
Table 1 

Gas Phase Tests 

¢011I~1!;~ ~ . r , , . . ,  v / -  l i  I . l - . I  

PAIilII}.~LL ~'~iA. 
!10I (01 lqi~ll,'.'i~llli,~ 

4 l 
q P 

catalyst 

CotNO3)z/Z r 

Composition 
@mtch ! (wtZ) 

Co Zr 
8465.2 ~ 

Co(HO3)2/Zr 0456-2 4.2 7,[ 

Co/Zr 

colZr 

8465-4 4.0 6,4 

8466-4 4,0 5.4 

G&S Phase 
Run I i 

Pressure T ~ .  GH$~ 

7977-52-? 300 260 II lO 
(5yngas actlvttSon} 300 Z60 IIlO 

0413-1-2 300 220 ZtO0 
(H z act ivat ion} 300 240 !100 

8413-12-4 300 220 1002 
~syngas act ivat ion) 300 Z40 IWZ 

300 260 1002 

Usage 

o.~8 o,6o 3~ z6 43 
o.g8 u.s~ s .  44 ~ 

t.O 
1.0 

I.I 
I , I  
I .I  

8413-|0-4 300 220 IIS/ I . i  
(H z act ivat ion) 300 Z40 1151 I , I  

300 260 1157 I.I  

0,41 
O, 50 

0,4U 
0,57 
0.56 

0.49 
0,41 
0.53 

I3']L 
3A~ 

8 I1 
26 ~I 

14% 9 18 
40% 35 62 
73~ 52 9! 

265 
53t 
69"~ 

16 31 
33 76 
46 94 

Bulk Specific 
Ac t i v i t y  Act iv i ty  

mot 5yeRaat mot COl 
k_gc!Llhr_. ~ol meta ~eJle 

23,2 • 0,20 
39,5 0,33 

8,7 0,064 
26.2 0,20 

6. I O.Olfl 
2i.5 0.16 
32.4 0.29 

12,9 0.I0 
26.4 O,ZI 
34.1 O.Z~ 



Table I (Cont 'd )  

Gas Phase Tests 

COlilAIItS I']TEII:I~[LY 
PAIIIlit;;L[ ~J,~, la'l - 

NOl FOR PUBLICATI[J~ 

Catalyst 

Co(HO3)21Zr 

co(nO 3 )21zr 

ColZr 

Co/Zr 

Batch I 

8466-2 

8466-2 

8466-4 

8465-4 

(2as Phase Selectivity, 14Lk 
Run, ' c i - '  c-2.4, -cS.jl.. cl~-ip,- ~9.23-- ~24'- 

7977-52-2 13.3 9.5 25.8 25.8 10.9 14.7 
(syngas act.) 12.7 8.4 26.1 25.7 I i .L L6.O 

6413-1-2 8.8 8.3 8.3 32.5 17.9 24.2 
(112 act.) 0,6 8,0 24,5 24.2 14.2 20.5 

8413-12-4 13,5 19,3 34,3 19,0 9,5 4,4 
[syngas act..) !1.7 14.3 27,0 20,3 11.3 14.6 

17.6 L5.3 20.0 IU.O Y.7 9.4 

8413-20-4 16.3 30.6 32,2 7,7 6,9 6,3 
(It 2 acL.) 11,2 15,6 29,2 21,B 9.6 12.5 

14,1 13,1 25,0 22,6 11,7 13,5 

51.5 
51.8 

40.9 
48.7 

53.3 
o10.1 
47,8 

39.9 
51.0 
47,6 



Id~l~ r. 

Comparative Catalyst Test Data CONTAINS POTfflTrALLV 

AOI tog P~LI~AflOH 

Bulk Specific 
~ ~ Act iv i ty Act iv i ty  

C~.lmsttion, P, SV, Feed USaQe Cony. Cpnv. Cony. i~1 syncs/ m l  CO/ 117droc6rbon Select iv i ty!  Hi ; ' .  Fuels CutdJy~tl 
Hull IIG. 

~o~ICO)ul ~ Zr 309 220,9 1.65 I,O5 0,57 11 .8  23.2 12.6 13,1 O,IZ 13.5 24.9 33.2 14.3 7,6 5d 55.1 
Zr|OPr)4/AI203 ~ 305 250,8 1.54 1,57 0.57 2S.3  38.9 16,6 18.5 0.19 11.5 10.4 29.? 15.3 12.5 21,1 57.0 
7595-60-C40.4 305 281,0 1,54 1.57 0.59 31,7 51.2 19.4 23.2 0.22 28.6 20.2 30.4 12.1 3.9 4~ 46.4 

IRuI(CO)~/ Ru Zr 316 241.1 2,O4 |,87 0,95 7.5 IO.6 5.7 6.8 0.20 9.7 11.5 12.2 20,5 18.5 27~ $1.2 
Zr~OPr)4~A1203 ~ ~ 607 281.6 2,04 1.77 0,67 26 .4  45.4 14,2 23.2 O.51 14,6 13.6 37.1 20.1 9,3 63 66,5 
7UOT-36-47H 600 276.7 0.97 1,33 0.51 39,9 61.6 23.6 17,3 0.36 9,3 10.2 35.7 27.5 8.7 7.6 72.9 

ICo2(C010/A1203 Co 300 239.4 2,O6 1.50 0.57 16.7 25 .1  11,1 16,4 O. i3 9 5 11.5 23.7 22.7 15.3 172 61.7 
7887.67-445 ~ 350 240.9 i,O7 1,84 0,79 21.6 34.3 14.7 - IO,3 0.09 7,6 9.0 24.9 22.1 14,9 20.7 61.9 

300 238,7 2,07 2.00 0,08 14 .7  23.4 10.3 13,6 0.13 7.9 9.4 20.6 25,0 18.4 J8J 54.0 

lFe~°~(CO)jgl Fe Co 315 242.6 1.05 i,02 0,42 2 0 . 2  28 .7  11.9 16,8 0.14 10,1 11,0 25.0 20.4 16.7 15~ ~3,1 
AI~O~ "" ~ ~ 320 261,1 1,09 2,i4 0,40 17 .5  39.0 7.4 8,5 0.07 13,9 i5,7 33.5 21.2 10,0 5~ 64,7 ¢~) ~3~5~22-677 

cn 306 201,0 1.92 2.02 0,50 24.5 45.2 13,0 21,0 0.22 16.9 15.8 35,6 19.3 7.9 4~ 62.8 
Co Ti 22,8 1~.6 14.6 65.8 

lco~(CO)n I ~ l ~  ~ ' ~  300 239 0,90 2.02 0.60 24,0 46,0 13.1 9.6 0,10 7,1 12,3 30.4 
TltOPr)4/A)203 500. 258 !,07 1,57 0,46 26,2 42,5 14.4 21.9 0,20 15.4,. 15.5 34.3 18.8 7.9 8.1 61.0 
7088-|-569 310 282 1.82 1.51 0,55 20 .7  34,3 11.7 16.8 0,16 24.8 15.6 30.3 16.9 9.3 3.1 55.5 

Co Zr 12.2 13.1 67,6 
ICo~(COJo / ~ ~ 300 239 0,86 1.95 0.41 19.4 40,7 8.5 7.5 0,04 0.0 11,3 32.9 22.5 
Zr~OPr)4/AI203 306 262 0.86 i.95 0.5! 32.3 ~3.0 16.5 J2.4 0.08 7.7 9.6 29,2 24.1 12.9 16.5 56,2 
7886-33-731 300 258 1.73 0.90 0 .41  35.8 50.3 21,0 27.6 0.16 i4. l  12.0 34.4 19.8 9.2 10.5 63.4 

Fe Co K 14,6 10.8 67.7 
IFeCol(CO)jg/ ~ [9~4"40-TUY320 240 1,6 2,01 0,64 11,9 21,9 6.9 8.4 0,10 9,0 ! i ,7  31,0 22 ,1  
K/AI~O 3 "" 320 260 1.6 2.03 0.68 20.6 37.2 12.6 14.5 0.18 I0.0 11.6 34.1 24.9 12.3 7.1 71.3 . 
6305-50-707 29B 202 1.5 1.01 0.50 41.0 8E,O 27,3 Z7.3 U.27 19.1 15.7 35.4 17.4 7.~ 4.9 60.3 

(o Zr ~7,n 2~,4 ~.9 9.1 59.3 
2Co~(C0)1~, ~ ~ 302 241 2,0 0.90 fl,51 42,6 r~.fl ?q.~ A~.~ fl.2~l 7.q )~.7 

Zr~OPr)4/AI203 307 258 2.0 1.48 0.53 34,5 65,0 19.9 28.7 0.24 7.2 10.8 34,1 27.9 8.6 21.4 70,5 
~52~-1-4 302 250 1,0 1,87 0.59 37 .6  68,3 21,2 16,0 0,]4 4,9 7,1 26,2 25,2 17,2 19,4 ~9.~ 

1Synthesis Gas Activation 

2fl 2 Actl¥at4on 



Table 3 

Slurry 5rreenlnq 5~,vfary 

7800-1-589 

2Z.3 L~t~' (91,10 q~) Co2(CP)s/Tl[Oh')4/¢12(~ 3 

I I I / I - I ' - i  I , ,~ Feed LzCO/ mol cyngas/ I 

. .  _L . . . . . . . . . .  

4 21.2 310 Z39,5 1,80 
6 45.0 308 239.6 1.80 22.0 
9 59,0 300 239,3 1,02 16.0 

12 94.11 300 239,4 0.90 24.0 

15 165.B 6110 2311,2 0.95 19.5 

17 191.1 310 2d0,3 0.90 27.7 
20 214.6 312 262,6 1.01 19,9 
22 2311,G 310 ~60.0 1,01 22.0 

24 262,2 600 Z511,3 1,07 26,2 
25 335.5 dO0 259,0 0.96 23,2 
31 3113.3 318 281,4 0,90 28.6 
33 407.l 310 2111,6 1.82 20,7 
35 431,1 310 ~01.0 1.81 10.0 
37 S03.6 310 ~59.2 1,01 13,~ 
41 526.0 318 ~311.5 1.02 7o0 

31,0 20,1 41,11 0.911 8,47 
11.4 37.7 1,411 0,45 
9.2 32,4 2,05 0,58 

13. I 45.11 2.02 0,57 
10.4 34.5 1,63 0,49 

15.0 53,4 2,01 0,56 
9.0 40.2 2.01 0.49 

I I .~  31h3 1,60 0.44 

14o4 42.5 1,37 0.46 
13.0 36.0 1,20 0,45 
15.11 47.8 1,50 0.50 
I1.1 34.3 1.51 0,52 
10,2 33,6 2,01 0.61 

10.7 10.3 2.01 1.17 

5.1 13.1 2.01 0,78 

COIIft',lf; ~,V.;;; ;,~,tt f 
PAl[lilt JLE l)Ai,~. 

NOl I OR PUi'LICA[I[~:i 

5peeltfC 
/ Ic t lv l ty  

r~ol ¢olmln 

24.9 0.22 

17,7 0.15 

13,7 ' 0.14 

9,5 0.10 
0,4 8.00 

|1.1 0.11 
16.0 O. 15 

17,0 0.15 
21.9 0.20 
9,9 0.09 

11.4 ~. l l  
1~.0 0.16 

14.6 0.15 
10.7 0.16 

6.3 0.08 

Se lec t i v i t y  Wt',: " t'~'-C2"]" 

11,~ 10.1 3~.7 18.0 

9.4 14.8 33,5 24.5 
8,4 13.2 31.it , 20,9 

7,1 12,3 30.4 22,0 

11,3 15.7 2fJ.~ 19.5 
12,3 13.4 34,5 2Z.O 
13,0 11.9 30,3 24.1 
14.5 12.2 3"1,4 21,9 
[5,4 15.5 34,3 10.8 
~0,~ 17,8 32,3 16.7 

25,0 17,5 32,3 14,7 
24.11 15.6 30,3 16.9 
23.3 14.2 2(I.0 10,4 
16.1 10.4 19.8 20,9 

21.9 14.3 21.4 

f,, 3 5.7 f,3.11 
9,q 7.! 6f1.1 

]3.1 12.5 f.5.0 
12.6 14.0 05.8 

11.7 13,5 !,,I.5 
11.2 9,G C4.7 

l l .f l  9,7 G5.4 

q.4 11.G 64.7 

7.q IL l  1,1.0 
5.0 6.3 !~5.0 
,1.1 4.4 51.3 
9.3 3.1 56,5 

I | .?  4,1 511.4 
~1.6 11.2 (',2,3 

11,8 . 17,0 13.6 51).2 



TABLE 4 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUt~iARY 

PiUE~IABLE D~.IA- 
R~T FliP. POBLI~.AI~D ~ 

.tt?~?Ttt?~tTttTT??t?~t~?tT~Ttt~T~T~ttttTT?T~tttt???tttT?t~9t?~t~TT?tTt~ttTtt~ttTTttTtttTTTTT~ 

CATALYST : CoFT~IAL203 
SAr~LE No: 7888~it589,4 

REACTOR LOADING, MLS : 408-0 T, C : 239.5 FEED RATIO, 
CATALYST LOADING, WT%: 2~-3 P, PSIG : 310 CO/H2:0-98 
TIME ON STREAM, HRS : 21-2 GHSV, I/HR: 401-i 

.~#Tttttt~ttTttttttt~ttttttttttTT~tttTTTt~ttftTTTttI~T~tTTTt~TTT~tttTT~T~T~TtTtTtTtT~tt~t~ " 

USAGE RATIO, C0/H2 : 0.47 BULK ACTIVITY, 
~J0VERALL Coflv-, C0+H2: 31-04 HOL SYNGAS/KG CAT/HR: 24-89 
~CO CONV- : 20.05 SPECIFIC ACTIVITY, 
%H2 CoNy. : 41.8Z BOL C0/MOL METAL//~IN: 0-?') 

* #  ~ t t t t + f t f t + t t  . + t t | t t ÷ f f ~  t ~ t f t t t t t t ~ t t t T t  tttttttttttTttttttTttT~ttfttt~tettttttttttttTttttttt~t~ " 

WEIGHT ~[ PRODUCT DISTRIBUTION'. 

HY~CARBO=: 7.49 1420: I I .41 
OXYSENATES : 0-10 CO: 76-41 
C02 : 0.54 142 : 4-05 

i ' T v - t t t t t t t t t t t t t t t t  t t t t - r t  t t t  tttttttttttttttlrtttttttttttttttttttttt t l ÷ l ~ t l t t t t t l t t t l r t l - r t t  l t t t l ~ r t t  

HYDROCARBOfl SELECTIVITY, WI"~: 

C1 : 11.36 C4tENE : 5.59 
C2TANE • 2-16 C5TCil .' 38-65 
C2~m : 0-64 C12tC18: 18-81 
C3tAtlE : 1.69 C19tCZ3: 6 - ~  
C3tENE : 6-63 C2qt34 : 4.6/4 
C4 ISO+ANE: 2.51 C35+ : 1.02 

TTtt~TTtttttttttT~tttt~t~1~r~tttttt1~tttttttt~t1~t1~rTTttt~t?~tttttttttttttttTTttt~tttt t t t . x t t t t t t t t t :  

Fu~ FRACTIONS, WT%: 

GASOLINE (C5~11)" 38-65 
DZESEL (C9TC25) : 39-55 

ttt~tttttt~tl~ttttttttlrtttttttttttttttttttttttttttttttt t t t ~ t t t t t  t t t  t t t t t t t t  t t t t  t t t  I T t * T t t t t v t T t T "  

:[ELEMENTAL RECOVERY: CARBON : °5.72 
HYDROGEN: 94.19 
OXYGEN : 99-29 

t t t t t t T t t t t t t T t t t t t  ~t~tttttt~tttt1rtttt~tttttt~tttt~T~ttttt~ttttTt~Tt~t~ttt~tttt~tttt1rttt*~tt~ 

37 



Table 5 

RUN NO. 7R~-1-5R9 

SAM~E NO. 4 

HYDROCARBOH PRODUCT_DISTRIBUTION COflT~,IK-~ POT-r,~TI~,$LY 
PAT[~TkBL~ P. '. ;k. 

N~T FZZ F~;:;.;:Li.:: 

CARBOH NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

N-ALKANES 
~r ~ MOLE 

11.36 42.68 

2.16 4.33 

1.69 2-31 

2.45 2.53 

2.66 2.22 

6.82 4.77 

2.88 1.73 

2.q9 1.31 

2.40 1.13 

2.25 0.95 

1.95 0.75 

1.94 0.68 

1.97 0.6q 

2.08 0.63 

2.44 0.69 

2-35 0.63 

2.21 0.55 

1.93 0.46 

1.73 0.39 

1.34 0.9 

1.06 0.2.1 

0.91 0.18 

1-ALKENE 
~r % MOLE % 

0.00 0.00 

0.64 1.37 

6.63 9.q8 

5-59 6.00 

5.75 4.94 

0.00 0.00 

1.98 1.21 

1.68 0.90 

2-09 1-00 

1.68 0.72 

1.00 0.39 

0.86 0-31 

0.72 0.24 

0.52 0.16 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0-00 0.00 

0.00 0.00 

BRANCHED ISOMERS 
WT % MOLE % 

0.00 O.OO 

0.00 0.00 

0.00 0.00 

0.07 0.07 

0.2O 0.17 

0-22 0.16 

0.24 0.14 

0.64 0.34 

0.57 0.27 

0.63 0.27 

0.54 0.21 

0.23 0.08 

0.23 0.08 

0.24 0-07 

0.26 0.07 

O.27 0.07 

0.30 0.07 

0.26 0.06 

0.22 0.05 

0.16 O.03 

0.04 0.01 

0.02 0.00 

t 

38 



RUN NO. 788B-1-5Rq 

SA~PLE NO. 4 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 5 (Cont'd) 

HYDROCARBON PRODUCT DI STRI BUT lOtJ 

N-ALKANES I-ALKENE BRANCHED I ~ R $  
W'r % MOLE % ~/T • I~OLE % WT % MOLE 7, 

0.80 0.15 0.00 0.00 0.02 0.00 

0.69 0.12 D.O0 0.00 0.01 0.00 

0.64 0.11 0.00 0.00 0.00 0.00 

0.59 0.i0 0.00 0.00 0.(30. 0.00 

0.52 0.08 0.00 0.00 GOD 0.00 

0.33 0.05 0.00 0.00 0.05 0.01 

0.21 0.03 0.00 0.00 0.02 0.00 

0.26 0.04 0.00 0.00 0.07 0.01 

0.29 0.04 0.00 0.00 0.06 0-01 

0.16 0.02 0.00 0.00 0.07 0.01 

0.20 0.03 0.00 0.00 0.06 0.01 

0.5"I 0.04 0.00 0.00 0.09 0.01 

0.33 0.04 0.00 0-00 0.00 0.00 

0-24 0.03 0.00 0.00 0.00 0.00 

0.18 0.02 0-00 0-00 0.00 0.00 

0.12 0.01 0.00 0.00 0.00 0.00 

0.10 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 0.00 0.00 0.00 0.00 

3~ 



TABLE 6 

MAss BALANCE 
PROCESS CONDITIONS AND PRODUCT SUt%~ARY 

CGf'I~I~.: P;IF~T~LL]K 
} l e t ~ * -  

K~T FOR F.~;~,=.,,,=.~ 

ttt~t~1tt~fttt~t?Tttttftttt~t~t~tt~ttttfttttt~ttt~t~ttt~ttt~tTttttTt~T~t~ttttttTtTttTt~T~ 

CATALYST : CO./I'I/AL203 
S~PLE NO: 7888tit589"6 

REACTOR LOADING, ~LS :.  408.0 T, C : 239.6 FEED RAT,O, 
CATALYST LOADING, WT%: P?-3 P, PSIG : 308 C0/H2: 1-48 
TIME 03; STREAM, HRS : 45-8 6HSV, .IJHR: 40~.6 

ttt~t~tttttrtt~t~t~tt~tttt~t~tttttttttttttttt~t~tttttttttttt~tttttt~tTttttttttttttTtt~tttt. 

USAGE RATIO, C0/H2 : 0-45 BULK ACTIVITY, 
XL)VERALL CONV-, C0+H2:22.04 MOL SYNGAS/KG CAT/HR: 17-69 
%0 Co,v. : 11.43 SPECIFIC ACTIVITY, 
%H2 Co,v- : 37.69 HOE C0/MOL METAL/HIN: 0-15 

÷t~T~tttTttt~tttTttttt~ttt~ttt~tt~tt~tt~T~tttt~t~ttttt~tT~TtT~t~t~tttt~t~t~T~ttt~t~. 

WEIGHT % PRODUCT DISTRIBUTION: • 

I'h'DROC..ARBONS: 4-59 1120: 6-81 
OXYGENATES : 0-06 C0 : 8 5 . ~  
C02 : 0-31 H2 : 2-91 

ttttttt~tttttt~ttttttttttttttt~ttttttftt~ttttt~tt~tt~t~ttt~tttftttttttttttt~ttttttttttti~ttC 

HYDROCARBON SELECTIVITY, WT~: 

C1 : 9.35 C4tENE : 4-74 
C2tANE : 1-15 C5tC11 : 33-64 
C2tENE : 0-80 C12-C18:24-64 
C3TANE : 1-05 C19TC23= 9-86 
C3tENE " : 5.q4 C24t34 ." 6-3/t 
C4 ZSO+ANE: 1.61 C35+ : 1-39 

~ttt~ttttttt~ttttfttttft~tt~tttt~tttttt~t~tttttt~tttttf~t~tt~tt~fTtt~tttt~tttt~t~tttttt~ttt 

FUEL FRACTIONS~ wI'Z: 

GASOLINE (C5tCll): 33.64 
bIESEL (C9tC2~) : 46-05 

t~TtttTTtttttttt~ttttttttttt~tttttttt~TtTT~tttTTttttttttt~TtTtttt~TttT~ttt~tttTttttTttTttttttt 

~ELEMENTAL RECO%~RY: CARBON : 98.18 
HYDROGEN: 94-48 
UXYGEN : 100-01 

IttIt~t~t~t~ttt~tttttttt~ttttI~ttttttItttt~ttT~t÷ttIttTttt~Ttttttt~Tt~tt~tttttttt~ttt~t~tTt~ 

40 



Table 7 

RUN~. 7888-1-589 

SAMPLE NO. 6 

HYDROCA~OH PRODUCT DISTRIBUTIOR 

P/ . IZ~. IRF~ ' [  [ ' : . ; ' ,  - 

K~T F."~ ~" '~ '  " ;  : : " "  

CARBO~! NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N - A L K A N E S  I-ALKENE 

9.35 40.86 0.00 0.00 

1.15 2.69 0.80 2.00 

1.05 1.66 5.44 9.06 

1.61 1.94 4.7~ 5.92 

1.83 1.78 5.41 5.41 

6.31 5.13 0.00 0.00 

2.18 1.52 1.96 1.40 

1.81 1.11 1.63 1.32 

1.84 1.01 2.03 1.12 

1.80 0.89 1.88 0.9q 

1.56 0.70 1.29 0.59 

1.92 0.79 1.21 0.50 

2.07 0.79 1.14 0.44 

2.35 0-83 0.95 0.34 

3.26 1-07 0.00 0.00 

3.37 1.04 0.00 0.00 

3.31 0-96 0.00 0.00 

3.07 0.85 0.00 0.00 

2.86 0.75 0.00 0.00 

2.25 0.56 0.00 0.00 

1-66 0-39 0.00 0.00 

1.29 0.29 0.00 0.00 

BRAN(:I.Ir~ I ~ R S  
WT • MOLE % 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.17 0.17 

0.20 0.16 

0.15 0.i0 

0.26 0.16 

0.43 0.23 

0 .~  0.24 

0.41 0.18 

0.41 0.17 
oo 

0.20 0.08 

0.23 0.08 

0.24 0.08 

0.27 0.08 

0.31 0.09 

0.32 0.09 

0.29 0.08 

0.24 0.06 

0.11 0.03 

0.03 .0.01 

" i  



RUN NO. 788R-1-589 

SAMPLE NO. 6 

CARBOt~ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

/4O 

Table 7 (Cont'd) 

HYDRL~ARBOr~ PRODUCT DISTRIB~IOr~ 
o ~ - . I - ,  J . . 6 =  

P~.TE';,~-~L,. " ~..i~,-~" ' 
NiT F~ F;~'!.';II'.!i 

N-ALKANES 1-ALKENE BRANCHED ]SOI~RS 
WT % MOLE • WT % MOLE % WT % MOLE X 

1.10 0.24 0.00 0.00 0.03 0.01 

0.94 0.19 0.00 0.00 0.02 O.DO 

0.88 0.17 0.00 O.OO O.DO 0.00 

0.81 0.15 0.00 0.00 0.00 0.00 

0.71 0.13 0.00 0.00 0.00 0.00 

O.q4 0.08 0.00 0.00 0.07 0.01 

0.29 0.05 0.08 0.00 0.03 0.01 

0.35 0-~ 0.00 0.00 0.i0 0.02 

0.40 0,06 0.00 O.DO 0.08 0.01 

0.22 0.03 0.00 0.08 0.I0 0.01 

0.27 0.04 0.00 0.00 0.08 0.01 

0.43 0.06 0.00 0.~ 0.13 0.02 

0.45 0.06 0.00 0,00 0.00 0.00 

0-32 0.04 0.00 0,00 0.00 0.00 

0-24 0.03 0.00 0.00 0.00 0.00 

0.16 0.02 0.00 0-00 O.OD 0.00 

0.13 0.02 0.00 0.00 0.00 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 
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TABLE 8 

~W~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUI't'.~RY 

(:0 E .:;.I.'-'~ F£ T.~.~TI.~J. t Y 
PATE.';T'.2'.~ " :.TL- 

~ ;  ~D~ ~; : ; :  ' " "  

.Itt~ttttt~ttttftt~ttttttttt~t~tttttttttt~t~tt~tttt~T~tt~ttttttt~t1"tftttttt?tttf~t~tttttt~t~ 

CATALYST : CO/'[I/AL21]3 
S~LENO: 788~i'589"9 

REACTOR LDAI)ING, I~LS : 408-0 T, C : 239.3 FEED RATIO, 
CATALYS'T LOADING, WT%: 22-3 F, PSIG : 30(] C0/H2:2.05 
TIME ON STREA~I, HRS : 69-8 GHSV, ]JHR: 407-2 

.TTTttTTTTtT~tTt~tfttT~tttTttt~tt~TtTTTtttTTttTTTTtTtt~TtTtTttTtTTTTTTt~tTTTttTt~TT~tTTtt~TTTTI~ 

USAGE RATIO, CO/H2 : 0.58 ~LK ACTIVITY, 
~IER,~L COl~V-, C~+I~2: 16-77 MOL SYNC~S/K6 C~kT/HR: 13-66 
%C0 CONy. : 9.19 SPECIFIC ACTIV]I'Y, 
%112 CoNy. : 32.35 tiOL C0/MOL ME-FAL/MIN: 0.14 

.ttTtITTtttttt~tT~ttt??T~?fttttTtt~??~ttTtttTtttttt~tttttt~tttt~tttttttttttttttttTTTtttTTtTTtT~ 

WEIC~T ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 3.03 H20: 4.42 
0XY(SENATES : 0.04 CO : ~-95 
CD2 : 0-23 H2 : 2-33 

.ttt~t~ttt~tt~t~tt÷t~tttttftt~t~ttttttt~t~ttttttttttt~tttttttttt?tttt~ttttttttttttt~tt~tt~t 

HYI}ROCARBON SELECTIVII~K, WT~: 

Ci : 8.37 
C2tANE : 0.78 
C2TENE : 0-93 
C3tANE : 0.76 
C~tENE : 5-01 

CqtENE : 4.51 
C5,C11 : 31-75 
C]2TC18: 20.85 
C19TC23: ~.14 
C24T~I  : l O - 2 q  

C4 I S O + A ~ :  1.26 C35+ : 2-38 
~.ttttttt~tt~tt~ttttttttttttttt~ttttt~ttttt~ttt~t~tt~ttt~ttttttt~T~tttt~ttttttttttttttt~ttttttT 

FuEL FRACTIONS, w T l :  

6ASOL]NE (C5tCll): 31-75 
DZES[L (C9tC25) : 46-72 

Ttttt~tt~t~tt~÷Tttttt~ttt~ttttttttt~÷fttttttttt~tttttt~t~tt~ttt~t~Ttttt~tttttttttttttttttt~tt 

% ELE~EtCTAL RECOVERY: CARB~J : 97-02 
HYDROGEN: 95.~ 
OXYGEN • 98-07 

~Tt~tt~tttt~tttttt~t~t~tttttt~ttt~ttTt~ttttt~tttttttttttttttttttttttTttttttttttttttttttttTttttt~TT 

~J 



RUIJ ~]0. 7888-1-5R9 

SAM,~E Nn. 9 

Tab] e 9 

HYDROCARBON PRODUCT DISTRIBUTION 
&r.,!!TA!.~:. F:T;.,~iIAttY 

PATE'II~.;LE E~:iL- 

N-ALKANES 1-ALKENE BRANCMED ISOMERS 
CARBO~] ~JO- WT • MOLE • ]~T % r~OLE • WT • MOLE 

i 8.37 39.49 0.00 0.00 0.00 0.00 

2 0.78 1.96 0.93 2.52 0.00 0.00 

3 0.76 1.30 5.01 9.00 0.00 0.00 

4 1.26 1.65 4.51 6.08 0.00 0.00 

5 1.44 1.51 5.42 5.85 0.!4 0.14 

6 6.60 5.79 0.18 0.16 0.00 0.00 

7 1.82 1.38 2.66 2-05 0.13 0.09 

1.54 1.02 1.86 1.23 0.22 0.14 

9 1-41 0.83 1.94 1.16 0-30 0.18 

I0 1.36 0.72 1.78 0.96 0.43 0.23 

11 1-08 0.52 1.15 0.55 0.30 0.14 

12 1-45 0.6q 1.15 0.52 0.38 0.17 

13 1.59 0.65 1.12 0.46 0.21 0.09 

14 1.72 0.65 0.95 0.37 0.27 0.i0 

15 1-92 0.68 0.72 0.26 0.28 ()-i0 

16 2-79 0.93 0.00 0.00 0.1/4 0.05 

17 2-84 0.89 ~; 0.00 0-~ 0-16 0-05 

18 2-98 0.88 0.00 0.00 0.18 0.05 

19 3-12 0.88 0.00 0.00 0.17 0.05 

20 2.9q 0.79 0.00 0.00 0.20 0.05 

21 2.60 0.66 0.00 0.00 0.16 0.04 

22 2-04 0.50 0.00 0.00 0.11 0.03 



RUN NO. 7898-i-~9 

SAMPLE NO. 9 

CARBON NO. 

23 

2a. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 9 (Cont'd] 

HYDROCARBON PRODUCT DI STR IBUT] ON 
C;IIS! Y,~- F~TP. ;:sLl.Y 

P~TE.';TAB:.I. @.~i,~- 
I;CT F-2, ~.=,~. l==, 

N-ALKANES ]-ALKENE BRANCHED ISOMERS 
Y~ % MOLE % WT % MOLE • WT ~, MOLE % 

1.74 0 .qO 0.00 0.00 0.06 0.01 

1.51 0.3q 0.00 0.00 0.04 0.01 

1.43 0.31 0.00 0.0O 0.00 0.00 

1.30 0.27 0.00 0.00 0.00 0.00 

1.13 0.22 0.00 0.00 0.00 O.O0 

O.B1 0.15 0.00 0.00 0.09 0.02 

0.62 0. I I  0.00 0.00 0.06 0.01 

0.61 0.I I  0.00 0.00 0. I i  0.02 

0.64 0.11 0.00 0.00 0.09 0.02 

0.42 0.07 0.00 0.00 0.07 0.01 

0.48 0.08 0.00 0.33 0.07 0.01 

0.6q 0.10 0.D0 O.DO 0.12 0.02 

0.63 0.10 0.00 O.00 0.00 0.00 

0-52 0.08 0.00 0.00 0.00 0-00 

0.41 0.06 0.00 0.00 0-00 0.00 

0.31 0-04 0-00 0.00 0.00 0.00 

0.29 0.04 0.00 0.00 O.D0 " 0.00 

0.24 0.03 0.00 0.00 0.DO 0.~O0 

A~ 



TABLE ZO 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~'~RY 

F;.TE3;~B~[ gkTk- 

t~ttT~tt~t~ttTtttttttTT~tttttt~tttt~Tttt~tttttt~T~ttttt~tt~tTtttt~ttt~ttT~tt~t~tt.' 

CATALYST : CO[TI/AL203 
SAMPLE NO: 7888*iT589T12 

REACTOR LOADING, ~-S : 408-0 . T, C : 239.4 FEED RATIO, 
CATALYST LOADING, wT%: 92-2 P, PSIG : 300 CU/H2:2-02 
TI~E oN STR~_~, HRS : 94-8 GHSV, I/HR: 200-3 

tt~tttt~tttt~ttttttt?tt~t*~tt~Ttt~ttTttT~ttTTttt~TT~ttttt~ttTTT~TT~T~TTt~t~t~'tt~tttTttt~tt~ 

USAGE RATIO, C0/H2 : 0.57 BULK ACTIVITY, 
%0VERALL CONV-, C0+H2:23-99 ~OL SYNGAS/KG CAT/HR! 9-61 
%C0 CONy- : 13-09 SPECIFIC ACTIVITY, 
%H2 CONY- : 46.00 ROL C0/MOL METAL/HIN: O-10 

Tt~÷~Tttt~t~tt÷tettttTttt~tttttttttttt~tttttt~tTt~tttTtttt~ttetTtt~tTTtTTTt~ttttttTtt~Tttt~t I 

WEIGHT I PRODUCT DISTRIBUTION: 

HYDROCABONS: 4-93 H20: 6-7i 
0XYBENATES : 0.06 C0 : 85-91 
C02 : 0-49 H2 : 1-89 

•ttttt•tttttTttttttt•tttt•tttt•ttttttttttttttttttt•ttttttttttttft•rttttttttttttttt•ttttTtt•T•• 

HYDROCARBON SELECTIVITY, WT~: 

Cl : 7.12 C4tENE : 3-83 
C2tANE : 0-70 C5tCLI : 30-41 
C2fENE : 0-68 C12tC18: 22-82 
C3*ANE : 0-68 C19tC23:12-65 
C3tENE : q.29 C24T34 : 12.79 
C4 ISo+A~E: 1.07 C35+ : 2-99 

ttttttttTttt~tttttttt~ttttttttttttttttttt~tttttt~ttttt~ttttt~ttt~ttt~ttttt~ttttttttTTt~ttttttt 

FUEL FRACTIONS, t,,'T~: 

GASOLINE (C5'C11): 30.41 
DIESEL (C9tC25) : 51-34 

tttttt~tt~tttttttt~tttttt~ttt~tttttttttttt~ttttttttttttttttt~tt~t~ttttttt~ttttttttttttt~ 

% ELEr~NTAL RECOVERY: CARBON : 97-12 
HYDROGEN: 97-68 
OXYGEN : 98-15 

•ttttt1ttttttttttt••ttt•tttttttttttttttttttttt•ttttttttt•ttttttttttttttttttttttttttttTtttt•tt. 

46 



RUt] Hn. 7888-1-589 

S~PLE N~. 12 

CARBO~! ~. 

1 

2 

3 

4 

5 

6 

7 

8 

g 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Table 11 

HYDROCARBON PRODUCT DISTRIBUTION 
CB~TA;.~S FGT..'RTIAt~.Y 

N-ALKMIES 1-ALKENE BRA~'.CHED ISOHERS 
~l" ~ f~)LE ~ WT ~ MOLE ~ HT ~ MOLE 

7.12 37-43 0.00 O.OF) n.O0 0.00 

0.70 1.96 0.68 2.03 O.DO ~.~ 

0.68 1.31 4.29 8.61 0.00 (D.DO 

1.07 1.55 3.83 5.75 0.00 0.00 

1.30 1.52 4.46 5.36 0.12 0.14 

2.70 2.65 2.18 2.18 0.00 O.DO 

2.32 1.95 1.35 1.16 0.ii 0.09 

1.71 1.26 1.81 1.36 D.17 0.13 

1.77 1.16 2.22 1.48 0.36 0.24 

1.76 1-04 2-07 1.24 0-59 0-5 

1.43 0.77 ].37 0.75 0.61 0.33 

1.57 0.78 1.20 0.60 0.66 0.32 

2.09 0.96 1.01 0.q7 0.65 0.30 

2.14 0.91 0.90 0.39 0.29 0.12 

2.24 0.89 0.71 0.29 0.2.7 0-11 

2.86 I.D6 0.09 0.03 0.14 0.05 

2.82 0.99 0.07 0.02 0.13 0.05 

2.88 0.95 O-DO O.DO 0-11 0-04 

2.83 0.89 0-00 O.OO 0-08 0.03 

2.56 0.76 0-00 0.00 0-09 0.03 

2.q6 0.70 O.DO 0.DO 0.05 0.01 

2.32 0.63 0.00 0.00 0.05 0.0! 

