /(CO) (H20) : 41.18 27.37 28.98
gHC /Nm3 (H2+C0) conv.: 160 196 180
(H/C) Atomic Ratic in HL 2.14 2.13 2.16
Selectivities, Wu X of HC
Methane 2.63 2.42 3.89
. “hane 1.6% 1.28 1.97
Ethare 1.00 e.86 1.21
Propene 3.18 2.08 3.98
Propasne p.78 2.7 2.99
Butenes ?.87 2.26 3.34
i=Butane 2.11 2.12 .12
n-Butane 2.88 e.77 1.87
B - €11 (2) 7.3 6.87 8.93
Light Hydrocarbons () 11.34 12.9¢2 9.00
Heavy Hydrocerbons (4) 18.89 16.86 14,24
Sturry Ru.=Wen 6600 E3.00 E0.02
Tote! 183 180 1de

vi) Including Dxygenates

{2) In Gas Phese Only

(3) Collwcted in Chilled and Ambient Condensers
(4) Collectad in Hot Condenser
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Table F-I
Composition of Hydrocsrbon Froducts from
Firgt-Stage Slurry F-7 Reactor
(Based on Inter-Resctor Samplie)
(Rur CT-266-120

M.B. No. 12-2 12-4 12-6 12-7 12-8

Days On-straam 2.2 6.2 8.2 §.2 18.2

METHANE 2.50 3 .ac 1.84 2.82 2.70
ETHENE 1.83 1 112 1.42 1.42
ETHANE e.78 1.36 @ .65 2.9 9.92
FROPENE 3.5 3 04 2.20 2.92 2.97
PROPANE o .80 1.22 2.62 e.78 e 71
I1-BUTANE @.31 .66 ?.05 2.08 e.e8
1-BUTENE « 2-METHYLPROPENE 2.15 2.17 1.74 2.15 2.32
N-BUTANE 2.64 1.1@ Q.58 2.78 e.77
TRANS - 2-BUTENE 2.05 2.13 2.23 2.14 2.05
CIS-2-BUTENE .86 9.13 @.05 2.13 e.o7
3-METHYL-1-BUTENE 8.11 9 o5 .07 2.09 e.1¢
1-PENTANE 8.23 2. .44 2.0a 9.86 8.05
1-PENTENE 1.83 1.66 1.38 1.681 1.87
2-METHYL -1-BUTENE ©.00 8.87 2.04 e.85 .95
N-PENTANE 8.47 .75 0.42 9.82 0.80
TRANS - 2-PENTENE e.p4 8.12 o.03 e.20 0.85
2-NETHYL-2-BUTENE 2.83 0.0% .83 e.16 8.04
2,2-DIMETHYLBUTANE e.00 8.00 &.80 e.82 s.88
HEXENES + ISD-HEXANES 8.1¢ 8.16 8.1 #.14 8.18
IS0-C6-P+0 &.08 p.8) e.00 s.00 8.00
2, 3-DIMETHYLBUTANE 8.8} e.0 6., 0.62 * 0
2-ME THYLPENTANE & .0a 0.8 0.04 o.08 0.08
3-METHYI_.PENTANE e.92 .84 8.01 0.82 0.082
1-HEXENE 1.16 1.00 28.93 0.97 1.34
N-HEXANE 8.34 8.51 8.3 0.48 0.48
HEPTENE. + ISO-HEFTANES ®.15 8.36 8.10 0.49 2.18
1-HEPTENE 8.54 ©.46 0.44 0.37 ¢.88
N=-HEPTANE 2.17 8.31 0.16 8.32 2.25
CB-OLEFINS « I50-P 0.04 8.17 8.02 0.28 e.87
1-0CTENE 8.1€ 8. .14 0.14 2.8t 2.22
ISO~C8-P « 0 + NE - NE e.o0 8.8 o.68 8.82 &.00
N-0CTANE 2.06 ¢.18 0.05 e.80 e.o9
C9-DLEFINS - ISO-P e.83 ¢.11 2.08 2.15 ¢ 29
ACETOME 0.28 0.22 0.2i 0.28 8.2%
I-PROPANOL e.o0 o.00 e.11 8.17 o.18
UNKNOWN LITE HYDRO-ZARB LIQ (1) 12.17 .34 .00 18.04 11.4}
UNKNOWN HVY HYDRO-CARB LID (2) 16 .50 18.80 28.62 17.61 16.77
SLURRY REACTOR-WAX EE.08 63 .80 63.08 £3.80 63 .00

(1) Collected in Ambient and Chitled Condensers
(2) Collected in Hot Condenser
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Table F-2 (Cont'a)

Compos:tion of Wydrocarbon Prcducts from

) ~ lyrry F-T Reasctor
(Based or Inter-Reactor Sample)

{Rur (T7-256-12)