87 



RUH ~O. 788R-1-589 

SAMPLE ~0. 12 

CARBON HO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

53 

34 

35 

56 

37 

38 

3g 

qO 

Table 11 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBUTION Cn,~'r,,,,," P3TEETIAt[Y ToJ |ram P'&,t ~4# .~ 

P kT-C'.-;'[.~:! [ Bz'~- 

N-ALKANES I-ALKENE BRANCHED I$O~P~ 
WT % MOLE ~ WT % MOLE • VIT % I~OLE % 

2-12 0-55 0-00 O.(>D 0.06 0.02 

1.88 0.47 0.00 0.00 o.oq 0.01 

1-78 0.43 0.00 0.00 0.00 0.08 

1.62 0.37 0.00 0.00 0.00 O.OD 

1.41 0.31 0.00 0.00 0.00 0.00 

1.01 0.22 0.00 0.00 O.ll 0.02 

0.78 0.15 0.00 0.00 0.07 0.01 

0.77 0.15 0.00 0.00 0.13 0.03 

0.80 0.15 0.00 0.00 0.12 0.02 

0.55 0.10 0.~ 0.00 0.09 ~.02 

0.61 0.11 0.00 0.00 0.09 0.02 

0-80 0.14 0.00 0.00 0.15 0.03 

0.78 0.13 0.00 0.00 0.00 0.00 

0.~5 0.11 0.00 0.00 O.DO 0.00 

0.51 0.08 Q.O0 0.00 O.DO O.DO 

0.39 0.06 0.00 0.00 0.00 0.00 

0.36 0.06 0.00 0.00 0-00 0-00 

0.30 0.04 O.OO 0-00 O.O0 O.OO 
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TABLE 12 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUte~ARY 

ttttttttttttttttttt~tt~ttttt~ttttttttttttttttttTttttttttttt~tttttttttt~+tttttttttttttttt~tttttt 

CATALYST : Co/TI/AL20~ 
SAMPLE NO: 7888tltS89t15 

REACTOR LOADING, MLS : 408.0 T, C : 238.2 FEEO RATm, 
CATALYST LOADING, WT%" 22-3 P, PSIG ' BOO C0/H2: 1-63 
TIME ON STREAM, HRS : 166-8 ~ISV, I/HR: 214.5 

t t t t t t t t t t t t f t f t t t t t t t  t t t t t t t t t t t t  t v t t t t t t t t t t t T t  t t T t  t t t t t t T t t t t t  t t r T t T t t t  t t t T t t t t t T T t t t t T t t t t T t  

USAGE RATIO, C0/H2 : 0-q9 BULK ACTIVITY, 
%[]VERALL CONV., CO+H2: 19-5~ MOL SYNGAS/KG CAT/HR: 8-38 
XC0 CONy- : 10.36 SPECIFIC A~TIVITY, 
%H2 CONy. : ~4./47 MOL C0/MOL METAL/MIN'. 0.0B 

"T t t t t t t t t t t l r  ttttltttttt~fttTt~itftttttftttttttttt~ttttttttttttttt~ttttTtttttt t t t t t t  tte. t t t t t ~ t  ~Iv t~ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDeOCAR~ONS: 4-01 H20: 5.00 
, 0XYeENATES : 0-06 CO" 87.54 

C02 : 0.57 H2 : 2-81 
~ttettttirtfttt-tttttttttttttttttttttttetttttttttttt ,tettttttttttttttttl~ttvttttttttltt~rttttt t t t t t  

HYDROCARBON SB.ECTIV]TY, wTI: 

C1 : 11.28 CqeENE : 4.L18 
C2tANE : 0-96 C5~Cll : 29-20 
C2tENE : 1-04 C ~ 1 8 :  18-63 
C~tANE : 1-42 C]StC23: 11.74 
C3tE~ : 5-65 C2~34 : 11.15 
C4 ISO+ANe: 2-10 C~+ : 2-36 

" t t t t e t  t t t~t t - rv  t t t t t t t t t t t t t t  t l r t t~ l - t t t t  t t t t t ~ t t t t t t t T T t t t t t t t t t t t t t  t t t t t t ~ t t  t t t t t T t t t t t t t - r t t t t t  t t  

FUEL Fm~c'rlo~m, WT%: 

6ASOLINE (C5tCll):  29-20 
DIESEL (C9tC25) : 43-95 

tttttTttttttttttttttttttttttttttttttttt t t t t t t t t t t t t t t t t  tttttttttttttttttttttttttttttttttttttttttt 

%ELBIENTAL RECOVERY: CARBON : 98.13 
HYDROGEN: 93-82 
0XYSEN : 98-39 

t t t t t t f t t t t  ttttttttttttttttttttttttttttttttttttttttl~tttttttttttttt t t t  t t t t t t t t t t t t  r T t t t t t t t t t t t t t  

4g 



RU~ ~ .  7888-i-589 

SAMPLE ND. !5 

CAR]~K)~INO. 

1 

2 

5 

4 

5 

6 

7 

Q 

lO 

]I 

12 

13 

14 

15 

16 

17 

18 

19 

22 

Table 13 

HYDROCARBON PRODUCT DISTRIBUT]~ l:AT~I'.Tk~" BAlk - 
NOT ID.~ F~Z'!~Ac!cG 

5O 
I 

N'ALKANES I-ALKENE BRA~CHEI) ISOMERS 
WT % MOLE • ~T Z MOLE • WT % MOLE % 

11.28 46.57 0.00 0.00 0.00 D.O0 

0.96 2.11 1.04 2.~ O,OD 0.00 

1,42 2.13 5.65 8.88 0,00 O.OD 

2,01 2.29 4.48 5.29 O,OB 0.09 

1.91 1.75 q.25 4.01 0,00 0.00 

5.19 3,99 0.0{I 0.00 0,00 0.00 

2.43 1.60 1.45 0.98 0,07 0.05 

2.00 1.16 1.26 0.74 0.48 0.28 

1.92 0.99 1.60 0.84 0.25 0,13 

1.62 0.75 1.8q 0,87 0.25 0.12 

1.22 0.52 1.16 0.50 0.28 0,12 

1.17 0.45 1.18 0.46 0.07 0.03 

1.21 0.43 1.18 0.43 0.17 0.06 

1.28 0.43 1.22 0.41 0,19 0.06 

1-39 0.43 1.27 0.40 0.09 0.03 

1-51 0.44 1.1.1 0.3 0.10 0.03 

1.78 0.49 0.87 0.24 0,11 0.03 

2.07 0.54 0.57 0.15 0,10 0.03 

2.25 0.56 0.26 0.06 0.08 0.02 

2-43 0-57 O.O0 0.00 0-06 0.01 

2-34 0-52 0.00 0.00 0.06 0.01 

2.18 0.46 0.00 0-~ 0,06 0-01 



Table 13 (Cont'd) 

RUR ~ .  78RR-1-589 

SARPLE ~0. 15 

HYDROCARBON PRODUCT DISTRIBUTI~J CCKT&!~ P~i~TI~itY 

CARBON ~0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

3'2 

33 

35 

36 

3R 

N-ALKANE$ ].-ALKENE B~,Nc~rEI) ISOMERS 
~ MOLE ~ WT ~ MOLE ~, WT ~ MOLE 

1.97 0.40 0.03 D.O0 0.06 0.01 

1.75 0.34 O.DO D.O0 0.05 0.01 

1.60 0.30 0.00 0.00 0.04 0.01 

1.46 0.26 0.03 0.00 0.00 0.00 

1.26 0.22 0.00 D.O0 0.00 0.00 

0.90 0.15 0.00 0.00 0.04 0.01 

0.72 0.12 0.03 0.00 0.03 0.00 

0.71 0.11 0.00 0.00 0.00 0.00 

0.70 0-11 0.03 0.00 0.05 0.01 

0.75 0.11 O.DO 0.00 0.00 0.00 

0.52 0.07 O.DO 0.00 0.02 0.00 

0.52 0.07 O.DO 0.00 0-05 0-01 

0.57 0.08 0.00 0.00 0.00 0.00 

0.52 0.07 0.03 0.00 0.00 0.00 

0.38 -0.05 0.00 0.00 0.00 0.00 

0.33 0.04 0.00 0.00 0.00 0.00 

0.30 0.04 0.00 0.00 0.00 0.00 

0-23 0-03 O.DO 0.00 0.00 0.00 

.=I 



]ABLE 14 

rr~ss BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~C~RY 

CSNT~.IFS PGTE~,Gi~[Ly 
eAF,~.;:.=.LE ~.,,. 

~.~T .cO~ PI~Bb3~II~.¥ 

tTtttt~ttTttttttt~t~t~ttttttttt~tttttT~ttttt~tttttttt~t*tt~tttTtttttttt~TttttttttttTttttttt~ 

CATALYST : Co/TI/AL203 
SAMPLE NO: 7888tl*589T17 

REACTOR LOADING, MLS : 408.0 T, C : 260-3 FEED RATIO, 
CATALYST LOADING, ~r~%: 22-3 P, psIs : 310 C0/H2:2.01 
TIME ON STREAM, HRS : 191.1 GHSV, L/HR: 200.1 

tt~ttt~tt~ttt~t~t~tt~ft~tt~ttttttttttttt~tttttt~ttttt~t~ttttt~tft?ttttt~Ttt~tt~tTttt~ttttt~ 

USAGE FLATIO, C0/H2 : 0.56 BULK ACTIVII~', 
%0VERALL CONV:, CO+H2:27-75 fiOL SYNGAS/KG CAT/HR: ]_I-09 
ZC0 CONy. : 14.95 SPECIFIC ACTIVITY, 
%H2 CO~- : 53.37 MOL CU/MOL METAL/MIN: 0-11 

ttttttttttt~tttttttttTt~tt~tttttt~ttttt~tttttttttt~tt~T~ttt~t~tt~ttttt~ttTt~t~tt~tttttt~ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-6g H20: 7.25 
OXYGENATES : 0-06 CO : 83.g4 
C02 : 1-42 H2 : 1-64 

ttttt~ttttttt~ttt~ttttttttttttt~ttttttt~ttttt~t~tttttttttttttt~ttTttttttttttt~ttTtt~t~ttttttt.~ 

HYDROCARBON SELECTIVITf, ~rl'~[: 

Cl : 12.29 CqtENE : 4-28 
C2tANE : 1-68 CStCII : 34.45 
C2tENE ; 0-70 Cl)tC18 .' ~1.97 , 
C3tANE : 0-76 C19tC23: 8-23 
C3tENE "" 4.95 C24t34 : 7.89 
C4 ISD'~ANE: 1.13 C35+ : 1.67 

t~tttttttttt~ttttt~ttttttttttt~t~Ttttttt~tttttttttttt~ttttttttttttttttttTttttttttttttttt~tttt: 

FUEL FRACTIONS, WTZ: 

GASOLINE (CStCll): 34-45 
~IESEL (C9tC25) : 45-75 

ttttttttTttttttt~ttttt~tttttttttt~t~ttttttttttT~ttttt~tttt~tttttttTtttttttt~ttttt~tttttttTttti 

•ELEMENTAL RECOVERY" CARBON : 97.29 
HYDROGEN: 96-23 
OXYGEN : 98-35 

ttttttt'ttttttttttftttttttfttfttttttttttttttttttrttttttttttttttttt f t t t t t t t t t T t t  t t t t T T t t t t t t t t t t . . "  
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RUt: NO. 786R-1-589 

SAMPLE ND. 17 

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Table 15 

HYDROCARBOk' PRODUCT DISTRIBL{TION 

N-ALKANES 1-ALKENE 
W'F X MOLE % WT % MOLE 

12.29 48.65 0.00 0.00 

i.G8 3.55 0.70 1.58 

0.76 1.09 4.95 7.47 

1.13 1.23 4.28 4.84 

1.39 1.22 4.91 4-44 

5.67 4.17 D.24 0.18 

2.18 1.38 2.14 1.38 

2.05 1.14 1.90 1-07 

1.91 0.95 2.31 1.16 

1.80 0.80 2.07 O.9a 

1.33 0.54 1.30 0.53 

1.6a 0.61 1.18 0.~5 

1.69 0.58 1.12 0-39 

1-76 0-56 1.00 0-32 

1.85 0.55 1.06 0.32 

2.86 0.80 0.00 0.00 

2.71 0.72 0.00 0.~ 

1.88 0.47 0.00 0-00 

1.83 0.43 0.00 0.00 

1.65 0.37 0.00 0.00 

1.6! 0.35 0-00 0.00 

1.52 0.31 0.00 0.00 

C~TAI.'.~ ~TE,':,TII.LL? 
ITpo . . . ° . .  F,-., L: :.-..~.: ~.~I~- 

K~T EB-~ F~,~LJ~,ATiOX 

• ~,ANCH=..D ISOMERS 
~ I~OLE 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.13 0.11 

0..00 0.00 

0.31 0.20 

0.42 0.24 

0.74 0.37 

0.90 0-~0 

0.76 0.31 

0.75 0.28 

0.47 0.16 

0.54 0.17 

0.37 0.11 

0.32 0.09 

0.22 0.06 

0.53 0.13 

0.07 0.02 

0.04 0.01 

0.04 0-01 

0.04 0.,01 



RUN NO. 7888-i-589 

SLMPLE NO. 17 

CARB0~] NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

35 

36 

37 

38 

39 

40 

Table 15 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBUTION C~F.IAI~IS PDI£~TI~I[y 
P~ Lc~I~L c D~.IA- 

fi~T ~GR P~BLICAI|~ 

N-ALKANES I-ALKENE ]~RANCHED ISONERS 
WT • MOLE • WT • MOLE % Vh" % MOLE % 

1-39 0-27 0.00 0-00 0-04 0-01 

1-24 0-23 0-00 0-00 0-03 0-01 

1-13 0-20 0-00 0-00 0-03 0-00 

1.04 0.18 0.00 0.00 0.00 0.00 

0.89 0.15 0-00 0-00 0.00 0.00 

0-64 0-I0 O.D0 0.00 0.03 0.0D 

0, 51 0.08 0.00 0.00 0.02 0.00 

0.50 0.08 0.00 0-00 0-00 0.0D 

0.49 0.07 0.OD 0.00 0.04 0.01 

0,53 0-07 0.00 0,00 0.00 0.00 

0,36 0.05 0.00 0,~ 0.01 0.00 

0,37 0,05 0,00 0-00 0.03 0.00 

0.40 0.05 0.00 0.00 0.00 0.00 

0.37 0.05 0.00 0.00 0.00 0.00 

0.27 0.03 0.00 0,00 0.00 0.00 

0.23 0,03 0,00 0-00 0.00 0.00 

0.21 0.02 0.00 0.00 0,00 0.00 

0.17 0.02 0,00 0.00 0.00 0.0D 

S4 



IAI~LE !6 

P~SS BALANCE 
PROCESS CONDITIOIWS AND PRODUCT SU~RY 

&6;l'.l~ .I.~ItUllI~II.Y 

.t~t~tttf~tttttttIt~tt~tt~tttT~ttttTttttttTtttttt~ttttttttTtttttt~Tttttt~tttttttt1~ttTtt~tt 

CATALYST : O0/TI/~L20~ 
SAMPLE NO: 7888*it~gT2~J 

REACTOR LOADING, MLS : I~0B-0 T, C : 262.6 FEED RATIO, 
CATALYST LOADING, wT%: 22-3 P, PSIG : 312 C0/H~: 2-~ 
TIME ON STREA~*., HRS : 214-6 GHSV, IIHR: 403.8 

.~ttt~t~tT~~tt~t~t~Ttttt~t~t~t~t~FTT~tt?~ttttT~t~t~t~tt~t~Tttt~tTtt 

USAGE RATIO, C01H2 : 0.49 ~ULK ACT]VITL 
X~VERALL CONy-, C0+H2: 19-87 ~OL SYNGASlKG GAT/HR: 16.~ 
X~D CONy. : 9.79 SPECIFIc ACTIVITY, 
~2  CONV- : 40.15 MOL CU/F"~L METAL/MIN: 0.IS 

ttT~ttttttt~tt~tt~t~t~t~tt~t~T~t~Ttt~t~t~t~tt~t~tt~ttt~Tt~~tt~tt~t~t~T?tt~t~ t 

WEIGHT ~ PRODUCT DISTRIBI/rION: 

0"XYSENA'I'ES : 0-0~ CD : 87-68 
C02 : 0-70 H2 : 2.06 

.tt~ttttt~ttttttt~tttttttt~ttt~ttttttttttt~tttttttt~tttt~tt~tttt~t~ttttttttt~ttttt~t~tttttttt~t 

HYDROCARBON SELECTIVITY, w'I'~: 

El • 13.01 
C2TANE : 1-25 
C2tENE : 0-87 
C3tANE : 0-63 
C3tENE : ~-41 
E4 ZSO+ANE: 0-97 

C411ENE ". 3.84 
5<11 : 30-34 
C12~C18: 24-06 
C19tC23: 10.96 
C24T34 : 8-28 
C}5+ : 1-41 

•tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

FUEL FRACTIONS, WTZ: 

GASOLINE (CStC]l): 30-34 
~IESEL (C9tC25) : 48-79 

,tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

% ELErIENTAL RECOVERY: CARBON : 99-17 
HYDROGEN: 97-04 
OXYGEt~ • ~-64 

t--tttt..tt~et~.+~tte.t...tte.tt.t..t.t.tTtttttt.ttt.tt t t t t t e e t e e t . e e e t t t e . . t t  
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RUN t~. 7~qS-1-5R9 

SAMPLE NO. 20 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table !7 

HYDROCARBON. PRODUCT DISTRIBLF[ION CeHlA:q~ F~IERTIALLT 
PATE~ik~ ~XTA- 

N-ALKAt~ES 1-ALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE ~ WT ~ MOLE 

13.01 51.82 0.00 0.00 0.00 O.OO 

1.9 2.61 0.87 1.97 0.00 0.00 

0.63 0.91 4.41 6.69 0.00 0.00 

0.97 1.07 3.84. 4.37 0.00 0.00 

1.25 I . i i  4.57 4.16 0.12 0.10 

5.20 3.85 0.18 0.14 0.00 0.00 

1.76 1.12 2-14 1.39 0.20 0.13 

1.61 0.90 1-79 1.02 0.26 0.15 

1.55 0.77 2.11 1.06 0.36 0.18 

1.49 0.67 2.01 0.92 0.65 0.29 

1.13 0.46 1.30 0.54 0.64 0.26 

1.50 0.56 1.24 0.47 0.72 0.27 

1.58 0.55 1.21 0.42 0.49 0.17 

1.67 0.54 1.16 0.38 0.51 0.16 

1.87 0.56 0.88 0.27 0.57 0.i7 

2.76 0.78 0.00 0.00 0.60 0.17 

3.19 0.85 0.00 0.00 0.38 0.10 

3-35 0-84 0.00 0.00 0.57 0.~ 

3.01 0.72 0.00 0.00 0.29 0.07 

2.34 0.53 0.00 0.00 0.15 0.03 

1-90 0.41 0.00 0.00 0.07 0.02 

1.64 0.34 0.00 0.00 0.05 0.01 
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RUN ~ .  7888-1"589 

~PLE NO. 20 

CARBON ~ .  

23 

24 

25 

26 

27 

28 

29 

" 30 

31 

32 

33 

3~ 

35 

36 

P 
38 

39 

40 

Table 17 

HYDROCARBON PRODUCT DISTRIBUTI~ 

N-ALKANES 1-ALKENE 
W'r % MOLE • ~T • MOLE % 

l.q5 0.29 0.00 0.00 

1.29 0.2q 0.00 0.00 

1.16 0.21 0.00 0.00 

1.0! 0.18 0.00 0.00 

0.88 0.15 0.00 0.00 

0.73 0.12 0.00 0.00 

0.60 0.09 0.00 0.00 

0.53 0.08 0.00 0.00 

0.~ 0.08 0.00 0.00 

0.52 0.07 0.00 0.00 

0.40 0.05 0.00 0.08 

0-59 0.05 0.00 0.00 

0.37 0.05 0.00 0.00 

0.2 0.04 0.00 0.00 

0.2q 0.03 0.00 0.00 

0.19 0.02 0.00 0.00 

0.15 0.02 0-00 0.00 

0.11 0.01 0.00 0.00 

COKT~:'-.'= ~TE,',T!.'.m. LY 

K'J'T fr,~ F;:;:[:.",d:l~ 

BRANCHED ISO~RS 

0.05 0.01 

0.04 0.01 

0.03 0.01 

0.02 0.03 

0.02 0.00 

0.03 0.00 

0.02 0.00 

0.03 0.00 

0.01 0.00 

0.~ 0.00 

0.02 0.00 

0.01 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

: ) /  



T.ABLE 18 

MASS BALANCE 
PROCESS CONDITIONS ~D PRODUCT SUMMARY 

, 1 " -  I i i i  i 

P~V.:.I'.~:- ~-.~.. 

~ttttt~ttttTttttttttttttttt~ttttttttttttttttttt~tTtttt~ttttttt~tttttttttttttttttttTttttttttt 

CATALYST : Co/TzlAL~3 
SAMPLE ~0: 7888tlt589*?P 

REACTOR LOADIN~, MLS : 408-0 T, C : 260-0 FeED P~TZO, 
C~TALYST LOADING, WT%: 22-3 P, PSIG : 310 CU/H2: 1.50 
TI~ o~ STRE/VI/MRS : 238-6 6HSV, ]./HR: 403.2 

T~tt~tttt~t~tt~ttt~ttttt~ttttt~ttttttt~tt~TttttttI~tttt~tttttttttt~tttttttt~ttttttt~Tt~ttttTT 

LISASE RATIO, C01H2 : 0-44 BULK ACTIVITY, 
~XJVERALL CONV-, C0~H2: 22.02 MOL SYNBAS/KG CAT/HR: 17.75 
%COCo~:v. : 11.18 SPECIFIC ACTIVI'i~(, 
%H2CONv- : 58-31 MOL C0/PIOL METAL/MIN: 0-15 

ttttt•tttttttttttttt•tt•ttttttt•tttttt•ttttt•••tttttt•tttttttttttttT•ttttTttt•t••t•Tttttt•tttt• 

WEIGHT Z PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-16 H2O: 6-95 
OXYGENATES : 0-07 CO : 84-38 
C02 : 0-65 H2 : 2-78 ~ 

tttttttt~tt~tt~tt~tt~tttfttttt~ttt~tttttttttttt~ttttttttttt~tt~tttttttttttttt~t~t~t~ttttttT~ 

I~tDROCARBON SELECTIVITY, WT~: 

C1 : 14-48 
C2*ANE : 1-36 
C2tENE : 0-70 
C3tANE : 0-76 
C3eENE : 4-40 
C4 ISO+ANE: 1-17 

J 

C4tENE : 3.84 
C5tCll : 33.59 
C12tC18: 21.85 
C19tC23: 9.44 
C24t34 : 7.36 
C35+ : 1.25 

tttttttttt•••Tttttt••tttttttt1tttttttttttttt•ttTtttttttttttttttttt•ttttttttttttttt•ttttttttttt. 
i 

FUEL FRACTIONS, wT~: 

GASOUNE (C5~Cll): ~5-39 
DIESEL (C9tC25) : 45.57 

ttttt~tt~tt~ttttt~t~ftttttttttttttttttttttttttT~ttttttttt~tttttttttttttTttttttttttIttttttttttt 

ELBIEI'rI'~/. RECOVERY: CARBON : 99-93 
HYDROGEN: 97-92 
OXYGEN • 101.13 

t t f t f t t t t t  t•••t•tt••tt•tt•ttTtttttTttttTttttTttTttt•t•tt••ttt••t•tttttttttt•tttt•ttttt.t•ttttTt. 
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RU!! NO. 788R-I-589 

SRC4PLE NO. 22 

CA~I NO. 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 19 

HYDROCARBON PR.,ODL~ D.ISTRIBUTION 

N-ALKANES I-ALKENE 
WT • MOLE • WT • MOLE 

14.48 53.96 0.00 0.00 

1.36 2.70 0.70 1.48 

0.76 1.03 4.40 6.24 

1.17 1.20 3.84 4.08 

1.46 1.21 4.54 3.86 

6.12 4.24 0.17 0.12 

2.24 1.33 2.34 1.42 

1.93 1.01 1.99 1.G6 

1.84 0.86 2.20 1.04 

1.74 0.73 2.00 0.85 

1.51 0.58 1.22 0.47 

1.63 0.57 1.17 0.42 

1.70 0.55 1 .13  0.37 

1.7"/ 0.5"5 1.00 0.30 

1.94 0.54 0.71 0.20 

2.52 0.67 0.00 0.00 

2.46 0.61 0.00 0.00 

2.70 0.63 0.00 0.00 

2.54 0.57 0.00 0.00 

2-02 0.43 0.00 0.00 

1.66 0.33 0.00 0.00 

1.45 0.28 0.00 0.00 

CgF.T~L'..=. e.-r'.-,.,, T * ....w.m.t.b~ 

F.CTi':;;;.CLZ O; ;,~- 
K~7 F'~.:. ....... ' " '  

BRANCHED ]SO~ERS 
WT • MOLE '~ 

0.00 0.00 

0.00 0.00 

O.OO 0.00 

0.00 0.00 

0.12 0.10 

0.00 0.00 

0.21 0.12 

0.25 0.13 

0.35 0.16 

0.60 0.25 

0.56 0.22 

0.41 0-14 

0.42 0.14 

0.48 0.14 

0.52 0.14 

0.52 0.14 

0.51 0.13 

0.27 0.06 

0.22 0.05 

0.12 0.03 

0.06 0-01 

0.05 0.01 



RUN NO. 7888-i-589 

SAMPLE NO. 22 

CARBOH NO. 

23 

2z4 

25 

25 

27 

28 

29 

30 

31 

32 

33 

54 

35 

36 

37 

38 

39 

40 

Table 19 (Cont'd] 

HYDROCARBON PRODUCT DISTRIBUTION 

N-ALKANES I-ALKE~IE 
W-r % I~OLE • WT % MOLE % 

1.28 0.24 0.00 0.00 

1.14 0.20 0.00 0.00 

1.05 0.18 0.00 0.00 

0.90 0.15 0.00 0.00 

0.78 0.12 0.00 0.00 

0-65 0.10 0.00 0.00 

0.53 0.08 0.00 0.00 

0-47 0.07 0.00 0.00 

0.4B 0.07 0.00 0.00 

0.46 0.06 0.00 0.00 

0.35 0.05 0.00 0.00 

0-35 0.04 0.00 0.00 

0.33 0.04 0.00 0.00 

0.30 0.04 0.00 0,00 

0.22 0.02 0.00 0-O0 

0.17 0.02 0.00 0.00 

0.14 0.01 O.CO 0.00 

0.09 0.01 0.00 O.DO 

COflTAIH$ P~T[X,"I~LLY 
PATEH%k~L~ DMA- 

KOT FOR PUBLICA;ICX 

BRANCHED ISOnERS 
l~]T ~ MOLE 

0.04 0.01 

0.03 0.01 

0-03 0.~ 

0.02 0.00 

0-02 0-00 

0.02 O.O0 

0.02 0.00 

0.03 0.00 

0.01 0.00 

0.00 0.00 

0-01 0.00 

0.01 0.00 

0.00 O.O0 

0-00 0.00 

0.00 0.00 

0-00 0.00 

0.00 0.00 

0.00 0.00 

6O 



"[ABLE 20 

I'~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~'~RY 

L~lllkl.r,~ F~T[~It~LLI 

18I FOR P~LI~.I.IION 

~ttttttttttttttt~tttt~t~tt~tt~ttttt~tttttttT~tttttttt~tttttttt~tttttttttTtttftt~ttTtttttt~ttt~T 

CATALYST : CO/~I/~L2/D3 
S/I¢~PLE NO: 7888tI,589,24 

RF.J~CTOR LOADING, P%S : 408-0 T, C : 2S8.3 FEED P~T[O, 
CATALYST LOADINS, w~: 22-3 P, PSIG : 600 CO/H2: 1.37 
TIME ON STREAtl, MRS : 262-2 GHSV, I/HR: 417-9 

..f~ttft÷~ttttttt~ttttt~tttt~tttttTtt~tt~tt~tt?T~tTTttttttt~?~ttTtT~ttTtT~tttttt~Tttt~t~tt~ 

USAGE RATIO, CO/H2 : 0-46 BULK ACTIVITY, 
~JJvERALL CONY-, C0+H2: 26.22 MOL SYNGAS/KG CAT/HR: 21-9i 
XCU CONy. : 14-36 SPECIFIC ACTIVI'I'Y, 
%H2 CONy. : 42.46 ~OL C0/HOB ME'rAL/HIN: 0-20 

t~TT~TTttTTtTT~t~tt~ttttt~tTTtT9ttttTtTttTttTTtTTTTTTtITttett~tttTttt?TTT~tT?TTT~tttT?tttttttt~ 

WEI(;HT ~ PRODUCT DISTRIBUTION: 

HYDROC.~RBONS : 5*~  H~: 7.74 
OXYGEI~TES : 0.11 CO : 82.72 
CU2 : 0-88 H2 : 2-90 

tttt~tttttttttttttttttttttttttttttttttt~ttt~tttt~ttttttTt~t~t~1~t~tttt~tttttt~tttT~tt~t~tttt 

HYI)ROCJ~R]BON SELEC"rIvI'I~', WT~: 

C1 : 15-39 
C2tANE : 1.79 
C2tENE : 0.84 
C3tANE : 1-19 
C3t[NE : 5.40 
C4 ISO+ANE: 1.78 

C4~.NE : 4-54 
C5tCli : 34.30 
C12TC18: 18.75 
C19tC23: 7-93 
C24T34 : 6-91 
C35+ : 1.17 

.tTtttTttTttTTtttTTttTttttttttttttttttttttttttTttt~tttttfttttttttttttttttttttttttttttttttttttttt7 

FUEL FRACTIONS, WT%: 

GASOLINE (C5tCll): 34-30 
DIESEL (C9i~5) : 40-48 

ttttTtttt'*'t~*tttttttttttttTt~tttttt~t*tttttttttttttttt~ttTttttttÈtttt~tttttttttttt~tttttttTtt 

EI_EMEITTAL RECOVERY: CARBON : 97-75 
HYDROGEN: 93-63 
UXYGEN : 99-33 

•tt•••tttt••Tttttt•tttttttttttttTttt•tttttttttttttttttttttttt•tttttt•tttttttttttttt•tttttt•ttttt 

IwI.L 



Table 21 

HYDROCARBON PRODUCT DISTRIBUTION 

C6,'ii'I;;":- F]~.["TI'L'Y 
p, iT,f:. "," 

HOT FOR ~UBLI~AII~I~ 

RUI~ NO. 788~-I-589 

SAMPLE NO. 24 

CARBOH HO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N-ALKANES I-ALKENE BRANCHED ISO~IERS 
WT % MOLE • WT % MOLE % WT % MOLE 

15.39 53.37 O.O0 G.OD 0.00 0-00 

1.79 3.31 0.84 1.67 0.00 0.00 

1.19 1.51 5.40 7.13 0.00 0.00 

1.72 1.64 4.54 4.49 0.07 0.06 

1.78 1.37 4.56 3.62 0.20 0.15 

$.55 4.23 0.12 0.08 0.00 0.00 

2.74 1.52 2.16 1.22 0.15 0.08 

2.38 1.16 1.80 0.89 0.17 0.08 

2.09 0.90 2.05 0.90 0.34 0.15 

1.88 0.73 1.92 0.76 0.36 0.14 

1.50 0.53 1.22 0.4~ 0.32 0.11 

1.54 0.50 1.30 0.43 0-15 0-05 

1.57 0.47 1.28 0.39 0.24 0.07 

1-58 0-44 1.18 0.33 0.29 0.08 

1-63 0-43 0-93 0-25 0-30 0.08 

2.30 0.57 0.00 0.00 0.27 0.07 

2-14 0-50 0-00 0-00 0.09 0.02 

1-87 0-41 0.00 0.00 0.09 0-02 

1-85 0.38 0.00 0.00 0.07 0.02 

1-71 0-34 0.00 0-00 0-06 0-01 

1-53 0-29 O.OD O.DD 0.05 0.01 

1.37 0.25 O.OD O.DD 0.04 0.01 



RUN NO. 78~-1-589 

SABPLE NO. 24 

CARB0~I ~ .  

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 21 (Cont'~) 

HYDROCARBON PRODUCT DISTRIBLITIOB! P-4 l[;:i:':.E: [ ~..~ F~. 

N-ALKANES I-ALKENE BRANCHED I SOI'IERS 
WT ~, MOLE % WT % MOLE % ~ % ~JmOLE ~.. 

1.21 0.21 0.00 0.00 0.D4 0-01 

1.08 0.18 0.00 0.00 0.03 0.01 

0.97 0.15 0.00 0.00 0.03 0.00 

O.R4 0.13 0.00 0-00 0.02 0.00 

0-73 0.II 0.00 0.03_ 0.02 O.DO 

0-61 0.09 0.00 0.00 0.02 0.00 

0.50 0.07 0.00 0.00 0.02 0.00 

0.~ 0.06 0.00 0.00 0.02 0.00 

0.45 0.06 0.00 0.00 0.01 0.00 

0.43 0.05 0.00 0.00 0.00 0.00 

0.33 0.04 0.00 0.33 0.01 0.00 

0-32 0.04 0.00 0.00 0.01 0.00 

0.31 0.04 0.00 0.00 0.O0 0.00 

0.28 0.03 0.00 0.00 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.~ 

0.16 0.02 0.00 0.00 0.00 0.00 

0.13 0.01 0.00 0.00 0.00 0.00 

0.09 0.01 0.00 0.00 0.00 0.00 



TABLE Z2 

MASS BALANCE 
PROCESS CONDIT]ONS AND PRODUCT SUI~IARY 

I ~  I "-" i l  i : r . . ~ ,  i 

{ l l i g t .  I l ~ l i  

~tt~ttt~tttttttttt~tIt~tttttttttttt~tf~tttTtTTtt~Ttt~t~Tttt~ttTttt~ttt~t~t~tttT¢Tt~tTTT~T 

CATALYST : Co/T.IIAL~J3 
SAMPLE ~O: 78~tlT589T26 

REACTOR LOADING, P~_S ." 408.0 T, C : 259.0 FEED RATIO, 
CATALYST LOADING, WT%: ~ -3  P, PSIG : 6(]0 CO/H2' 1-26 
"lIME ON STREAM, HRS : 335-5 GHSV, ]./HR: 2!4-6 

t t t ~ t t t  ttttttttttttttttttttttttttttttttttttttt'tttttttttt tTttttlrtTTttTTttttttTttTtttttttttttTTTT 

USABE RATZO, C01H2 : 0-45 BULK ACTT.VITY, 
%OVEPJd.L CONV-, "C0+H2:25.16 HOL SYNGAS/K6 CAT/HR: 9-94 
%CO CoNy. : 12.97 SPEc1~zc ACTIVITY, 
~H2 COke. : 35-00 MOL C{]/MOL METAL/MIN: 0-0~ 

t t t t t t f t t t t t t t t t t t t t t t t t  ttTttttttttttTttttttt?Ttttttttttttttttttttttt~rTttttttTtttTttttttl"TTT~tt" 

~EIGHT ~. PROIXICT DISTRIBUTION: 

HYDROCARBONS : 4,48 H20: 6.21 
0XYSENATES : 0.09 CO : 84.~2 
C02 : 1.48 H2 : 5-51 

t tt t t t fft~t tttttttttttfft t tttttttttttttttti'tttttttTttttttt~tttttttttttttttti~tttttttttTtti1-tttt 

HYDROCARBON SELECTIVITY, W'T~: 

CI : 20-88 
C2tANE : 2-23 
C2TENE : 1.11 
C3*ANE : 1-50 
C3tE.~E : "6-].5 
C4 ISO+ANE: I - ~  

C4*ENE : 4-93 
C5~CI_I : 32.28 
C12TC18:16-72 
C191f.23 • 5-99 
C24t~ : 5-(13 
C35+ • 0.90 

t f i t t t  t t t t  t Prt t t t T t  t f t t  t t t - t t  tttttttttttttttttt~ttttttttttttttftfttttttttttttttttt t t t t t t t t  t t t  t t t  

FUEL FRACTIONS, WTZ: 

&L~OLINE (C5"Ell): 32-28 
~IESEL (C9"tC2~) = ~:~l.-63 

tttttttttttttttttttttttttttttttttrtttttttttttttttttTttt•tttttttttttTttttttttttrtt• ittftttttt~tT 

% ELE~NTAL RECOVERY: CARBON : 97-06 
HYDRO~EtZ: 90-92 
0XY~N : 99-03 

tt~tttmttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttTTttttttttttttttttt~ttttt~tt~ 
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RUt~ NO. 78gg-1"-r-.~R9 

S,r.C.IPLE NO. 26 

CARBON N{~. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 23 

HYDROCARBOH PRODUCT DISTRIBUTION I:UI,t/IS ~TEIIIAL/], 
PA IEIt;/.:~L~. QXTA- 

Ji0~" ,q]J~ P~BUC~Ii~ 

N-ALKANES 1-ALKENE BRANCHED ISO~RS 
WT ~ MOLE ~ WT ~ I~_E ~ WT ~ MOLE 

20.~ 60.18 0.00 0.00 0.00 0.00 

2.23 3.43 i.II 1.83 0.00 0.00 

1.50 1.57 6.15 6.75 0.00 0.00 

1.88 1.49 4.93 4.06 0.00 0.00 

2.02 1.29 ~.85 3.19 0.18 0.11 

6.56 3.52 0.11 0.06 0.00 0.00 

2-52 1.16 1.95 0.92 0.12 0.05 

2-05 0.83 1.53 0.63 0.13 0-05 

2.00 0-72 1.75 0.64 0-32 0 - i i  

1.62 0.52 1.69 0.56 0.17 0.06 

1.33 0-39 1-09 0.33 0.28 0.08 

1.35 0.37 1.10 0.30 O. 13 D.03 

!.37 0.34 1.13 0.29 0.13 0.03 

1.40 0.33 1-02 0.24 0.24 0.05 

1.41 0.31 0.87 0.19 0.26 0.06 

2.13 0.43 0.00 0.00 0.27 0.05 

2.08 0.40 0.00 0.00 0.i0 0.02 

1.65 0.30 0.00 0.00 0.08 0.02 

1.25 0.21 0.00 0.08 0.21 0.04 

1.26 0.21 0.00 0.0~ 0.04 0-01 

1.15 0-18 0.00 0.00 0.03 0-01 

1.D5 0.16 0.00 0.00 0.03 0.00 
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RUt~ NO. 78R8-1-589 

SAMPLE NO. 26 

CARBON N0. 

23 

24 

25 

26 

27 

28 

2g 

3O 

31 

32 

33 

35 

36 

37 

8 :E.. 

39 

40 

Table 28 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBUTI0~J ~9.~T~I~$ PgIEI, TI4tLy 
~A ;'r 'Z" L'~c'-" ~;.T4- 

h'~T F~Z'. p .... , .... t,"L,~.., r,~ 

N-ALKANES 1-ALKENE BRANCHED ISOtERS 
W'T % MOLE • Ir|T % MOLE % WT % MOLE % 

0.94 0.13 0.00 0.00 0.03 0.00 

0.85 0.12 0.00 0.00 0.03 0.00 

0.77 0.10 0.00 0.00 0.02 0.00 

0.67 0.08 0.00 0.00 0.02 0.00 

0.5~ 0.07 0.00 0.00 0.01 0.00 

0-48 0.06 0.00 0.00 0.02 0.00 

0.41 0.05 0.00 0.00 0.01 0.00 

0.36 0.04 0.00 0.00 0.02 0.D0 

0.35 0.04 0.00 0.00 0.01 0.D0 

0.31 0.03 0.O0 0.00 0.00 0.00 

0-27 0.03 0.00 0.00 0.00 0.00 

0.24 0.02 0.00 0.00 0.00 0.00 

0.23 0.02 0.00 0.D0 0.00 0.00 

0.21 0.02 0.00 0.00 0.00 0.00 

0.15 0.01 O.00 0.00 0.D0 0.00 

0.13 0.01 0.00 0.00 0.0O 0.00 

0.10 0.01 O.O0 0.00 0.00 0.00 

0.07 0.01 O.DO 0.00 0.00 0.00 
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TABLE 24 

~,SS ~ALANCE 
PROCESS ~ONDITIONS AND PRODUCT SU~,IARY 

¢ON'[.U~S r:T£I:Ti~LLY 

liGT 10i~ ~i:Bl, i.'.kl!g.~ 

ttt~tttttttt~ttttttttttttttttttttt~tt~ttttTtttttttttttt~tTtttttt~t~tt~tttt~t~tttttttttt~tTttt~ 

CATALYST : CO/'[I/AL203 
S~LE No: 7&SS*IG89,31 

REACTOR LOADING, M~.S : 40~-0 T, C : 281-4 FEED RATIO, 
CATALYST LOADING, WT%: 22-3 P, PS~G : 310 C0/~: 1.50 
TIME ON STREAM, HRS : 383-3 GHSV, I/HR: 199-8 

USAGE RATIO, CO/H2 : 0.50 BULK ACTIVITY, 
g/JVERALL CONY-, CLF~H2: 28.62 MOL SYNC.~AS/K@ CAT/HR: 11-43 
%CO CONy. : 15.81 SPECIFIC ACTIVITY, 
%H2 CONy. : 47.76 MOL C0/I"C~L METAL/MIN: 0-11 

;tttttttt~tfttttttttt~ttttttttttttttttttttttttttttttttttttttt~tttttttttttt~ttttt~ttt~t~ttttttt 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 6.70 H2D: 7.93 
0XY6ENATES : 0-ii CO : 80.66 
C02 : 2.21 ~ : 2-39 

~tttttttttt~tt~ttttt~ttttttt~ttttttttttt~ttttttt~tttt~ttttttttt~tt~t~ttttttttt~ttttt~ttt~ttttttt 

HYDROCARBON SELECTIVITY, w'r~: 

C1 : 26-75 CqtENE : 4-64 
C2tA~ : 3.20 CStCll : 32.30 
C2*~E : 0.77 C~tC18:14.70 
C3tANE : 1.30 C19~23: 4.32 
C 3 t [ ~  : 5-~ C24,~ : 3-~ 
C4 I SO+ANE: 1-68 C3~ + : 0-53 

' t t ' t t  t t t t t t t t t t l r  t T t t T t t t t t t t  t t t t t t t t t t T t t t t t l - t t t t t t  t t t t  T t t T T t t t t t t t t t t t t t t t t t t t t t t  t t  t t t t ? t t t t t t T  

FUEL FRACTIONS, wII: 

~,SOL]NE (CSTC]]): 32-30 
DIESEL (C9tC25) : 3D.10 

~t~tttt~ttttTtttttttttttttttttttt~ttttt~ttttttttt~tt~ttt~tttttttttt~ttttttttttttt~Tt~tttt~tttt 

Z ELEf'IENTAL RECOVERY: CARBON : 99-18 
HYDROGEN: 98-07 
UXYGEN : 100-08 

" t t t t t t  t t  t t t t  t t t t t t t  t t t t  tt÷ttttttttttttttttttttttttttTttt t , t t t t t t t t t t t t t t  t t t t t t T t t t t t t t , , t t t , t t ,  
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RUII t~O. 7,%~-I-589 

SAMPLE NO. 31 

CARBON ~D. 

1 

2 

3 

4 

5 

6 

7 

.R 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 25 

HYDROCARBON PRODUCT DI STR I BUTI 0~' 
C61t,'r~-IF,~ P.;IEII.TiA',.'I 

PATIEIiIABLF. ~. iA- 
HOT F~P P[;:;~..~.TI~fl 

t4-ALKANES I-ALKENE BRANCHED ISOMERS 
% MOLE % WT % r~LE X WT % MOLE '~ 

26-75 66-39 0.0D 0.00 0.00 O.00 

3.20 4-23 0.77 1.09 0.00 0.00 

1.30 1.18 5.95 5.62 0.00 0.00 

1.62 1.11 4.64 3.29 0.05 0.0q 

1-94 1.07 5.01 2.84 0.20 0.11 

6.al 2.% 0.36 0.17 0.00 0.00 

2.45 0.97 1.83 0.74 0.44 0.17 

1.91 0.67 1.44 0.51 0.52 0.18 

!.61 0.50 1.50 0.47 0.70 0.22 

1.38 0.39 1.19 0.34 0.87 0.24 

1.16 0.29 0.70 0-18 0.68 0.17 

1.17 0.27 0.61 0.14 0.54 0.13 

1.17 0.25 0.51 0.11 0.54 0.12 

1.16 0.23 0-41 0.08 0-55 0.ii 

1.51 0-28 0.00 0.00 0.53 0.10 

1-56 0.27 0.00 0.00 0.49 0.09 

1.88 0.31 0.00 0.00 0.26 0.04 

1.65 0.26 0.00 0.00 0-19 0.03 

1.13 0.17 0.00 0.00 0-10 0.01 

0.82 0-12 0.00 0.00 0.03 0.00 

0.75 0-i0 0.00 0.00 0.02 0.DD 

0.,73 0 .~  0.00 0-00 0-02 0.00 

68 



RUN N{I. 788R-1-5~9 

SAMPLE NO. 31 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table Z5 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBLFFION CGNT~IIt% PgTEN~AILY 
PAIESI~LE 54;A- 

N-ALKANES I-ALKENE BRANCHED ISOMERS 
WT % MOLE ~ WT % MOLE ~ WT • MOLE Z 

0,69 0.08 0.00 0.00 0.03 0.00 

0.65 0.08 0.00 0.00 0.02 0.00 

0.59 0.07 0.00 0.00 0.02 0.00 

0.48 0.05 0.00 0.00 0.01 0.00 

0.41 0.04 0.00 0.00 0.01 0.00 

0.33 0.03 0.00 0.00 0.01 0.00 

0.28 0.05 0.00 0.00 0.01 0.00 

0.24 0.02 0.00 0.00 0.00 0.00 

0.23 0.02 0.00 0.00 0.01 0.00 

0.22 0.02 0.00 0.00 0.00 0.00 

0.17 0.01 0.00 O.O0 0.00 0.00 

0.17 0.01 0.00 0.00 0.00 0.00 

0.16 0.01 0.00 O.OD 0.00 0.00 

0.13 0.01 0.00 0.00 0.00 0.00 

0.09 0.01 0.00 0.00 0.00 0.00 

0.06 0.00 0.00 0.00 0.00 0.00 

0.05 0-00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 



TABLE 26 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~IARY 

C01~IAINS F~;£!;TIA!tY 
PAIE~T.'.BLE ~,T~- 

l(0! F~r F..Z';Z :~1;;" 

tt~t~tttt~t~tt~tttttttfttttfttt~T~ttTtt~ttt¢~t~tT~ttttttt~t~t~ttttt~tttttttt~tt~tt~tt~I 

CATALYST : Co/TI/AL2D3 
SAMPLE NO: 7~8t~tS$Dt33 

REACTOR LOADING, ItS : LI08-0 T, C : 281-6 FEED RATIO, 
CATALYST LOADING,.WT%: 22-3 P, Psi~ : 310 CO/H2: 1.51 
TI~E ON ~TREAtl, HRS : 407-1 GHSV, ]JHR: 406-3 

t~tt~titttt~tit~tf~tt~tt~t~t~t~fttf@~ft~ett~ttf~÷tttftt~tttt~t~tttttt~tt~t~ttttt~ttttt: 

USAGE RATIO, C0/H2 : 0-52 BULK ACTIVITY, 
%[h~ERALL CONV-, CO+H2:20-71 MOL SYNGAS/KG CAT/HR: 16-82 
%C0 CONV. : 11-70 SPECIFIC ACTIVITY, 
%H2 CONy- : 34-33 MOL C0/fiOL METAL/HIN: 0-1~ 

t't•ttt•ttttt••ttttttt•ttttt•ttttttt•ttttttttttttt•tttt•ttttttttttttttt•tttttttttt•ttttttttttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 4.67 1t20: 5-63 
0XYSENATES : 0.07 CO : 85.55 
C02 : 1.07 H2 : 3.0D 

ttttttttt~tttttttttt~tttttttt~ttttttt~t~t~tt~tt~ttttttt~t~tt~tt~tttttt~tftttttttttttttttt~ 

I'IYDROCARBON SELECTIVITY, WT~: 

C1 : 24.82 C4tENE : 4.33 
C2tANE : 2-51 C5tCII : 30-32 
C2tENE : 1-09 C12TC18:16-89 
C3tANE : 0.93 C19tC2_3: 9.31 
C}IENE : 5-44 C24t34 : 2.74 
C~ ISO+ANE: 1-2.5 C55 + : 0-38 

ttttt•tt•ttttttttttttttt•tttttttttttttttttttt•ttttttttttttt••ttttt•ttttttt•tttttttttt•tt•ttttt 
i 

FUEL FRACTIONS, WT%: 

GASOLINE [C5~11): 30-32 
DIESEL (CgtC~) : 36-79 

~tfttttttttttt~tttttttttttttttt~tttt~ttttfttttt~tttttttttttttttttttttttttt~t~tttttttttttttttt~ 

%ELEMEntAL RECOVERY: CARB~ : 98.35 
HYDROGEN: 97-57 
OXYGEN : 98-~0 

ttt•tttt••ttt•tf•tfttt•ttttttttt••ttt•tftt•tttttt•tt•tt•tt?t•tt••tt•ttttttttftttttt•t•tt•t•t••• 

70 



RUI' NO. 7P~:-1-589 

S~]PLE NO. 33 

Table 27 

HYDROCARB(~ PRODUCT ~)ISTRIBUTION 
COIfT, AIR5 I'.T!. E:ITi~LL~ 

PAIEST;..~L- r~',TA- 

CARBO~J 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

ii 

12 

13 

14 

15 

16 

17 

Ie 

19 

20 

21 

22 

NO. 
N-ALKANES 1-ALKENE BRANCHED I $OMERS 

WT % MOLE • WT • MOLE • Vh" ~ MOLE % 

24.82 65.89 0.00 0.00 0.00 0.00 

2-51 3- 56 1-09 1-65 0-00 0-00 

0.93 0.90 5-~ 5-50 0.00 0.00 

1-25 0.9] 4.33 3-28 0-00 0.00 

1.35 0-80 4.85 2-94 0-16 0.10 

5-92 2.93 0.28 0-14 0.00 0-00 

2-09, 0.89 2.07 0.90 0.31 0.13 

1.69 0.63 1.61 0.61 0.33 0.12 

1.52 0.50 1.68 0.57 0.43 0.14 

1.41 0.42 1.54 0.47 0.70 0.21 

0.94 0.25 0.90 0-25 0.56 0.]5 

1.11 0.28 0.81 0.20 0.58 0.14 

1.19 0.28 0,73 0.17 0.50 0.12 

1.21 0.26 0.62 0.13 0 .~  0.11 

1.20 0.24 0.50 0.i0 0.48 0.I0 

1.61 0.30 0.00 0.00 0.47 0.09, 

1.81 0.32 0.00 0.00 0.49 0.09 

2.73 0.46 0.00 0.00 0.37 0.06 

3.08 0.49 0-00 0.00 0.42 0.07 

1.79 0.27 0.00 0.00 0.87 0.13 

1.20 0.17 0.00 0.00 0.39 0.06 

0.79 0.11 0.00 0.00 0.14 0.02 
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RUI~ ,L~. 78BP-1-5tR9 

SICCPLE ~. 

CARBO~ NO. 

23 

24 

25 

26 

27 

28 

29 

31 

32 

55 

34 

35 

36 

37 

3B 

39 

14D 

Table 27 (Cont 'd) 

HYDROCARBON PRODUCT DISTRIBtITI{II~ 

N-ALKANES 1-ALKENE 
WT • r~OLE % 14T % MOLE 

0-60 0-08 0-00 0-00 

0-48 0-06 0-00 0.00 

0.41 0.05 0.00 0.00 

0.34 O.Oq 0.00 0.00 

0.29 0.03 0.00 O.OD 

0.23 0.03 0.00 0.00 

0.20 0.02 0.00 0.00 

0.17 0.02 0.00 0.~ 

0.17 0.02 0.00 0-~ 

0.15 0.01 0.00 0.00 

0.12 0-01 0.00 0.00 

0.12 0.01 0.00 0.00 

0.12 0.01 0.00 0.00 

0.09 0.01 0.~ 0.~ 

0.06 0.01 0.00 0.00 

0.05 0.00 0.~ 0.~ 

0.04 0.00 O.OO 0.00 

0.02 0.00 0.00 0.00 

CO,~I'AINS POTENTIALLY 
FAT[~TA-qL£ OATA- 

lIGT FOE ~"-" ':., -,, 

BRANCHED ISOMERS 
WT ~ MOLE Z 

0.03 0.00 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

O.Ol 0.00 

0.01 0.00 

0.00 0.00 

0.01 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 
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TABLE 28 

MASS BALANCE 
PROCESS CONDITIONS AN~ PRODUCT SUHHARY 

C~A!R£ POTENH~LLY 
FAT£NT~;Lt D~T~. 

ttttT~ttt~tt~tttttt~r~t~ttttt~ttttt~ttt~tttt~tt~T~ttttt~t~tttt~tt~tTtT~tt~Ttt~ttTtttttttt 

CATALYST : CO/I]IAL203 
SAtlPLE NO: 7888*1~5B9t35 

REACTOR LOADING, MLS : 408.0 T, C : 280.5 FEED R~TTO, 
CATALYST LOADING, w~%: 22.3 P, ~SIG : 310 C01H2: 2.~1 
TmE ON STREAM, H~S : 431.1 GHSV, I/HR: 405.2 

~tt~ttt~ttttt~ttttt~ttttt~tttttt~tt~tt~ttt~tttttt~ttttttt~t~tttt~tt~t~T~t~ttt~t~tf~ 

USAGE RATIO, C01H2 : 0.61 BULK ACTIVITY, 
%~)VERAL.L CONV., CO+H2: 17.96 MOL SYNGAS/KG CAT/MR: 14.55 
%CO CONv- : I0-~ f] SPECIFIC ACTIVITY, 
%H2 CONV- : 33-56 MOL CD/MOL METAL/MIN: 0.16 

~t~tt~tt~ttttt~t~ttTt~t~ffttttt~t~tt~t~ttttt~t~ttt~t~tttt~ttttTTItttTtttt~t~t~e~t~ t 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 3-~1 H ~  3 - ~  
OXYGENATES : 0-05 CO : 89-27 
C02 : 0.94 1t2 : 2-34 

.~tt~ttt~TtT~Ttttttttttt~tTt~ttt~tTtttttTtTTT~TtTtttTtt~t~t~tt~tt~t~tt~~t~ttt~t 

HYDROCAI~ON SELECTIVITY, WTI.' 

Cl : 25.33 
C2tANE : 1-36 
C2*ENE : 0-95 
C3tANE : 0-72 
C3tENE : 5-60 
C4 ISO+ANE: 1-02 

C4tENE : 4-~ 
C5tCli : 28-B2 
C]2tC18: 18-36 
C1~C2_3: 11.19 
C24T~ : 3-61 
C35+ : 0.48 

tttt~ttttttttttttttttttttttttttt~tttttttttttttttttttt~tt~tttttttttttttt~t~tttttttttttt~ttttttttt 

FUEL FRACTIONS, WTZ: 

GASOLINE (CStC~I): 28-82 
DIESEL (CgtC2S) : 39.84 

% ELEMENTAL RECOVERY: CARBON : 97-06 
HYDROGEt~: 95.98 
OXYGEN : 97.28 

tttt~tttt~ttttttt~tt~tttt~tttt~ttttttt~ttttttt~tttttttttttttTt~ttttt~tttttit~tttttt~tTttt 
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RB~J NO. 7.R88-!-5R9 

SEMPLE I, Ln. 35 

CARBD~! HD. 

1 

2 

3 

5 

6 

7 

g 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

lq 

20 

21 

22 

Table 29 

HYDROCARBDH PRODUCT DISTRIBUT,!nN CDflIAiNS P~TERTIA[LY 

H-ALKANES 1-ALKENE BRANCHED ISOMERS 
~T % MOLE % I',h" % ["IOLE X WT % MOLE 

23.33 65.59 0.00 0.00 0.00 0.00 

1.36 2.04 0.95 1.53 0.00 0.00 

0.72 0.73 5.60 6.00 0-00 0.00 

1-02 0.79 4.56 3.66 0.00 0.00 

1.35 0.84 5.40 3.47 0.15 0.0. ~ 

5-92 3.10 0.26 D.14 0.00 0-00 

1.49 0.67 2.12 0.97 0.24 0.11 

1.19 0.47 1.45 0.58 0.24 0.09 

1-12 0.39 1.55 0.$5 0.32 0-11 

1.14 0.36 1.57 0.50 0.60 0.19 

0.91 0.26 1.13 C.33 0.69 0.20 

1.12 0.30 1.03 0.28 0.72 0..19 

1.22 0.30 0.95 0.24 0.58 0.14 

1.25 0.28 0.87 0.20 0.59 0.13 

1.25 0.26 0.75 0.16 0.60 0.13 

1.27 0.25 0.59 0.12 0.56 0.11 

1.84 0.34 0.00 0.00 0.53 0.i0 

2.24 0.40 0.00 0.00 0.40 0.07 

3.07 0.52 0.00 0.0O 0.43 0.07 

2-20 0.35 0.00 0.0D 1.05 0.17 

1.5g 0.24 0.00 0.0D 0.59 0.09 

1.10 0.16 0.00 0.00 0.27 0.04 



RUN ~!O. 78RR-I-5R9 

SA~IPLE NO. 35 

CARBOH )J0. 

23 

2u 

25 

2G 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4D 

Table 29 {Cont'd) 

HYDROCARBOrI PRODUCT DISTRIBUTIDt~ 

f 4 I [ ; i , ' :  ; 
. . . . .  O.'.i..'.. 

R0T FSR ....... . 

N-ALKANES I-ALKENE BRANCHED I SOr, F RS 
% ['~" E X WT % MOLE X ~ % P'IOLE % 

0.79 0.11 0.00 (l.0O O.12 0.02 

0.64 0.09 0.00 0.0(% 0.04 0.00 

0.57 0.07 0.00 ~.00 0.02 (~.00 

nL43 0-05 0-00 O-m 0-02 O'C~ 

0-37 0.0q 0.00 G.00 0.01 0.00 

0.30 0.03 0.00 0.00 0.01 0.00 

0.2~ 0.03 0.00 0.00 0.01 0.00 

0.22 0.02 0.00 0.00 0.00 0.00 

0.21 0.02 0.00 0.00 0.01 0.00 

0.19 0.02 0.00 0.00 0.00 0.00 

0.16 0.02 0.00 0.00 0.00 0.00 

0.15 0.01 0.00 0.00 0.~ . .  0.00 

0.15 0.01 0.00 0.~ O.CX) 0.00 

0.12 0.01 0.00 0.00 0.00 0.00 

0.08 0-01 0.00 0.00 0.00 0.00 

0.06 0.00 0.00 0.(30 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 



TABLE 30 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~IARY 

PkTEi;T:~LE .~; , -  

ttttTTtt~t~tttttttt~tttttt~tttttttttttttttttttTt~ttttttt~t~ttt~tttttttttttT~t~t~ttttt~t~tT 

CATALYST : Co/TI/AL203 
SAMPLE NO: 7888tlt5Bg~37 

R~ACTO, I~ADZNG, ~S : 408-0 T, C : 259-2 FEED P~TIO, 
CATALYST LOADING, WT%: 22-3 P~ PSIG : 310 Cb/H2: 2-01 
TIME ON STREAM, HRS : 503.6 6HSV, ~/HR: 405.1 

~ttt~ttttttt~tt~ttttttfttttt~t~ttttttttttttt~t~tt~ttt~ttt~ttttttttttttttttTttttt~tt~tttttt 

USAGE IRATIO, C0/H2 : 1-17 BULK ACTIVITY, 
~JJVERALL CONV-, C0+H2: 13-21 MOL SYNGAS/KG CAT/MR: 10.69 
%C0 CoNy. : 10.66 SPECIFIC ACTIVITY, 
%H2 CONy. : 18.31 MOL C0/MOL METAL/MIN: 0-1~ 

~tt~tttttttt~tt~t~ttt~ttttttttttTttttTtt~ttttTTttT~t~ttttTttTt~TtttttT~tt~tTtTT~tttt~Tttttt~t~ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYORO~ONS: 1.94 H20: 2.28 
OXYGENATES ! 0-03 " CO : 92-39 
C02 : 0.35 H2 : 3.01 

t~tt~t~tt~ttttttt~tt~tttt~t~ttttt~t~tt~ttt~tttttTt~ttttt~ttttttt~t~tttttttttt~ttt~ttt~tTtttC 

HYDROCARBON SELECTIVITYw wl']~: 

C1 : 16.06 
C2tANE : 0.57 
C2TENE : 1.33 
C3tANE : 0-51 
C3tENE : 3~90 
C4 ISO+ANE: 0.81 

C4*ENE : 3-36 
C5tCll : 19-75 
C12tC18:20-94 
C19tC23:21-60 
C24t34 : 9-90 
C35+ : 1-27 

tttttttttttttttttttttttttttttt~ttttttttttttttttttttttttttttttttt~tt~rttttt~tttttttttttttttttttt~ 

FUEL FRACTIONS, WT~: 

GASOLINE (C5tCll): 19-75 
DIESEL (C9~25) : 53-06 

tttttttttttTtttt~tttttttttt~ttttttttttttrtttttttttttt~ttt~tttTtT~ttttttttttttttttttttttt~tttt 

% ELEMErCrAL RECOVERY: CARBON : 93-24 
HYDROGEN: 97-36 
OXYGEN : 93.P7 

tttt~ttttttttttt~ttt'tt~ttttttttttTtTtTtttttt~tTttttttttttt~.tt~tttTtt~tttttttttTt~tttttt~tttt 

76 



Table 31 

HYDROCARBON PRnD{~CT DISTRIBUTIOII 

RUN Hn. 7888-1-5R9 

SAMPLE ~ .  37 

CARBO~ NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

CO~T'!E~ ~TEItTIAI.LY 

N-ALKAMFS I-ALK ENE ~RANCHEI) ] SOi"~.RS 

16.06 60.68 0.00 0.00 0.00 0.00 

0.57 1.16 1.33 2.87 0.00 0.00 

0.51 0.69 3.90 5.61 0.00 O.OU 

0.81 0.85 3.36 3.62 {].00 CJ.O0 

0.92 0.77 4.10 3.54 0.00 0.0{) 

3.75 2.63 0.00 0.00 0.00 0.00 

0.00 0.00 2.32 1.43 0.00 0.00 

0.64 0.34 1.05 0.57 0.06 0-03 

0.75 0.36 1.22 0.59 0.07 0.03 

0.89 0.38 1.52 0.65 0.13 0.06 

O.~R1 0.31 1.25 0.49 0.29 0.11 

1.02 0.36 1.22 0.44 0.35 0.13 

1.16 0.38 1.27 0.42 0.27 0.09. 

1.32 0.40 1.31 0.40 0.34 0.10 

1.41 0.40 1.29 0.37 0.37 0.I i  

1.50 0.~ 1.27 0.34 0.30 0.08 

1.85 0.46 1.09. 0.2~ 0.29 0.07 

3.05 0.72 0.00 0.00 0.27 0.07 

3.69 0.83 0.00 0.00 0.30 0.07 

5.01 1.07 0.00 0.00 0.47 0.10 

3.89 0.79 0.90 0.19 0.62 0.13 

2.99 O.SR 0.54 0.11 0.44 0.09 
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RUIJ ~J0. 7B~8-1-58g 

SAMPLE ND. 37 

CARBO~! NO. 

23 

2~ 

25 

2~ 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 31 (Cont'd) 

HYDROCARB01J PRODUCT DISTRIBUTION C~XTt:!tF 2~I[NTIALL ~. 

N-ALKANES I'ALKENE BRANCHED ISOMERS 
~ X Mn, E ~. VIT ~ I~OLE ~ V!T X IDLE X 

2.28 0.43 0.24 0.0q 0.24 0.04 

1.78 0-32 0.10 0.02 0.13 0.02 

1.51 0.26 0.00 0.00 0.08 0.01 

!.23 0.20 0.00 0.00 0-05 0.01 

1-01 0.16 0.00 0.00 0.03 0.00 

0.80 0.12 0.00 0.00 0-02 0.00 

0.66 0.10 0.00 0.00 0.02 0.00 

0.57 0.08 0.00 0.00 0.01 0.00 

0.56 0.08 0.0D 0-00 0-02 0-00 

0-52 0.07 0.00 0.OD 0.00 0.00 

0.41 0.05 0.00 0-00 0-00 0.00 

0.40 0.05 0.0~ 0.00 O-00 0.00 

0.39 0.05 0.00 0.00 0.00 0.00 

0.31 0.04 0.00 0.00 0.00 0.00 

0.21 0.02 0.00 0.00 0.00 0.00 

0.15 0.02 0.00 0.00 0.00 0.00 

0.12 0.01 0.00 0 00 0.00 0.00 

0.08 0.01 0.00 C.00 0.00 0.00 
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TABLE 32 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUmmARY 

{L",T.LIKS P'.'TrliTIL[LT 
~-, .- - , t ,  ~.. I ~.~, L'. ~.L" ( , . ~ .~ -  

l;:;T F:'-.'-. FZL;C',TII~ti 

~?~tttt~tttT?tTttttT~tT~TT~tTttTT~ttTT~?Tttt?T?~TT~T?TT?~tt~ttt~tttTtt~tT*tfT~TtttT?T~t~ 

CATALYST : Co/T!/AL~3 
~ P L E  NO: 7888,1,589,~i 

REACTOR LOADING, rtS : 408-0 T, C : 238-5 FEED RATIO, 
CATALYST LOADING, W'T%: 22-2 P, PSIG : 510 C0/H2: 2-0i 
TIME ON STRENI, HRS : 526.8 GHSV, I/HR: q05-7 

tttttt~ttttttt~tt~T~Ttt~ITt~ttttTTtttTtt~TttTTTT~TTITT~?tt~Tt?~t~T~T~TtT~I~tT~vt?T~tTT~t~ 

USAGE RATIO, C0/H2 : 0-78 B4JLK ACTIVITY, 
~RALL CONV., E0*H2: 7-75 MOL SYNGAS/KG CAT/HR: 6-28 
~0  CO,IV- : 5-07 SPECIFIC ACTIVITY, 
%H2 CONY- : 15-12 MOL C0/MOL ME'rAL/M~N: 0-08 

,t.t.t.tt.ttt..tt.ttt..tt..tt.t...ttttt""""----------""""""t"t"'"" 

WEIGHT % PRODUCT DISTRIKrHoN: 

HYDROCAP, BONS : l.q5 H20: 0.67 
OXYGENATES : 0.01 C 0 : 9 4 . 4 3  
C02 : 9.37 H2 : 3.07 

tttttt.ttttttttttt.t.ttttttttt--ttt----t--t----t----t--ttt--t--t--tttttt--t--ttt t t - - " t " " "  

HY~RBON ,~LECTIVITL W'T~: 

CI : 21-91 
C2tANE : 0-78 
C2tENE : 1-81 
C3tANE : 0-69 
C3tENE : 5-32 
Cq ISO+ANE: 1-11 

C/41'ENE : 4.D8 
C9CII : 21.39 
C12<18: ii-~ 

C19<23: 17.01 
C24t34 : 11.93 
C35+ : 1-62 

.ttttttttttttttttttttttttttttttttttttttttttt~ttttT~ttttttt~tttttttttttttttttttttttttttttttttftTt 

FUEL FRACTIONS, WT%: 

~S~INE (C5tC11}: 21-39 
DIESEL (CgtC~) : 37-00 

t t . t t . t . t . t . . * t t t . . t  t.Ztt.t..tt.tt.T.ttt"t.t"tt""ttt"t"tttt""ttt'tt"" 

% ELEMENTAL RECOVERY: CARBON " 98-00 
HYDROGEN: ~-05 
0XYSEN : ~ -45  

tt~ttTt~tt"t"tt~t~tt"tt~t~"tt~t~t~tt"ttt~"tTttt~t~tt~t"ttt"~tttttttt"t~"t""~ 
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Table 33 

RUI! I~. 7888-i-5~g 

SAMPLE ~O- 41 

HYDRQCARBON PRODUCT DISTRIBUTION C 0 ~.:.L:':" r-.17[,~ TI~.U.y 

CARBn~ 

1 

2 

3 

q 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2n 

21 

22 

ND. 
fl-ALKANES I-ALKENE BRANCHED ] SOIIERS 

]~I'I" • t'IOLE % WT X MOLE ~. i,|T ~. HOLE 

21-91 65.51 O.O0 0.00 0.00 0.00 

0.78 i.25 1-81 3.10 0.00 0.00 

0.69 0.75 5.32 6.05 0.00 O.DO 

i.Ii 0.92 4-58 3.gl 0.00 0.00 

1.25 0.83 5.58 3.82 0.00 0.00 

5.61 3.12 0.00 0.00 0.00 0.00 

0.00 0.69 3.02 1.47 0.00 0.00 

0-65 0.27 1-06 0.45 0.06 0.03 

0.54 0.20 0.87 0.33 0.05 0-02 

0-52 0.18 0.89 0.30 0.08 0.03 

0-42 0-13 0.64 0.20 0.15 0.05 

0.53 " 0.15 0.63 0.18 0.18 0.05 

0.61 0.16 0.65 0.17 0.14 0.04 

0.70 0.17 0.68 0.16 0.18 0.04 

0.78 0.18 0.66 0.15 0.20 0.04 

0.89 0-19 0-65 0-14 0.16 0-03 

1.29 0.26 0.56 0.11 0.15 0-03 

2-06 0-39 0.00 0.00 0.14 0-03 

2.71 0.148 0.00 0.00 0.16 0.03 

3.72 0-63 0.00 0.00 0.27 0.05 

3.30 0.53 0.46 0.08 0.35 0.06 

2.82 0.44 0.28 0.04 0.27 0.04 
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RU~ ~ .  7888-1-589 

SAMPLE ~ .  41 

CARBON NO. 

23 

2u 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 33 (Con~'d) 

HYDROCARBON PRDDIICT DISTRIBUT] ~r! 

N-ALKANES 1-AL KEN E 
W"F X MOLE ~ HT % F'~OLE 

2.38 O. 35 O. 12 O. 02 

2.01 0.28 0.05 0.01 

1.76 0.24 0.00 0.00 

1.49 0-20 O.O0 0.00 

1.26 0.16 0.00 0.00 

1.01 0.12 0.00 0.00 

0.84 0.10 0.00 0.00 

0.73 0.08 0.00 0.00 

0.71 0.08 0.00 C.O0 

0.66 0.07 0.00 0.08 

0-53 0-05 0.00 0.00 

0-51 0.05 0.00 0.00 

0 50 0.05 0.00 0.00 

D.40 0.04 0.00 0.00 

0.27 0.03 0.00 0.00 

0.20 0.02 0.00 0.00 

0-15 0-01 0.00 0.00 

0.i0 0.01 0.00 0.00 

nrj:uT , CUi~T-'.[.q.~ p . . . . .  L~. [ :. T 
. . . . .  ~ , . . . .  

t *  . . . .  . 

. , ; I  :~I. ~': " " ' " "  " "  

BRANCHED 1 SO.ERS 
WT % riDLE 

0-17 0-02-' 

0-I0 0.01 

0-07 0-01 

0-05 0-01 

0.03 C)-O0 

0-03 0-00 

0-02 0-00 

0.01 0-00 

0-02 0-00 

0-01 0-00 

o-.oo 0.00 ".% 

0.01 0.~ 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 o.O0 
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c o  

Table 34 

Slurey Screenln9 Sur,,~ry 
78~0-33.731 

23,4 wD (96,02 if) Co2(CO}o/Zr(OPr)4tAI203 

COHIAI,% p,~I[II11.qLY 
pkl[Nl;,~tl {}AI~- 

HOl fO! rS~k~r, Hl~tl 

I tool syngasl I /~c~,IvIIY J . Se,ectlvt W g1'/ .... l 

2 
Feed J ACO/ /SV' d l  IOsaoe laulk~c~I~tLy-[-~-S]~e-E'IY'IE'--I . . . .  . . ] 

Io  ca,/I,r ':~'cO C°l"2l ~I12 I kg  ,u,z,,ol co/ FC;ltTc  fi   T  1¢17 73-I¢ -"1¢cc 31 
, ,, I 

L,,o. j,,,:o 
_ _  ] . . . . . .  1,,,oi c,v,i. L_J_[ "1 _ L _ I ~ I _ _ _ _ _ . _ L _ I _ _ _ _ I  

11 !10,9 300 234.6 1.76 19.5 9.4 29. 1.01 0.32 15,3 0.07 I1,1 14,16 40.7 22,5 fi,q4 4.~ 1fl,24 

10 143,d 300 238.4 1.59 
12 1110,O 305 234.9 1.72 

1({ 23LI.3 300 238,5 0.86 

21 285.3 305 251,6 0,05 
24 ~.09.5 303 259,7 O,R5 

?It 333.7 300 259.1 1,73 

33 4~11, / 300 261.5 1.73 

36 463.2 300 262.3, 1,41 
39 477,0 300 259.6 0,71 
44 572,fi 300 201,7 0.71 
41 bUG.6 3011 282.6 0.70 
52 644.fi 305 281.1 1.40 
56* 669,3 3011 260.8 1.41 
50' 741,0 302 259.9 1.41 
62* 765,4 300 258,2 0,11 
(,5 71lll, 3 300 261.1,1 O, 70 

66 j 813,1 560 261.6 1,40 

10.4 9.9 32.7 .69 0,51 13.8 O.0~ 
11.3 5.2 23.7 ,00 0.44 9,7 fl,O5 
19.4 X.5 40.7 ,95 0.41 7,5 0,04 

32.3 15,5 63.Q 1,94 0,51 12.4 0.OA 

43.2 ~0.2 47.g 0.98 0,48 16.7 0,10 

35.8 21.0 60,3 0,98 0.41 27.6 fl.lfi 

25.0 12.5 4b,9 !,45 0.40 20,1 0.11 

38.4 22,9 53,6 0,911 0.42 24,1 0 , 1 4  

40.5 25.2 55.4 O,�fl 0.44 12,7 0.011 
43,9 27,7 69.6 0.96 0.45 14,0 0.011 
29.7 14.3 59.5 1 ,94  0,46 9,3 0.06 
21.4 9,3 45.0 1,95 0,,40 13.4 0,111 

25.2 11,1 40.0 0,07 0.26 14.8 O.tl(o 

27.4 7.1 47.1 0.97 0,15 13,8 0,03 

36.5 13.3 59.2 0,98 0.22 9,2 0.03 
28,8 Ifi,fi 40.It 11,90 0.411 9,1 II ,l'i!, 

35,6 15,il 55,5 0,98 0,20 17,9 0.(1{I "' 

9.0 12.3 34.0 24,7 
O.fl 11,7 25.4 24.9 
O.fl 11.3 32.9 22.5 

7.7 9,5 29.2 24.1 

13.4 12.9 34.0 20.3 

14,1 12.0 34,4 19.6 

14.9 13.3 40,3 22,9 

]t,.fi 14.1 3[,.I] 17.2 

14.3 12.0 2fl. I 15.5 
25.1 16,2 27.fl 14.6 
Itl,,1 13.11 PiI,O 17.6 

, 24.4 16.6 32,3 21.9 
6.? 70,6 16 ? 5.9 
3.3 71,3 13.9 4,11 
4.1 7fl.4 1ft,9 5,9 

20.5 13,5 21,3 lO,R 

3.1 ?3.1k 17,1 5,5 

1ft.5 9.5 69,2 
lrj.4 12.11 116,7 

12.2 13.1 57.5 

12.P 1ft.5 [ [ .?  
11.4 10. I 53,5 

9.2 10.5 (i3,4 

4,6 4,fl 67.n 

7.3 8.fl fil.3 

13,fi Irl.6 59,1 

ft,7 g,6 49,1 
1.6 14.0 5"1..~ 
3,'.1 f . q  .~11.1 

n.t ,n.~ 
0,4 11,3 
11.4 O. I 
o.ro 10,1 55.6 

0.3 ft,;' 

*,~ (:2114 (:re|v: ~ ~ Cony. 
~6  15.5 
59 67,6 
62 77. ] 
fi6 • 74,5 



TABL~ 3~ 

~A$$ BALANCE 
PROCESS COtlD!TIONS AIJ~ PRODUCT S~I~RY 

ttt~ttttt~t~tttt~tttt~tt~tttttt~ttttttt~tttt~tttttttt~ttttttt*ttt~ttttttt~t~tttttttttt~ttt~ 

CATALYST : Co2(C0)B/ZR(OPR)4/AL21J} 
SA~PLE No: 7888t))t7)it8 

REACTOR LOA~NG, rtS : 452-0 T, C : 234.6 FEED KAT]O, 
CATALYST LOADING, WT%: 23-h H, PSIG : 3~0 CU/~2: i-01 
TIME ON STREAM, HR$ : 118-9 SV, L/G/HR: ~-7b 

tttHttt~t~tttt~tHH~ttt*tt*ttttt~ttttt~t~t~tt~tt~tt*~tt~tt~ttt~t~tttt~t~ttt~*~tt~ 

USA6E P~ATIO, CO/H2 : fi.32 ~ULK ACTIVITY, 
%OVERALL COr~V., CU+H2: 19-50 ~L SYNGAS/KG CAT/HR: 15.2°.i 
%CU CORN- : g-q3 ~EC~F~C ACTIVITY, 
%H2 Co~v. : 29.70 ~OL C0/IIOL ME'rAL/I'IIN: {J-g72 

ttttt~ttttttttttttttttttttt~ttttttttttt~tttt~ttttttttt~ttt~ttttttttttttttt~tttttttt~ttttttttttt~ 

WEIGMT % PROI~UCT DISTRIBUTIOf~: 

HYDROCARBONS: 5-].~ H20: 7-90 
gXYGENATES : 0-04 CO : 82.PI 
C02 : 0-21 H2 : 4-50 

ttttttttttttttttttttttt•ttttttttttttttt•tttttt•tTttttttt•ttttttttttttttttttttttttttttt•ttttttttt 

I~h'I)ROCARBON SEI.ECTIVI'FY, WT~: 

Ci : 11.07 C4t£NE : 4.42 
C2tANE : 1.01 C5tCll : 4U.65 
C2tENE : 0-68 C12tC18: 22.63 
C)tANE : 1.15 C19tC23: 5.9h 
C}tENE : 5-20 C24t~4 : )-71 
C4 ]SO+ANE: 1.81 C35+ : 0-74 

ttt•tttt•ttttt•ttttt••ttttttt•tttttttt•tttttt•t•ttttttttt••ttttttttt•ttttttttttttttttttttttttttt 

FUEL FRACTIONS, w'rX: 

(.1ASOLINE (C5tCll): 40-65 
DIESEL (C9tC25) : 45-~0 

ttt~tt~tt~tt~t~ttt~tt~t~tttttttt~tttttttt*t~ttt~t~tt~ttÈt~ttttt~+ttt~ttttttttttt*~t~*ttt~tt~. 

% ELEMENTAL RECOVERY: CARBOM : 101-84 
HYDROGEt|: 97-16 
UXYGEN • 1D4.42 

t~tttttt~ttttttttttttttttttttttttttttttttttt~*~ttttttttttttttttttttttttttttttttttt~tt t t t t t t t t .  
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Table 36 

HYURUCARBON PRODUCT DISTRIBUTION 

RUI: NU- 7B~gt33t731 

Sk'IPLE t.'U. $ 

CARBO~J I~U- 

i 

2 

3 

5 

6 

7 

8 

10 

! i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

C.'W'~ ;Ic'~ P'TZ;ITI;,£LT 
P'I'" - "0 ~' ° F,,, ~...:.,-~ C'JA- 

N@ALKANES ISALKENE BRANCHED I$OtERS 
WT % ,~OLE % WT % IIOLE % WT % ~iOLE ~Z 

11.07 44.~0 0.00 0.00 0.00 0.U0 

1-01 2.17 0.68 1.55 0.00 0.00 

1.15 1.57 5.20 7.95 0.00 O.UO 

!.81 2.00 4.42 5.07 0.U0 U.0C.' 

2.09 1.87 4.95 4.54 0.13 0.12 

7-54 5-63 0.14 0-11 O.{X~ O.Ou 

3.11 2.00 2.58 1.69 0.15 0.i0 

2.70 1.52 2.20 1.26 0.25 0.14 

2.78 1.59 2.40 1.22 0.55 0.25 

2.59 1.17 2.29 1.05 0.27 0.12 

2-05 0.84 1-38 0.58 0.49 0.20 

2.08 0.78 1.23 0.47 0.35 0.13 

2.13 0.74 1.06 0.37 0.48 0.17 

2.16 0.70 0.84 0.28 0.53 0.17 

2..77 0.84 0.42 0.13 0.11 0.03 

2.54 0.72 0.39 U.II 0-I0 0.03 

2-35 0-63 0.36 0.10 0.i0 0.03 

2.18 0.55 0.32 0.0g 0.12 0.03 

1-91 0.46 0.26 0.0B 0.09 0.02 

1.51 0.34 0.15 0.03 0.07 0-01 

1.22 0.26 O.OD 0.00 0.04 0.01 

0.91 0-19 0.00 0.00 0.03 U.0! 