M.B. No. 12-1@ 12-11
Days Orn-stream 12.2 13.2
WE THANE < 93 2.42
ETHENE 1.51 1.29
ETHANE 1.8 2.85
PROPENE 3.18 ?.68
PROPANE 8.78 87
1-BUTANE 2.11 2.12
1-BUTENE « 2-METHYLPROPENE 2. 2.e8
N-BUTANE 2.3 e.77
TRANS - 2-BUTENE e.1a 2..8
CI5-2-BUTENE 8.1 p.es8
3A-METHYL-1-BJUTENE 0.19 c.09
I-PENTANE 2.05 c.es
1-PENTENE 1.97 1.88
2-METHYL-1-BUTENE o.08 9.85
N-PENTANE o.e9 o.80
TRANS - 2-PENTENE ¢.12 0.09
CIS-2-PENTENE e oo .08
2-METHYL - 2-BUTENE 0.39 8.08
CYCLOPENTANE o.o¢ p.oD
HEXENES + ISD-HEXANES e.18 2.18
150-C8-P+0 e.n 0.0
2,3-DIMETHYLBUTANE ¢.22 0.02
2-METHYLPENTANE .87 ¢.o8
A-METHYLPENTANE 8.82 ".02
1-HEXENE 1.3 1.14
N-HEXANE &.623 2.48
METHYLCYCLOPENTANE ¢.o0 c.o0
HEPTENES + ISD-HEPTANES 2.3% 2.23
1-HEPTENE 8.L% 0 .B3
N-HEP TANE e a? 2.256
Ce-0LEFINS - 150-P g 15 e.10
1-0CTENE e.17 2.14
N=-0CTANE 8.29% .87
C9-OLEFINS + 1S0-P 0.1# 2.88
TOLUENE .00 e.o0
ACETONE 2.29 8.26
1-PROPANOL 2.21 9.18
UNIKNDWN LITE HYDRO-CARB LT3 (1) 11.34 12.88
UNKNOWN HVY HYDRO-CARB LIQ (2) 18.29 18.86
SLURRY REACTOR-wWAX 6e.00 63 .60

(1) Collmctad in Ambient and Chilled Condensers
(2) Coliected in Mot Condenser
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{Nitrogan-Free Basis)
¥.B. No.

Days On-stream
First-Stape londitions:
Charge HZ/C0 (Molar)

Temperatu~a, ol

Pressure, WP

Feed Sup. Vel., cm/s

Space Vel., NL/gFe-hr

N? in Fesd, Mol X
Second-Stage (onditions:

Temp., Inlet, of

Outiet, of

Fressure, WPa

GHSY, 1/hr

Days On-siream
Conversions, Mol %X :

H2

co

HZ-C0
Yields, Wt % of Products

Hydrocarbons

co2

W20

H2

co

Total
Bal Recovery, Wt %X of Charge:
(C02) (H2) /(D) (H20)
gHC/Nm3  (H2+C0) conv.:
(H/C) Atomic Patic in HC :
Selectivities, Wt % of HC

Mathane

Ethens

Ethane

Propene

Propane

Butenes

i~Butana

n-Butane

B - €11

€12+ (Excl. Rx.-Wau)

Slurry Px,.-Wax

Total

1-C4/(C3z + Cax) Molar
(€C3/C3=) Walar Ratio
Alkylate, Wt % of HC
Cat-Poiy Wt X of MWC
Ch ~ C11 PONA, Wt X

Paraffins

Olefins

Naphthenas

Aromatice

ufy L1-

12-

fa

LA S

1

78
83
B?

22.

57

&
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23
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2
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Tatle F-3
Secord-Stage Fixed-Bed 25V-5 Reactoer
Dperating Conditions and Material Belances

2
2.2

295

256

L4713
274
424

1.2

312
3e7?

473

838
2.2

8-l
.83
.80

13
.82
.1

29
108
.29
.45
187
.13

.68
.28
.92
.85
.38
.1e
.79
.31
.44

1s0

&7
.32
.97
[

-12)

98.01
46 .49
198
.14

n

.98
.30
.87
.18
.48
.86
.98
.51
.88
.3
.08
188

[
MBNENELEDEHN -

3.04
.39
3.8
0.00

e.737
283
1.473
4.17E
2.380
1.3

324
e

1858
.o

8¢ .27
97.91
84 .48

2689
Bb.22

108
90 .84
8l1.81

217

2.18

3.54
0.33
1.82
e.79
.91
8.78
8.62
4.0%
23.12
8.28
63.08
100

3.53
7.13
3.42
o.00

B.'28
-1
1.473
4.275
2. .44
2.8

322
3aTa
1.473
1885
B.2

76.53
97.88
ac. 98

22.74
88.95
1.88
1.19
7.28
180
98.82
33.81
164
2.14

2.44
8.35
0.99
8.95
4.84
1.8
.03
3.86
26.87

12— 7
8.2

9.713

249
4T3
.237
440

SR S

328
gz

12- 8
18.2

2.714

286
L4713
.289
.438

VP W

328
asz2
1.473
1982
9.2

17.18
93.49
88.78

24,549
88.%1
1.28
1.11
¢.18

180.28
64.94
217
214

2.68
.37
1.3
2.99
4.73
1.88
6.97
3.8
26.3%9
0.24
3.0
180

2.4}
4.54
4.63
8.00



Table F-3 (=nt'd)

Second-Siage Fi-ed-Sec 1$M-5 Reacter

(Nitrogen-Free Basis)
¥.B. No.