RUt.' NO. 7&P~B,33t731 

SA.qHLE I,;'~. 8 

CARBOt, NO. 

23 

24 

25 

2E, 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3~ 

39 

4U 

Table 36 (Cont'd) 

HYDR[)CARB()I,', PRODL~CT DIS1 R [BUT ION 

,~,I~.':,:::.;. : " . ~ .  
-~JT ~,*,~ . . . . . . .  

,J:tALKANES ~tALKENE BRANCHED ISOI~ERS 
WT % rl~E = ~T % f ~ e  X I~ % r'bLE 

0.73 O. 14 0.00 U.~ 0.02 O.UU 

0.61 0.11 0.00 0.00 U.01 O.uO 

0-54 0.10 0.00 O.OU u.01 0.00 

0-49 0.09 0.00 0.00 o.OO u.o0 

0.41 U.07 O-(XJ U.uO 0.00 U.L,O 

0.31 0.05 U.O0 U.OU 0.02 O.OD 

0-25 • 0-04 0.00 0.00 0.01 O-DO 

0-23 0.04 0.00 O-D0 0.02 0.00 

0-23 0-03 0-00 O.O0 0-02 U-O0 

0-17 0-02 0.00 0.00 0.01 0.00 

0.17 0.02 0.00 D.O0 0.02 0.0(! 

0-16 0-02 O.O0 O.DO 0.02 O.OO 

0.17 0.02 0.00 D.O0 0.00 0.(.10 

0.17 U-02 U.[XJ 0.00 U-OU O.UO 

0.i~ 0.02 O.OO 0.00 O.O0 U.O0 

0.i0 0-01 0.00 0.00 0.00 0-00 

0.09 0.01 0.00 0.00 0.00 0.00 

O.Og O.Ol 0.00 0.00 O.DO 0.00 
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TABLE 37 

~SS BALANCE 
PROCESS CONDITIONS AND HRODUCT SU~RY 

CONTAIIIS PnTEHT.IkLLT 
PAE~T~,~LE t].,'.Tk - 

NOI I0k F~I:U~,RTJ0~ 

tffttttttttttttttttttttfttttlli~fftttttttttttfttttttttt|li,;., i-.:~ttttttttttttttttttt~|t:~i~ 

.~ATALYST : Co2(C0)81ZR(DPR)4/C~2D3 
S~'4PLE NO: 7888t33t731tlO 

REACT~}R LOADING, I~LS : 452.0 T, C : 238.4 FEED PATIO, 
CATALYST LOADING, w-r~: 23.4 P, PSIG : 300 C0/H2: 1-69 
TIME ON STREAM, HRS : t~3-4 SV, L/G/HR= 1.69 

~t~ttt~i~t~ttttttt~t~ttt~tt~tt~!~t~tttttttt~tt~ttttt~|i:;I|~t~tt~ttt~ttttttt~ 

U~ACE ?~TI~,, C0/H2 : 0-51 BULK ACTIVITY, 
~0vE_RALL CONv., CD+H2: 18-37 MOL SYNGAS/KG CAT/~R: 13-836 
~CD Cm~v. : ~-91 SPECIFIC ACTIVITY, " 

:H2 Cot~v. : 32.66 MOL C0/HOL rETAL/MIN: 0-091 
tttttttt~t~t~i~;i~i~ttttttttttttt~tt~t~ti;~:~t~tttttttttttt~tt~tttiii~:i:~tttttttt. 

WEIGHT % PROI~'~CT DISTRIBUTION: 

HYDROCARBONS: 4.00 H20: 6-05 
OXYGENATES ': 0-02 Cg : 86-92 
C02 = 0.27 H2 : 2-75 

~tttttttftf~ttttftf~t~t~t~f~ttfttttt~tttt~tt~t~fttt~tttttt~tt~tt~ttt~t~}~t~ttt. 

HYDROCARBON SEL~CTIVITY~ ~¢I'~: 

C1 : 8.95 C4@ENE : 4-24 
C2tANE : 0-70 C5tCli : 33-99 
C2tENE : 0.~1 CI?~CI~: 24-65 
C3tANE : 0-76 C19tC23: 1U-54 
C3*ENE : 4-66 C24t34 : 7.86 
Cq ISO+ANE: 1.25 C35+ : 1.59 

tttttttt~tt~tt~tt~ttttttttt~ttttttttt~tttttttttttt[~t~ttt~ttttt~tttttttt~t~tI~i!~i.~.[~ttttt. 

FUEL FRACTIO~S, ~X: 

G,~SOLINE [C5+C11): 33-99 
DIESEL (C9~C25) : 50-].3 

tt~tt~tt~tttt~ttt~'~i:~ttttttttHtttttttttt+tt~i~ttt~ttttHtttttt÷tttt~l'~:~ttt 

ELEME~EAL ~ECOVERY= CARSON : 98-42 
HYI:)ROGE~: 99.48 
0XY6EN = 1 0 0 - 2 1  

~ftt~tt~tt~tttt~tt~t~t~tt~tttt~t~ttttf~t~ftt~I'~;~ttf~fttftt~ttt~ttfttttttii~;;~ 
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uI. ~ NU. 7B~St33,731 

A'i~LE ~-.'U. I0 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Tabl~ 3£ 

HYDROCA~BUII PR(,DUCT DISTRIBgTJgJI 

N tALKANES ltALKE!IE BRA;;CHED I S-:)~IER$ 
WT ~ r~OLE ~ ~T ~ MOLE ~ WT ~ MOLE 

8.95 41.32 0-00 0.00 0.00 0.00 

0.70 1.7a 0.81 2.14 0.00 O.L~ 

0.76 1.2~R 4.66 8.21 0.00 O.OO 

1.25 1.59 4.24 5.60 0.00 0.00 

1.44 1.48 4.97 5.24 0.ii 0.ii 

5.98 5.14 {).15 0.13 O.U,D O . ~  

2.18 1.61 2.34 1.77 0.14 0.i0 

1.92 1.24 1.97 1.30 0.25 0.16 

2.04 1.18 2.26 1.33 0.41 0.23 

1.89 0.98 2.32 1.23 0.26 0.13 

1.56 0.74 1.45 0.69 0.37 0.17 

1.60 0.70 1.44 0.63 0.19 0.08 

1.71 0.69 1.36 0-55 0-35 0.14 

1-84 0.69 1.2_3 0.47 0.47 0.18 

2.05 0.72 1.08 0.35 0.54 0.19 

3.04 0.99 0.00 0.0~ 0.58 0.19 

3.05- 0.94 0.00 0.00 0.59 0.18 

2.99 0.87 0.00 0.00 0.61 0.18 

2.63 0.73 O.OD 0.00 0.52 0.14 

2.17 0.57 O.OD O.OO 0.27 0.07 

1.86 0.46 O.DO 0.~ 0.06 0.01 

1.56 B.37 0.00 O.OD 0.05 0.01 

COlfl'Alfl$ ~gT£tt?IkLLT 

K@I [OZ P~;U~;~i~I 

~R7 



RU~, N~- 787~t33t731 

SA.']PLE r;[}. !0 

CAI~BUr~ r~D- 

2~ 

25 
% 

27 

28 

29 

31 

32 

35 

36 

37 

38 

39 

Table 38 [Co~t'd) 

"~ ~ l "  %1 | I ' "  HYDRI;CARB0r; PRODUCT ul S, l,,zJul l(]b 

NtALKANES Ii~ALKENE 
WT ~ ~OLE % ~h" % MOLE 

1.38 0.31 0.00 0.OO 

1.23 0.27 0.00 0.00 

1.11 0.23 0.00 0.00 

0.97 0.20 0.00 0.00 

0.~2 0.16 0.00 0.00 

0.66 0.12 0.O0 0.OD 

0.56 0.10 0.00 D.00 

0.50 0.09 0.00 0.00 

0.49 O.OB 0.00 0.00 

0.49 0.08 0.00 O.0D 

0.39 0.05 0.00 0.00 

0.41 0.06 0.00 0.00 

0.40 o.o6 o.oo o.oo 

0.35 o.o5 o.oo o.oo 

0.28 0.04 0.00 0.00 

0.22 0.03 0.00 O.O0 

0-19 0.03 0.00 0.00 

0-14 0-02 0.D0 0.00 

BRANCHED ISOt~RS 
WT % F'IOLE % 

0.04 0.01 

0.03 0.01 

0.03 0-01 

0.02 0.0o 

0.O2 O.OO 

O.03 0.00 

O.02 0.00 

0.02 0.00 

0.02 0.00 

0-00 0.00 

0.03 0.OO 

0.02 0.00 

0.00 0.00 

O.0O 0.O0 

0.00 0.00 

0.0D 0.00 

0.00 0.0D 

0.00 0.00 

COHTAI~$ F~T[~T;ALLY 

( ' }n  

! 



TABL~ 39 

~'~LSS BALANCE 
PROCESS CONDITIONS Ar~ PROD,CT SU~VBRY 

COITI,,!F,S PST[I~IIA[LT 
PATE":J" 7Z ~ ~.T~- 

~ttttt~tt~¢tttttttttftf~ftttttttft~tttttttttttt~tttttttttttttttttttttttttttttttttttttttttttttfTti 

CATALYST : Co2(C0)8/ZR(0PR)Q/AL203 
SAM~.E I~0:7888t33t731t12 

REACTOR LOADING, MLS : q52-0 T, C : 234-9 FEED RATIO, 
CATALYST LOADING, w-r%: 2~.4 P, PSIG : 305 CU/H2: 2-00 
TTME ON STREAM, HRS : 166-0 SV, L/G/HR: i-7~ 

.t+++t++ttt~Httttt~tt~tttttt~tttttttttt~tttttttttttt~ttt+tt~tttttt~tttttttttttttt~tt~ttttttttttt 

USAGE RATIO, C0/H2 : 0-~ ~ILK ACTIVITY, 
XL~'ERALL CONV., CU+H2: 11-~ ~OL SYNGAS/KG CAT/HR: ~-~9~ 
%C0 CoNy. : 5.18 SPEC]FIC ACTIVITY, 
%H2 CONy. : 2 ~ . r : ~  MOL C0/HOL ~ETAL/~IIN: 0.051 

~tttttttttt~t+*ttt~tttttttt~tttt~t~ttttttttttttttttttt~tt~t~ttt~tttt~ttt~tt~t~tttt~t~t~t~t 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 2.75 H2IJ: 3-93 
OXYGENATES : 0.01 C0 : ~.~ 
C02 : 0.17 H2 = 2-60 

.~ttttttt~tt~tttt~H~ttttt~ttt~t~ttttttt~t~ttttt~ttttttttt~t~t~Httttftttt~ttt~tttt~ttttt 

HYDROCARBON SELECTIVITY, WI"Z: 

CI : 8-7b C41~NE : q-06 
C2tANE : 0-45 CStC].l : 26.38 
C2tE?~ : 0.92 C12tC18: 24.91 
C3tANE : 0.6q C19tC23: 15.42 
C3~NE : q.33 C2qt34 : 10-68 
C4 ISO+ANE: 1-55 C35+ = 2.i1 

~t~ttt~t~tt~ttttttttt~tttttt~tttttttttttttttt~ttttttttttt~tt~tttt~t~tttt~ttttt~ttttt~ 

FUEL FRACTIONS, Wl'~: 

GASOLINE (C5tCll): 26.38 
DIESEL (C9tC25) : 53-28 

"*~tt*~tttttt~*"t~ttt"*tttttt~ttttt~ttt~t~tt~tt~tt~tttt'~t~tt~tttt~t~ttt~t~t~t 

% ELE?ENT~J_ RECOVERY: CARBON : 100.60 
HYDROGEN: 101-95 
OXYGEN : 101-47 

ttttttttttttttttttttttttttttttttttttttttttttt 
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RUt~ D .  78~63t731 

S~ViPLE l~t;. 12 

CARBUN NO. 

i 

2 

4 

5 

6 

7 

8 
Q 

I0 

11 

12 

13 

14 

15 

16 

17 

lg 

ig 

2O 

21 

22 

Table 40 

HYDROCARBUN PROUUCT DISTRI.BLITIOK 
COHI'.41KS POI£NTIALLY 

F,',T,-" ~H'L"" E ~kTA- 
H~T iC." i'QZ:j.r.kT;:~ 

NfALKANES ItALKENE BRANCHED ]SOrERS 
~IT ~ ~iOLE % ~T X MOLE % WT % MOLE 

8.76 42.79 0.00 0.00 0.00 0.00 

0.45 1.17 0.92 2.5b 0.00 O.OU 

0.64 1.14 4.33 8.06 O.OU 0.00 

i.ii 1.49 4.05 5-6b 0-24 0-33 

1.28 1-39 4-95 5-52 0.00 O.O~ 

4.50 4.09 0.09 U.08 0.00 0.00 

1.37 1.07 1.84 1.47 0.(YO 0.00 

1.22 0.84 1.40 0.98 0.15 0.10 

1.41 0-86 1-70 1-06 0.19 0.12 

1.35 0.74 1.86 1.04 0.15 0.08 

1.30 0.65 1.37 0.69 0-26 0.13 

1.39 0.64 1.38 0.64 0.11 0.05 

1.53 0.65 1-50 0.65 0.1b 0.07 

1.68 0.66 1.46 0.58 0:32 U.13 

1-90 0.70 1.31 0.49 0.40 0.15 

3.27 1.13 0.0D 0.00 0.46 U.16 

3.41 1-11 0.00 0.00 0.49 0.16 

3.60 i-ii 0.00 O.OO 0.55 0.17 

3.57 1.04 0-00 0-00 0-57 0.16 

3-19 U.88 0.00 0.00 0-54 0-15 

2.73 0.72 0.00 0.00 0.30 0.08 

2-38 0-6(3 0-00 0-00 O-(B 0-02 

Oh 



RUN ~9. 7888t33t7)! 

II g~;IPLE I,~,. 12 

CARBON NO. 

23 

2a 

25 

26 

27 

28 

29 

30 

31 

32 

33 

35 

37 

38 

39 

40 

Table 40 (Con:'d) 

HYDROCARBUt~ PRU~JCT I;ISTH] BUT IUN 

NtALKANE$ I'fALKENE BRANCHED [SOrtERS 
WT ,~ HOLE ~ WT ~, r"lOLE 7= NT ~ MOLE 

2-00 U.q8 0.00 U.OU 0.07 0.42 

1.72 0.40 0.00 0.00 0.05 0.01 

1.55 0.34 0.00 U.O0 U,Oq 0.01 

1.31 0.2~ 0.00 O.O0 0.03 0.01 

1.11 0.23 C'.Ou O.Ou u.02 [).~, 

0.89 0.18 0.00 0.00 0.03 0.01 

0.75 0.14 0.00 0.00 0.03 0.01 

0.67 0.12 O.O0 0.00 0.03 0.01 

0.65 0.12 O.OO 0-00 O.D2 O.OO 

0.65 0. i i  O.DO O.UO O.[X) 0-00 

0.52 0.09 O.DO 0.00 0.04 (J.Ol 

0.54 0.09 O.O0 0.00 0.02 0.0(I 

0-54 0.09 O.DO O.OO O.O0 O.IJO 

0-4B 0-07 O.DO 0.00 O.DO 0.~ 

0.37 0-(~ [}.OO O.O0 (].DO 0.~ 

0.29 0.04 0.00 0.00 (J.()0 0.00 

0-25 0-04 0.00 0-00 0.00 0.00 

0.i~ 0.03 0.00 0.00 0.00 0.00 

CC~TAIH~ P~T£NTIALLT 
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TABLE 41 

MASS BALANCE 
PROCESS CONDITIONS AND PRO~CT SUr~t~RY 

COHTAINS PgT[HTI~LLY 

tttttttttftttitt~tttttttttt~tttttttttttttt~ttttttttt~ttttttttttttttttttttttttttttttttttttttt ~ 

CATALYST : CO2(CO)81ZR(DPR)4/AL2O3 
SAMPLE NO: 7888t33t731t16 

REACTOR LOADING, ~:LS : 452.0 T, C : 2_~8-5 FEED RATIO, 
CATALYST LOADING, WTX: 23-4 P, PSIG : 300 CO/H2:1.95 
TIME ON STREAR, HRS I 2~8-3 SV, L/G/HR: 0-86 

÷t~tttttt~tt~tttititt~t~tt~t~tt~tt~tttttttttt~tt~tttttttttttttttt~ttttttttttttttttttttt~ttt~ 

USAGE RATIO, C01H2 : 0.41 BULK ACTIVITY, 
%C~ERALL CO~., CL~H2: 19.41 MOL SYNGAS/K@ CAT/HR: 7.a~0 
%CU CONv. : 8-50 SPECIFIC ACTIVITY, 
%H2 CONy. : 40.69 MOL C0/r~L METAL/MIN: 0.042 

tt÷÷tt~÷ttttt~ttttttttttt+tt~ttttt~ttttttt~tttttt~t~ttt~t~tttttt~t~ttt~ttttttttttt~tttttt~ 

WEI@HT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 4.4/4 H20• 6.76 
OXYGENATES = 0.03 CO : 86-30 
C02 : 0.43 H2 : 2.05 

ttt+ttttttttt÷ttt~tt~+tttt÷ttt~tt~ttttt~ttttt~tttttttttttttttttttttttttttt~tt~tttt;~tttttttt 

HYDROCAP, BON SELECTIVITY, Wl'~: 

CI = 7.97 C4tB~E : 3-94 
C2eANE : 0-71 C5tCll : 32-90 
C2~ENE : 0.72 ClPtC18: PP.4B 
C3eANE : 0-63 C19tC2.3: I?.21 
C3tENE I 4-25 C24t34 : 11-39 
C4 ISO+~iE: 1-11 C35+ : 1-6B 

tt~tttttttt~tt~t~ttt~tt~t~tt~ttt~t~tt~ttt~t~tt~t~tt~tt~tt~t~t~tt~ttt~tt~tt~t~ 

FUEL FRACTIONS~ ~T.Z: 

GASOLINE (C5fC11): 32.90 
UIESEL (C9tC25) : 50-81 

~t~t~÷~t÷÷t~t÷fttt÷t~ft~tttttttt~tttttt+~*ttttttt~t+tttttttttttttttttttf~tttttfftttt~ 

ELEME~ITAL RECOVERY: CARBON : i01-08 
HYDROBEN: 101-47 
OXYGEN • 103-25 

t t t f  ttttttttttttetttttttttttettttttettttttt ~ . . . .  ~t  t t t t t t t t  ttttttttttttttttttttttttttttttttttt 



F:UI': :;U. 788:R,35,73i 

SA~PLE tO. 16 

CARBO~ NO. 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

lb 

17 

18 

19 

20 

21 

22 

Tab'ie 42 

HYDROCARBOr,~ PR, U!.'UCT UISTRIBUTIUI',' COHTIIK,?, P~TEllIIALLT 
pAT[:] ;L".s.~ ,.~;.~- 

N$ALKANES IfALKENE BRANCHED ISOMERS 
WT ~, [~DLE ~ WT ~ ~iOLE 7o WT ~. ~LE 

7.97 39.56 0.00 0.00 0.00 0.U,- 

0.71 1.88 0.72 2.04 u.O0 O.OO 

0.63 1-13 4.25 8.04 0.00 0.00 

1.II 1.52 3.94 5.59 0.00 O.DZ 

1.22 1.35 4.51 5.12 0.{~ O.OJ 

5.R3 5.39 0.13 0.13 .0.~ 0-03 

2.16 1.71 2.24 1-82 0-15 0.12 

1.98 1.3.8 1.85 1.31 0.25 0.17 

1.84 1.14 2.24 1.41 0.5q 0.34 

1.74 0.97 2-21 1.26 0.55 0.31 

1.49 0.76 1.44 0.74 0.52 0.27 

1-48 0.69 1.45 0.68 0.24 0.11 
J 

1.49 0.64 1-59 0.61 0.37 0.16 

1.55 0-62 1.38 0-56 0-43 0.17 

1.64 0.62 1.22 0.46 O-~ 0.17 

1.87 0.66 1-03 0-36 O-ql 0-14 

3.00 0.~ 0.00 0 .~  0-13 0.04 

2.82 0.88 0.00 U.O0 0.15 0-05 

2-48 0-73 0.00 0.00 0.30 0.09 

2.61 0.7a O.(JO O.O{J U.06 0-02 

2.40 0.64 0-00 0.0[) 0.05 0-CI 

• 2.20 0.56 0.00 0.00 0.05 0.01 
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Kur~ I~{~. 78B~÷33t731 

S~?LE N{,. 16 

CARBUN NO. 

23 

24 

25 

26 

27 

2~ 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

3~ 

39 

40 

Table 42 (toni'd) 

HYDROCAR~0N PRODUCT DISTRIBUTIUN 

HtALKANES ItALKENE 
WT % ~IOLE % WT ~ I~OLE % 

2.01 0.49 0.00 0.00 

1.81 0.43 0.00 0.00 

1.~,4 0.37 0.U[) 0.00 

1.43 0.31 0.00 0.00 

1.23 U.2b O.UO 0.00 

1.00 0.20 0.00 0.00 

0.85 0.16 0.00 0.00 

0.73. D.14 0.00 O.0D 

0.72 0.13 0.00 0.00 

0.68 0.12 0.00 0.00 

0.54 0.09 0.00 " 0.00 

0.52 0.09 0.00 0.00 

0.49 0.08 0.00 0.00 

0.41 0.06 0.00 0.00 

0.29 0.04 0.00 0.00 

0.2__I 0-03 O.0D D.0D 

0.16 0.02 0.00 " 0.00 

0.11 0.02 0.0D 0.00 

CONTAINS POTENTIALLY 
U, t  t ~': * 

I~;}; ~ ' "  i £,~ ,::"-z;ptT;~u 

BRANCHED ISOMERS 
WT % MOLE % 

0.05 D,01 

0.04 0.01 

0.04 0.01 

0.03 0.01 

0.02 0.00 

0.03 0.01 

0.02 0.00 

0.03 0.00 

0.Dl O.OO 

0.00 0.00 

0.01 0.00 

0.O2 0-00 p- 

u.00 0.00 

0.00 0.00 

0.00 O.OO 

0.00 0.00 

0.00 o.00 

0.0O 0.00 
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TABLE 43 

~SS BALANCE 
PROCESS CONDITIORS AND PRO~IC'r Surv~RY 

¢~I~T~I,~ P~THITP.H.y 

~ftt1ttttt~tttttttt+ttttt~tttttttt~tt~ttt~ttttt~tttttttttftttttttttt~tttttttttttt~tttttttttt" 

CAT~YST : Co2(C0)8/ZR(0PR)41AL2(J3 
SMIPLE NO: 7888t33*731t21 

P~_ACTOR LOADING, MLS : q52.U T, C ~ 261-6 FEED RATIO, 
CATALYST LOADING, W'l'%: 23-4 P, PSIG : 305 CUIH2: 1-94 
TIME ON STREAM, HRS : 286-3 SV, L/G/HR: 0-86 

tt**t~tttt~ttt~t~ttt~ttttt~ttttttttt~t~ttt~tttt*tt~tt~t~t~tt~ttttt~t~tttttt~ttttt~*~ 

USAGE RATIO, CUIH2 : 0.51 BULK ACTIVITY, 
~-IVZRALL CONV-, C~H2: 32.32 ~L SYNC~$/KG CAT/HR; 12-372 
%CU CONy. : 16.52 SPECIFIC ACTIVITY, 
%H2 CONy. : 63-0/4 PIOL C~/~L METAL/MIN: 0-081 

t~tt~~÷itffftt~t~tt~tfttt~tt~ttt~ttttttttttttttttt~tt~tttt~ttttttt~tttttttttt~tttttttf~ 

WEIGHT I PRODLJCT DISTRIBb'rION: 

HYDROCARBONS: 7.64 H20: 9.50 
OXYGENATES : 0-04 C0 : 79.77 
C02 : 1-75 H2 : 1-30 

tttttttttttt~tttttttttttttt~tttttttttttttttttttttttt~ttt~ttt~$ttttt~ttt~ft~ttttttt~tttttttttttt~ 

HYDROCARBON SELECTIVITY, ~fTZ: 

C1 : 7.69 CqtENE : 3-26 
C2tANE : 1.05 CStCll = 2<J.~t4 
C2tENE : 0-56 C12tC18: 24-11 
C3tANE : 0-47 C19tC23: 12-89 
C3tENE : 3.94 C24'34: 14-19 
C4 ISO+ANE: 0.7~ C35 + : 2-2~ 

ttt~tttttttttttt~ttttttttttttttttttttttttttttttttttttttttttttttt~ttttttttttttt~t~tttt~ttttt~tttt~ 

FUEL FRJ~CTIONS, WT~: 

~ASOLINE (E5~11): 29-24 
DIESEL (C9tC2S) : 53.12 

ttttttttttt~ttttttttttttfttt1tttttttttttttttttt~ttttttttttttttttttttttttttttttttttttttttttttttt.t 

ELEr~EICrAL RECOVERY: CARI~)N : IU0.41 
HYDROGEN: 101-56 
UXYSEN : 101-30 

'tttttlttttttttt~tttttfttttt*tttt~tttttttt ...... tttttttttttttttttttttttt*tttttttttttttttttt,tttt 
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Hur~ flu. 7BS~t33t731 

SAr;~E NU. 21 

CARBDN NL~. 

1 

2 

3 

a 

5 

6 

7 

8 

9 

IU 

11 

12 

13 

14 

15 

16 

17 

2O 

21 

22 

Table 44 

HYDRb~KBI)N PRODUCT DISTRIBUTION 

NtALKANES li'ALKEHE 
W r % MouE % WT % MoLE X 

7.69 40-50. 0-00 0.00 

1-05 2-96 0.56 1.70 

0.47 0.89 3.54 7.10 

U.71 1.02 3.26 4.90 

0.95 1.13 3.87 4-65 

4.69 4.59 0.25 0.25 

1.72 1.45 1.70 1.46 

1.54 1.14 1.60 1.20 

1.47 0.97 2.00 1.34 

1-45 0-86 1.89 1.14 

1.25 0.67 1.37 0.75 

1-60 0-79 1.27 0.64 

1.70 0.78 1.21 0.56 

1.89 0-80 1.02 0-44 

"2.07 0.82 0.83 0-33 

2.81 1.05 0,00 0.00 

2.85 1.00 0.00 0.00 

2.48 0.82 0.00 0.00 

2.51 0.79 0.00 0.00 

2.65 0.79 0.00 0.00 

2.62 0.75 0-00 0.00 

2.50 0.68 O.(JO 0.00 

COflTAlX~ P~T[f~TI~LLY 
~ATINIA~t~ D~IA- 

KIT FG~ F~ .... .,,:~ 

BRANCHED ISOMERS 
WT ~ rlOUE % 

0-00 0-00 

O-00 U-0U 

0-00 0-00 

0.03 0.[]4 

0.08 0.10 

O.OD 0.0U 

0.34 0.29 

0.49 0.36 

0,66 O.44 

0.94 (J.56 

0.97 0.52 

0.99 0.49 

0.67 0.31 

U.77 0.33 

0.76 0.30 

0.70 0.26 

0.33 0.11 

0.16 0.05 

O.OB 0.02 

0.04 0.01 

0.05 0.02 

0.06 O.U2 
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Rut; NO. 7888~.33,73! 

S#.~PLE NU. 21 

CARBOt-~ NO. 

23 

24 

25 

_% 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Table 44 (Cont'd) 

HYDROCAHBOt~ PKOIs4JCT DISTR!BUT]{JN CIINTAIliS P3T!.qr!~IJ.Y 

~;;7 r , ,~ . . . . . . . . . . . .  . u ~  I ' , ; . . , . r .  l ; : .  W, 

NfALKA,NES ltJ~_KENE J~PJ~CH ED [ $OtllERS 
V/T ~ rtOLE ~ WT ~ r~Ot.E X ~h" X MOLE 

2.31 O.bO 0.00 U.O0 0.06 0.02 

2.11 0.53 0.00 0.00 0.05 0.01 

1.93 0.46 0.00 O.O0 0.04 b.Ol 

1-72 0.39 O.O0 O.O0 0-03 0.01 

1.51 0.3m 0.00 0.00 u.LrL O.OO 

i.2S 0.28 0.00 U.O{; 0.03 U.OI 

1.12 0.23 0.00 0.00 0.02 0.00 

1.01 0.20 0.00 0.00 0.00 0.00 

0.96 0-19 0.00 0-00 0-03 0.01 

0.90 0.17 o.0o 0.00 0.00 0.00 

0.72 0.13 0.00 0.00 0.00 0.00 

0.68 0.12 0.00 0.00 0.02 0.00 
I 

0.66 0- i i  0.00 0.00 0.00 0.00 

0.54 0.09 0.00 O.O0 O.O0 O.DO 

0.39 0.06 0.00 O.O0 O.DO 0.00 

0.30 0.05 0.00 0 .~  0.00 0.00 

0.23 0.04 0.00 0.00 0.00 0.00 

0.15 0.02 0.00 0.00 0.00 O.O0 
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TABLE 45 

P'IAS $ BALANCE 
PROCESS COt$IT10NS AND PRODUCT SUt~IARY 

COITAIX$ POIE'ITIAEY 
PATENIb~L[ " " "  W f t  ,I f~, * 

ttiHtt~tttttfttt~tttt~tttftt~|ttttt~tttttttt~tttttttttttttt~[[ttttttttttttttttfttttttt~[ii 

CATALYST : Co2(CU)8/ZR(UPR)4/AL203 
SAtPLE No:7888~33t731124 

REACTOR LOAD~NG, ~S : 452-D T, C : 259-7 FEED RATIO, 
CATALYST LOADING, WT%: 23-4 P, PSIG : ~03 CO/H2: 0-9~ 
TIME ON STREAR, HRS : 309-5 SV, L/G/HR: 0-86 

~tt~t|~t*~tt÷t~t~ttttttfttttttt~ttttttttttttttttttt~tttttt~t~ttttttttttttttttttttt~tt. 

USAGE RATIO, CO/H2 : 0-48 BULK ACTIVITY, 
~[~/ERALL Cot~v-, Cb+H2:43-20 HOL SYNGAS/KG CAT/HRI 16-~51 
~Cg CO,V- ~ 28-20 SPECIFIC ACTIVITY, , 
%HZ Cot~v. : 57.87 ~OL CD/tlOL METAL/MI~: 0.104 

~ftttf~ftt~tttt~ttftt~tttt~ttttt~tt~tttttttt~t~tttttt~tttt~ttttttH~t~tttt~t~t~tt~ 

~EIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 13-50 H20:15-52 
OXYGENATES. : 0.12 CO : 65.42 
C02 = 2-6q H2 = 2-80 

t~tttttt~ttttttt~ttttt~tttt~tttt~f~ttfttft~t~f~t~tttt~t~t~t~t~tttt~tt~tttt~t~ttt~tt~ 

HYDROCARBOn] SELECTIVITY~ W'[~" 

C1 : 13.38 i C4tENE : 3-59 
C2tANE : 2-00 C5tCll ' 34-93 
C2tENE : 0-39 C12tC18:20-34 
C3tANE : 1-10 C19tC2_3: 8.43 
C3~ENE : 4-24 C2~t34 : 8-42 
C4 ISO+ANE" 1-50 C35+ : 1.6B 

ft~H~ft~ttttt~ttt~ttttttt~ttttttttt~tttt~ttttttt~tttttttttttttt~ttttt~tttttttttttttttt~ 

FUEL FRACTIONS, WT~: 

GASOLINE (C5tCI1): 34.93 
DIESEL (C9tC25) : 45.47 

ttt+ttttttttfttttt~tttttttttttttttttttttttttttt~t~t~tt~ttttttt~ttttttttttttttttt~tt~tttt~ 

X ELEMEI~TAL ~ECOVERY: CARBON : 102.66 
HYDROGEN: 101-78 
{JxYGE. : 102-08 

ttttfttttfttttttttetttlftfttttttttlttttfttt . . . . . .  ttttttttttttttttttttttttttttttttttttttftttt' 
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RUI.: r~. 78~t33.73i 

S~;:P~ NO. 24 

CARBml NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Table ~5 

HYbROCARBUf~ PRODUCT DI STH IBUT ] 0~" 

-rOITAfN~ P~TEII~,,'[Ly 

Gi~I fS~ ~.r. . . . . . . .  

NeALKANES lfALKENE BRA.CHED ISOmRS 
Wl" % MOLE ~ WT % I%LE % WT • r'~LE 

13.38 51.49 0.00 0.00 O.O0 0.u(J 

2-00 4.11 0.39 0.85 0.00 0.00 

i- i0 1.54 c.24 6.2i 0.0() 0.00 

1.47 1.56 3-59 3.95 0.04 0-04 

1-83 1-57 4.U7 3.58 0-13 0.11 

5-17 3-70 D-3~ 0.29 O.DO O.D0 

2.39 1.47 1.56 0.98 0.55 0.34 

2.22 1.20 1.64 0.90 0.72 0.39 

2.31 1.11 2.00 0.98 0.91 O.W4 

2.24 0.97 1.69 0.74 1.05 0.46 

2.08 0-82 l.iO 0.44 0.88 0.35 

2.~ 0.72 0.89 0.33 0-57 0.21 

1.95 0.65 0.71 0.24 0.55 0.18 

1.97 0.61 0.55 0.17 0.54 0.17 

2.37 0.69 0.00 0.00 0.55 0-16 

2.30 0.63 0.00 0.00 0.68 0.19 

2.D7 0.53 0.00 0.0D 0.39 0.i0 

1.92 0.q7 0.00 0.00 0.34 0.08 

1-85 0-43 0-00 0-00 0-04 0-01 

1.81 0.39 0.00 0-00 0.03 0.U1 

1-68 0.35 0.00 0.(70 0.04 0.01 

1.53 0.30 0.0U 0.00 0.04 0-01 
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RUt~ NO. 78~,+33t731 

S~iPLE I~0. 24 

CARBDN NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

54 

35 

36 

37 

~q 

39 

q0 

Table 46 (Cont'd) 

HYDROCARB0r! ~DDUCT UISTRIBUTIO~J 
CO.~TAIIIS POTE.'ITIEU.T 

~I  "~ ' ......... " 

N~ALKANES I~ALKENE BRANCHED ISOMERS 
WT % MOLE • WT • I~OLE % WT • F'K)LE % 

1.37 0.26 0.0U 0.00 0.04 0.01 

1.23 0.22 0.00 D.00 0.0~ 0.01 

1.13 0.20 0.90 0.D0 0.03 0.00 

0.99 0.17 0.00 0.0O 0.02 0.00 

0.89 0.14 0.90 0.0D 0.02 0.00 

0.76 0.12 0.0D 0.90 0.01 0.00 

0.70 0. i i  0-00 0.OO 0.01 0.00 

0.59 0.09 0.00 0.00 0.00 0.00 

0.57 0.08 0.00 0.00 0.02 0.00 

0.53 9.07 0.00 0.00 0.00 0.00 

0.44 9-06 0.00 0.00 0.01 0.00 

0.42 0.05 0.00 0.00 0.01 0.00 
% 

0.41 0.05 0.00 0.00 0.00 0.00 

0.36 0.04 0.00 0.00 0.00 0.00 

0.29 0.03 0.()0 0.00 0.00 0.00 

0.24 0.03 0.00 0.00 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.~ 

O.16 0.02 9.00 O-0D 0.00 0.00 

4 A A  
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"[ABLE ~.7 

I~IAS S BALANCE 
PROCESS COPDITIONS ANDPRODUCT SUr~'~RY 

COIlTA~flS P~Ti[P~,LLY 
PAi[~;;.~,'.[- E t,.:.- 

t~tt~ttttttttttt~t+~tttttt~tttt~tttttttttttttttttttttttttttttttrt~t~tttttt~ttttttt~ttttttttrt; 

CATALYST : Co2[CO)8/ZR(0PR)41AL203 
SAMPLE NO! 7888t33t731t28 

REACTOR LOADING, t~LS : 452.0 T, C : 2_59.1 FEED RATIO, 
CATALYST LOADING, W'F%: 2~.4 P, PSIG : ~}(~] CU/M2: 0-~ 
TIY~ ON STREAtl, MRS : 333-7 SV, L/G/HR: 1.73 

ttt~ttt~tttt~t~tt~ttttt~tttt~tt~ttttt~tttt~t~tttt~ttt~t~tttt~tttttttttt~tt~t~tttt~tt~ 

USASE RATXO, CO/H2 : U.41 BULK ACTIVITY, 
X[JVERALL CONV-, CU+H2: 35-77 MOL SYN~AS/KG CAT/HR: 27-562 
XC0 COT~- : 21.01 SPECIFIC ACTIVITY. 
%H2 CONy. : 50.31 MOL CDh~OL ~-TAL/~IN: 0.155 

ttttttttttt~tttttttt~tttttttt~tttttttt~tttttttttttT~t~*tt~ttttt~t~ttt~tt~ttttttttt~t~ttt~ttttt~ 

WEI6HT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 9.89 H20: 13.32 
OXYGENATES : 0-07 CO : 72-60 
C02 : 0.80 H2 : 3-31 

tttttttt~tttttttttt~tt~tttttttt~ttt~tttttttttttttt~t~tt~ttt~tttttttttttttttt~t~tttt~ 

HYgR(T..ARBON SELECTIVITY, W'I'Z: 

-" CI : 14.13 C4tENE : 3-56 
C2tANE : 1-65 C5tCll = 34.~ 
C2IENE : 0.42 C12*C18: 19.76 
C3tANE : 0.95 C19*C23: 9.15 
C~tENE : 4-02 C2qt34 : 8-96 
C4 ISO+ANE: 1-45 C3~ F : 1-56 

ttttttttt~ttttttt~t~t~t~tttttttttt~tttttttttttttttttt~tttt~t~ttttttttttttt~ti~t~ttttttt. 