Days On-stresm
First-Stage Conditions:
Charge H2/C0 (Wolar)

Tempersture, of

Pressure, MPa

Feed Sup. Vel., cm/s

Space Vel ., NL/gFe-hr

NZ in Feed, WMol %
Second-5tage Conaitions:

Temp., lniet, of

Outist, of

Pressure, MPa

GHSY, 1/hr

Days On-stream
Conversions, Mo! %X :

H2

ca

H2+C0

Yields, Wt %X of Preducts :

Hydrocarbons
co2

H20

H2

<o

Total

Bal Recovary, Wt X of Charge:

{C02) {H2) / (CO) {(H20)
gHC/Nm3  (H2+CD) conv.:
(H/C) Atomic Ratio in HWC

Selectivitien, Wt % of HC

Methana
Ethens

Ethane
Propene
Propens
Butanes
i-Butane
n-Butane

CE - C1}

Cl2+ (Excl. Rx.-Wax)
Slurry Ra.-Wax
Total

i-C4/(C3= « Cd=) Moler :
(C3/C3=) Moiar Ratio
Alky|ste, Wt X of MC
Cot-Poly Wt R of HC
CE -~ Ci1 PONA, Wt X :

Parsifine

Diefina

V'apr.thanas

Aromatics

@ 706 0.70¢

266 2b6
1.473 1.473
4.243 4.236
2.415 2. 413

2.9 0.9

e 224

384 ar?
1.473 1.473

1872 1872

11.2 12.2

17.92 16.89
93.83 92.97
87.88 88.31

21.%87 26.23
86.32 6&.68

2.71 8.3
1.18 1.13
6.31 6.77

100 100

97.42 98.00
24.9% 200.31

186 230
2.18 2.12
2.99 2.48
8.43 ®.35
1.24 B.9%
i.1n £.94
E.90 4.61
1.11 1.96
7.00 .71
4.26 3.64

22.89 30.3¢
0.20 p.1#9
E3.0ee co.o0

100 18@
2.082 2.39
6.08 4.87
4.89 4.30
s.00 o.08

Condit ons and Materia! Balances

s
[.X]
o
o

319
nl
1.473
1873
13.2

78.82
1.7
86 .37

22.32
68.17
2.32
1.06
.13

100
96 .87
21.37
191
.12

-3
.34
.96

~

.27
.08
.o
.43
N
.8r

]
WEDWM i~ AES RN

180

2.28
4.24
4. 49
D.oe

12- 12
14.2

©.654
25656
4T3
263
.427
8.5

LI

N4
3653
1.473
1873
14.2

18.28
.84
8k .74

24.97
84.70
2.4
1.08
0.04
100
97.60
10%.48
219
2.19

s ,?Pf?rrPPPPP
2233 FIIsEPNLgLLY

b

12- 13
1€.2

2.683
256
. 488
.245
.AT8
8.8

L

o6
349

1968
16.2
75.00

90.27
84.02

24.39
84.09



“able F-4
Composition of Hydrocarbon Froducts from
Two-Stage Siurry F-T/2SM_F Synges Lonversion
iR,n "T-268.12)

V.B. No. 12 2 12-3 12-4 12-6

Days On-stream v.e 4.2 6.2 8.2

WME THANE 2.55 1.95 3 54 7 .44
ETHENE 2.28 #.32 e.33 9.35
ETHANE e.9¢ e 97 1 82 8.99
PROPENE @.85 e 1y 8.73 .96
PROPANE 4.3p 4. 46 5 gl 4.64
I-BUTANE 5.79 £.98 6.82 €.03
1-BUTENE +2-MEVHYLPROPENE 3.42 .52 2.45 8.681
N-BU1 ANE 3.3 3.5 4.83 3.88
TRANS - 2-BUTENE .17 8.20 .18 Q.24
C15-2-BUTENE 2.11 2.13 9.12 2.16
3-METHYL - 1-BUTENE n.oe ¢.01 8.8 2.0}
I-PENTANE 3.29 3.31 3.38 3.38
1-PENTENE 1.43 2.8 8.01 9.02
2-METHYL - 1 -SUTENE 8.4 2. .e7 2.05 .98
N-PENTANE e.02 1.43 1.38 1.82
TRANS (-PENTENE .14 8.8 2.04 &.06
Clt 2-PENTEMNE o.00 .0 8.02 9.9
3. ETHY, -2-BUTENE p.o0 9.82 9.12 2.20
2,2-DIMETHYLBUTANE o.00 o.00 8.01 0.
CYCLOPENTANE ¢.0 0.5 8.08 e.07
HEXENES + ISD-HEXANES f.08 8.18 2.8 .00
2,3-DIMETHYLBUTANE 8.3 .06 2.8 8.07
Z~METHYLPENTANE 8.78 6.73 e.8) 0.74
3-METHYLPENTANG 8.3} 8.3) 2.3 .32
N-HEXANE 8.29 a.3 &.24 8.34
METHYLCYCLOPENTANE 8.19 e8.19 8.18 .28
MEPTENES + 150-HEPTAMES 5.8 .02 8.8 8.8
2-METHYLHEXANE 0.18 8.10 2.08 9.18
2,3-DIMETHYLPENTANE 0.02 h.02 e.01 8.82
3-E THYLHEXANE 8.69 0.08 0.07 o.08
1-C15-3-DIMETHYL-NG 2.1 8.03 e.02 0.04
1-TRANS -3-DIMETHYL -NE 2.8 9.03 ®.82 e.e3
1-TRANS -2-DIMETHYL -N6 2.03 f.83 8. 82 .83
N~HEPTANE .03 @.04 9.083 B.D4
METHYLCYCLOMEXANE 8.093 .04 p.83 0.24
CO-0LEFINS +» IS0-P 8.0} o.82 0.8 ¢ .92
IS0-C8-P + O « NBb + NS 8.03 8.02 0.00 e.02
Ce-OLEFINS « 1S0-P e.00 0.08 o.0 o.83
BENZENE #.13 8.12 £.12 2.13
TOLUENE 8.21 0.20 .19 8.1
ETHYLBENZENE 8.06 ¢.87 8.087 #.18
UNKNOWN LITE HYDRO-CARE LIQ (1) 19.88 108,34 16.98 18.74
UNKNOWN HYY HYDRD-CARS LIQ (2) .09 0.3) 0.20 9.28
SLURRY REACTOR-WAX 66.08 E6.00 GH3.O0 G3.OP