FUEL FRACTIONS, WTZ: 

~ S ~ N B  (C5tCll): 34.38 
DI~sB.. (C9tC25) ~ 45.00 

ttttttttttttttttttttttttt~tttttttttttt~ttttttttttt~ttttttttttttttttttttttttttttttttttttttttttttt 

% E I ~ A L  RECOVERY: CARBON ; 100-59 
HYDROS~J: 96-59 
OXYGEN : 102-71 

ttttttttttttttttttttttttttttttttttttttttft* ..... tttttttttttttttttttttttttttttttttttttttttttttttt 
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RUN NO. 7~BS~33t731 

SA~PLE NO. 28 

CARBON ~. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

!I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 48 

HYDROCARBON PRODUCT DISTRIBUTION 

Ni'ALKANE$ 11"ALKENE 
WT ~. I~OLE.. ~ ~T ~ ~OLE 

14.13 53-65 0-00 0.00 

1.65 3.34 0.42 0.91 

0.95 1.31 4.02 5.82 

1.42 1.45 3.56 3.86 

1.69 1-42 3.93 3.41 

5.37 3-79 0.23 0.17 

2.58 1.57 1.89 1.17 

2.36 1.26 1.89 1.02 

2.59 1.23 2-13 1.03 

2.25 0.96 1.93 0.84 

1.69 0.66 1-05 0-ql 

1.71 0-61 0.90 0.32 

1.70 0.56 0.79 0.26 

1.75 0.54 0.62 0.19 

2.26 0.65 0-00 0.00 

2.22 0-60 0-00 0.00 

2.30 0.58 0.00 0.00 

2.36 0-57 0-00 0.00 

2-09 0.47 0-00 0.00 

1.91 0.41 O.O0 0-00 

1.76 0.36 U.O0 0.00 

1-60 0-31 0-00 0-00 

CO~TAIG~ F~TEtITIA[[Y 
PATE~T;Z~[ " '= '  

R~T [~  EL~U~AII@~ 

BRANCHED ]sorlER$ 
~T ~ ROLE ~. 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.04 0.04 

0.13 0.11 

0.00 [;.00 

0.34 0.21 

0.46 O.25 

0.60 0.29 

0.60 0.26 

0.68 0.25 

0.45 0.16 

0.43 0.14 

0.46 0.14 

0.50 0.14 

0.55 0.15 

0.56 0.14 

0-7) 0.05 

0.13 0.03 

0.06 0-01 

0.05 0.01 

0.05 0.01 
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RUN t~. 7888+33~73! 

SAr=IPLE NO. 28 

CARBON NO. 

23 

24 

25 

26 

27 

2R 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 48 (Cont'd) 

HYDROCARB014 PRODUCT UISTRIBUTIUN 

NfALKANE$ ]fALKENE 
WT • MOLE % WT ~ MOLE % 

1.4b 0.27 0.00 0.00 

1.31 U.24 0.00 0.00 
+ 

1-19 0.21 O.UO 0-00 

1.06 0.18 0.00 0.00 

0-95 0.15 0.00 0.00 

0.82 0.13 0.00 0.00 

0-72 0-11 0-00 0-00 

0.64 0.09 0.00 0.00 

0.60 0.08 0.00 0.00 

0.57 0.08 0.00 0.00 

0.47 0.06 0.00 0.00 

0.43 0.06 O.O0 0.00 

0.40 0.05 0.D0 0.00 

0.34 0.04 0.00 0.00 

0.27 0.03 O.O0 0.00 

0.22 0.I]3 0.00 0.00 

0.18 0.02 0.00 0.00 

0.14 0.01 0.00 0.00 

CgHTAIHS POT[HIIALLY 
p"',~";i" .R,]A. n l  r | .  o..~'.= 

I~T ~'£.~ r.'..":.~,.'-,ii@;( 

BRANCHED ISOMERS 
WT % HOLE X 

0.04 0.01 

0.04 0.01 

U.O3 0.01 

0.03 0.o0 

0.02 O.OO 

0.02 0.00 

0.02 0.00 

0.01 0.00 

0.02 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 O.UO 
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]ABLE 49 

~b%SS ~ALANCE 
PROCESS COND]TIOt~S AND PRODUCT SU~I, IARY 

CCNTAI~S ~BTENIIALLY 
PAIE~TA~L[ DATA- 

~t~t~tttt~ttittttttttt~tttttttttttttt~tttt~ttttttttt~ttttttttttt~tt|ttttttttttttttttttttf 

CATALYST : Co2(C0)8/ZR(0PR)4/AL203 
SAMPLE NO: 7888+331731'33 

REACTOR LOADING, MLS : 452-0 T, C : 261-5 FEED P~T]O, 
CATALYST LOADING, ~7%: 23-4 P, PSlS : 300 C~/H2: !.4b 
TIME ON STREAM, HRS : 428-7 SV, L/G/HR: 1-73 

~tttttt~t~tttfttttttt~t÷tftttftt~ttttttttt~i~~ttttttttttt~ttttt~t~t~t~t~it~ttt~ ~ 

USAGE RAT~n, C0/GZ : 0-q() BULK ACTIVITY, 
%UVERALL Co~v-, CU+FI2: 26-04 MOL SYNGAS/KG CAT/HR: ~;-[I~;5 
~C0 CONy- : 12-48 SPECIFIC ACTIVITY, 
%H2 CONy. = 45.89 MOL CO/MOL METAL/MIR: 0-111 

tt~t~t~tt~tTt~t~f~tt~t~t~t~t~tt~ttt~ttt~tt~ttt~tttt~tttttt~ittttt~. 

WEIGHT ~ PRODLICT 91STRIBUTION= 

HYDROCARBONS: 5.87 H20: 8-g6 
OXYGENATES : 0-03 C0 ; 81-88 
C02 : 0-79 H2 : 2-47 

~t~t~t~t~t~t~fft[[t~t~÷~t~f~f~t~f~ft~t~f~t~f÷f~fff~f÷t~f~ff 

HYDROCARBON SELECTIVITYs WT~: 

C1 : 14-88 CqfENE : 4-30 
C2tANE : 1.62 C5~CII : 40-50 
C2*ENE : 0-70 C12~C18:22-85 
CStANE : 0-79 C19tC25= 4-64 
CSSENE : 4-76 C24t54 : 3-27 
C4 ISO+ANE: 1.21 C35+ = 0-68 

tt••tt•tttt••ttttt•ttttttttt••tttttt•tttt•tt•••ttt•t•tttttttt•t•••tt••t•••t•t••••t•t•••ttttt. 

FUEL FRACTIONS, WTZ: 

GASOLINE (C5fCII): 40-50 
DIESEL (C9'C25) : 43-42 

~tttt~t~tfttft÷t~ttttt~#f~ffti|tf÷ttt~tt÷~titt~t~tftt÷ff~ti~ttt~t~tt~tttttt~ttttt. 

~ELEMENTAL RECOVERY: CARBON : 100.29 
HYDROGEN: 97-41 
DX'YGEN : 103-52 

ttttlttttltttttttttttttttttltttttftt~ttttttt , ^ .  "ttttettttttttttttttttttttttttttttttttttttt" 



RU~: ~ID. 78B£t33*731 

SA~PLE NO. 33 

CARBON NU. 

! 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Table 50 

HYDRDCARBUN PRODUCT DISTRIBUTIOt~ 
CONIAllfS PBTEHIIALLY 

P,' , [ . , , . .~,  "~C, ;- 
t:"T F;;'. f;.".L',[;,L"~;;~ 

N'tALKANES ].tALKENE BRANCHED ISOtIE RS 
WT ~ ~IOLE ~ WT ~ MOLE ~ WT 7.. ~OLE 

14.88 52.50 0.00 0.00 0.00 0.03 

1.62 3.05 0.70 1.41 0.00 0.00 

0.79 1.01 4.76 6.40 8 . ~  O.OO 

1.21 1.18 4.30 4.34 0-00 0.00 

1.51 1.18 5.01 4.04 U.13 0.10 

7.26 4.77 0.30 0.20 0-0O O.OD 

2.67 1.51 2.80 1.61 0.37 0.2! 

2.35 1-17 2.42 1.22 0.47 0.25 

2.18 0.96 2.73 1.22 0-65 0-29 

2.02 0.80 2.46 0-99 0.94 (]-37 

1.71 0.62 1.50 0.55 0.81 0.29 

1.77 0.59 1.37 0.46 0.58 0.19 

1.80 0.55 1.27 0.39 0.60 0.18 

1.81 0.52 1.16 0.34 0.B1 0.17 

1.84 0.h9 0.87 0.23 0.71 0.19 

2.48 0.62 0.00 0.00 0.68 0.17 

2.24 0.53 0.00 0.00 0.61 0.14 

2-17 0.48 0-00 0.00 0.28 0.06 

1.53 0.32 0.00 0.00 0.18 0.04 

0.99 0.20 0.00 0.00 0.08 0-02 

0.71 0.!3 0.00 U.O0 0.03 0.01 

0.58 0-11 0.00 0.00 0-02 0.00 
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BUN I;9. 7~B8+33*731 

SAMPLE ~0. $3 

CARBON NO. 

23 

24 

25 

2b 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

Tab%e 50 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBUTION 

pA.;~.IIV.C[E ~.ik- 
N~I ~@R T~;7.L;'.'.AIIBIk 

N#ALKANES 1%ALKENE BRANCHED ISO~RS 
WT • I~LE % WT % I~OLE % WT % MOLE % 

0.50 0.09 0-00 0.00 0.02 0.00 

0.4B 0.08 0.00 0.00 0-02 0.00 

0.W-I 0.07 0.00 0.00 0.01 0.00 

0.37 0.05 0.00 0.00 0.01 0-00 

0.34 0.05 0.00 0.00 0.01 0.00 

0-30 0.04 0.00 0.00 0.01 0.00 

0.26 0.04 0.00 0.00 0.01 0-06 

0.25 0.03 0.00 0.00 0.00 0.00 

0.23 0.03 0.00 0.00 0.01 0.00 

0.21 0.03 0.00 0.00 0.00 0.00 

0.18 0-02 0.00 0.00 0.00 0.00 

0.17 0-02 0.00 0.~ O.FLK) 0.~ 

0.16 0.02 0.D0 0.00 0.00 0.OD 

0.14 0.02 0.00 0.00 0.00 0.00 

0.12 0.01 0.00 0.00 0.00 0.00 

0.i0 0.01 0.00 0.00 0.00 0.00 

0.09 0.01 O.D0 0.00 0.DO 0.00 

0.07 0-01 0-00 0-00 0.00 0.00 
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TABLE 51 

~ASS BALANCE 
P~OCESS CONDITIONS AND PROBJCT SUrgeRY 

COflTAIF..~ P:T£.~TIALLY 
p " ~ . , .  e ,  o 

l (~ I  F0~ r '"- '  . . . . .  • 

++ttti~t~tt1t~ttti~itttit~tt~tt+tittt~tt~tttitt~tti~tttfttttttitttittt++++~ttf~+tt~tttt~t~tt+tt 

CATALYST : Co2(CU)8/ZR(OPR)4/AL203 
SAMPLE No: 7888t33t73it36 

REACTOR LOADING, ~ILS : 452-0 T, C : 262-3 FEED RATIO, 
[ATALYST LOADING, WT%: 23.4 P, PSIG : 300 C0/H2: 0-9B 
TIME O~ STREAM, HRS : 45~-2 SV, L/G/HR 1-41 

tt~tt~t~tt~Htt~+~t~t+t~tt~ttttt~t~t+t~tt~t~t~ttt~tt~ttt~tt~t~tt~tttttt~ttt~tttt~i 

USAGE kATIO, CU/H2 : 0-42 BULK ACTIVITY, 
~U~RALL CONV-, CU+H2: 38-40 rlOL ~YNGAS/KG CAT/HR: 24-095 
%CU CONV- : 22-8~ SPECIFIC ACTIVITY, 
%H2 CoNy- : 53-55 HOL CO/mOL rIETAL/rIIN: 0-137 

t~ttt~tt~t~ttt~t~t~tttt~tt~t~t~+~t~ttt~t++~*~tt~ttt~ttt+*tttt~t~tt~tttitt~tt~t~ 

WEIGHT Z PRODUCT DISTRIBUTION: 

HYDROCARBONS: 11-34 H2O: 14.54 
DXYBENATES : 0.18 Cb : 69-49 
C02 : 1.39 H2 : 3.0B 

tt+••+tt••+•••t••••+t+•+•t+•••+tttt•t••t•tt•••••it•••t+•••t•t••t•t•••t••ttt•••••tt•tt••ttt•t•••t 

HYDROCARBON SELECTIVITY, w'r[: 

Cl : 16.64 C4*ENE : 3-93 
C21ANE : 2-16 CStCll : 3b-81 
C2%ENE : 0.41 C12tC18: 17.7; 
C3tANE : 1-22 C19tC23: 7-31 
C3tENE : 4-60 C24t34 : 7.36 
C4 IS0r~ANE: 1.71 C35+ : 0-63 

~+tt~t~tt~ttt~tt~ttttt~tt~tt~ttttt~t~t~tt~t~tt~ttt~tttttt~tt~tttt~tt~tt~ti~t~t 

FUEL FRACTIONS, WT~: 

GASOLINE (C5tCII): 36.81 
DIESEL (Cgt~) : ~0-19 

+ttt•t++•+••tt•t••++t••tt+••tttt••+ttt••tt+it••••+•t•tt•t•ttt••t•t•t•••••ft••tt•••t•••••t+t•ttt• 

ELEMENTAL kECOVERY: CARBON : 102.76 
HYDROGEN: 100-.:~ 
OXYGEN : 104.35 

+tttttttttttlttttt+ttttttttttttttttttttttt: 
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RU~ ~.  788B*3~t731 

SRIPLE NO. 

CARBO~ NO. 

1 

2 

3 

5 

7 

8 

9 

I0 

ii 

12 

13 

14 

I_5 

16 

17 

19 

20 

2Z 

22 

Table 52 

HYDROCARBON PRODUCT DISTRIBUTION 

CSNIAI~}S pDTDITIpCLy 
P~T~'~T,',.~LE -" - 

h"3T FO~ P':" " "  . ,  

N fALKANES II'ALKENE BPJ~NCHED ISOMERS 
WT ~ {:]OLE % WT • MOLE • WT • r'IOLE 

16.64 55-98 0-0D 0.0[; 0-00 0.D0 

2.16 5-87 0-41 0.79 0-00 0.00 

1.22 1,49 4.60 5.90 0.D0 0.D0 

1.67 1.55 3.93 3.78 O. 04 O. 04 

2.04 1.52 4.27 3.28 0.16 0.12 

6.65 4.16 0.29 0.19 0.00 U.O0 

2.88 1.55 2,09 1.15 0,34 0,18 

2.47 1.16 i.82 0,88 0,42 0.20 

2.38 1.00 1.99 0.85 0.65 0,27 

2.30 0.87 1.78 0.68 0.83 0.31 

1.79 0.62 1.04 0.36 0.63 0.22 

1.77 0.56 0.91 0.29 0.48 0.15 

1.75 0.51 0.72 0.21 0.52 0.15 

1.73 0.47 0.50 0.14 0.55 0.15 

1-99 0.50 0.00 0.00 0.51 0.13 

1.74 0.41 0.00 0.00 0.48 0.11 

1.57 0-35 0.00 O.OO 0.35 0.08 

1.55 0-33 0-00 0.00 0.13 0-03 

1.52 0.31 0.00 0.00 0.08 0.02 

1.48 0.28 0.00 0.00 0.06 0.01 

1-42 0-26 0-00 0.00 0-06 0.01 

1-33 0-23 0-00 D.00 0.06 0.01 
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RUN NJ. 7Y, SR,33,7~! 

SA~IPLE hU. 36 

CARBON NO. 

23 

24 

25 

2G 

27 

28 

29 
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39 

4O 

Table 52 (Cont'd) 

HYDROEARBON PRODUCT DISTRIBUTION 
¢r. HT~.Ill+ P~T[,",T+',LY 

F,P,[ F;3 ~+~,l!-".;.iigPi 

NIALKANES IfALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~, ~OLE Z WT ~ MOLE Z 

1.24 0.21 0.00 0.00 0.06 0.01 

1.14 0.18 0.00 0.00 0-05 0.01 

1.05 0.16 O.O0 0.00 0.05 0.01 

0.g3 0.14 O.OD 0.00 0-04 0.01 

0.82 0.12 0.00 0.00 0.03 U.00 

0.70 0.10 (D.O0 0.00 0.03 0.00 

0.59 0.08 0.00 0.00 0-02 0.00 

0.50 0.06 0.00 0.00 0-01 0.00 

0.a4 0.05 0.00 0.O0 0.02 0.00 

0.39 0.05 0.00 0.00 0.01 0.00 

0.29 0.03 0.00 0.00 0.00 0.00 

0.25 0.03 0.00 0.00 0.01 0.00 

0.21 0.02 0.00 O.OO 0.00 0.00 

0.16 0.02 0.00 0.00 0.00 0.00 

0.10 0.01 0.00 0.00 0.00 0.00 

0.07 0.01 0.00 0.00 0.00 O.O0 

0.05 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 
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/ABLE 53 

FIASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUr~t~RY 

tt~f~ftf~it~ttft~ttt~ttttt~t~tttttt~tt~tttf~tttt~t~ttttttttttttttttt~tttttttttttttttttttt 

CATALYST ~ Co2(CU)B/ZR(UPR)4/AL203 
SAMPLE No: 7888+33t731t39 

REACTOR LOADING, MLS : 452.{) T, C : 259-8 FEED RATIO, 
CATALYST LOADING, w'r%~ 23.4 P, PSIG : 3Og C0/H2:0.98 
TI~E oN STREAtb HRS : 477-0 SV, L/G/HR: 0.71 

t~tttttt~tt+~ttt~ttttt~ttt~tttt~t~t~t~ttttttttttttttt~tttttttttttttt~ttttttttttttttt~ttttt~rtC 

USAGE RATIO, C0/H2 : 0.44 ~ULK ACTIVITY, 
%OVERALL Cot:v-, C{~H2: 40-45 MOL SYNGA~/KG CAT/HR: 12-743 
XCD CONy. : 25-16 SPECIFIC ACTIVITY,, 
XH2 CONy. : 55-41 ~mL CU~IOL ME-rAL/~IIN: U-076 

ttt~ttttttt~tttt~ttttttttftt~ttt~ttt~tttt÷ttttt~ttt÷ti~t~f÷~t~t[.tft~÷~t~ft÷t~÷tt~t~ftC 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 14-74 H2U= 12.90 
{]XYGENATES : 0-12 CD : 66-42 
C02 : 2-92 H2 = 2-89 

~fttt~ttff~t~fttft~ft~f~tfttt~f÷~tt~t~ttttttt~tt~tt~tttttttttttt~ttt~ttttttttttttttttttf~t. 

~YDROCARBON SELECTIVITY, w'/~: 

Cl : 14.27 C4~E~E : 3-25 
C2tANE : 2-03 C5tCll : 28.06 
C2tEN~ : 0.37 C12eC18: 16-50 
C3tAtE : 1.05 C19tC23: 13.49 
C3tENE : 3.97 C24t34 : 14-25 
C4 ISO+ANE: i-~7 C35+ : 1-39 

*ettt1tt~ttt~tttttttttttttt~tttttttttt~ttttttttt~ttttttttttttttttt~ttttttttttttttttttttt~t~t~ 

FUEL FRACTIOt=S, wT~: 

~SOLINE (C5tC]_-L): 28.06 
DIESEL (C9tC25) : 45.35 

ttttttttt•ttttttttttttttttt•ttt•tttttttttttttttttttttt•ttttttttt•t•ttttttt•ttttt•tttt•tttt••.• 

% ELEMENTAL RECOVERY~ CARBON : 109.43 
HYDROGEN: 104-67 
0)C~GEN : 101-73 

tt~ttttttt~ttt~tt~ttttt~ttt~tt~t~t~tt~*~ttt~ttttttttttt~tttttttttt~ttttt~tttttt÷~: 
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Table 54 

HYDROCARBOt.t PRODUCT DiSTRIBUTIOI~ 

RLI.~: NO- 7888.33.731 

S~",~F NO. 39 

CARB~. t NO. 

1 

2 

3 

5 

5 

7 

8 

9 

10 

Ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES 1%ALKENE 
WT ~ rfIOLE ~ WT ~ MOLE 

14.27 55-26 0.00 0-06 

2.03 4.18 0.57 0.81 

1.05 1.48 3.97 5.85 

1.33 1-42 3-25 3-59 

1-60 1-37 3.64 3-22 

4.22 3.04 0.30 0.22 

1.82 1-13 1.36 D.86 

1.24 0-95 1.35 0.74 

1.82 0.88 i.57 0.77 

1-71 0.75 1.28 0.57 

1.54 0-61 0.82 0.33 

1.52 0-55 0.65 0.24 

1.50 0.51 0.51 0.17 

1.48 0.45 0.38 0.12 

1.87 0-55 0.00 0-O0 

1.83 0.50 0.00 0.00 

1-82 0-47 0-00 0.00 

2-01 0.49 0-00 0.00 

2.53 0.59 0-00 0.00 

2.75 0.60 0.00 O. 00 

2-71 0.57 0-00 0.00 

2.57 0.51 D.O0 0.00 

[:HTAIHS I~I[IlilAUy 
P~rf2, ~rr~ IHI.I- 

BRANCHED ISOnERS 
WT % YW~LE % 

0.~ O.O0 

O.OO 0.00 

O.OQ 0.00 

0.04 0.04 

0.13 U.12 

0.00 O.L}O 

0.43 0.27 

0.56 0.30 

0.72 0.35 

0.80 0.35 

0.65 0.26 

0.45 0.16 
o. 

0.44 0.15 

0.45 0.14 

0.51 0.15 

0.49 0.14 

0.41 0.11 

0.20 0.05 

0.O9 0.02 

0.10 0.02 

0.12 0.02 

0.12 0.02 
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RUt: NO. 788B~33t731 

SAMPLE NO- 39 

CARBON NO- 

25 

24 

25 

2b 

27 

28 

29 

30 

31 

52 

35 

3q 

55 

5l 

39 

qO 

Table 54 (Cont'd) 

HYDRUCARBO~ PRODUCT DISTRIHUllt]~ 
CONTAIHS POTE~TJkLLY 

NSALKANE$ ltALKENE BRANCHED ISO~tERS 
WT % MOLE X WT % MOLE % WT % rIOLE % 

2.37 0.45 0.0U 0.00 0.12 0.02 

2.16 0.40 0.00 0.00 0.11 0.02 

2.10 0.37 0.EJ 0.0~] ~.09 0.02 

1.74 0.29 0.0D U.00 0.08 0.01 

1.53 U.25 0.C~J 0.00 0.06 0.01 

1.32 U.21 u.00 0.00 0.06 0.01 

1-13 0.17 0.00 0.00 0.05 0.01 

0-97 0-14 0-00 0.00 0.04 0.01 

0.87 0.12 0.00 0.00 0.04 0.01 

0.72 0.10 0.00 O.00 0.02 0.00 

0.60 0.08 0.00 0.00 0.02 0.00 

0.54 0.07 0.00 0.00 0.02 0.00 

0.46 0.06 0.00 0.00 0.00 0.00 

0.35 0.04 0.00 0.00 0.00 0.00 

0.24 0.03 0.00 0.00 0.00 0-00 

0.16 0.02 0.00 0.00 0.00 0.00 

0.12 0.01 0.00 0.00 0.00 0.00 

0.07 0.01 0.0O 0.00 0.00 0.00 
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TABLE 55 

~ASS BALANCE 
PROCESS CO~:DITIO~:S A~ID PRODUCT SU~VV-.RY 

CONTAilfS P~T[iTIAt.v.y 
PAIE~L~EL[ .~,' 7..'.. 

~tttttttttttttt~t~ttttt~t~÷~tt~t~÷~ft%~tf~tt~ttt~ttttt~*ttttt%tttttttttt~tttttttttt~t~THttt~ 

CATALYST : CO2(CU)8/ZR(0PR)~/AL2D~ 
SAMPLE NO: 7888e33t731t44 

REACTOR LOADING, MLS : a52.0 T, C : 281.7 FEE= KATIO, 
CATALYST LOADING, Wl'%: 23-4 P, PSIG : 300 CO/}i2: 0.96 
TIrE ON STREMb HRS : 572-6 SV, L/G/MR: 0.71 

tt~t~tttttttttttt~t~tttttttttttttttttttttttttttt~tt~tttt~t;;~t~tt~tt~tt~tttt~t~tttt~ttt~ttttt: 

USAGE RATIO, [0/k2 : 0-45 BULK ACTIVITY, 
~RALL [ONV. ZL:~H2: h3-9~ MOL SYNGAS/KG CAT/HR: ]~ gP~ 
~Cu Cor:v. : 27-69 SPECIFIC ACTIVITY, 
%H2 Co~v. : 59.60 ~DL C0/MOL t'a"TAL/~IIN: ~.OW~4. 

~t~ttt~tttt*~t*~t*t~tt~tt~t*~ttttttttttttt~tttttt+t+~t~ttttt~tttt~ttt~tttt~tttttt~tttttt~t~ttt~ 

W--I~HT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 14-76 HZU: 13-69 
UX'YGENATES : 0-06 CO : 62-99 
C02 = 5-89 H2 : 2-60 

tt~ttttt~tt÷~ttttttt~tttttttttttt~t~tttt~tttt~ttttttttttttt~tt~tttt~t~fttttttt~tttttttt~ttti 

HYDROCARBON SELECTIVITY, wT:[: 

C1 : 25.07 C4tENE : 3-82 
C2tANE : 3.43 C5tCli ~ 27.77 
C2+ENE : 0.41 C12tC18: 14.64 
C3tANE : 1-77 C19'C23: 6-70 
CStENE : 4.90 C24,~ : 8.64 
C4 ISO+ANE: 1-88 C35 + : 0-97 

ttt•ttttt•t•••t••tt•ttttt••t•ttttt••ttt•ttttttttt••ttt•••t•ttt•t•••ttti-tttt••t•t•t••ttttttttt••t: 

FUEL F~cTIOr.S, wT%: 

GASOLINE (CStCII): 27.77 
DIESEL (C9tC25) : 34.31 

ttt*+~*t~t~ttt~*t~*~ttt~"t~t~ttttt~tt~t~"tt~tttttttttttt~t~ttttttt~ttttttttt~*t~ttt~ttttttt 

ELE~IE~AL RECOVERY: CARBOR : i09-!~ 
HYDROGEI~: 104-83 
~ws('YGEN : lg5-42 

ttttttttttttttfttt÷,ttttfttt~tttttttttttttr 1]3-t-tttttttttttttttttttttttttttttttttttttttttttttt:_ 



RUIi NU. 7~88+33,731 

SA:iPLE NO. 44 

CARBOt,' NO- 

1 
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3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

2O 

21 

22 

Table 56 

HYDROCAR_B_ON PRUDUCI DIS~RI~_U_TION_ 

NfALKANES ltALKENE 
WT X. MOLE X WT % MOLE 

25.07 66.75 0.00 0.00 

3.43 4.87 0.41 0.62 

1.77 1.72 4.90 4.97 

1.83 1.35 3.82 2.91 
? 

2-11 1.25 3.59 2.19 

2-51 1-24 1-33 0.67 

1.80 0.76 0.96 0.42 

1.60 0.60 0.95 0.36 

1.58 0-53 1-95 0.36 

1.48 0.45 0.86 0.26 

1.44 0.39 0.57 0.16 

1.38 0.34 0-43 0.11 

1.26 0.29 "0.30 0.07 

1-35 D-29 0-90 0.00 

1.19 0.24 0-00 0.0D 

1.19 0.22 0.00 0.00 

1.36 0.24 0.90 0.00 

1-34 0-22 0.(]0 O.0O 

1-27 0.20 0.90 O.0D 

1-29 0.20 0-99 0.00 

1-31 0-19 0-00 0.00 

1.14 0-16 0-00 0-00 

¢O~I~l~S P~IINTIAL£Y 
PAIEPTA2L~ D~iA- 

BRANCHED ISOMERS 
~tF % ~bLE % 

0.00 0-00 

0.00 0-00 

9-90 0-0O 

0.05 0.03 

D-21 0.13 

0.51 0.25 

0.74 0.32 

D.91 0.34 

1.06 0.35 

1.33 9.40 

1.19 0.32 

0-92 0.23 

0.83 0.19 

O.75 0.16 

0.67 0:13 

0.68 0.13 

0.57 0.10 

0.44 9.07 

0.13 9.02 

0.07 9.01 

0.98 0.01 

0.09 0-01 
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RU:. ,<~. 7BR8i33.73! 

~,,~Uh N0- 

23 

2~ 

25 

2~L 

..?.7 

2.~ 

29 

31 

32 

33 

3" 

35 

36 

37 

3B 

39 

4"O 

Table 56 (Cont'd] 

HIDP, OCAP.~,;J. P~UDUCT DISTRIBtlTIU~I CONTAIflS P~E~TIA[LY 

~ ;  ~;~ ~ :,,~'-.~,. 

NeALKA~IES ltALKENE BP~;CHED ISOHERS 

1.23 0.16 0.~ O.C~. O . ~  U.0! 

1.16 0.15 0.00 0.00 0.07 0.01 

1.11 0.13 0.00 O.~J 0.07 0.01 

0.99 ~.12 0.00 O.C~ U.L~ O.Oi 

O.gO 0.i0 0.00 0 . ~  U.~. 0.01 

0.8[] 0.~ 0.00 0.~ 0.05 0.01 

0.71 0.07 0.00 O.DO 0.04 0.00 

0-63 0.06 0.00 O.DO 0.03 0.00 

0.SB 0.06 0.00 0.00 0.03 0.00 

0.49 0.05 0-00 0.00 0.02 0.00 

0.41 0.04 0.00 0.00 0.01 0.00 

0.3~ 0.03 0-00 0.00 0.01 0.00 

0.32 0.03 0.00 0.00 0.00 0.00 

0.24 0.02 0.00 0.00 0.00 0.00 

0-16 0-01 O-O0 0.00 O.O(J 0.00 

0.II 0.01 0.00 0-00 0.00 O.O0 

0.08 0.01 0.00 0.00 0.00 0.00 

0.05 0.00 0.00 0.00 O.DO O.[FJ 
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TABLE 57 

~SS B~A~E 
P~CESS COP~ITIONS ANO PRODUCT SU~RY 

CD~TAI,~S P,~T[HTIAILy 
PAI'[?,,P.GL- .~.'.t" • 

NOT F~l P'~"~ . . . . . .  

t~t~tt~tt~t~t~ftttt~tt~tttttttttttt~t~ftt~t~ttftttt~ttttttttt~t~tttttttttttt~tttttttt~ 

CATALYST : Co2(CO)8/ZR(DPR)4/AL2D3 
SAMPLE NO: 7~t33t731t47 

REACTOR LOADING, ML$ : 4~2-0 T, C = 282.6 FEED P~TIO, 
CATALYST lOADING, W'{'%: 2~.4 P, PSIG : 300 CO/H2:1.94 
TIME O~ STREA~I, HRS : 596-6 SV, L/G/HR: 0-70 

~t+t~t~t~tt~t~÷~÷÷~t~tt~t~ttt~tt~tttttttttt~tttt~P~[t~tt~ttttttttt~tftt~tt 

USAGE RATIO, C0/H2 : 0-46 ~tlLK ACTIVITY, 
%LA~ERALL CONY-, C0+H2:29-74 P~L SYRGA~/KG CAT/HR: 9-34.2 
XCU CONy- : 14-31 SPECIFIC ACTIVITY, 
XH2 CONY- : 59-64 MOL C0/~IOL METALIMIN: 0.057 

÷ftf~t~t~t~f÷f~t~tttftf~ftt~[~[~tttttttftf~ff~ftt~t~t~[[[[~fftttt~t~t~tt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 7.73 H20: 8-10 
0XYGENATE8 : 0-06 CO : 79.32 
C02 = 3.42 H2 : 1.38 

f÷ff~ff~ff~ffffff~f~f~f~fff~ff~ftffff~÷~~f~ff~f~ffftf~÷~f~t~~t~ 

HYDROCARBON SELECTIVI'rY's ~tT~: 

C1 : 18-42 C4~NE : 3-98 
C2fANE : 2-2.2 C5~II = 28.79 
C2fENE : 0-80 CIP+CI8: 17-62 
C3tANE : 0-80 C19tC~: 7-42 
C3tENE : 4-92 C24t34 = 12.43 
C4 ISO+ANE: 1-02 C35+ = 1-57 

ttttt~t~t~ttt~ttttt~tt~t~tt~ttttt~t~ttttttttttt~ttt~tttttttttt~t~tt~tttttt~t~t~t~tt@t~ttt. 

FUEL FRACTIONS, WTZ: 

GASOLINE (C5tCll): 28.79 
DIESEL (C9+C25) : 39-61 

••••••ttt•••••••t••f•tt••••f••t••tt••ttftt••tt•ttttftttttttttttttt•t•tttttt•ttttt•tttttttttt 

~Z ELEriENTAL RECOVERY: CARBON : 104-29 
HYDROGEN: 105.37 
OXYGEN : 104-04 

tttftftttttfttttttftttfttttttttttttttttttt: ]1.~ ttttttttttttttttttttttttt.ttttttttfttftttttttt 



Table 58 

HYDROCAP, I~{Ir! PRODUCI DISTRIBUTID!,' 

RUr~ r C , .  7888,3~.C3! 

S~"iPLE I,'[~. 47 

COHTAIHS P~T[liTI~[LY 
PAIE|;,I~L[ D~I,~. 

li,W [81 PU3tI~;A;IO,~ 

CARBDt~ NO. 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NtALKArlES ItALKEN£ 
kh" % I~DI.E ~ WT % J~'K)LE 

18.42 b0.34 U.O0 0.09 

2.22 3.87 0.80 1.5~ 

0.80 0.96 ~.92 6-14 

0.99 0.89 3.% 3.72 

].ql 1.03 L.3U 3.22 

4.19 2.55 0.43 0.27 

1.66 0.87 1.29 0.69 

1.19 0.55 1.29 0.61 

1.36 0.56 1.52 0.63 

1.30 0.48 1.38 0.52 

1.02 0.34 0.92 0.31 

1.31 O.qO 0.78 0.24 

1.32 0.38 0.64 O. 19 

1.27 0.34 0.51 0.14 

1.27 0.31 L).33 0-08 

1.55 0.36 U.O0 0.00 

1.50 0.33 0.00 0.00 

1.41 0.29 0.00 {~.00 

1.32 0.25 0.00 0.00 

1.33 0.25 0.00 0.00 

!.38 0.24 0.00 O.ClO 

I. 38 " O. 23 0. DO 0.00 

BRANCHED [SO~RS 
~I" ~ P'~_E 

0 .~  0 . ~  

0 .~  0.00 

0 .~  O.~J 

O. 03 0.03 

0.09 0.07 

0.00 O.fivJ 

0.61 0.32 

0-82 0.37 

1.26 0.52 

1.48 0.54 

1.25 0.42 

1.2/ 0.37 

0.88 0.25 

0.81 0.22 

0.85 0.21 

0.73 {J.17 

-0.72 O.16 

0.53 O. Ii 

0.22 0.04 

0-I0 0.02 

0.I0 0.02 

0.11 0.02 
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RUI~ I,U. 7R8@+35t731 

S~iPLE r~b. 47 

EARBU:,' P~O. 

23 

24 

25 

2,~ 

2Z 

2~, 

29 

30 

31 

32 

33 

3~ 

35 

3B 

37 

3~ 

39 

40 

Table 58 (Cont'd} 

HYDRUCARBDh PRODUCT DISTRIBUTIUN CONTAINS P~T~RTIAL[Y 
PATZ~T~L~ ~IA- 

5~I [~  ' " " ~ - ' '  

NtALKANES lfALKENE BI~NCHED ISOMERS 
WT ~ MOLE • WT • MOLE • WT ~ MOLE 

1.37 0.22 0.00 0.0D 0.11 0.02 

1.46 0.23 0.00 0.00 0.10 0.02 

1.41 0.21 0.00 0.00 0.09 0.01 

1.36 0.19 0.00 0.00 0.09 0.01 

i.2~ 0.18 O.OD O.OO 0.09 0.0! 

1.19 0.16 0.00 0-00 0.08 0.01 

1.09 0.14 O.O0 0.00 0.07 0.01 

0.99 0.12 0.00 0.00 0.06 0.01 

0.92 0.11 0.00 D.OD 0.06 0.01 

0.80 0-09 0-~ O.OD 0.04 0.00 

0.66 0-07 0.00 0.00 0.03 0.00 

0.53 0-06 0-00 0.00 0.03 0.00 

0.52 0.05 0.00 0.00 0.O1 0.00 

0.39 0.04 0.00 0.00 0.00 0.00 

0.26 0-03 0.00 0.00 0.00 0.0O 

0.18 0.02 O.DD 0.00 0.00 O.00 

0.13 0.01 O.O0 ().00 0.00 0.00 

0.08 0.01 0.00 0-00 0.00 0.00 
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TABLE 59 

tlASS BALANCE 
PROCESS CO~'DITIOt~S A~iD PRODUCT S~V~RY 

~AiI{ZL!Lt 9~i~-  

tt~tttttt~t~ttttt~tt~t~tttt1ttttt1ttttttttttttttttttttt~ft~ttttt~t~ttttttttttTttttt~ttttTttttt 

CATALYST : Co2(CO)~IZR(DPR)4/AL203 
SAMPLE NO: 7888t53t731t52 

REACTOR LOADING, ~L~ : 452-0 T, C : 281-1 FEED kATIO, 
CATALYST LOADING, WT~: 23-4 P, PSIG : 305 CO/H2: 1-95 
TI~E ON STRENb HR$ : 644-6 SV, L/G/HR: 1-4U 

*~t~ttttttttttttt~tt~ttttttttttttt~ttt~*t~t~ttt~etttt~tttttt~ttteHt~ttttttttttt~tttttttttttt 

USAGE kATIO, C0/H2 : 0-4{) ~JLK ACTIVITY, 
%OveRA=L Cor~v., C0÷H2: 21-38 r~L SYNGAS/KG CAT/HR: l~-q!(; 
~C0 CONy. : 9.29 SPECIFIC ACTIVITY, 
%H2 CO~,~. : 44-97 MOL CU/~OL M~rAL/tl]~: D-b74 

tt~tttttttttt~ttttt~t~ttt~ttttt~ttttttttt~ttttttt~ttttt~t~ttttt~t~ttttttttttttttt*ttttttttttt~ 

WEIGHT ~ PROI]UCT DISTRIBI/TION: 

HYDROCARBONS: 4.62 It2U: B-32 
(]XYB~ATES : 0-02 C0 = 85-(:)0 
C02 : 1-53 H2 : 1.90 

ttttftt~ttt~fftt~tttf~tt~ttfti~tt~ttttf~t~t1Hf~tttft~ftf~tt~t~ftftftf~t~ttff~ttf~t. 

HYDROCARBON SELECTIVITY/, ~"F~= 

C1 : 2 4 . 4 1  C4tENE : 4-95 
C2tANE : 2.51 C5tCli : 32.31 
C2tENE : 1,08 C12tC18= 21.91 
C3tANE ~ 0-E7 C19tC23: 3.B6 
C3fENE : 6-00 C24t34 : 0.73 
C4 ISO+ANE: 1-16 C35+ : 0.21 

t~t~tttttttttt~*tt~tttttt~i~ttt+fttttttt~t~ttt|~f~f~f~t~tf~ft~tttttttttttttttt~tttttt~ 

FUEL FP~CTIO~S, w-r%: 

GASOLINE (EStC11): 32-31 
bIESEL (C!~tC25) : 37-50 

tt~t~÷tt~t~t~tttH~tHtHtftftft~t~tttttt~ttt~tttttttttttttttttttttttttttt$ttt~t~tt~tt~ttt 

X ELEMEt,~AL ~ECOVEEY: CARB(I~J : 101.19 
HYDROGEN: 95-9~ 
OXYGE, : 103-22 

ftftftfttttttitttttttttfffHfftetttftttttl 119 ~tttttttttfftfttftftlfftttti|fttft~tttfttttt~tttt 



HiJi; |,~C}. 7R~;~;*33t731 

SA";PLE r,;U. 52 

[ARB0~J t~. 

1 
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6 
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10 

i l  

13 

14 
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1E 
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22 

Table 60 

HYUHOCARB.0tJ PP,0IJ%T DISTRIBUT!_U]~ 

NtALKANES lfALKENE 
~,h" ~ MOLE ~. WT ~ ~OLE 7= 

24.41 64.46 0-0[} 0.00 

2.51 3.54 1.08 1.63 

0.87 0.83 6.(7J 6.03 

1.16 0.85 4.°5 3.73 

1.56 0.92 5.19 3.13 

5.79 2- 85 0-43 0.22 

1.84 0.78 I.B2 0.79 

I .  53 0.57 1 • 47 0.56 

1.44 0.47 1.76 0.59 

1.39 0.41 1.65 0.SD 

1.17 0.32 1.22 0.33 

1.50 0.37 1.09 0.28 

1.52 0.35 0-97 [).23 

1.50 0.32 0-82 0-18 

1.52 0-30 0-62 0.12 

1.98 0.37 0.00 0.00 

'I.90 0.34 0.00 0.00 

1.94 0.32 0.00 0.00 

1.36 0.21 0.00 0.00 

0.68 0.10 0-00 0.00 

0.30 O.Oq O.DO 0.00 

0.15 0.02 0.00 0.00 

CO~IAIK~ P~TEfiTIALLY 
PAI[XIAB~[ BAIA- 

HOT FOR PU~LICAIIOK 

BRANCHED ISOMERS 
WT % riOLE % 

0-00 0-00 

0-00 (J-00 

0-00 0-00 

0.00 O.00 

0.00 0.00 

O.O0 O.OO 

0.51 0.22 

0.60 O.22 

0-77 0.25 

1.09 O.32 

1.09 0.30 

1.16 0.29 

0.91 0-21 

0.87 0-18 

0.84 0.17 

0.82 0.15 

0.88 0.16 

1.07 0.18 

0.80 0.13 

O.33 O.O5 

0'09 0.01 

O.03 0.00 
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P.U!. tL. 78~-_':+33,75! 

SL.~LE NO. 52 

CA~.BUI~ ND. 
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2~ 

2~ 
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39 

4O 

Table 60 (Cont'd) 

HYIIRUCARB01' F~0D_t_~T__U I ST R [ ~UT I ON 

F~T:::;;.E; [ ~-~. ;A. 
NCT J:OZ F~LLIZ',,'II~,t 

NtALKANES ItALKENE ISRANCHED ]SO~RS 
WT % MOLE ~. WT ~ MOLE % k~T • r'~OLE 

0.I0 0.01 0.00 0.00 0.01 t,.t,O 

0.08 0-01 0.00 0.00 0.01 0.00 

0.0~ 0.01 0.00 0.00 0.01 0.0U 

0.07 0.01 C,.O0 0.00 O.OO O.O0 

0.07 0.01 O.00 0.00 0.00 0.00 

0.06 0.01 0.00 0.00 0.00 0.00 

0.06 0.81 0.00 0.00 0.00 0.00 

0.06 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 0.00 0.00 0.00 0.00 

0.05 0.00 0.00 0.00 0.00 0.00 

0.05 0.0O 0.00 0.00 0.00 0.00 

0.05 0.00 0.~ 0.00 0.00 0-00 

0.05 0.00 0.00 0.00 0.00 0-00 

0.~  0.00 0.00 0.00 0.00 0.00 

0.04 0.00 0-00 O.O0 0.00 0.00 

0.03 0.00 0.00 0-00 0.09 0.00 

0.03 0.00 0.00 0.00 0.O0 0.00 

0.02 0-00 O.O(J 0.00 0.00 O-OO 
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Table 61 

Mass Balance 

Process Conditions and Product Summary 
rr,'-~,," KIE!:T!.'.LLY 

r l ; " "  ' ~ ' '  (~h,h" PA,..~,A"L; ~'~" 
N:T ~R P:~-;.rAT!OI( 

Catalyst: ~o~(CO)R/Zr(OPr)JAI~O: 
Sample No: 78~8-33~731-56 ~ ~ ~ 

Reactor Loading, mLs: 452.0 T, C: 260.8 
Catalyst Loading, wt%: 23.4 P, psig: 308 
Time On Stream, hrs.: 669.3 SV, L/g/hr: 1.41 

Feed Ratio, CO/H2:0.97 

Vol ~ C2H4: 10.0 

Usage Ratio, CO/H~: 0.26 
~Overall Cony., CO+H2:26.18 
%C0 Cony.: 11.10 
%H~ Conv.: 40.79 
%C~H 4 Conv.: 75.50 

Bulk Activity, mol syngas/: 14.852 
kg catlhr 

Specific Activity, mol: 0.060 
CO/mol metal/min 

Weight ~ Product Distribution: 

Hydrocarbons: 20.46 
Oxygenates: 0.66 
C02 0.66 

~ 0: 6.34 
: 68.61 

H2: 3.37 

Hydrocarbon Selectivity, wt%: 

6.17 
ane: 42.70 

C~-ene: 20.88 
C~-ane:- 0.62 
C~-ene: 3.20 
C~ iso-ane: 0.78 

C~-ene : 
C~-Cl 1 : 

c23s+: 3 

2.41 
16.25 
5.92 
0.64 
0.33 
O.ID 

Fuel Fractions, wt%: 

Gasoline (C:-C~) 
Diesel (Cg-~25)t 

: 16.25 
12.27 

Element.al Recovery; 

Carbon: 97.40 
Hydrogen: 95.00 
Oxygen: 103.02 
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Table 62 

Mass Balance 

Process Conditions and Product Su~t:..ary 
P.,~H ...... ~,~" 

Catalyst: Co~CCO)~/Zr(OPr),/AI~O~ 
Sample No: 78~8-33~731-59 ~ ~ a 

Reactor Loading, mLs: 452.0 T, C: 259.9 
Catalyst Loading, wt%: 23.4 P, psig: 302 
Time On Stream, hrs.: 741.0 SV, L/g/hr: 1.41 

Feed Ratio, CO/H~: 
Vol ~ C2H~: 20.~ 

0.97 

Usage Ratio, CO/H~: 0.15 
%Overall Conv., CO+H2: 27.36 
%C0 Cony.: 7.11 
%H 2 Cony.: 47.06 
%C2H 4 Cony.: 67.60 

Bulk Activity, mol syngas/: 13.762 
kg cat/hr 

Specific Activity, mo1: 0.03~ 
CO/mol metel/min 

Weight ~ Product Distribution: 

Hydrocarbons: 34.66 
Oxygenates; 0.59 
CO 2 0.45 

~ O: 4.03 
: 57.86 

H2: 2.42 

Hydrocarbon Selectivity, wl;%: 

C:  
~2.an e 3.28 41.86 

-ene: 29.68 

- " 2.75 
C34 is~ane: 0.51 

Ca-ene : 2.04 

~1 4.8g 9"~ O. 42 

k24.' 4- 0.04 
~35 ~: . 

Fuel Fractions, ~rt%: 

Gasoline (C : -C~ )  
Diesel (C9-~25~t 

: 13.96 
10.74 

Elemental Recovery: 

Carbon: 100.05 
Hydrogen: 97.97 
Oxygen: 104.32 
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Table 63 

Mass Balance 

Process Conditions and Product Summary 
IT .... t.-~ -o ~, • 

Catalyst: C°o(CO)Q/Zr(OPr}JAl~O~ 
Sample No: 78~8-33~731-62 ~ " ~ 

Reactor Loading, mLs: 452.0 
Catalyst Loading, wig: 23.4 
Time On Stream, hrs.: 765.4 

T, C: 258.2 
P, psig: 300 
SV, L/g/hr: 0.71 

Feed Ratio, CO/Ho 
Vol ~ C2H~: 20.0 ~ 

: 0.gZ 

Usage Ratio, CO/H~: 0.22 
%Overall Cony., CO+H2:36.46 
~CO Cony.: 13.34 
%H 2 Conv.: 59.18 
%C2H 4 Cony.: 77.10 

Bulk Activity, mol syngas/: 9.23Z 
kg cat/hr 

Specific Activi ty, mol: 0.032 
CO/mol metal/min 

Weight % Product Distribution: 

Hydrocarbons: 36.08 
Oxygenates: 0.92 
CO 2 0.85 

~B O: 6.12 
: 54.17 

H2: 1.85 

Hydrocarbon Selectivity, wt%: 

C : 3.91 
Zd~-ane: 40.98 
C~-ene: 19.92 
C~-ane: 0.52 
C~-ene: 3.00 
C~ iso-ane: 0.61 

C~-ene : 
C~-C~ : 

C-4-C-4: 

2.18 
18.06 
6.23 
2.17 
2.18 
0.24 

Fuel Fractions, wt%: 

Gasoline (C=-C,1}: 
Diesel (Cg-~25~ 

18.06 
17.11 

% Elemental Recovery; 

Carbon: 100.10 
Hydrogen: 98.65 
Oxygen: 104.33 
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TABLE 64 

MASS J~ALANCE 
PROCESS C3~!DITIONS AND PROnUCT StlrV~RY 

tt~tttttt~t1~tft~t+t~tttt~tt~f~ttftttfttttttt~tttttftfttttttttttffttt~ttTf~tttttf~ttftfttttt 

CATALYST : Co2(C0)8/ZR[DPR)4/AL2U3 
SAtIPLE NO: 7888t33t7~it65 

REACTOR LOADIt~G, r:LS : q52-0 T, ~ : 258.1 FEED P~TIO, 
CATALYST LOADING, WT%: 23-4 P ,  PSIG : ~xf~) CU/H2: 0-9B 
]I~E ON STREAIi, HRS : 78B-3 SV, L/G/HR: 0.70 

tt~t~t~i~tt~t~t~ttttt~t~*ttt~t~t~tt~t~t~t~t~tt~t~t~ttttt~ttft1ttI~ttt~tt~tt~t~t~t~ti~ 

~SA3E RATIO, CU/H2 : 0.4U ~ULK ACTIVITY, 
~CVERALL CONV., CL~H2: 28-8~ MOL SYNGAS/KG CAT/HR: ~-U~I 
~C0 CONY- : 16-54 SPECIFIC ACTIVITY, 
X~2 CoNy- : 40.7B ~IOL C0/MOL METAL/MIr~: ~.O~fi 

~tttttt~tttt~ttttttttttt~tttÈttttHt~tÈt~ttttttttttttttÈtÈHtt~tttt~ittttHttttt~ttt~tt~ttt 

WEIGHT ~[ PRO~ICT DISTRIBUTION: 

HYDROCARBONS= 9-91 H20: 9-57 
DXYGENATES : 0-{~ C0 : 75-30 
C02 : 1.27 H2 : 3-90 

.tttt*ttttt~tt~tt~t~f+ttt~ttttt~ttttttttttt+ttt~tttttHtt~ttttttt~t~ttt~t~tttt~t~t~tttttt~tttt 

HYDROCARBON SELECTIVITY, WT~: 

CI : 20.58 C4tENE : 3-57 
C2$ANE : 2-35 C5tC11 : 27.34 
C2tENE : 0-48 C12tC18: 18.78 
C~tANE : 1-18 C19fC23: 9-51 
C~tENE : 4.36 C24t~ : 9.24 
C4 ISO÷Arm: 1-61 C35 + ~ 1-D1 

.ttttttt•ttttt••tttt••ttttt•tttt•tttt•t••ttttt•t•tt••••t•t••ttt••ttt•tt••••tttttt•ttt••••tt•t•ttt 

FUEL FRACTIONS, wTX: 

GASOLINE (C5tC11): 27-34 
DIESEL (C9÷C2~) : ql-Bl 

.ttttttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttt~ttttttttttttttttttttttttttttttt 

ELEt~ENTAL RECOVERY: CARBON : 105.62 
HYDROGEN: 101-34 
OXYGEN : 101-80 

'ttttttttttttttttttttttttttttttttttttttttttt 
125  
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RU~ g,~b. 7.~80~33~731 

CARBON NO. 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IR 

19 

20 

21 

22 

Tab]e 65 

HYDROCAR_B_Utd Pk'UUUCT DISIRIB.U_T]_0~ 
CS~T~I!IB F.~ T.':TI..',LLY 

~.C,7 c, '~ . . . . . . . . .  ,-~, i L , , ,  ~, ~ , , ~ . , . . I I , l % l  

NI'ALKANES ItALKENE BRANCHED ISOrERS 
WT % MOLE X ~ • MOLE % WT • P'IOLE % 

20.58 63.55 0.00 0.00 O.UU O.{JD 

2-35 3-88 0.48 0-85 O.OO 0.00 

1.18 1.32 4.36 5.13 u.00 O.OO 

1.55 1-32 3.57 3.15 0.05 0.04 

1.79 1-23 3.78 2.67 0.15 0.10 

4.13 2.37 0.21 0.12 O.OO 0.00 

1.81 0.89 1.26 0-63 0-29 0.14 

1.63 0.71 1.29 0.57 0.35 0.15 

1.91 0.74 1-57 0.62 0.59 0.23 

1.93 0-67 1-40 0.49 0.43 0.15 

1.53 0.48 0.93 0.30 0.38 0.12 

1.51 0.44 0.78 0.23 0.37 0.11 

1.54 0.41 0.67 0.18 0.41 0.11 

1.68 0.42 0-46 0.12 0.57 0.14 

2.13 0.50 0.02 0.00 0.72 0.17 

2.06 0.45 0.00 0.00 0.~7 0.19 

1.88 0-39 0.00 0.00 0.81 0.17 

1.71 0.33 0-00 0-00 0.59 0.12 

1.81 0.33 0.00 0-00 0-26 0.05 

1.80 0.32 0.00 0.00 0-25 0.04 

1.70 0.28 0-00 0.00 0.24 0.04 

1.57 0-25 0-00 0.00 0.23 0-04 

1 2 6  
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S~PLE ''~ ,~. 65 
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Table 65 (Cont'd) 

HYDROCARB0r,' PRUDUCT .D.l ST~ I BIITI FI'j 

.~A!:'5:,~£[ r ::~. 

~:Z.: F~, [~-L.".:~ 

N fALKArlES ItALKENE BRANCHED ISO~RS 
WT % ~IOLE % WT % riOLE % WT % riOLE % 

1.43 0.22 O.OO 0.00 0.22 0.05 

1.30 0.19 O.OO 0.00 0.19 0.03 

i-! c 0.17 O.OO U.O0 0.17 0.02 

I.C4 0.14 O.(IC, O.00 {~.14 0-02 

3.c,i 0.12 0.0 r, 0.c)0 0.12 0.02 

0.80 0.I0 0.00 O.OU 0-I0 O.O1 

0.69 0.08 0.00 0.00 U.08 0.0i 

0.61 0.07 0.00 0.00 0.06 0,01 

0.53 0.06 0.00 0.00 0.05 0-01 

0.45 0.05 0.00 0.00 0-03 0.00 

0.37 0.04 0.00 0.00 0.02 U.O0 

0.35 0.04 0.00 0.00 0.02 0.00 

0-32 0.03 0-00 [].00 0.01 0.00 

0.24 0.02 0.00 0.00 O.O0 0-00 

0.17 0.02 0.0[) 0.00 0.(30 0.(3(,) 

0.12 0.01 0.0U 0.00 0.00 0.00 

0.09 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 O.OO 0.00 0.00 O.O0 

!27 



Table 66 

Mass Balance 

Process Conditions and Product Summary 

P'IE.~.'~:£ £~;;- 
L"T F~,;:. P':-u .... ~., 

Catalyst: Cop{CO)s/Zr[OPr)4/AI 
Sample No: 78~8-33-731-66 203 

Reactor Loading, mLs: 452.0 
Catalyst Loading, wt%: 23.4 
Time On Stream, hrs.: 813.1 

T, C: 261.5 
P, psig: 550 
SV, L/g/hr: 1.40 

Feed Ratio, CO/H2:o.g8 

Vol% C2H4: 20.0 

Usage Ra%io, CO/H~: 0.28 
~Overall Cony., CD+H2: 35.83 
~CO Cony.: 15.80 
~H~ Cony.: 55.51 
gC~H 4 Cony.: 74.50 

Bulk Activity, mol syngas/: 17.866 
kg cat/hr 

Specific Activity, mol: 0.076 
CO/mol meta]/~in 

Weight ~ Product Distribution: 

Hydrocarbons: 35.85 
Oxygenates: 0.91 
CO 2 0.76 

~ 0: 6.57 
: 53.85 

H2: 2.07 

Hydrocarbon Selectivity, wt%: 

C : 3.08 
~-ane: 45.54 
C~-ene: 23.30 
C~-ane: 0.50 
C~-ene: 2.38 
C~ ~so~pne: 0.60 

C~-ene ; 
: 

-24-, 34" 
C~5+. 

1.74 
17.20 
5.48 
0.17 
0.01 
0.00 

Fuel Fractions, wt~: 

Gasoline (C=-C11}: 
Diesel (C9-E25~t 

17.20 
13.10 

E]emen~l Recovery: 

Carbon: 96.12 
Hydrogen: 98.33 
Oxygen: 102.38 

128 
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Table 67 

Slurry Screenln 9 $o.m~ry 

8395-60-1111 

20,5 wl I  (60,05 9} FeCo3(CO)I21KIAIsIO ) 

tONrAl,y$ POlINIIAII y 
P,4rrlflAOl[ 0t r4. 

#Or /OR PUBliC4 rloN 

reed IACO/ $ynr]4$/ I ACtlVlIV | . . . .  ['---:'" - r  - i ['e--7 ] -  - - T C°/llz r ~Ji2 ~el Is++,lel m, l P  / r SV, f i l l  ~.j~OHI2 k9 cat/h J tool COl J q I C ] ~ - ~ 3 -  
. o  st.,,,,, ,,,l,j 'c i . ,o l  coi,,l,,  l ' I c;:c  ch- L_.I  I '"'" , ,  - ~  _ _  ~ . . . . . .  • . . . . . .  . . _ .  ~ i l . . . . . . . . . . . . . .  

] 4T,/ 315 240,0 1.6 
%.5 321) 740,2 I .~ 

II I I~,~ 320 240.4 1.6 

I0 14].7 320 241,2 O.P 
II 16~t.O 320 260,4 l).1 
12 I')1.5 320 260.0 l.O 
15 ?~4.1 3211 250,8 1,6 

t1 2~.1 ]00 2.59,2 1.5 

20 312.5 295 261.4 0,1 
?P 3~5..5 30n 2nl,4 O,P 

24 ~51.0 ]AO 279,3 O,l  
21 4:17.7 2911 2112,1 1,.5 
29 45~.4 3[10 2110.5 1,.5 

33 504.2 625 200.4 1,5 
35 529,6 320 241,9 1.5 

15.1 10.2 22.0 1.111 0.47 11.3 I1,11 
12.9 1.0 20.6 1.52 O.SO 9,1 0.10 
11,9 6,9 21.9 2.01 0,64 0.4 O, ln 
15,1 1.4 30.6 2.0? 0.49 4.9 0.05 
211.0 13.9 55.7 2.02 0.49 9.1 O.fl'J 

20.6 L2.5 37.2 2.0) 0.60 14,5 O.ll) 

22.3 1.1,1 35.? I.[,2 0..55 15,0 0.17 

23.3 11.9 34.1 I. l) l  0,34 1.5.5 0.12 

42.4 ~0.2 55.4 I.l)O 0..50 13,9 0,14 
51t, I 41,9 74.3 1.00 0.56 19.1 0.21 

34,5 20.7 ~2.1 t a l l  0.67 11.4 0.14 
41,0 27,3 rjs.0 1.{11 O,SO 27.3 0.27 

25,1 16,0 45,6 2.0) 0.70 17,5 0,22 
10.2 I1.1 37,9 1.9A 0.42 12,2 0.11 
k. I  3.0 9,1 l.flO O.:J2 4,1 0.0] 

14,0 14.8 21.4 17.6 

13.0 14 .O :1fl.n 19.7 

').11 II , I  .'II. I'i 22.1 

9 0  12,5 ;!9.1 20.9 

9,2 13 0 35.3 24,(I 
lO.O II.6 .'14.1 24.9 

1~I.1 14.4 35,fl 20.1 

14,7 IS.n ]6 7 I0.3 

14.3 15,2 42.4 10,4 
15.3 15.4 42.2 20.0 
11 ,/I 12,9 3/1.2 25,5 

19.1 15.7 3~,4 I I .4  
13.9 13.3 ] l . g  20,5 
14.1 iS.O 11.0 19.A 
r},5 6.1 n.9 12.5 

13.0 13,2 SO,I) 
1,1,1 9,4 ~? II 
14,1', IA.ll r.7.I 

I~,II I%,11 i',?, } 
'),? /I..~ ~9.1 

I~ . ]  1,1 71. _'I 

9,1 6.3 {,',+h 
} .7 4.fl f',?. 7 

5,4 4.3 f,6.2 

4.4 2. I 65.(', 

f,,4 5.? 71,1 

7, !, 4,') l,O. 3 
1?.J n,I 1',4.7 

9,'1 9,6 60.7 

21,1 ,~,5 44.7 



TABLE 68 

|lASS [~#J.ArCE 
PROCESS CORDITION$ A.~D PRODUCT SUt~ARY 

K,,j~. F~.~. . . . . .  

tttttttt~ttttttttt~ttt~ttttttfttft~f~ftttttttftttittttttttt~tttt~tttttttttt~ftttt~ttttttttt 

CATALYST : FECo3(C0)12JK/AL2U3 
SAklPLE NO; 83BStbOt7U7t3 

REACTOR LOADING, flUS : 444.0 T, C : 240-8 FEED I~TIO, 
CATALYST LOADING, WT%; 20.6 P, PSIG : 3]-~ D/H2: !.01 
TInE or: STREAH, HR$ : 47.7 SV, L/G/MR: 1-6 

tttttttttt~ttt~tt~ttttt~t~ttt~t~t~t~ttttetttttt~ttTtttttftttTttTtttttt~ttttt*ttt~ttTte 

[J~;AGE f~tIO, C0/li2 : 0-47 ~.LILK /~.CTIVITY, 
~[.WERALL COt!V., Cb*H2: 16-0~ ~_ SVI-:GAS/KG CAT/HR: ii.3[:7 
%C0 CO~;V- : 1U-2{] SPECIFIC ACTIVITY, 
~H2 CD,:V. : 22-04 ~'~_ CUh:oL METAL/r~IN" 0.1l,)~ 

t t  I t f ' t  l e t  | f t t  t÷tt+f+ttft~eettetttttttttetfeefeeeett ttee,tte,ttttfttttetfte~ttt~tt,ettttttf{ 

WEIGHT X PRODLICT IJlSTRII~UT-IOI~: 

HYI}ROCARBONS: 4-12 H20: b-5D 
0XY'GENATE$ : 0.14 CO : 83.81 
C[12 : 0.29 H2 : 5.13 

tt~tttt~t~t~tttt÷÷t~tttttttt*t~it~t~tt*~ttttttt÷tttt~ttttttttttttttttttt~tttttfttttt~.ttt. 

HYDROCARBON SELECTIVITY, WT~: 

CI : ]_].gH C4tENE : 4-37 
C2tANE : 1-40 C5*Cll ". 27.35 
C2tEtlE : 0.70 C]2tC18: 17-60 
C3tANE : 1.27 C19tC23: 12.97 
C3tE, E • 5-35 C24t~', - 10-90 
C4 ISD+ANE : 1-~ C)5 + : 2 -25  

t t t t  t t t t  f t t t t t t t  ttttttttttttttttttttttttttttttttttttt~tttttttttlrtttttttttttttttt-~ttttttttttt • 

FIIEL FRACTION.R, WTX: 

; GASOLINE (C5tCII) : 27.35 
DIESEL (C9tC2~) : 43.78 

t + t  t t t  t t t t t t  t t t t t t t ~ t t t * t t t t ÷ t t t t * ÷ t t  t * ÷ , , t t t t t  tttt+t,ttfttttttfttttttttttttttttttttttttif, 

o Q ELEIIE;ffAL RECOVERY: CARBON : 9~.7. 
IIYI)ROGEt~': 99-54 
[F^~GEr~ : 101-13 

"'''''''~'~' ~''i'''l''''m'~'''~'ml ~'' I Ill 130 iiIITTIITTTTTTTTTTTTTTTITTTTTTTTTITTTTTTTttT 



RUt.! I~U. 8385t6{)'t797 

SA.'~PLE ~0. 3 

CARBON NO. 
] 

2 

3 

L~ 

5 

6 

7 

8 

9 

i0 

11 

12 

13-" 

15 

16 

17 

18 

19 

20 

21 

22 

Table 69 

HYDROCAR]~{I~ PF~E;!)UCT DI SI R I :',UT ] OK 

NtALKANES I+ALKENE 
WT ~ rW:)LE ~ ~IT ~ I~:)LE 

13.98 52.92 0.00 0.00 

1.40 2.82 0.70 1.52 

1.27 1.75 5.35 7.72 

l.~G 1.94 4.37 4.72 

1.93 1-62 4.53 4.0C; 

4.59 5.23 G.D6 0.04 

l.Fm 1-11 1.50 0.93 

1.61 0.86 I - i i  0.60 

1.75 0.83 i-~ 0.69 

1.64 0.70 1.47 0-63 

1.45 0.56 0.95 0.37 

1.46 0-52 0.80 0-29 

1.53 0.50 0.66 0.22 

1.65 0.50 0.53 0.16 

2.19 0.63 0.00 0.00 

2.26 0-61 0.00 0.00 

2.38 0.60 0.00 0.00 

2.61 0.'62 0.00 0.00 

2.62 0.59 O.DO 0.00 

2.56 0.55 0.00 0.00 

2.52 0.52 0.00 0.00 

2.40 0.47 0.00 O.DO 

BP~NCHE.'n lSOF~RS 
WT % T'bLE % 

0-00 0-00 

0.00 0.~J 

0.0D 0.(.El 

U.00 U.UU 

0.00 U.00 

U.00 U.~ 

O.~ O.{X] 

0.58 0-31 

0.46 0.22 

U.05 0.02 

0.29 0.Ii 

0.20 0.07 

0.25 0.O8 

O. 25 O. 08 

0.24 0.07 

0.23 O.06 

0.25 0.(Yo 

0.12 0-03 

0.!5 0.03 

0.17 O.04 

0.16 0.03 

0-14 0-03 

~ I ' T |  i ,q  
| t , I I  . . .  : - . t . b  | 

P,~T~.: :.'..~;. ~.. :::.. 
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!Ul; NO. 8385t60t7U7 

]~KPLE ~ .  3 

CARBON ~D. 

23 

24 

25 

26 

27 

2R 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

3S 

40 

Table 65 (Conz'd; 

HYD}:DCARBUI: PRUUuCT DISTRIBUTIBI: 

C;flI~l~ P~TE~T~LLY 

NtALKANES I+ALKENE BRANCHED ~SOMERS 
I,-~T X F'iOLE ~ V,~ X MOLE % WT 7, MDLE 

2.07 0.39 O.OD 0.00 0.18 0.03 

I.B6 0-33 0.00 0.00 0-10 U-D2 

1-76 0-30 0.00 0.00 0.00 O.LIO 

1.52 0.25 O.[Xl 0.00 0.13 0.02 

i.12 0.18 O.OO 0.00 O.O0 0.00 

0.61 [).09 U.OU 0-00 0-12 0-02 

0.52 0.08 0.~ 0.00 0.12 0.02 

0.42 0.06 0.00 0.00 0.16 0.02 

0-53 0-07 0.00 0.00 D.14 0.02 

0.26 0.04 0.00 O.OD 0.19 0-03 

0.37 0.05 0.00 0.00 0.16 0.02 

0.61 0.08 0.00 0.00 0.21 0.03 

0-68 0.08 0.00 0.00 0.00 0.00 

0.58 0.07 0.00 0.00 O.OD 0.00 

0.39 0.05 0.00 0.00 0.00 0.00 

0-23 0-03 0.00 0.00 0.00 O.OO 

0-21 0-02 0-00 0-00 0.00 0.00 

0.17 0.02 0.00 0.00 0.00 O.OD 
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TABLE 70 

[~ss BALANCE 
PROCESS COr.~DITIOt:S AND PRODUCT SU/V'~RY 

PATIII~3[E B~IA- 

t~tttttttt~ttttt~tttf~tttft~ftttttttttt~ttttttttttttttt~ttttttt~ttttttttfttttttttttttttttttt 

CATALYST : FECo3(CU)I2/K/AL203 
SAtIPLE tJO: 8385t60t7U7+b 

REACTOR LOADING, r%S : 444.0 l ,  C : 240.2 FEED kATIO, 
CATALYST LOADING, WTR: 2D-6 P, PSIG : 32(~ CU/H2: 1-52 
TInE c:; STREAr:, MRS : 95-5 SV, L/G/MR: i-~ 

~t~tttttttttttt~tttttttt~t~tttttttttttt'ttt*~ttttt~+~tttt~ttttt~tttttTttttttttttttttt~ttttt~ 

~]SAGZ EAT]O, Cbl~2 : (;-5~ [IULK .'-.CTIVITY, 
[L!VER'LL Co~Jv-, Cl~÷~{2: 12.90 r-X~L SY;ISAS/KG CAT/HR" 9.130 
~C(J [cIt;v. : 7 -8  L] SPECIFIC ACTIVITY,  
,=-H2 Cm:v. • 2U.5~ t~)L CUh~.OL r%ETAL/MIN' {}-]01 

t t t t t t t t t t t  f t t t t t t t  t t t t t t  t t ~ t t t i t t t t t t t t t  t f * t t t  tttfttttttt*ttttttttttt,tttttetttt t t t t t t t t t t ' t t t t  ~ 

WEIGHT ~ PRODL'CT ~ISTRII~rTION: 

HYDROCARBONS: 2-38 H~}: 3-12 
OXYGENATES : 0-04 £0 : 90.57 
C02 : (I.22 H2 : 3.67 

~÷~*ttt~ttttttttttttttt~ttttttttt÷*ttttttt÷t~ttt~tt~t~tttt~÷~t~tt~tttt~tt~tttftttttt~ttttttt~ 

HYDROCARBON SELECTIVITY, W'I'~: 

C1 : 12.9~ CRtENE : 4.70 
C2tANE : I.U7 CStCII : 29-97 
C2tENE : 0.~o C12tCI~: 19-69 
C3~ANE : ( ) . 9 9  C19tC23: 13-06 
C~*ERE : 5.62 C24t~ : g.73 
[4 IRO+ANE! 1.51 C35~ : 0.62 

ttttttttttt•tttttttttttttttttt•ttttttttttttttttttttttt•tt•ttttttttttt•tttttt•ttttttt•ttttttt•t• 

FUEL FRACTIOr:S, W'T~: 

GASOLINE (C5tC11): 29-97 
DIESEL (C9~C25) : h7.% 

tttttttt••tt•tt•tt•ttttttttt•t•ttttttttttttttttttt÷t•tt••ttt•tttttttttttTtttttttttttttttttt•tt 

ELEI~NTAL ~ECOVERY: C~RBOr; : 97.{.~, 
HYDROGEN: 95-~6 
[bCYGEN : 97-41 

tlttt}t~tttetttttf~÷ttttttttttttfttttt~ft- ttf~t÷÷f~fttttt~tt~t÷tttttttt~ttt+ttftttttt~tt 
]33 



RU~] r:2. g~gS, E,~t7U7 

S~I;LE t:U. 5 

CARB0t~ NO. 

i 

2 

3 

q 

5 

6 

7 

g 

9 

I0 

11 

12 

15 

14 

15 

16 

17 

18 

2U 

21 

22 

Table 71 

'~Y!;R{I, CARFX)~ PR,ql}UCT [II STR ] BUI ]01] 

;;*ALKANES 11"ALKEt~E BRAt.'CHED ]SOrtERS 
WT • I'~OLE ~ WT % I'IOLE ~ WT % [~L£ ,~ 

12.98 50.17 0.00 0.00 0,00 0.U0 

1.07 2.2U 0.95 2.13 U.00 D.UD 

0.99 1.40 5.62 8.27 0.00 0.00 

1.~Jl 1.72 4.70 5.19 0.0~ 0.C0 

Z.77 1.52 5.23 4.62 0.00 0.00 

5.45 3-93 0.00 0.0D 0.00 O.DO 

1.65 1.02 1.83 1.16 0.00 0.00 

1.42 0.77 1.30 0.72 0.43 0.23 

1.51 0.73 1.73 0.85 0.22 0.10 

1.79 0.78 2.03 0.90 0.29 0.1/ 

1.65 0.66 1.36 0.55 0.32 0.13 

1.61 0.58 1.13 0.41 0.16 0.05 

1.65 0.55 0.96 0.33 0.27 0.~ 

1.74 0.54 0.82 0.26 0.34 0.II 

1.82 0.53 0.64 0.19 0.37 0. I i  

2.38 0.65 0.110 0.00 0.38 0.10 

2.34 0.60 0.00 0.00 0.35 0.09 

2.37 0.58 0.00 0.00 9.35 0.08 

2.38 0.55 0.00 0.00 U.35 0.0~ 

2.37 0.52 0.00 D.0D D.37 U.08 

2.55 0.53 0.00 0.00 0.15 0.03 

2.40 0.48 0.00 0.00 ,0.17 0.03 
i 



fable 71 (Cont'd) 

HYDRUCARB[IIJ PR01}UCT DI SIRI P LIT IUt. 

RUI,q I~!~. ~385,~D,707 f ,-,-~! tq" ~ %af&~ 

CARBOI~ I~0. 

23 

24 

25 

26 

27 

2B 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

39 

40 

NtALKANES ItALKETJE BRANCHED ]SO~ERS 

2.10 0.~0 U.O0 0.00 0.20 0.04 

i.76 0.32 0.00 O.[X] 0.17 O.O3 

1.54 0-29 0.00 0.00 0.14 0.02 

1-14 0.19 0.00 O.O0 0.21 0.04 

0.83 0.14 0.00 U.O0 0.I~ 0.03 

0.59 (J.O9 O.O0 O.O0 O.O~ 0.01 

0.29 0.04 0.00 o.O0 U.O2 O.OO 

0.28 0.04 0.00 u.00 U.05 D.Ol 

0.30 0.04 0.00 0.00 0.04 0.01 

0.29 0.04 0.00 0.00 0.84 0.01 

0.31 0.04 0.08 0.00 0.04 0.01 

0.27 0-03 0.00 0.00 0.07 {}.01 

0.29 0.04 0.00 O.O0 0.00 0.00 

0.22 0.03 0-~ O.O0 0.00 O.O0 

0.11 0.01 D.0O 0.00 0.(O 0.00 

0.00 0.00 0.00 O.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 9.00 0.00 0.00 0.00 
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TABLE 72 

['lASS BALANCE 
PROCE,~S COD'DIT]C)I.'S AND ~JRODUCT SU~IARY 

~?FI~!~ P~TE~TI~LLY 
.| -e I 

~C: FOK F~LI£~TIg~ 

~ttttt|t~ttt~ttt~tttttttttttt~tttt~tttttttttttttttTttttttttttttt#ItTttft~tt~t~tttt~tttt~tt~ 

CATALYST: FECo3(C0)I2/K/AL2U3 
SAMPLE ~O: 8385t60t707t8 

REACTOR LnAnING, ~:LS : 444.0 T, C : 2q0.4 FEED H~TIO, 
CATALYST LOADING, WT%: ~)-b P, PSIG : 320 C0/H2: 2-GI 
TI~E O~ STREAM, MRS : l lq .5  SV, L/G/MR: 1.5 

t÷÷~tttttt*ttt~tttt~t~tt~ttttttttttttttttttttttt~tt**ttttttttt~tttttt*tttttt~ttt~*t~t~ 

;JSAsE .LJ~TTC., CG/H2 : (.I.~,~. BULK ACTIVITY, 
~OV=RALL COKv-, C['*H2" l l .b~ MOL SYNSAS/KG CAT/HP.: ~;-3c~3 " 
~ZC0 Co::v. : b - ~  SPECIFIC ACTIVITY, 
~H2 Co,~v- : 21-}B6 MOL C~'/t;Ol MZTAL/M.IN: 0-098 

t , t i t  t t t t t  t t  t~tt~f~t~ttett~÷~tttt~ttt~ttt~t~t~t~tt~t~÷t~ttttt~t~tt~tt~tt~t~t~tt~ 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 1.84 H2(}: 2-61 
UXYGENATES : 0-03 CO : 92.58 
CO2 : 0.18 H2 : 2-75 

t~ttt*tttttttttttt~t~tt~ttttttttt~ttt~tttt~tt~ttttttttttttttttttttttttt~ttttttttttt~ttttTtt 

HYDROCARBON SELECTIVITY~ W'I'X: 

Cl : 9.80 C4÷ENE : 3-80 
C2tANE : 0.58 CStCII : 31.01 
C2tE~E : 0-99 C12tC18: 22.06 
C3tANE : 0-72 C19,C23: 14.64 
C3tE~E : 4.51 C24,34 : 10.05 
C4 ISO+ANE: I . i i  C35+ : .  D.73 

~tttt+tf~f÷~t÷~tt÷~t~tt~tttt~ttf~ttttt~t~ttt~tt~ttttt~t~t**t÷tt%~tt~t~tttt~tt~ 

FL~EL FRACTIONS, W'l'~o:'~ . A 

GASOLINE (C5'CII): 31-01 
DIESEL (C9<25) : 53-03 

~tt~t~tt~tt~ttt~tttt~ttttttt~tttt~tt~tttttfttt~tttttt~tttttttt~t1ff÷t~ft~ttt~ttt~t~tt~ 

ELEt~E~TAL RECOVERY: CARBON : 95.85 
HYDROGEN: 94-83 
UXYGEN : 97-39 

t**tt+÷,÷,+,+~,+t÷÷**÷÷t****÷÷t+,,++÷,t++~ ~t,+,÷÷~**+~,+**÷+**÷***+÷+++,,÷**÷,+÷÷+÷÷÷÷ 



RUt: t,tb. 8355,6[!,707 

SAhPLE I;0. g 

CARBUN NO. 
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I0 
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20 
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22 

Table 73 

HybPOCARBO~: PROi~IC.T DISTRIBUTIOI,' 

NtALKANES I"tALKENE ~P, ANCHED J $OMERS 
WT ~ ['bLE ~ WT ~ ~OLE ~ ~;T ~ tIOLE 

9.8L', ~ .7B (..). Og 0.00 (].00 (J.OO 

0.58 1.42 U.99 2.58 C.O0 0.00 

0.72 1.20 4.51 7.84 6.00 (].O(J 

I.i! 1.40 3.80 4.97 G.O0 (].C~ 

] .20 1.31 4.53 4.74 [.00 (:. LY) 

5.30 4.50 0.00 O.OU ~.00 O.~ 

1.76 1.28 2-24 1.67 o.O0 ~.L~D 

I. 67 1.07 1-76 i. 15 0.25 O. 16 

1.89 1.08 2.10 1.22 0.51 0.29 

1.89 0.97 2-32 1.21 0.15 0.08 

1.41 0.66 1.51 0.71 O.q2 0.2U 

1.64 0.70 1-33 0.58 0.40 (J.17 

1.68 0.67 1.29 0.52 0.13 0.05 

1.80 O.6fi 1.10 0.41 0.28 O.lO 

1.91 0.6B 0.93 0.32 0.33 0-ii 

2-76 0.89 0.00 0.00 0.36 0.12 

2.71 0-82 0.00 0.00 0.36 0.Ii 

2.70 0.78 0.00 0.00 0-36 0-10 

2-9~ 0.80 0-00 O.OO 0.12 0.03 

2-93 0.76 0.00 0.00 0-14 0.04 

2.87 0.71 0.00 0-00 0-15 0-04 

2.73 0.64 0.00 0.00 0.17 O.Oq 

C~,[T~.!~.~ PGT'."I;TI~,T.LT 
F;.,~.~;!.:LF C.';A. 

ei;: F37 ~. ;U, ; : : ' , ' t  



RU!: NU. 8385t60,7L~7 

S~'IPLE t i~J. 8 

CARBON NO. 