(1) Coliscted in Ambient snd Chilled Condensers
(2) Collectad in Hot Condenser
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Tabkle F-4 (1{ont'd)

Composition of hyd-acarbon Products from

Tuc-Stage Siurry F—'IE'ZSH- & S!ngu (onversion
reur - -12)

M.B. No. 1:-& 12-12
Days On-stream 11.2 12.2
WE THANE 99 Z.48
ETHENE 43 @ 35
E THANE 24 & 99
PROFENE 11 Q.94
PROPANE 99 4.51
i -BUTANE 2o 5.71
1 -BUTENE « 2-METHYLPROPENE 87 9.83
N-BUTANE 25 7 54
TRANS -2-BUTENE & 9.28
(15-2-BUTENE 18 .17
3-METHYL-1-BUTENE 21 .o
1-PENTANE G4 3.l8
1-PENTENE 82 0.92
2-METHYL - 1-BUTENE 28 .99
N-PENTANE 82 1.48
TRANS - 2-PENTENE .08

C15-2-PENTENE
2-METHYL-2-BUTENE
2,2-DIMETHYLBUTANE
CYCLOPENTANE

HEXENES + JSO-MEXANES
2,3-DIMETHYLBUTANE
2-WETHYLPENTANE
3-METHYLPENTANE

N- HE XANE

METHYLCYCL OPENTANE
HEPTENES + 1SD-HEPTANES
2-VETHYLHEXANE

7, 3-DIMETHYLPENTANE
3-ME THYLHEXANE
1-C15-3-DIME THYL-NB
1-TRANS-3-DIMETHYL -NB
1-TRANS -2-DIMETHYL -NE
N-HEPTANE
METHYLCYCLOWEXANE
CB-DLEFINS « ISO-P
ISO-CB-P +« O + NE + N3

2502552332222 5083388223888

..D.........I....v—'&ﬂfd&@lﬁbﬂT-}“f-_-'ﬂn
(T X LI LEL Y L L ] ]
gusfuuuuuouunuuugsgau

R4S

C9-0LEFINS + 150-P 83 o
BEMNZENE 16 0
TOLUENE .23 e
ETHYLBENZENE .11 [
UNKNOWN LITE HYDRO-CARB LIQ (1) 14.42 22
UNKNOWN HYY HYDRO-CARB LIQ (2) 29 0
SLURRY REACTOR-WAX 63.00 68

(1) Collectad in Anbient and Chilled Condansars
(2} Collected in Hot Condenser
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Tabie G-3

Swmrond-Stage Fired-Bec Z5v-5 Reactor

Operating Conditions and VMater iai Balarces

(Run T T5€6-13)
(Nitroqen-Free Bas s)
M.B. No 13- 1 13- 3 13- 4
Days Or-stream 2.8 4.8 £.8
First-3tage (ond tions:
Ctierge H2/C0 (Wo ar) 2.700 a. 697 D .69%
Temperature, ol 258 287 257
Fressure, WMFa 1.473 1.473 1.473
Feed Sup. Val., em/s 4 _E8) 4. 14} 4 38E
Space Ve'!., NL/afFe-hr 2. 685 2.481 ?2.486
N2 in Feed, Mol % 1.4 2.1 2.5
Second-Stage (onditions:
Temp., Iniat, of 31& 39 34
Outier, of KE N 78 0@
Pressure, WPa 1.480 1.4880 1.480
GHSY, 1/hr 233% 2183 2197
Days On-stream 33.8 35.8 3.8
Conversions, mcl %
H2 88 .87 78.28 71.24
co 83.96 86. 7% 54 .89
H2«C0 17.7E 79 .41 18.15
Yields, Wt % of Froducts
Hydrocar wons 19.66  21.30 21.16
co2 49 .68 61.6& 48 .B2
H20 2.Nn 2.32 2.17
H2 1.60 1.4} 1.37
co 16.28 13.3% 14 .48
Totael 182 100 188
Bat Recovery, Wt X of Charge: 39.77 188.90 180.48
(C02) (H2) /(CO) (H20} 12 .64 16.92 16.18
gHC /Nm3 (H2+C0) conv.: 182 209 208
(H/C) Atomic Retie in HC ; 2.10 2.18 2.89
Selactivities, Wt % of MC
" Msthana 2 .84 1.67 1.81
Ethene 8.57 2.82 0.564
Ethane 8.63 8.68 0.53
Propens 1.83 1.7 1.62
Propane 2.18 2.47 2.63
Butenes 2.68 2.86 1.89
i-Butane 3.8¢9 3.82 2. 72
n-Butane 1.54 1.92 1.92
{6 - (11 24 .45 0.8 21.91
Cl2+ (Excl. Ru.-Wan) o.09 8.8l £.43
Slurry Rx.-Wax .0 B84.53 8).1)]
Tota! 100 100 180
i-CA/(C3z » CA=) Molsr : 0.70 o.81 2.89
(C3/C3=) Molar Ratio 1.14 1.38 1.49
Albkylste, Wt % of HC 7 .04 8.70 8.89
Cat-Poly, Wt % of WC 1.17 2.82 ¢.34