23 

2u 

25 

2@ 

27 

2.~ 

30 

31 

32 

33 

3~ 

35 

36 

37 

38 

35 

40 

Table 73 [Cont'd) 

HYI},~:OCAI~UK P.RUDUCT DISTP, I BUTI@; 

N fALKM~'ES i fALKENE BRANCHED ISOMERS 
~T E ['IOLE ~ WT ~.. ['IOLE ~ ~lT ~ . i~DLE 

2.40 0.54 0.00 0.00 0.20 0.05 

2.03 0.44 0.00 0.00 0.18 0.04 

1.75 0.36 0.00 0.00 0.15 0.03 

i,41 0.28 0.00 0.00 0.13 0.03 

0.97 0.19 0.00 0.00 0.i7 0.03 

0.76 O.lq 0.00 0.00 0.09 0-02 

0.35 0.06 0-00 0.00 0-03 0.01 

0.33 "0.06 0.00 0.00 0.05 0-01 

0.35 0.~ 0.~ 0.00 0.05 0.01 

0.35 0.06 0.00 0-00 0-05 0.01 

0.37 0.06 0.00 0.00 0.05 0.01 

0-32 0-05 0.00 0.00 0.09 0.01 

0.34 0.05 0.00 0.00 0.00 0.00 

0.26 0.04 0-00 0-00 0-00 0.00 

0.13 0.02 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0-00 0.00 0.00 

0.00 O-OD 0-00 0-00 0.00 0.00 
s 

0.00 0.00 0.00 0.00 0.00 0.00 

/ ' ~ / ~ ,  I I .  ' ~ . b i . J  

PkT[';Tr, GLE =~" ~.;,. 

! 



TABLE ?a 

PRC~rES.~ CONDITIOV$ A~:D PRODLICT SU.~;ARY 

C:RT~I.'?% P~TEII, TII, LLY 
FA;[~TA-'-tE ~ATA- 

t~ttftt~tt~tttt~ftt~tttt~t~t~ttttttttttttttttttttttttt~ttt~tt~ttttt~ttttttttttttttttttttttt~tt 

CATALYST : FECo3[CU)12/K/AL2g3 
SAMPLE NO: 8385t~0+707t10 

~EACTOR LOADIt!G, MLS : /4/44-~ T, C : 241-2 FEED ~TIO, 
CATALYST LOAPING, ~C%: 2U-6 P, PSIG : 32U CU/H2: 2.D2 
TI~E o~ STREAr:, HRS : 143-7 SV, L/G/HR: 0-7 

tt~tt~tttttttt~tt~ttttt~tt~tTttt~tttttttttttttttttttttttttttttttttttttttt÷tttttttttttttt~tft*~* 

[J.~AC~E EATIO, CI.;/-2 : {).4. c. BULK #.CT;VITY, 
~L:VERALL COnV., ~,L.+~I2: 15.0~ r1{}L SY;'GASIKG CAT/HR: 4..o7(; 
~C(J CON'¢- : 7-3~ SPECIFIC ACTIVITY, 
~H2 CorJv. : 3U-55 IIOL CU/:'aL r'~TAL/t:I~:: L'.[;'-'.9 

t t e t t t t t t t t t t t t t t t  t T t t t t t t t t t t e t  t t t t e T t t t t t t t t t t t t e t t t  ttttttttttttttfttttttTtftfftftffttftftttt 

WEIGHT ~ FRO~JCT DISTRIBLITION" 

HYDROCARBONS: 3.25 Ii20: 4.96 
OXYGENATES : 0.09 CU • 88-91 
CO2 : 0-43 H2 : 2-36 

~tt~tttt~ttt~t~t~t~t~t~i~t~ft~ttt~t~t~tf~t~tt~ttttt~tt~tttttttttttttttttttttt~ 

HYDROCARBON ~ELECTIVI'FY, W'l'~: 

C1 : 9.(14 [4tENE : 4-10 
C2tANE : 0.89 C5tC11 : 29.05 
C2tENE : 0-78 C]2.tC18: 2U-8~ 
C3tANE : 0.75 C19tC23: 12.75 
C3tENE : ~-8U C24t3L; : 13.26 
C4 ISO+ANE: 1-19 C35+ : 2-56 

•tttt•tttttttt•ttttt••tttttttttttttt•tttttt•tttt•t•ttttt••tttt••tt•ttttt•t•ttt*ttt••t••••••tff: 

FUEL FRACTIOr;B, WT~: 

~ASOLINE (CStCll): 29-05 
DIESEL (CgtC2S) : 49-29 

~tTtTtttt~ttt~ttttt~ttttttttttttttttttttttttttttttttttttttttttttt~t~t~ttttt~tt~t~tttftt~tttt. 

% ELErIEI,'TAL ~.ECOVERY: CARBON : 99.65 
HYDROGEN: I[31.23 
OXYGEN : 1U1-2B 

It|lttfttfTf|Itttfttttttttltttttttttttttl ... '*tlttttt*tttttftttltttlt*Itt~tt**~Ht,ttf,+t**It÷~ 



~CUI. 1:9. 8385tGOt707 

SA?IFLE ~Ci. i() 

CARBOK' NO. 

1 

2 
3 

4 

5 

5 

7 

8 

9 

10 

i i  

12 

13 

14 

15 

IF, 

17 

18 

20 

21 

22 

Table 75 
HYDR{iCARB{}I~ PRUDUCT DIST~',IBUTI0t~ 

NtALKANES lfALKENE BRA"CHED ISOMERS 
V;T • MOLE • WT % [IOLE % WT % MOLE X 

9.Oh 42.84 0.00 0.00 0.00 D.00 

0.89 2.24 0.78 2-12 0.00 0.00 

0.75 1-29 4.80 8.66 0.00 O.0O 

1.19 1.56 4.10 5.56 0.00 0.00 

1.33 1.40 4.43 4.80 0.~ 0.DO 

5.04 4.44 0,08 0.07 0.~ 0.00 

1,78 1-35 1-61 1-25 0.06 0.04 

1.63 1.09 1.35 0.91 0.37 0.24 

1.62 0.96 1.84 1.11 0.15 0.09 

1.76 0.94 1.98 1.07 0.44 0.24 

1.48 0.72 1.51 0.74 0.59 0.29 

1.73 0.77 1.26 0.57 0-63 0.28 

1.72 0.71 1.07 0.45 0.36 .- 0.15 

1.72 0.66 0.90 0.35 0.37 0.14 

1.76 0.63 0.72 0.26 0.35 0.13 

2.59 0.87 0.00 0.00 0.33 0.I i  

2.44 0.77 0.00 0.00 0.30 0.09 

2-32 0-69 O.O0 0-00 0.28 8-08 

2.50 0-71 0.00 0-00 0-08 0-02 

2-42 0-65 0-00 0.00 0-10 0.03 

2-43 0-62 d-00 0-00 0-11 0-03 

2.50 0-61 0-00 0.00 0,09 0.02 

P~T;'I'~U',~ LE D .,:. L.'~ - 
l|~,i i'~,'; FI:~,U~;,~'],% 
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P,u!: I,'U. 8385t60tTZ7 

S;.Y?LE NO. i0 

CARSON NO- 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Te.~le 75 (Cont a) 

" F l '  ,~YDR(£ARB. r~ PRODUCT DI STR i BUT I ~d 

NtALKANES ItALKENE BRANCHED ISOMERS 
~KT % r~LE % WT % MOLE % WT I ~W)LE % 

2.~4! 0.56 0.00 0.00 0.10 0.02 

2.19 (J.49 0.00 0.00 0.09 0.02 

1.9 ° 0.43 0.00 O.(.W3 0.07 0.02 

i.73 0.36 O.OO 0.00 0.06 0.01 

-.3£ C.28 0.00 O.00 0.06 0.91 

1.03 0.20 0.00 0.00 U.07 0.01 

C .Sq 0.16 0.0O 0.00 0.04 0.01 

0.78 0.14 0.00 0.00 0.07 0.01 

0.72 0.12 0.00 0.00 0.06 0.01 

0.71 0-12 0.00 0.00 0.00 O.O0 

0.64 0-i0 0.00 0.00 0.08 0.01 

0.59 0.09 0.00 0.00 0.08 0.01 

0.66 0.I0 0.00 0.00 ~.00 0.00 

0.56 0.08 0.00 0.00 0.00 0.00 

0.43 0.06 O.O0 0.00 0.00 0.00 

0.32 0.05 0.00 0.00 0.00 0.00 

~.32 0.04 (].00 0.00 0.00 0.00 

0.27 0.04 0.00 O.OD 0.00 0.00 
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TABLE 76 

[~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUrgeRY 

C.'Z:':-' ;!~ P.'ITEETI.'-.LLY 
PAI'F_~, ;'.Y :. D,~,~- 

tttt*tt~ttttttTt~tttttttttt~ttt~tttttttt~t~ttttttttttttttttttttttttttttttttt~tttt~ttTt~tTtt~ 

CATALYST : FECo3(CD)I2/K/AL2U3 
SAI~PLE NO: B3~5+B0*707~11 

REACTO~ LOADING, MLS : 444-0 T, C : 260-4 FEED RATIO, 
CATALYST LO~'~ING, WT%: 20-b P, PSI6 : 320 CO/h2: 2.~2 
TI~ O:~ STREA~, MRS : 158-0 SV, L/G/HR: 0-7 

fttf~t~*tt~t~÷f~ttt~tttt~÷~tttttt~ttttttttttt~tt~ttttttttttt÷ttt~t~fttt÷ttttttttttttt( 

~SAGE ~ATIO, CU/~2 : ().q9 B, LK ACTIVITY, 
%LIVERALL CONV-, CU+H2: 2g.O~ ~OL SYI~AB/KG CAT/HR: 9.25~ 
~-Cu Co~v. : l~-~b SPECIFIC ACTIvI~', 
%H2 Co~v. : 56.65 r~nL CO/~OL MEFALh:I~; 0-0~2 

•it•t••t••tt•ttt•tttt•tttt•ttttt•tttt•t•tttttt••ttttttt•tttttt•tttt••tttttttttt•ttttttt••ttt 

WEIGFFF ~ PRODUCT DISTRIm~ION: 

HYI}ROCARBON~ : 5.63 H2U: 8.12 
OXYGEnaTES : 0.16 CO; 83-21 
CU2 : 1.40 H2 : 1.48 

~t~T~tttt~ttttt~ttt~ttttTtttttt~ttttt~t~tt~ttt~tt~ttt~tt~t~ttttt~tftttttttttft~ttttt~t~ 

HYDROCARBON SELECTIVITY, ~ :  

Ci : 9.?2 C4,ENE : 4.22 
C2tANE : l-q6 CStCII : 35.29 
E2tENE : 0-56 C12÷CI~: 24-77 
C3fANE : 0-81 C19tC25: 9-].5 
C3tENE : 4.83 C24t34 : 7.05 
C4 ISO+ANE: 1-15 C35+ = 1.a9 

ttt÷t~tt~t*tt~tt÷*f~ttttttt*tttttt~**ttttt~tttttt~tftttt÷ttttttttttttttttttttttttttttt. 

FUEL FPJ~CTIO;;$, WT%: 

(-~ASOLINE (C5¢Cll): 35-29 
DIESEL (C9tC25) ; 50.83 

ttttt•tttt•••tt*tttt•t÷*tttt••tttttttft•ttt*•ttttttt•ttttttt•+tt•tt•ttt•tTttttttttttTttt•'t• 

X ELE~ENTAL RECOVERY: CARBON : 98.B7 
HYDROGEN; 95-75 
OXYGEN : 101-15 



Table 77 

HYDR[~AR~t~ VRODUCT DI STR I BUT IOr~ 

RU~ IJ0. 8385t60t707 

SAHPLE NO. I !  

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
NtALKANES 1YALKENE BPJ,,'~CHED ] SOME ,~ 

WT % MOLE ~. WT % r"IOLE % k~l" % MOLE 

9.22 41.42 0.00 0.00 0.00 9.00 

1.46 3.49 0.56 1.44 0.00 O.LVJ 

0.81 1.33 4.83 8.27 0.00 0.00 

1.15 1.42 4.22 5.42 [~.00 0.00 

1.49 1.48 4.77 4.89 0.12 O.ll 

5.88 4.91 0.17 0.15 0.00 O.~L 

2-29 1.65 1.71 1.26 0.19 0.14 

1.75 i. I0 1.67 1.07 0.42 0.26 

2.12 1-19 1-96 1.12 1.05 0.59 

2.26 !.14 1.91 0.98 0.96 0.48 

1.98 0.91 1.54 0.72 1.05 0.48 

2-38 1.00 1.42 0.61 1.01 0.43 

2.28 0.89 i . i i  .- 0.44 0.64 0.25 

2.24 0.81 0.87 0.32 0.64 • 0.23 

2.85 0.97 0.00 0.00 0.60 0.20 

2.74 0.87 0.00 {).DO 0.52 0.16 

2.47 0.74 0.00 0.00 0.43 0.13 

2.41 0.68 0.00 {).DO 0.16 0.05 

2.21 0.59 0.00 0.00 0.11 0.03 

1.97 0.50 O.D0 0.00 0.09 0.02 

1.77 0.43 O.DO 0.00 0.08 0.02 

1.56 0.36 O.O0 0.00 0.05 0.0! 
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k~tJ NU. 8385M6E~TD7 

S~:PLE ND. 11 

CARBOk r~O. 

23 

24 

25 

26 

22 

2£ 

29 

3O 

3i 

32 

33 

3~ 

35 

36 

37 

38 

39 

40 

. . . .  Table 77 (Cont'd) 

HYDP, DZARBE}N ~OB~JCT D]STRIBUTIOr; 

-"iT::::" PZT'-.::TIA~Y 
FAL";T;.:,L:. BkT~,- 

t~.'.'i .;q F'"BLF,UI~.I; 

NtALKANES 1MALKENE BRANCHED ISOMERS 
t~'[ ~ MOLE ~ ~T ~ MOLE ~ WT % MOLE % 

1-2B 0.28 0.00 0.00 0.02 0.00 

l.OB 0.23 0.00 0.00 0.00 O.DO 

1.01 0.21 0-00 0.00 0.00 0.00 

0.89 0.17 0.00 0.00 0.00 0.00 

0.78 0.15 0.00 0.00 U.O0 0.00 

0.59 0 . i i  0.00 0.00 0.03 0.01 

0.48 0.09 O.OO 0.00 0.02 0.0() 

0.45 0.08 0.00 0.00 0.0q 0.01 

0.1'.2 0.07 0.0D 0.00 0.04 0.01 

0.42 0.07 0.00 0.00 0.00 0.00 

0.37 0.06 0.00 0.00 0.03 0.01 

0.34 0.05 0.00 O.OD 0.05 0.01 

0.38 0.06 -0.00 0.00 0.00 0.00 

0.33 0-05 0.00 0.00 0.00 0.00 

0.25 0.03 0.00 0.00 0.00 0.00 

0-19 0-03 0.00 0.00 0-00 0.00 

0.18 , 0.02 0.00 0.00 0.00 0.00 

0.16 0.02 0.~ 0.00 0.00 0.00 

1 ~.,t. 



TABLE 7F~ 

~iASS ~LAt'CE 
PRnCE.~S [O.~tPIT]ORS A':D PRODHCT SL~r~'~RY 

E.'-,'~:T..',-Z :. ~ 9~IA- 
IL; r[. i'i~.'.I*.ATl(~: 

ttttttttt~tttttttt~tt~tt~t~ttt~ttttttttt~tt~tttttttttttttt~ttttt~tttttttttttt~ttttttttTttt~tt~ 

CATALYST : FECo~(CO)12/K/AL2U) 
SAII~LE NO: B3RSt60t707t12 

REACTOR LOADING, ilLS : ~q~-0 T, C : 2&0.0 FE£~ RATIO, 
ZATA~_YST LOADING, wrr%: 2[l.& P, PSIG : 320 C~IH2: 2-C3 
TI~E oR STREA~, HRS : 191.5 SV, L/G/MR: l.b 

ttt~t~ttt~tt~tttt~ttttttti~ttttttt~tt~tttt~tttt~ttttttttt~ttttttt~tttttt*~tttttttttttttt~ttttt 

USAGE RATIO, C~/~2 : 0-6~ BULK ACT]VITY, 
~(~ERALL CO~V-, CU+H2: 29-o0 MOL SYNGAS/KG CATIHR: i~.537 
%C[! CoNv. : 12.4~ SPECIFIC ACTIVITY, 
%H2 CcrJv. : 37.1b rlgL CU~IOL F~TAL/~:|I~: b-177 

tt~t~÷tttTttttttttttttt~÷~tt~tttt~tt~t~t~T÷t~t~tTttttfT~tttttTttt~tt~÷~*tt~tt~tttt~ttt~** 

WEIGHT ~ PRO~JCT DISTR]BUT]O~;: 

HYdROCARBOnS: 3-76 H2U: 5-59 
DXYGB~ATES : 0-[~ CO : 88-10 
C02 : 0-47 H2 : 2-22 

ttttttttt~tt~ttt~t~tttt~ttt~ttttttttttttttttt~t~t~ttttt~tt~tt*t~tttttt~t~Tttttt~tftt~t~tt~tt 

HYDROCARBON SELECT I V!TY,-'WT~. 

CI : 9-96 C4tENE : 3-~5 
C 2 t ~  : 1-02 C5*C11 : }4-09 
C2tENE : 0-71 C12tC18: 24-B5 
C~tMIE : 0.68 C19tC23: 12.28 
C3tENE : 4.4U C24'~>q : 6-C)5 
C4 ]SO+ANE: i-(~4 C35 + : i -0~ 

tt*~tt~tt*~ttt*~tt~ttt~Httttt~tt*tttttttte~ttt*tt~tttttt~tt~tt~t~t~tttt~ttt~ttt*t~ttttttttt 

FUEL FRACTIC~rS, WT%: 

GASOLINE (C5*C11): 34-09 
DIESEL (C9,C25) : 53.15 

tttttttt••••tt•t•t•fttt••t••t••t•t•t•••ttttftt•••t•tttttttttt•ttttt•t••t•ttf•tttttttt•tttttttt• 

ELEtEr~AL ~:ECOVERY: ~RBON : 95-24 
HYDROGEN: 97-10 
OXYGEN : 95-50 

ttf|ltitttttttttttttttttttttttttttftttlt' 145 ~tt~tlltti*tttt*tttttfttettttttttttttttl*tffltttt 



RUt: I;U. 8385~bOt707 

SNIPLE NO. 12 

CARBON NO. 

1 

2 

3 

b 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 79 

, , " " I ]  i HYDROCARBDN PR(IIIIIC7 D ] ST P, ] B,,T ] 0 , ;  

NtALKANES I~ALKENE 
UT % MOLE % WT % MOLE 

9.9b 44-38 0-00 U-00 

1.02 2.42 0-71 1-82 

0-68 1-10 a.40 7-48 

1.04 1-28 3-85 4-90 

1.31 1.29 4.52 4.61 

6.07 5.04 0-15 [1.12 

2.14 1.53 1.99 1.45 

2.04 1.28 1.78 1.13 

2.04 1.14 2.27 1.29 

2.06 1.03 2.13 1.08 

1.76 0.80 1-47 0.68 

2.09 0.88 1.31 0.56 

2.14 -- 0.83 1.23 0.48 

2.19 0.79 0.99 0.36 

2.26 0.76 0.75 0.26 

2-98 0.94 0-00' 0-00 

2-83 0.84 0.00 0.00 

2.68 0.75 0.00 0.00 

2.56 0.68 0.00 0.00 

2.58 0.65 0.00 0-00 

2.33 0.55 0.00 0.00 

2.07 0.48 0-O0 0-OD 

- - ¢  i , ' ~ !  P ! " - "  . . . . .  ~ F - , . ,  . . . . .  ~t'( . : . ,  : s t .  

~AiiI;T':L{ " ' "  

BP~NCHED ISO~RS 
WT % MOLE % 

0-00 0-00 

0-00 0.00 

0-00 0-00 

0.00 O.O0 

0.00 0.~0 

0.00 O-O0 

0.17 0.12 

0-29 0.18 

0.56 0.31 

0.71 0.36 

0-61 0.28 

0.58 0.24 

0.29 0.11 

0.44 0.16 

0.50 0.17 

0-52 0.17 

0.53 0.1~- 

0.52 0.15 

0.47 0.12 

0.19 0.05 

0.16 0.04 

0.13 0.03 
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Table 79 (Cont'd) 

~YDROCARSL~ HiC, DUCT DIST~',IPUTI[;t: 

RUN NO. 8385,60,7b7 

S/kFIPLE I:L. 12 

F'T~T::; ".'." . . . .  

GARB@, t~. 

23 

24 

25 

2[i 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NtALKANES IfALKENE BRANCHED I SO;ERS 
',aT % ~LE % WT % MOLE % ~IT % I~JI.E % 

1.70 0.37 0.00 0.00 0.11 0.02 

1.22 0.26 0.00 0.00 0.08 0.02 

!.09 0-22 0.00 0.00 0.03 0.01 

0.57 0.13 {].DO 0.00 O.O0 0.00 

0.57 0.ii ~. CY.} 0.00 U.O0 O.~j 

0.43 0.08 0.00 O.00 0-03 0.00 

0.35 U.06 0.00 0.00 0.02 0.00 

0.33 0.06 0.00 0.00 0.03 (~.00 

0.30 0.05 0.00 0.00 0.03 0.00 

0.30 0.05 0.00 0.00 0.00 0.00 

0.27 0.04 0.00 0.00 0.03 0.00 

0-25 0.04 0.00 0.00 0.04 O-01 

- 0.28 0.04 0.00 0.00 O.D0 0.00 

0.24 0.03 0.00 0.00 0.DO 0.00 

0.18 0.02 0.00 0.00 O.O0 0.00 

0.14 0.02 0.00 0.00 0.00 0.00 

0-13 0-02 0.00 0.00 U.00 0.00 

O.IP 0.01 0.00 0.00 0.00 0.00 

!47 



TABLE 80 

[~SS ~LARCE 
PROCESS CO[IDIT]ONS AND PRODUCT SU~IARY 

• . ' n  . : 1  | " . l . t , .  

F'.C:L';.3"~. "" "' 

I,:; F~!- = . . . . . . . .  "+" 

ttt~t~ttttttttttt~tttttttTtt~ttttttttttttttttt~tttttt~tttttTTtttt~ttTttttt~ttt|~TttttttTttt~ 

CATALYST : FECo3(CO)121YCI~2b3 
SA~mL~ No: 8385t60+707t15 

REACTOR LOADING, t~LS : 444.0 T, C : 25~.8 FEE~ RATIO, 
CATALYST LOADIng, w'r~: 20.6 P, PSIB : ~2U CU/HZ: 1.52 
T]r~E o~ STREAr~, HRS : 264.7 SV, L/G/HR: 1-6 

tt~tttttt~ttttt~tt~tttt~ttt~ttttttttt~t~t~tt~*~ttttt~t*ttt~tttt~t~tttttftt~ttttt[ttttttt~ 

USAGZ RATIO, CL/~2 : U-55 BULK ACTIVITY, 
~b~ERALL Co~.'v., Cb+H2: 22.2~ MOL sYr-IGASIKG CAT/MR: 15.776" 
~CO Co~,v. : 13.11 SPECIFIC ACTIVITY, 
%kZ Zor~v. : 3b-22 r~,OL C[-'/MOL I~ETAL/.MI[;: ( ) - ] .~  

t t t t  ~ft~t~tt~ttttttt~t~ttttt~tt~tt~tttttt~tt~etttTtttt~t~t~ttttti[$etttttt~ettttt~t~t~ttt- 

WEISHT X PRODUCT DISTRIBUTIONS: 

HYDROCARBONS: 4.47 H20: 6-U8 
OXYGENATES : 0-09 CO : 85.90 
C[)2 : D.51 H2 : 2-96 

t*+f~t*ttt*t**tt*t~÷t~*~t*~*~*t~t~tt*tt~tt~t+tfft~tt~tt~t~ft~tt~÷~t*t~ttttttt~ft~ 

HYBI~OCARBO~ SELECTIVITY~ ~rr~: 

CI : 13.71 C4+ENE : 4.47 
C2tANE : 1.49 C5tCll : 35.78 
C2tENE : 0.68 C12tC18: 20-10 
CBtANE : 1-05 C19tC2_3: 9-65 
C3tENE : 5-~ C24t~ : 5-38 
C4 IBO+A~E: 1-52 C35+ : D.8~ 

tt~tttt~ttt~tt~t~tttttttttt~ttt~ttt*t~tt~et~tt~tt~t~tt~t~tttttttt~tttt~C 

F~JEL FRACTIO;~S, ~,rr~. 

GASOLINE (C5tCII): 35-78 
DIESEL (C9tC25) : 45-29 

t~tfTtt~tt~t*t÷t÷ttt~ttt*tttt~tttt*ttt*tttttft÷f~ttttftt~ttttTtt*t~Ttt~ttt~+tttt~t~t÷ttt~ 

ELEHENTAL ~ECOVERY: CARBO~: : 91,-13 
HYDRCIGEN : 94- 43 
0xYr, ErZ : 97.16 

Jl i~ ,,~ 1 JL , * , . J = . J ~ J I . J . , L J I , , L J , . ~ J . ~ m .  ..1. JL  J . ~  JI. . I .  J I . . Z . . m . . I . . . L  ..L . a , J . . JL  J .  J L  ~ . . L J L , . L J .  



Table 81 

HYDROCaRF(I~' PKODUCT DI STR I BUT ]LII,~ 

RUI. r~. 8385t60tT{j7 

SAMPLE t;O. 15 

C~;~TAI~ ~. P:T~'~IIALLY 

K~I FiE PGELIC..%IIGN 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

-'13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NO. 
N'tALKANE$ 

VT ~ MOLE 

13.7! 50.76 

1.49 2.9~ 

1.05 !.42 

1.52 1.55 

1.74 1.a3 

6.65 4.5B 

2.50 1.4B 

2.19 1.14 

2.18 1-01 

2.08 0.87 

2.03 0.77 

1.99 lj.69 

1.98 0.64 

i. 98. 0.59 

2.00 0.56 

2.28 0.60 

2-11 0.52 

1.98 D.46 

1.87 0.41 

1.78 D.37 

1.86 0.37 

1.72 0.33 

IIALKENE BR,~'CCHED ISOMERS 
~IT % rIOLE • WT % ["tOt.E 

0.00 0.00 0.00 0.00 

0.6F~ i .45 0.00 0.00 

5.2.~ 7.42 0.00 0.00 

4.47 4.72 O.(}O O.O0 

5.00 4.23 U.O0 U.O0 

(].17 0-12 (~-00 0.00 

1.96 1.19 0.19 0.11 

1;75 0.92 0.31 0-16 

2.09 0-98 0-65 0.30 

1.80 0-76 0-65 0.27 

1.20 0-46 U-65 0.24 

1.06 0.37 0.27 0.10 

0-96 0.31 0.27 0-09 

0.71 0.22 0.39 0.12 

0.48 0.14 0.42 0.12 

O.O0 0.00 0.43 U.11 

O.OO 0.00 0.41 O.lO 

0.00 0.00 0.38 0.09 

0.00 {}.00 0.34 0.07 

0.00 O.O0 0.30 0.06 

0.00 0.00 0-11 0.02 

O.OD 0.00 0.10 D.02 
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RUt! '~0. 8385~60~707 

S~iPLE MJ. 15 

"TaL, le 6" ~.~,C,C,T. G: 

,r,, r }I~ I I H'~,.R(LAI,~,[ K R~:OD[!CT ['ISTRIBUTIOI',I 

N~ALKANES lfALKENE BPJ~NCHED ISOMERS 
CARBON [Q[J. WT % I'~OLE ~ WT ~ I%LE Z WT % MOLE 

23 1.q9 0.27 0.00 0.00 0.09 0,02 

24 1.16 0.20 O.~ 0.00 0.07 0.01 

25 0.94 0.16 O.DO 0.00 O.OLI 0.01 

2~ 0-59 0.09 0.00 0.00 0.01 (].~J 

27 0.53 0-08 0.00 0.00 0.00 O.~J 

28 U.39 0.06 0.00 I].00 0.02 0.00 

29 0.32 0.05 0.00 0.00 0.02 0.00 

30 0.29 0.04 0.00 0.00 0.02 0.00 

31 0.28 0.04 0.00 0.00 0.02 0.00 

32 0-22 0-05 0-00 0.00 0-01 O.OO 

33 0.21 0.03 0.00 0.00 0.02 O.O0 

34 0.21 0.03 0.00 0-00 0.02 0.00 

35 0.2_3 0.03 0.0,9 0.00 0.01 0.00 

36 0.20 D.02 0.00 0.00 0.00 0.00 

37 0-16 0-02 0.00 O.O0 0-00 0.00 

38 0.12 0.01 0.00 O.DO 0-(30 0.00 

3£ 0.I0 0.01 0.00 0.00 0.00 0.00 

40 0.07 0.01 0.00 0.00 0-00 0.00 

. . , °  • ~ . ~ ' . . .  D . s  : t l  - 

4 i "  ~ 

I 



TABLE 82 

It.AS S [.~ALANCE 
~:ROCE$$ CONDITIOr~ ~I~D PROIILICT SLI.qI-V~RY 

..... ;;,; V., . . . . . .  LLY 
P/,T [..';/~,LE ~,LIA - 

5~T F@~. P;~;.IF, ATIO,N 

~tttt~tttttttttttTttTttttttt~ttttt~ftt~t~t~tTtttttttttttt~ft~tttttt~t~ttttttttTttttt~tt~t 

CATALYST : FECo3(CO)I2/K/AL203 
SNPLE NO: 8385t~t707t17 

REACTOR LOADIt~G, rtS : 4Q4.0 T, C : 25S2 FEED RATIO, 
CATALYST LOADING, WT%: 2U.6 P, PSIG : 300 C0/~2: i-~I 
TI~E ON STREA/b HIES : 289.7 SV, L/G/HR: 1.5 

tt•ttt•••tttttt•tt•tttttt•tttttt•ttttt•ttttttt••tt•tttt••tttttttttttttt•tt••t•••tttttttt•t•tt1t 

USAGF RATIO, C(:/~2 : [).3q I;[,LK F:.CT]VITY, 
~,[-~ALL CONY., CU+H2 • 23-27 ~L SY'~GAS/KG CAT/MR: 15.4~5 
XC0 CoNv. : 11.~8 SPECIFIC ACTIVITY, 
XH2 CONV. : 34.7u MOL C[J/t;OL METAL/P.IFI: 0-120 

t t t  t t t t l t t t t t t  t7 tttttttttttttttttttttttttttttttttttttttfttttttttttttttttttttttttttttttttttetttt 

WEIGHT X PRODUCT DISTRIBLr~ION: 

HYDROCARBONS: 6-91 H20: 8-96 
OXYGENATES : 0.15 CO : 79.21 
C02 : 0.61 H2 : 4.16 

tttttttttttttttttttttt•ttttt•tt••tt•ttttttttttt•tttttttttttttttttttttttttttttttttttttttTtttt•tt 

HYDROCARBON SSLECTIVlTY~ WT~; 

CI : Ib.74 C4tENE : 4.32 
C2tANE : 2-17 C5tCli : 36.71 
C2tE,E : f l . 4 8  C 1 2 ~ C I ~ :  1 8 . 3 0  
C3tANE : 1.49 C19tC~: 7.65 
C~IENE : 5-~q C2~t3J4 : 4.11 
C4 ISO+ARE: 2-07 C35+ : U-67 

tttttt~t~f~t~t~t~tttt~ttttttttttttttt~t~tt~tttt~tttt~tttttttttt~t~tttt~t~ttttt~tttttttt 

FUEL FRACTIO.~:S, ~ X :  

GASOLINE (C5tCli): 36-71 
UIESEL (C~tC~) ~ q0-25 

ttt•ttt•t•tt••ttttt•ttttttttt•tttttttttt••ttt•tttttttttt•tttttttt•ttttttttttttt•ttttttttttttttt 

ELE~IEL'EAL ~SCOVERY; CARBOR : 1(6.65 
HYDROGEK' : 99.58 
OXYGEN : 104.61 

tttfttttttttttttttttfttttttttttttttttt=l 1 ~  ttttttttttftttttttttttttttttttttttttttTtttttttttt 



HLlr, !.C;. S3SS,6t;t7{37 

Sh::?i_E h~.~. 17 

[ARBOL I~O. 

i 

2 

3 

J 

7 

8 

10 

11 

12 

!L 

15 

16 

17 

18 

i c 

20 

2i 

22 

Table 83 

~-~YDY,0CARUO,h PF,0DUCT DISTRI~'JIOr: 

t;tALKA~'ES ].tALKEt,'E BRAt~CHED ISOr~ERS 
WT % I~k]LE % WT % r']OLE ~. WT. ~ [W3LE % 

16.74 54.94 0.00 0.00 0.00 0.00 

2.17 3.79 0.48 0.89 0.~ O.DU 

1.'-'9 1.7g 5.30 6.63 0.00 0.00 

2.07 1.88 4.32 c'.05 0.00 0.00 

2.33 1.7{I ' -" ~ 4.b4 3.40 U..z 0.09 

7.28 4.45 0.20 0.13 (J.0~ O.OU 

3.ii 1.63 1.78 0.95 0.23 0./2 

2.52 1.16 1.63 0.76 0.38 0.17 

2.47 1.02 1.59 0.71 0.30 0.12 

2.38 0.88 1.44 0.54 0.59 0.22 

2.18 0.73 0.91 0.31 0.62 0.21 

2.11 0.65 0.79 0-25 D.27 0.08 

2.06 0.59 0.70 0-20 0.26 0.07 

2.02 0.54 U.46 0.12 0.37 O.10 

2.26 0.56 0.00 0.00 0.38 0 .~  

2.0q 0.47 0.00 0.00 0.38 0.09 

1.85 0.41 O.CK] 0.00 0.34. 0.08 

1.69 0.35 O.CFJ 0.00 0.32 0.07 

1.56 0.31 O.OD 0.00 0.28 0.06 

1-44. 0.27 0.00 0-00 0.25 0.05 

1-45 0-25 0-00 0-00 0.09 0-02 

1.31 0.22 0.00 0.00 0.08 0.01 

P;.FEK.r.'£'~ ~, ; , ; .  
#/.:i F0R ?C.:i,Ck~IC;, 
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Table 83 (Con%'d) 

HYI~,0CA~BOtJ F~O~CT LISTR IBUT l% 

RUL I~b. 8375t60t7C,7 

SAFPLE K?. 17 

CARBON t,~J. 

23 

24 

25 

26 

27 

28 

29 

50 

31 

32 

33 

54 

35 

36 

37 

58 

59 

NtALKANE$ ]fALKENE 
WT • [~OLE % WT % r'~OLE % 

1.12 0.18 0.00 0.0O 

0.86 0.13 D.00 0.00 

0.77 0.11 0.00 0.00 

0.44 D.06 O.OO 0.00 

O. 40 [). 05 O. 00 0. DO 

C-29 0.04 O.00 0.00 

0.24 0.03 0.00 0.00 

0.22 0.03 0.00 0.00 

0.21 0.03 o.00 0.00 

o.17 o.o2 o.oo o.oo 

0-16 0.02 0.00 0.00 

o.16 0.02 o.o0 o.oo 

0.17 0.02 O.O0 0.D0 

0-15 0.02 O.O0 0.00 

o.12 o.oi o.oo o.oo 

o.o9 o.oi o.oo o.oo 

0.o8 o.oi o.o0 o.oo 

0.06 0.01 0.00 0.00 

BRANCHED [SOrERS 

0.07 0.01 

~.05 0.01 

0.03 O.OU 

6.01 0.00 

0.00 O.OO 

O.Ol 0.00 

U.Ol o.o~ 

O.O2 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.02 g.O0 

0.00 0.00 

0.00 0.00 

o.00 0.00 

0.00 g.O0 

0.00 0.00 

0.00 (] .00 
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TABLE 84 

flAGS BALANCE 
PPnCESS COr~DITIO~]S A~D PRODUCT SU~IARY 

...o~o.O,~ 

Pi.;'X.';.~ LE r.'..'. L~. 
[~. ~"- , . . ,  . . . .  

tttttttttittt~tttttttttttt~ttttttttttttttttttttttttttttttttt~ttttt~ttttttttttttttttttTtt~ttt 

CATALYST : FECo3(CU)121K/AL203 
Sm~PLE ~O= ~385t60t707t20 

REACTOR LOAbI~e, ~IL~ : q4~.0 T, C : 261.4 FEED P~TIO, 
CATALYST LOANING, " 20.6 P, PSIG WT.: : 295 CDIH2: 1.D~3 
TIr:E O~ STREAr:, MRS : 312.5 SV, L/G/HR: 0-7 

~ttt~ttttttttttt~tttt~ttttttt~ftttttttttttttttt~t~tttt~ttttttttt~ttttttttttttttttttttfttt. 

USAGE kATIO, CL/H2 : D-50 BULK ACTIVITY, 
~vERALL COKv., C{!÷H2: 42-35 MnL SYNGAS/KG CAT/HR: ±~-~U0 
XCD CeNv- : 28-22 SPECIFIC ACTIVITY, 
X~2 Cot:v- : 5~-~2 MOL CD/MOL METALhIIN~ 0-139 

~t~t~tt~t~t~tt~t~t~tft~t~tt÷tt~t~tttti~ttf~tet~t~tttt~ft~ft~tf÷~t~ttte~ft÷~t 

WEIGHT ~ PRODUCT DISTRIBtEION: 

hYDROCARBONS: 10-99 B20: 15-00 
0XY(~ENATES : 0-34 CO : 69.11 
C02 : 1.55 H2 : 3.01 

~f~ttttttttttt+t~tt~ttft÷~ttt~tt~t~tt~t~tt~|t@tttt~tt~tttttt~ttttt~ttttttttttttttt 

HYDROCARBON SELECTIVITY, WTZ: 

C1 : 14.33 C4tENE : 3-95 
C2tANE : 2-23 C5tCli : 42-38 
C2tENE : 0-31 CIPtC18: 18-43 
C3tANE : 1-72 C19tC23: 5-35 
C3tENE : 4-71 C24t34 : 3-77 
C4 ~SO+~E: 2-25 C35+ : 0-57 

ttttt|t~t~tttt~tttt~tttttttttt~t~ttt~tt~tttt~tt~ttttt~tttttttttttttt$~t~tttt~ttttttttt~t.. 