C6 - C11 PONA, Wr X
Paraffine
Olefins
Naphtheanes
Aromatics

2. 700
266
1.482
4 304
2.499
1.6

347
38t
1.4B2
2176
ar.e

70.12
85 .42
79.12

2].98
o010
2.06
1.43
13.83

180.37
13.3¢6
213

.8y
.88
.88
.94
.13
.24
.BB
.42
.23
.3

ny
SRR E SN

-4

100
8.91
1.64

6.4
.33

LI N B |

7

-9

2.699

2

4
.2
.4

3
3

.4

56
1
96
B4

4z
1
B2

162
3B.9

B89,
86.
19.

21

L]
1
a2

.82

61.

.46
13,

27

90 44
16.22

2

~

[

=B AE=R - DD

1

.72
.61
.62

T4

.99
.96
14
.22
.47
.23
.32

2.94
1.64
7.82
8.21

13- 7
g.8

8.788
257
480
. 268
2.458

1.6

e

as?
396
1.4080
2088
9.8

71.79
BV.79
81.18

22.99
82.84
2.3
1.34
11.36
R
102.17
18.180
221
2.1

.11
.18
.74
.99
.47
.28
.68
.bd
.38
.43
.78
108

N
B AN ENG—-OQEN

L]

€.73
1.8
.01
0.25

13- 8
9.8

2.594
256
480
88?2
.359
1.6

[ S ¥ S

367
403
1.480
1983
42 .8

73.86
83.33

23.41
83.69



Tab'e G-3 ((ont 'd)
Second-Stage Fived-Bed I5¥-% Reactor
0,.rating Condi Lions and Materia! Balances

(Nitrogen-Free Basis)
¥.B. No.

Deays On-stresam
First-5tage Conditions:
Charga H2/C0 (Moiar)

Tempersture, of

Pressure, WMPa

Fead Sup. Vel., cm/s

Space ve!., NL/gFe-hr

NZ in Faed, Mcl %
Second-Stage Conditions:

Tamp., Inlat, oC

Nutiet, ol
Pressure, WPs
GHSY, 1/hr

Days On-stream
Conversions, Mol %

H2

co

H2<L0
Yialds, W % of Products

Hvdrocarbons

02

H20

H2

ro

Total
Bal Recovery, Wt X of Ch
(€02) (H2) / (CO) (H20)
pHC/Nm3 (H2+CD) cohv.:
(H/€) Atomic Ratio in HC

Selectivities, Wt %X of WC

Methans
Ethena

Ethane
Fropene
Propans
Butenas
V-Butane
n=-Butans

C6 - C11

€12+« (Exel. Rx.-Wax)
Slurry Rx.-Wax
Total

1-Ca/(C3z « Ca=) Molar :
(C3/C3=) wolar Ratic H
Alkylata, Wt %X of HC
Cat-Poly, Wt % of H(C
CE - C11 PONA, Wt X

Paraffine

Diefins

Naphthanes

Aromaticse

13-

TRun (1-286-13)

g

10.8

1
4
Z.

1
2
4

12
89
B2

22
83

2.
1.

1@

arge: 108
17

NN aR

2.

.886

256

.438
134

k)- 1)
1.6

59
493

. 480

o232
1.8

.99
.42
T

.54
47
a7
o7
.BB
180
.17
.17
211
12

.23
.76
.83
.04
.97
.20
.8
B8

2€0.74

3
134

e
1
9
o

9
10
1@
4@

.27
.81
188

.99
.08
.27
.83

.83
.19
-18
.4

13- 102
11.8

2.707
287
1.473
4.083
2.338
1.8

283
405
1.489
2068
42.8

71.88
8. .10
90.21

22.09
A2 ED

1.5

1.38
12.57

ipe
196.18
23.78
222
11

n

B2
.78
.19
.12
.93
.85
.76
.47
22,01

o.00
68.87
180

NAaNWMNE AN

2.94
1.77
8.71
8.22

13- 11
12.8

e.T0€
257
1.4B@
4,122
2.4056
2.5

466
407
1.480
2063
43.9

74 .36
88 .8g
81.5¢9

21.87
63.563

1.9

1.21
12.20

100
103 84
18.58
204
.le

L

.92
.18
.18
.98
.87
-93
.58
.Bb
.28
.40
.09
180

~
WHBAMN LW 8-

®.96
1.08
8.24
8.17

13- 15
13.8

2.787
257
.480
.B24
.38%
1.6

]

e

areg
423
1.487
2008
47.8

73.79
BB .8E
82.59

22.21
84 .58
1.47
1.22
10.53

-

104 .48

#

Y
] on
. N
=e$
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BWWORNARN- N

N
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.
8

e .
S 3

10.

»

1858
16.206
18.22
42.94

13-

.
I

LV

1
4

73

86.
B2.

r4)
83

e

104
14

2

2
1
1
2
&
2
B
3
21
]
54

L
]

16
1.8

Te

257

_4B2
.09
.are

18

382
426

. 487

887
6.8

.87
17
15

.82
.43
.92
.23
.18
180
.23
.09
218
.13

.38
.09
.13
.72
.46
4T
.38
.33
.97
N
.12
180

.8E
.91

.88
3.7¢

13- 17
18 .B

e.7e1
287
.480
. 042
.399
1.5

LA

387
423

2004
49.8

73.88
8a.61
82.14

ee.22
Gd.E@
2.03
1.27
8.8
188
102.41
€1.23
213
2.18

2.48
1.16
1.19
2.87
6.62
2.58
.34
3.37
23. 21
&.00
52.31

180

e.81
1.87
9.86
e.92

0.86
2.06
10 .49
9.73



Tatbie G-3

(Cont 'd)

Second-Stage Fired-Bed 754-S Reactor

{(Nitrogmn-Free Basis)
¥.B. No.

Days On-stream
First-Stage {onditions:
Charge K2/(0 (Mciar)

JTemperature, ol

Pressure, MPa

Feed So.p. Vei., cm/s

Space Vet!., NL/gFe-hr

N2 in Feed, Mo! %X
Second-Stsge Conditiens:

Temp., Inlet. of

Outlet, of

Pressure, MPa

GHEV, 1/hr

Days On-stream
{onversions, Mol %

H2

co

M2+C0
Yields, Wt % cf Products :

Hydrocurbons

coz

H20

HZ

Co

Tetal

Bal Recovery, Wt % of (harge:

(CO2) (M2) 7 {CO) (H20)
gHC /Nm3  (H2+C0) conv.:
(H/C) Atomic Ratic im HC :
Selectivities, Wi X of HC

Mathane

Ethens

Ethana

Propens

Propshe

Butenas

i-Butans

n-Butanm

& - C11

C12+ (Exzl. Rx -Wax)

Slurry Rx.-Wax

Total

i=C4/(CI= «» C4a=) Molar :
(£3/C3z) Molar Reptio :
Alkylate, Wt % of HC
Cot-Poly , Wt % of HC
C6 - C11 PONA, Wt X

Paraffirg

Olefine

Naphthenes

Aromatics

{Ru~ 0.2

13- 19
20.9

£.711
257
1.487
3.98)
2.376
1.5

EL-2]
432
1.487
2003
51.8

72.71
87 .88
81.41

22.34
82.a8
2.21
1.3
11.58
lee
102.62
18.26
218
2.13

v. 39
1.88

13- 2@
21.8

2.71z
25E
1.497
3.968
2.372
1.4

3s7
433
1.4B7
2081
2.8

w2
84.71
70.084

21.62
&8.67
2.14
1.42
14,24
l1é0
.07
18.16
2158
2.12

.33
.41
.14
.38
.02
.08
.82
N
22.79

8.e2
63.27
108

Wk W0 )

8.59
1.42
8.73
2.3

Conditions and Materia!

~141

13- 21
22.8

2.899
257
1.487
4.P13
Z.3%8%
1.5

gy
4238
1.487
1L R
£3.8

71.23
is.10
ag. 03

21.77
41.84
2.19
1.3
13.64
189
180.8%9
16,04
212
2.12

z2.48
1.35
1.28
ian
5
3
4

Ba | ahceas

13- 22
23 B

e.7e7
267
.4B7
016
. 396
1.6

LI ]

402
440

2063
54.8

70.96
06 .82
79.87

22.11

13.32
100
161.28
16.16
218

n)
TRWIWABOW-E =N
~
[,

“n

13- 24
25.8

2.707
257
1.653
913
2.862
1.4

417
4561

2411
6E.B

68.93
82.41
75.82

~
glluanaa-u-m Bt el A
»
-

1.29
8.66
j.ae

13-
2

-

2
]

69.

94
17

n
as
1
1
14

n2
17

2.

?
1
1
4
&
3
4
3
22
[
49

[
1
8
3

25
6.8

.TRE

257

653
121
. 486

1.4

427
483

.863

186
7.8

28
.0
.96

.81
-85
.98
.46
.78

.AD
.12

14

.76
N
.70
.41
.38
.86
I
.48
.09
.08

180

.46
.28
.67
.04



Tabie (-3 1(ont d}

Secord-Stage Fired-Bed I58-5 Reactor
Operating Cordit ons ard vater ol Baltances

{(N.trogesn-Free Bas's;
M.B. No.

Cays On-stream
F.rxt-Stage (onditicns:
Charge H2/CD (Mo'ar)

Tempsrature, ol

Pressura, WFa

Feed Sup. Vve!. , cm/s

Space Vel., NL/gFe-hr

Nz in Fesd, Mol %
Second-Stage (onditions:

Yemp., Iniet, ol

Outlet, oC

Pressure, MPas

GHSV ., 1/hr

Days DOn-stream
Conversions, Wel %

H2

co

H2+CO
Yields, We X of Preducts

Hydrocarbons

coz

H20

H2

<

Total

Ba| Recovery, Wt X of Charge:

(€02) (H2) 7 (CO) (H20)
gHC /Nm3  (H2+CD) conv.:
(H/C) Atomic Ratio in HC -
Selactivities, W X of HC

Mathane

Ethene

Ethune

Propens

Propane

Butenes

i-Butans

n-Butans

s - C11

€12+ (Ezcl. Rx.-Wax)

Slurry Rx.-Wax

Totsl

1=C4/(C3= « C4=) Moler :
(€3/C3=) Wular Ratio
Alkylate, Wt % of HC
Cat-Poly,¥t % of HC
C6 - C11 PONA, Wt %

Parsffines

Diefins

Naphthenas

Aromatice

THG- L7 256-13)

13- 26 13- £7 1:- 28 13- 29
278 28 E 29 B e.e
D 726 2 714 8.712 S.712
267 2586 257 258
1 653 3.8E23 1.668 1 €53
3.633 3.613 3.692 3 598
2 423 7. 403 2.400 2 388
1.4 1.6 1.7 1.7
266 272 27 283
294 287 29% 313
1 887 1.683 1.8583 1.653
2223 2866 2135 2166
e.s 1.8 2.8 3.8
71.3%6 68.88 B87.86 G5 .B%
87.23 85.62¢ 94.87 81.7}
90.66 78.64 77.21 75 .90
21.289 22.85 21.89 .85
83.50 60,96 60.b4 £9.82
2.6 1.78 2.26 1.84
1.38 1.47 1.53 1.3
11.718 13.22 14.69 16 . &8
100 109 100 108
103.14 183 31 183.6% 1922.88
20.69 22.71¢ 18.82 17.38
287 220 216 21%
2.06 2.8 2.06 2.08
2.9 2.72 2.86 2.83
a.41 8.81 @8.69 0.45
1.14 1.06 1.16 1.14
0.98 1.08 i.20 1 38
1.81 1.32 i.68 1.88
2.87 3.29 3. a2 3.47
1.62 1.:3 1.8% 2.3
1.87 1.E6 1.70 2.M
38 .44 41 .68 a M 38.38
&.00 8.80 o.8 e
49.96 45 .45 48 .80  48.2]
180 s 100 180
.42 p.28 8.28 .42
1.67 1.18 1.11 1.2
3.68 ?.88 2.98 4.52
.09 3.ps 3.64 2.83

T3- 30
3].8

e.1és
2bte
1.668
.5679
Ige
1.7

~ W

aes
3a1
1.863
2178
4.8

€5.11
88.239
T4 @7

21.
67.

81
18

18.39
108
181.22
31.81
229
e

~

.18
.34
.19
1B
4K
.10
.34
.22
.69
.13
.23
100

o &3

]
- O N e

-

1.69
2.86
8.2
0.80

13- AN
32.8

8.78%

258
1.863
T.603

il
347
1 8B3
2287
5.8

B4 18
16.E7
72.69

21.82
56.7¢

19.71
l1e3.29
14.98
228
.13

2

.38
.24
.26
17
.18
.89
.45
.41

i
D OV L e e

=

bl

1.89
2.80
6.4
LN

13- 32
33.8

8.711
257
853
.592
.38%
1.7

LA ]

31e
345

2304
&.8

89 .82
76.89
89 .08

19.97
63.00
1.8
1.683
22.59
100
184 .87
13.74
230

.38
.18

W 0w

63
.14

.30
.14

-
ot WA

-

.92

.e0
.13
47

[ L 1 00



Table (-4
(ompes it on of Hydrcrarpor Producte 7-om
Juc-Stage Slu-ry F-1,I5¢ £ Syngas (uvnvers: or

THur (T-2¥8-13.

M.B. No. 13- ]
Days On-stream ‘.8
WE THANE 7.04
ETHENE B8 .67
£ THANE 2 B3
PROPENE 1.83
PROPANE 2.18
1-BUTAME 3.69
1-BUTENE - 2-METHYVLPRCPENE 1.62
N-BUTANE A -7 |
TRANS - 2-BUTENE P.63
CIS-2-BUTENE 9.43
3-METHYL-1-BUTENE .24
I-PENTANE 2.38
1-PENTENE .06
2-METHYL -1 -BUTENE [ )
N-PENTANE 1.083
TRANS- Z- "ENTENE D.2@
C1S-2-PENTENE 8.10
2-METHYL - 2-BUTENE T
2,2-DIMETHYLBUT ANE d.02
CYCLOPENTANRE s
HEXENES + 1S0-HEXANES 4.11
2,3-DIMETHYLBUTANE 9.84
2-METHYLPENTANE a.%e
A-METHYLPENTANE .27
N-HEXANE $.33
METHYLCYCLOPENTANE f.1¢
HEPTENES + ISO-HEPTANES .27
2-METHYLHEXANE 8.12
2, 3-DIMETHYLPENTANE 8.82
S-METHYLHEXANE 809
1-CIS-3-DIMETHYL~NE #.04
1-TRANS-3-DIMETHYL ~N5 2.83
1-TRANS-2-DIMETHYL-NE 8.2
N-HEPTANE 8.12
METHYLCYCLOHEXANE 0.02
r8-0OLEFINS + IS0-P 8.11
1S0-CB-P + D « NE « NB $.09
9-0OLEFINS « ISO0-P 8.08
BENZENE 8.11
TOLUENE 8.13
ETHYLBENIENE g.18
UNKONOWN LITE HYDRO-CARB LIQ (1) 18.E7
UNIKNOWN WYY HYDRO-CARB LIQ (2) a.09
CLURRY REACTOR-WAX a8.00

13- 3

4.8

1.67
a.82
@ 586
1.7
Z.47
3 63
1.18%
1.92
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APPENDIX H

SUMMARY OF FISCHER-TROPSCH CATALYSTS



Run
No.

Table H-1

Summary of Slurry
Fischer-Tropsch Catalysts

10

11

lnitial
Startup Cavalyst Makeup Run
Nedium Loading Catalyst Duration Catalyst
(8) (&) _ (g) (Days) Settling
1(1) 3,400 FT-200(2) 625 [-A-"'4) = ol No
750 F-500 (3)
4,000 Run 1 1,375 I-B-1 20 No
805 FT-200
791 F-500
4,572 Run 2 589 I-B-1 No. = 86 Yos
818 F-509 818 I-B-2
5, Run 3 2,000 I-B-3 493 I-B-2 37 No
1,100 F-509
6,000 Run 4 1,950 I-C-1 None 13 No
1,070 F-509
6,048 Runa 425 1,883 I-D-2 350 I-D-2 33 No
1,327 F-500 400 I-D-2
5,940 Run 4 2,200 I-B-3 600 1-D-1 02 Ne
1,220 F-509 700 1-D-1
5,480 Run 5 2,300 I-C-2 300 I-C-2 70 No
1,420 F-509 200 1-C-2
200 I-B-3
5,130 Run 7 552 I-B-2 None 17 Yes
1,770 F-500 214 I-B-3
1,534 1-B-4
6,180 Run 2 2,200 I-D-3 None 9 No
1,820 F-500
6,260 Run 7 - 2,200 1-B-b None 20 Yes
1,540 F-500



Table H-1 (Cont’d)

Initial
Startup Catalyst Makeup Run
Run Medium Loadi 1g Catalyst Duration Catalyst
No. (g) __(&) (&) (Days)  Settling
12 5,480 Run 7 1,600 I-B-6 None 32 Yes
1,300 F-509
13 5,100 Run 7 1,000 I-B-6 None 39 Yes
1,300 F-509 600 1-B-7

(I)Foaning occurred only during the startup of Run 1.

(2)A P-T paraffinic wax from SASOL, with an average molecular weight
of 600.

(3)A Mobil proprietary high molecular-weight paraffinic base stock.

(4)The second letter of the catalyst identification identifies the
catalyst composition and the last number indicates the batch number.
All catalysts are precipitated Fe promoted with Cu and KoCOj3.

The catalyst weight is given as Feg03z, Cu0, and X5C03.



APPENDIX I

SUMMARY OF SLURRY
FISCHER-TROPSCH PRODUCT BREAKDOWNS



Table I-1

Slurry Fischer-Tropsch Operation
Conditions and Product Breakdowns

Design Base Run CT-256-13
Low-Wax (1) High—Wax(z) High—Wax(a)
Operation Conditions
Catalyst 1-B I-B I-B
Feed H9+CO Pres., WPa 1.48 2.27 1.48
Reactor Temperature, *C 260 258 258
SV, NL(Hg+CO)/gFe-hr 2.75 3.5 2.4

Bydrocarbon and Oxygenate Breakdowns

Methane 7.5 3.3 2.7
Ethylene 3.0 1.9 1.9
Etkane 1.8 1.7 1.0
Propylene 8.0 2.8 3.8
Propane 2.0 0.8 0.6
Butenes 6.6 2.5 3.1
Butanes 2.1 1.0 0.7
C5-Cy1 Gasoline 38.7 24.3 18.1
C19-Cy8 Diesel 14.8 8.1 10.2
C19-C23 3.0 3.0 4.5
Cog” 7.5 48.1 52.8
C3~ Non-Acids 3.9 2.3 0.6
C3~ Acids 0.3 0.2 -
Total 100.0 100.0 100 O
C5-Cy1_Gasoline
Olefins 8 ) 7
n-Paraffins 2 2 1

i-Paraffins
Acids + Alcohols (C4-Cg)
Esters + Ketones (C4-Cg)
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Table 1-1 (Cont'd)

Design Base Run CT-256-13

Low-¥ax{1)  High-¥ax(2)  High-Wax(3)

Cy19-C1s Diesel

Olefins 39.4 40.0 58.4
n-Paraffins 45.7 46.5 .1
1-Paraffins 6.8 6.9 1.4
Acids + Alcchols (C19-C15) 5.1 4.1 7.5
Esters + Ketones (Cjp-Cis) 3.0 2.5 1.6

100.0 100.0 100.0

(1)Based on Run CT-256-3.
(2)Based on Run CT-256-7, assuming similar reactor-wax and
C5* overhead product distributions as those of low-wax

base case.

(3)Based on Balance #18; no analyses of the aqueous streanm.