FUEL FRACTIOI:S, WTX: 

GASOLINE (C5tCll): 42-38 
DIESEL (C9tC2~) : 40-88 

~tttttttttttttt~ttt~tt~tttt~tttt~ttttt*ttttt~ttttttt÷ttttttttt~t~ttt~ttt~ttttt÷ttt~ttit÷.: 

ELEr;ENTAL HECOVERY: CARBOR : 95-39 
HYDROGEN: 95-0~ 
U~GEN : 98.28 

Ii{llll~.~.{Ml.l.l~lllllllllllllll~llii~i 



RUk flU. 8385tSUt7U7 

Sk'I?LE r~0. 20 

CARBDt; ~]. 

l 

2 

3 

5 

6, 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 05 

HYDRD~AKB0~ PK'}LIJCT Dl STRIBUT ] O~" 

N#ALKANES ItALK.:NE BRAr~HED |SO~ERS 
}~ % ~bLE X ~f? • MOLE ~ WT % IDLE X. 

iq-33 50-35 0-(~J 0.0(3 0.00 0-00 

2.25 4.18 0-31 0.61 0.00 0.00 

1.72 2.20 4.71 6-31 0.D0 O.00 

2.22 2.15 3.95 3.97 0.04 O.03 

2.6R 2.09 4.30 3-45 0.12 D.It 

8.04 5-26 U.2B [~.18 0.00 0.00 

3.85 2.17 1-60 0.92 0.32 O.lI~ 

3.17 1.57 1.58 0.79 0.63 8.31 

3-08 1-35 1.76 0.78 0.81 0.36 

2.93 1.16 1-42 0-57 1.11 0.44 

2.72 0.98 1.00 0.36 0.96 0.35 

2.50 0.83 0.83 0.28 0.47 0.16 

2.30 0.70 0.57 0.18 0.51 0.16 

2.50 0.71 0.00 0.00 0.47 0.13 

2.17 0.57 0.130 0.00 0-41 0.11 

1.87 0.46 0.00 0.00 0.35 0.09.: 

i .  60 0.37 0.00 (2.00 0.29 0.07 

1.37 0.30 0.00 0.00 0.23 0.05 

1.2~ 0.26 0.00 0.00 0.14 0.03 

1.07 D.21 0.D0 0.(30 0. I i  0.02 

0.94 0.18 0.00 O.O0 (3.09 0.02 

0.88 0.16 0.00 0.~ 0.05 0.0! 

COITAIK~ PO;~T!~LLY 
PAr[:;.~[[ OA:A. 
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Table 85 (Cont 'd) 

HYDROC~R~Oti PR0uU~I OISTRI~UiIU~ 

kUr~ t:~. 8)85t60,707 

S~'iPLE ~J. 20 

CAPJ~0r,' NO. 

23 

24 

25 

2E 

27 

2F 

Z9 

3O 

3! 

32 

33 

35 

36 

32 

38 

39 

40 

N+ALKANES ~ALKEr~E 
WT % K{OLE % WT R IviOLE % 

0-80 0.14 0.00 0.00 

0.67 0.!I 0.00 0.00 

0.60 0.10 0.00 O.O0 

0.4q 0.07 0.00 0.00 

0.37 0.06 0-00 U.00 

0.31 0.04 0-00 0-00 

0.25 0.03 O.00 0.00 

0.23 0.0) 0.00 O.00 

0.22 0.03 0.00 0.00 

0.18 0.02 0.00 0.00 

0.17 0.02 0.00 D.00 

0.17 0.02 0.00 0.00 

0.17 0.02 0.00 0.00 

0.14 0.02 O.OD 0.00 

0.11 0.01 0.00 0.00 

0.07 0.01 O.0D 0.00 

0~05 0.01 O.0O 0.00 

0.03 0.00 O.00 0.00 

~L~ [ " . q . . ,  

P,.~-... :~L. ~..'.- 
r~i : ' " "  . . . .  ~ '""  " 

w,. ~ i ; ' . ab t .  la,;,|" 

BRANCHED ISOrERS 
•T ~ MOLE ~, 

0-04 0-01 

0-0) 0.01 

0-02 0-00 

0.0! 0.00 

0.01 0.00 

0-02 0.00 

8-01 D-0D 

0-02 0.00 

0-02 O-O0 

0-01 0.00 

0-02 0.00 

0-01 0-00 

0.00 0-00 

0.00 0.OD 

0.00 O.OD 

0.00 0.0D 

0.00 0.00 

0.00 0.00 



TABLE 86 

.~A.~ S BALA~:CE 
PROCESS COD:DITIO[,'$ At;D PRODUCI SUr%'~RY 

v ,  I ~ = , i .  ~ m ' T r ' ' l l l  " 

p ; ' r -  , ~ . . .  

- o  . . .  , - ~.'~- : . . . . . . . .  

~ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttftttttttttttttttttt~ttttt~t 

CATALYST : FECo3(C0)12/K/AL203 
S~MPLE ~O: B385~(50"707~22 

REACTOR LOADING, ~s  : 444.0 T, C : 281.~ FEED ~T]O, 
CATALYST LOADING, ~%: 20.6 P, PSIG : 3(.~ CO/H2: 1-~J 
TI~;E o~ STREA~I, HRS : 33b.5 SV, L/G/HR: ~-7 

tt~tt~t~t~t~t~ttttt~ttt~ttttttttttttttt~ttt~tttt~tt~t~tttttttttt~ttttttttttTttt 

USAsE RATIO, CU/fi~ : U-5~ BIILK ACTIVITY, 
xr~RALL CO~v., CB'H2: 58.11 MOL SYNGAS/K6 CAT/MR: i~.~75 
~CU CONY. : 41-88 SPECIFIC ACTIVITY, 
%~2 Co~.~- : 74-29 MOL CG/r~L ME'I'AI./r!IN: 0-2(i~ 

ttttttttttt~tttttttttttttfttt÷ttttttt~tt~ttttttttTtttttttt~tt~ttt*~t*tttttttttttttttTttttttt~tt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 16-70 H20: 19-11 
OXYGENATE~ : 0-~2 CO : ~-(:)4 
C02 : 5.44 H2 : 1-80 

ttttttt•tt•tttttttttt•tttttttt•ttt•tttt•ttt•t•tttttttt•tt•ttttttttttttttt•t•tttttt••tttttt•tttt 

HYDROCARBON SELECTIVITY, w'r~: 

C1 : 15-28 Cht~NE : 3-82 
C2tANE : 2-71 C5*C11 : 42-19 
C2fENE : 0.29. C1PtClS: 19.96 
C3tANE : 2.07 C19tC23: 4.43 
C~tENE : 4.28 C24t34 : 2-33 
C4 ]SO+ANE: 2.26 C35+ : g.3~ 

t~t~tt~t~t~t~t~t~ttt~t~t~tt~tt~~tt~t~ttt~t~tt~tt~t~ttt~t~ttttt~t~tt~ 

FUEL FRACTIO~S, WT~: 

GASOLINE (C5+C]1): 42-19 
DIESEL (C9$C25) : 42.14 

tttt~tttttt~tttttt~tttttfttttt~tt~ttttttTtttttttt~ttttttt~ttt~ttttttttttttttttttttt~ttttt: 

ELEr~NTAL RECOVERY: CARBO~: : 95-30 
HYDROGEN: 97-1R 
OXYGEN : 95-93 



RU~ I~L~. 8385+Bu+707 

SDi~LE L'G. 22 

CARBOr, NO. 

1 

2 

3 

5 

b 

7 

9 

10 

I ]  

12 

13 

15 

16 

17 

18 

i,o 

20 

21 

22 

Table 87 

H~DP,{I~,ARBDI, PRODUCT DI~Tr, IBuTI_, 

NfALKAI~ES IfALKENE BPJEt~CHEI) I$OHERS 
WT % fiOLE ~ WT ~ MOLE % WT ~ I~IOLE 

15.28 51.85 0.00 0.00 0.00 0.00 

2.71 4.89 0.29 0.56 0.00 0.00 

2.07 2.56 4.28 5.53 0.00 0.00 

2.22 2.08 3.82 3.70 0.04 0.03 

2.74 2-07 4.0q 3.13 0.17 U.13 

6-94 4.38 0.5LI 0.35 O.DO 0.00 

• 3.55 1.93 1.30 0.72 0.74 0.40 

2.58 1.23 1.49 0.72 1.06 0.50 

3.09, 1.31 I~47 0.63 1.85 0.78 

2.94 1.12 1.13 0.44 1.64 0.63 

2.78 0.97 0.74 0.26 1.40 0.49 

2.56 0.82 0.57 0.18 0.84 0.27 

2-35 0.69 0.43 0.13 0.76 J 0.22 

2.50 0.69 0.D0 0.00 0.70 0.19 

2.24 0.57 O.DO 0.00 0.62 0.16 

1-98 0.48 O.OD 0.00 0.52 0.13 

I.  71 0.39 0.00 0.00 0.41 O. 09 

1.q6 0.31 0.00 0.00 0.30 0.06 

1.21 0.25 0.00 0.00 0.22 0.04 

0-98 0.19 0.00 0.00 0.16 0.03 

0.74 0.14 0.00 0.00 0.10 0.02 

0.53 0.09 0.00 0.00 0.06 0.01 

{~.NI" {:1"- I~3!~.TI-!.,.y 



Table 87 (Cont'd) 

HYDR[)CA~,BDI' PRODUCT DI SlY[ BUT I L]t~ 

RUN t,~.l. 83~,St60t707 

Sf'%IPLE ~'O 22 , . ' ,  • 

CARBON NU. 

23 

2q 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

37 

3,R 

39 

40 

N SAI_KANES I+ALKENE 
WT % ["iOLE % WT % [IOLE % 

0.41 0.07 0.00 O.00 

0.35 O.0~ 0.00 O.O0 

0.33 0.05 0.00 O.O0 

0.29 O.U4 O.OO O.00 

0.25 0.0~ 0.00 O.O0 

0.20 O.{J3 0.0U O.O0 

0.17 0.02 0.00 0.00 

0-15 0.02 0.00 0.00 

0-14 0.02 0.00 0.00 

0.12 U.Ol 0.DU 0.00 

0-Ii Ll.Ol 0.DO 0.00 

C~.II 0.01 0.00 0.00 

0 . I i  0.01 0.00 0.00 

0.09 0.01 0.00 0.00 

0.07 0-0! 0.00 O. 043 

0.05 0.01 0.00 0.00 

0.04 0.00 O.OO 0.00 

0.02 O.OO 0.00 0.00 

C ~,,w. T.-'. ffC P~TE?:T!',!.IY 

~RANCHED IgOV~RS 
WT % r~OLE X 

0.03 O-00 

0.01 0.0O 

U.OI 0-0O 

U.01 0.00 

0.01 0-0C: 

O.Ol O.OU 

0.01 O.OO 

0.01 0-OO 

0.01 0.00 

O.Ol 0.00 

0.01 0.00 

0-01 0.00 

O.O0 0.00 

0.00 O-~J 

D.O0 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

159 



TABLE 88 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

n T ~¢ C,;.% ~.I,,.. "" ...... ,"" r v I  [ I ,  i l  - |  

E';; F,.'.:. ; ; - ' - ' - i -" 'Z  ; 

ttttt1~tttt~t~tt~tt~t~t~ttttffttttttttttttttttttt~t~tt~t~tttttttttttttttttttttttttt~ttt~ttt 

CATALYST : FECo3(C0)I2/K/AL2U3 
SAMPL~ NO: 8385*50+7D7'24 

KEACTOR LOADING, ,iS : 444.0 T, C : 279-3 FE~D RATIO, 
CATALYST LOADING, WT~: 20.6 P. PSIG : 30D CUIH2: 2-U2 
]IM£ O~ ~TREAK, HIES : 3~1.0 SV, L/G/HR: 0-7 

t~*~t~tt~t~ttt~t~ttf~ft~t~tttttt~ttt~t~ttftttttttttttftt~t~tttttttttttttttt~tt~ 

~SA~E P~TZO, CCIH2 : 0.67 Bt~LK ACTIVITY, 
~0~R~LL C~Rv-, C0+H2: ~.-5_ ~]OL SYNGAS/KG CAT/HR: II.41~ 
XCD Co~v. : 2{].69 S~clr~c ACTIviTY, 
~R2 Co~v. : 62-69 ~L C0/MOL METAL/~:IN: D-137 

•t•ttft•t•ttttt•tttt•ttttttt•tttt1ttt•ttt•tttt•t••••tttttttttttt••t•t•t••t•tt••f•t•ff••••t•: 

WEIGHT ~ PROD~,CT DISTRIBUTION: 

HYDROCARBONS: 6-70 H2U: 8-91 
OXYBENATES : 0-05 CO : 80.72 
C02 : 2.28 H2 : 1.34 

tt~tt~ttt~t~tttt~t~÷~ttttt~÷~t~t~ft~÷ttt~ttf~tttt~tttt~÷÷~t~ttt~tttttt~t: 

HYDROCARBO~ SELECTIVITY, WTZ: 

CI : 11.84 C41"ERE : 3-B0 
C2÷ANE : 2.00 C5~CI_I : 38.21 
C2tENE : 0-67 CIPtC18: 25-45 
C3*ANE : 0-82 C19tC23: 6-42 
C3tENE : 4.60 C24t34 : Q.41 
C4 ISO+ANE: 1.04 C35+ : 0.74 

tttt~ttt~ttttt~t~tttt~t~ttttttttttttttttttt~%tttt~tttttttttttttt~ttttttttth~:~ 

FuEL FRACTIONS, WT~: 

GASOLINE (C5tCll-): 38.21 
DIESEL (C9tC25) : 49-23 

~tttttttt~ttttt~tttttt~tt~ttt~f~i~t~f~t~ttttttftfttttt~ttttttt~ttttttttt~ttt~tttttt 

ELErIEr~r-J_ RECOVERY: CARBON : 93.64 
IIYDROGE~: 95-53 
I]XYGEN : 95.~'2 

. . . . . . . . . . . .  J.6U . . . . . . . . . . . . . . . . . . . .  ' ' ' ' ' ' ' ' ' ' ' ' ' " ' ' ' ' ' ' ' '  g 



RUI" NO. 8~.5tSOt707 

SA"]PLE NO. 24 

CARBON t~O. 

1 

2 

3 

q 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

i7 

18 

19 

20 

21 

22 

Table 89 

• _~,.,,,-r,:t~,, PRO ]UCT DIS1RIBUTIU!C 

N~ALKANES II'ALKENE 
WT X ["W)LE % WT 7, MOLE 

11.84 47.04 0.00 0.00 

2.00 4.24 0.67 1.52 

0.82 1.18 ~.50 6.96 

1.04 1.14 3.B~ 4.31 

1.a4 1.27 4.7,~ 4.32 

6.08 4.49 0.40 0.30 

2.58 1.64 1.70 1.10 

1.86 1.04 1.82 1.03 

2.25 1.12 2.05 1.04 

2.21 0.99 1.82 0.83 

1.87 0.76 1.30 0.54 

2.30 0.86 1-08 0.41 

2-19 0-76 0.~J 0.31 

2.15 0.69 0.74 0.24 

2.73 0.82 0.00 0.00 

2.61 0.73 0.00 (].00 

2.45 0.65 0.00 0.00 

2.22 0-56 0.00 0.00 

1.88 0.45 O.DO 0.00 

1.39 0.31 0.00 0.00 

0.85 0.18 0.00 0.00 

0.62 0.13 0.00 0.00 

C ~.';T.' I';~ ...... ' .... 
~'T': " ; "  ~.. ' .  

BRANCHED ] $OMER$ 
WT % IIOLE 

0-00 U.Dg 

O.UO U.C/J 

0-00 0-08 

0.00 U.~J 

t',. 11 C,. I(! 

0.00 (}.,~ 

U.54 0.~ 

0.82 0.46 

1.56 0.77 

1.55 0.69 

1.48 0.6D 

1-40 0.52 

0.8U 0-28 

0.79 0.~ 

0.8U 0.24 

0.81 0.23 

U.79 0-21 

0.69 0-17 

0.~: 0.13 

0.~ 0.0~I 

0.13 0.03 

0.05 0.01 

- -  1 6 1  



Table 89 (Cont'd) 

HYDROCARBOP PRODUCT DISTk'IBUTI01,1 

i.~ur,, I~0. 8385t60~707 

SAMPLE t,~O. 24 

£0'(T~I'¢S P~T£'~TtAtLy 
I "  ~ ' ~ l ; . f °  . 

CARBO~I {~0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

3~ 

37 

38 

39 

40 

N÷ALKANES 
~T ~ MOLE % 

0.61 0.12 

0.62 0.12 

0.61 0.11 

0.55 0.i0 

0.45 0.08 

0.39 0.06 

0.32 0.05 

0.29 0.04 

0.28 0.04 

0.23 0.03 

0.21 0.03 

0.21 U-03 

0.21 0.03 

0.18 0.02 

0.14 0.02 

0.10 0.01 

0.07 0.01 

0.04 0.00 

ItALKENE BPJ~'C.HED IsonERS 
WT ~ MOLE % WT 7- MOLE ~_ 

0.00 0.00 0.U2 0.00 

0.00 0-00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 O.C}2 0.00 

0.00 0.00 0.02 0.00 

[i.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.0O 0.02 0.OU 

0.00 0.00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.0D 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 O.O0 0.0# 

0.00 0.D0 0.00 O.00 

0.00 0.00 0-00 0.00 

0-00 0-00 0.00 0.00 

0.00 0.00 0.00 0.00 

J. %a&, 
! 



~ABLE 90 

r~,AS S ~ALArEE 
PROCE.~.~ COt'DITION.~ AtJD PRODUCT SUI';'IARY 

£~"T:lr-,....,... F'TF'~TJJ.lV 

t;g ~, f L  2 - ~ . . . . . . . .  

t•t•ttttt•t•ttttt•tt•ttttttt••tt•ttt•ttttt•tttttt••tt•tttttttttt••t•t•tttt•ttt÷ttttttt•tttttttt 

CATALYST : FECo3(CO)12/K/AL2D3 
SAHPLE NO: 8385t60t707t27 

REACTOR LOADING, MLS : 444-0 T, C : 2£2.Z FEED F~TIO, 
CATALYST LOADING, WT%: 20.6 P, PSIG : 298 CO/H2: I.CI 
TIHE ON STREAH, HRS : 432.7 SV, L/G/HR: I-S 

tt•tt•tt•••t•tt÷ttttttt•tt•ttttttttttttttttt•+ttttttttt•tt•tt•tttttttt•ttttttttttttttt••tt•tttt 

USAGE P, ATIC, C(]/H2 : C).~/~.s BULK ACTIVITY, 
XUVE.RALL COt~v-, CO+H2: 41.[14 MOL SYI~GAS/K.~ CAT/HR: ~'7-~3GJ 
%CO CONy. : 27.25 SPECIFIC ACTIVITY, 
XH2 CeNv. • 54.95 MOL CU/~'OL METAL/I~'IN • {]-274 

t t t e t t t f t t t t t t t t t t t t t t t t t  fttttt*tttttttttttfttttttttftttttttttttttttttttttttttttttttttttttttttt 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 10-57 H2U: 13-46 
OXYGENATES : 0.11 CO : 71.16 
C02 : 1.58 H2 : 3.12 

ttt~t*tt~tt~ttttttt~t~t~tt~tttttttt~t~t~tttttt~tttttt~ttttttt~ttt~t~t~tttt~ttt~tttttttttt* 

HYDROCARBON SELECTIVITY, WT~: 

CI : 19.0£ CqfENE : 3.91 
C2tANE : 2.74 C5*Cli : 35-35 
C2*ENE : 0.39 C12*C18: !7-q3 
C3tANE : 1-76 C19tC23: 7-4B 
C3tENE : 4.81 C24*34 : 4.42 
C4 ISOr~ANE: 2-18 C35÷ : 0.45 

tttttttt•tttt•tttttttttttttttt••tt?tttttttttttttttttttt•tttttttt•ttttt*ttttttttttttttt•tttttttt 

FUEL FRACTIONS, w'r~: 

~zL~OLINE ( C S t C l l ) :  35.35 
DIESEL (C9tC2"5) : 40-29 

ttt•ttttttt•ttt•ttt•ttt•tt•t•••ttt•tt•ttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

ELEP~NTAL J~COVERY: CARBON : 94.7~ 
ltYDROGER: 93.12 
(-~GEN : 96-29 

__ ttttttttttttttttttttttttttttttttttttttl 1~ -tttttttttttfi,iftttttttttttttttlttttttttttttttttft--- 



Rdr; r,L~. 6385+60~707 

CARBOI: NO. 

1 

2 

3 
Li 

5 

7 

8 

9 

10 

11 

12 

13 

]4 

15 

17 

18 

19 

20 

21 

22 

Table 91 

HYI~r:OCARBUN PRODIICT D1STR IBDT ] Of: 

N÷ALKANES ItALKENE ~RANCHZD ISOt;ERS 
WT % MOLE ~- WT % ~IOLE X WT % f'~OLE % 

I.~.08 58-71 0-00 0-00 O.OD 0-00 

2.74 4.50 0.39 0.69 O.OD O-UO 

1-76 1-97 4-81 5-63 O-OD 0-00 

2.14 1.82 3.91 3-4L', U-O4 0-03 

2-5 c 1.77 4.20 2-96 0-16 U-11 

5-32 3-04 U.4[! 0.23 0.00 D.OC! 

2.61 1.28 1.24 0.62 0.53 0.26 

2.46 1.06 1.33 0.58 0.74 0.32 

2.51 0.97 1.52 0.59 0.98 0.38 

2.34 0.81 1.17 0.41 1.21 0.42 

2.25 0.71 0.76 0.24 1.04 0.33 

2.10 0.61 0.57 0.17 0.62 0.18 

1-.96 0.52 0.13 0.04 0.87 0.23 

1.86 0.46 0.31 0.08 0.54 0.13 

1.94 0.45 0.00 0.00 0.50 0.12 

1.77 0.39 0.00 0.00 0.44 0.10 

1.60 0.33 0.00 0.00 0.40 0.08 

1.48 0.29 0.00 0.00 0.35 0.07 

1.41 0.26 0.00 0.00 0.33 0.06 

1.40 0.24 0.00 0.00 0.32 0.06 

1.3G 0.23 0.00 0.00 0.27 0.04 

1-18 0.19 0.00 0.00 0.19 0.03 

~'-',I-" g I. rl l-. 
. o. ... o ~.4.z ".. 

t,-,, [~i ~,"" ....... 

"I ¢;,'I 



RUt,, ~:[J. 8)85,60t707 

SAFiPLE t;b. 27 

CARBOIJ PO. 

23 

2~ 

25 

26 

27 

2~ 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

)S 

40 

Table 91 (Cont'd) 

HYUROCARBUt: PRtJl.J~.J'C+T U] ST v I ;'UT 1C! 

NtALKAr~E$ ] tALKEI';E BRANCHED ISO:;ERS 
WT ~,, r'~LE % W'I" % MOLE ~ WT X P'iOLE X 

0.91 0.14 0.00 0.00 0.11 0.02 

0.77 0.ii 0.0o 0-00 0.07 0.01 

0.69 0.I0 U.O0 0.00 0.05 0.01 

0.55 O.[}~R U.00 U.0t; 0.04 0.01 

0.45 0.~ 0.00 O.0"~ 0.03 O.[Y3 

0.35 0.0a O.t~J U.0~ 0.04 U-01 

(~.2S 0.03 O.DO O.O0 (]-02 O.O0 

0.24 [J.03 0.00 0.00 0.02 0.D0 

0.21 0.02 0.00 0.00 0.01 0.O0 

0.20 0.02 O.O(] 0.00 0-01 0.0(3 

0.18 0.02 0.00 0.00 0.01 0.00 

0.16 0.02 0.00 0.00 U.02 0.00 

0.15 0.01 0.00 0.0~ 0.00 0.00 

0-ii O.Ol 0.00 0.00 0.(73 0.00 

0.08 0.01 0.00 0.00 0-00 0-00 

0.05 0.00 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 O.(YJ 

0.02 (].00 0.00 0.00 0.00 0-00 

"~ s : w ~  t . .  Co,,, .:.: p:/,'p,"!.~,;y 

| ,  - ,,? = . .  

. . . .  ~ ~,-Z;,22,~':" y2 
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TABLE 92 

rlASS BALANCE 
PROCESS EONDITIOR$ AND PRODUCT SUrgeRY 

.~I IU L/ ...... ~ D~T~,'T,.I,-, 
PkTEi;T!;E.LE E.'..ik- 

t•ttt••itfttttttt•ttitttttttttttttttttttttttttttttttttttttttttttttt•tttttttt••ttttttttttttt• 

CATALYST : FECo3(C0)I2/K/AL203 
S~PLE ~io: 8385*60t707t29 

KEACTOP LOADING, ML$ : 444-0 T, C : 280.5 F..D== P~TIO, 
CATALYST LOADING, WT%: 20.6 P, PSIG : 3UU CU/H2: 2-03 
TIME ON STREA~I, HRS : 456.4 SV, L/G/NR: 1-5 

tttt|tt*tttt~ttttt~t~ttttfttt~tt~tttttitt~ttt~Tt~ttt~ttttt~Tttttttttttt~tttttt~tt~tttti 

USAGE RATIO, CU/H2 : D-70 ~;ULK ACTIVITY, 
%LWERALL CONV-, C0+H2:26-11 ~ L  SYNGAS/KG CAT/HR: 17.4~7 
%CU Co~v. : i6.03 SPECIFIC ACTIVITY, 
XH2 Co~:v. : 46.63 NOL CD~L rIETAL/~I]R: 0.216 

t•ttit••+•tt•••••t••t•tttt•tt•••tt•t••tttt•••t•ttt••••t•ttttt•t••tt•t•t•÷•••ttt•tttttf•tt••. 

16EIGHT ~. PRODUCT IJISTRIBUT.ION} 

HYDROCARBONS: 5-11 H20: 6-30 
OXYGENATES : 0-05 C0 : 85.68 
C02 : 0-94 H2 : 1.91 

~ttt~ttt~tttt~ttttttt~÷tfttt~t÷tt÷~t÷~+÷ttt~t~+tt~tft~ttt~t~ttttttttttt~tttttttttt. 

* HYDROCARBON SELECTIVITY~ WT[: 

C1 : 13-91 C4tENE : q.13 
C2tANE : 1.80 C5tC11 : 31.87 
C2fENE : 0-82 C~tC18: 20-48 
C3tANE : 0.78 C19~: 5-27 
C3tENE : 4-81 C24.34 : 7-33 
C4 ISO+ANE: 1.08 C35+ : 0.73 

tttt~ftttttttttttt~tt~tttttttt~ttttttttttt~tttttttttttttttttt~t¢~tttttttttttt~tttt~t~tttt 

~tEL FRACTIOrlS, Wl'X: 

GASOLINE (C5tCll): 31.87 
DIESEL (C9tC25) : 48-23 

t~tt~÷ttttttttttttttt~ttt~+t~ttft~tttttttt~ttt~tt~tfttt~ftft~tf~ttt~tt~t~ttttttttt. 

ELErENTAL EECOVERY: CARBON • 94-3.~ 
HYDROGE.: 96.68 
0XYGE.': : 94.79 

......................................... iiiiiiiiiiii iiiiii', iiiii m m m i x l | l s l  m a x i m a  i i i l l  f i l i a l  l l | | l l  | l l l l l  t l  166 , I I I  I I I T T I T T T I T T T ~ T 1  



Table 93 

HYDROCAR~ ~I: PK(lb~ £T bISTR I E,uTIUt.' 

RU~i N(_,. 8385tS9,707 

SE~iPLE I:0. 2_ ~ 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

t'O. 
N÷ALKANES ItALKENE BRANCHED [SO,~IER$ 

WT % rlOLE % ~,~T % rIOLE % WT 7, I%LE 7, 

13.91 52.37 0.&q O.0n 0.00 0.0,3 

1-80 3.63 0.82 1.77 0.0C 0.C~3 

0.78 1.07 4.81 b.90 0.00 0.0'2 

1.08 I. 12 q. 13 4.44 O. O0 O. 0'2 

1.44 1.2;3 4.5~.~ 3.93 u.@J U.C,'.' 

5.34 3.74 0.2~; 0.20 O.O0 (). 0,] 

2.05 1.24 1.57 0.96 0-36 u.22 

1-49 0.79 1.56 U-SL~ 0-51 0.27 

1.74 0.82 1.82 0.87 1.01 0.47 

1-72 0.73 1.6~ 0-72 1-10 0.47 

1-42 0.55 1.16 0.45 1.08 0.q2 

1.79 0-63 0.97 0.35 1-06 0.37 

1.74 0.57 0.81 0.27 0.64 0.21 

1.71 0.52 0.67 0.21 0-63 0.19 

1.69 0.48 0-51 0.15 0-62 0-18 

2.09 0.56 0.00 0.00 0.57 0.15 

1-98 0-50 0.00 O.O0 0-56 0.1~ 

1-91 0-45 0.00 0.00 0-54 0.13 

1-92 0.43 0.00 O.OO 0.53 0.12 

2-00 0.45 0-00 0.00 0-55 0.12 

2.13 0.43 0.~ 0.00 0.53 0.ii 

2.09 0.41 0.00 U.00 0.4~ U.U9 

' . . . .  : ; ~ , ' ; L ~  

- -  & -  D . : -  
o . .  

"-= t~... ; : - " L Z 2 . " E :  

167 



P, Ur< IJU. 8385~50'707 

S~:~?LE NO. 29 

CARBON r~U. 

23 

24 

25 

26 

27 

2R 

2~ 

30 

31 

32 

33 

35 

3~ 

37 

3~ 

3~ 

40 

Table 93 (Cont'd) 

HYI}~0C~P,~(~;~ PRODUCT DISTRIBLITIUr.' 

NtALKANES ItALKENE ~PJ.NZHED ISOMERS 
WT X J"IOLE ,~ WT % ['IOLE % I#T ~ ['IOLE X 

1.73 [1.32 0-00 0.00 0.32 0.06 

1.35 0.24 0.00 0.00 0.16 0.03 

1.17 0.20 0.00 0.00 0.i0 0.02 

(;.9! 0.15 0.00 0.00 0.07 0.01 

0.72 0.ii 0.00 0.00 0.05 0.01 

0.57 0.09 0.00 0.00 0.07 0.01 

0.46 0.07 0.00 0.0O 0.03 0.00 

0.39 0.06 0.00 0.00 0.03 0.00 

0.34 0.05 0.00 0.00 0.01 0.00 

0-31 0.04 0.00 0.00 0-01 0.O0 

0-28 0.04 0.00 0.00 0.02 0.00 

0.25 0.03 0.00 0.00 0.03 0.00 

0.24 0.03 0.00 0.00 0.00 0.00 

0.i~. 0-02 0.00 0.0O O.00 0.00 

0.13 0.02 0.00 0.00 0.00 0.00 

0-08 0.01 0.00 0.00 0.00 0.00 

0-06 0-01 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

.... ::r:,:. P.~Tr'.'~lt ~xv 
- . i ,  | i ~  , . s . ~  

1 R~ 



TABLE 94 

[~ASS BALANCE 
PRDCESS CORDITIOt'S A:'D PR(}DUCT SU~.~Lr~RY 

COliIAl~ P3TE.'.T:-' t;1 
F:,T[,~|I~.;L E t L , ' , ' A  - 

tttt~t~t~t~tt~tttttttttt~ttt~t~+tttttt~tt~ttttttttt~ttttttttttf~ttttttttt~t~tttt~t~tttii 

CATALYST : FECo3(C0)~_/K/AL2D3 
SAMPLE NO: 8]BSt60t707t33 

REACTOR LOAm~G, rILS : q~.0 T, C : 280.4 FEED RATIO, 
CATALYST LOADING, WT~: 2U-6 P, PSIG : 625 C~/H2: I-$5 
TIr:E om; STREA~I, HRS : 50~-2 SV, L/G/HR: J-5 

ttt~tttttt~tttttttt~t~t~tttt~ttt~ttt~ttt÷tt~t~t~t~t~tt~t~t~½~t~t~tt~tttt~tttttTt~ 

USAGE RATIO, C0/=2 : 0-42 BULK ACTIVITY, 
~L~'EPALL Cot:v., CE~H2: 1~-15 ~OL SYRC~S/KG CAT/HR: 12.19~ 
~CU COt~V. : ~-U7 SPECIFIC ACTIVITY, 
%H2 CoNy. : 37-91 mOL CU/~tOL PETAL/~IN: 0.106 

t~tttttttttttttttttttttttttttttttttt~ttttttttt~tt~tttt~t~tttt~tttttttt~ttttttttt~tt~ttttttt~ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: q-~_~ H2U: 5-03 
OXYGENATES : 0-05 C0 : 87-66 
C02 : 0.85 H2 : 2.1b 

ttttttttttt•ttttttt+tttttt•ttttttttttttt•tt•tt•ttttttttttt•tttt•tt*tttttttt•tttttt•t•tttttt•tt• 

HYI)ROCARBON ~ELECTIVI'I'Y, WT~: 

CI : 1 4 . ~  CqtENE : 4.42 
C21ANE : 1-B9 C5*C11 : 31-03 
C2tENE : 0-81 ClPtC18: 19-75 
C3tANE : 1-12 C19tC23: 9-93 
C3tENE : 5.2~ C24t~ : B-70 
C4 ISO+ANE: 1.52 C35+ : O.g{~ 

tt•ttt••••tttttt•tftt÷tttttt•tt••tf•t••tt•t••tt•••tttt•÷ttttttt•ttt•tt•Ht•••ttt•••ttt••t•tt•. 

~IEL FRACTIORS, w'r~: 

GASOLINE (C5~Cll): 31-D3 
DIESEL (cgtc2S) : 44.55 

tttttttt~ttt~ttt~ttt~ttt~t~tttttt~tittttt~tttttt~tt~tttttttTt~tt~t~ttt~ttt~tt~tftt~tttttttttt~ 

ELEP~Er!TAL RECOVERY: CAR~Or~ " : i01.24 
HYI)ROC~EN: 98-64 
OXY~Etl : 101-31 

~ U 3  ! 



RuI~; ~L ~. 8385,6U*707 

_¢AICi~LE l,b. 33 

CARBOt! r~G. 

1 

2 

3 

5 

6 

Z 

8 

9 

10 

ii 

12 

13 

14 

15 

17 

19 

20 

21 

22 

Table 95 

HYDR{~CAk'~'OI' PRODUCT !'ISTY,I BUTION 

~'*ALKANES I'ALKENE BRA;'CHED ISOrIERS 
~iT % I'~OLE % ~T ~ rIOLE ~ WT ~ r'IOLE ~J 

14.58 53.09 0.00 0.00 0.00 0.00 

1.B9 3.64 0.81 i-68 0.00 0.00 

1.12 1.47 5.24 7.22 0.00 0.00 

I. 52 1.52 4.42 4.57 0-00 O.U0 

!.65 1.32 4.% 4.10 0.00 0.00 

L:.83 3.25 0.14 0.09 0.00 0.00 

2,23 1.29 1.39 0.82 0.17 0.10 

2.10 1.06 1.33 0.69 0.30 0.15 

2.05 0.93 1.72 0.79 0.60 0.27 

1.89 0.77 1.66 0.68 0.70 0.28 

1.49 0.55 1.16 0.44 0.68 0.25 

1.58 0.57 1.13 0.39 0.62 0.21 

1.63 0.5! 1.10 0.35 U.29 0.09 

1.58 0.46 1-07 0.31 0.29 0.09 

1.57 0.43 1.08 0.30 0.18 0.05 

2.50 D.6q 0.00 0.00 D.18 0.05 

2.32 0.56 0.00 0.00 0.20 0.05 

2.13 0-48 0.00 0.00 0.19 0.04 

1.92 0.41 0.00 0.00 0.18 0.04 

1.81 0.37 0.00 0.00 0.16 0.03 

1.84 O. 36 O. O0 0.00 O. ib O. 03 

1.83 0.34 0.00 0.00 0.24 O.{Y- 

~ , ? ~ ,  .~Li,- ,  . . .  
---" ,..,,~:: . ' ~ T , .  



RUb I,'U. 8385~50.707 

S~PLE r[.  33 

CARBOP t~O. 

23 

25 

2~ 

27 

2~ 

29 

3O 

31 

32 

33 

34 

35 

37 

38 

39 

hO 

Table 95 (Con~c'~) 

' ' ~  ' DISTR]BUTI0~: HYDR{EARBOI, D~"' ' l ' IHr T 

NtALKAH£S ]tALKErIE BRANCHED ISOMERS 
WT ~ I'~OLE ~ WT % MOLE % WT % ~OLE ~. 

1.60 0.29 0.00 0.0~ 0-19 0.03 

1.40 0.24 0.00 0. DO U. 13 0.02 

1.28 {].21 0.00 0.D0 0.11 0.02 

1.08 0.17 0.00 O . ~ ' J  0.0~ 0.01 

0.c0 0.14 O.O0 0.00 0.08 O.01 

0.75 O.ll 0.00 O.O0 0.06 D.01 

0.62 0.~ O.00 O.00 0.05 0.01 

0.53 0.07 0.00 0.00 0-05 0.01 

0.45 0.06 0.00 O.00 0.04 O.01 

0.37 0.05 0.00 {].00 0.02 O.00 

0.32 0.04 0.(.10 0.00 0.02 0.00 

0-31 0.04 U.O0 0.00 0.03 O.O0 

0.29 0.03 0.00 0.00 O.O0 0.(30 

0.23 0.03 0.00 0.00 0.00 O.O0 

0.16 0.02 0.00 U.O0 0.00 0.00 

0.I0 0.01 0.00 (}.DO 0.00 O.OD 

0-08 (].01 0.00 0.00 0.00 0.00 

0.05 0.00 0.00 0.00 0.00 0.00 

C. ,r., =-.? , ~ .  ...,~_,. , . . ' . . ' ' , .  
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TABLE 96 

!~SS ~ALANCE 
PROCESS CONDITIONS AND PROD[~CT SUI~.RY 

PATENT~;--'[[ I~.TA- 

~t~t~fff~f~ttt~÷tt~t÷~t~t~tttttttttttt~ttt~tttttttttttTttttttttttttt~tttttfttttttttt 

CATALYST : FECo3(C0)I2/K/AL2G3 
SAMPLE No: 8385e60÷707e36 

REACTOR LOADIRG, r~S : ~a.0 T, C : 2~I.9 FEE~ P~TIO, 
CATALYST LOADI,G, WT%: 2('-6 P, PSIG : 320 CO/H2: 1-~0 
TIME ~ STREAr:~ HRS : 529-6 SV, L/G/HR: 1-5 

~t~'tt~fttttt~t~tf~fttt~t~tttt~tt~tttttt~tt~÷ttttttttttt÷~t~t÷t~÷t~ttttt~t÷~tttt~ 

bSAGE ~ATIO, C01~2 : 0-32 ~ULK ACTIVITY, 
%DV~R~_L Co~v-, C6+H2: L-lq rIOL SYNGAS/KG CAT/RR: 4-114 
~Z0 CO~V. : ~.0D SPECIFIC ACTIVITY, 
~H2 Cm:v. : ~.27 Y~L C0/MOL HETAL/MIN: 0-0~0 

~|t~t~tt~tt~tt~ttt~tt~t~ftt~tt~ttttt~t~tt~t~tt~tttt~t~t~t~t~t~tt~ttt~t1,- 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 2-59 H20: i - ~  
OXYGENATES : 0-01 CO : 89-98 
C02 : 0-16 H2 : 6-03 

fftf~ffff~ttf÷÷~t~t÷÷~t÷ttff~f~ft~t~ttf~t~tt~f~t~ttttttttttftfttftt~tttt~tttftt~. 

HYDROCARBON SELECTIVITY, WTX: 

CI : 9-49 C~}ENE : 1.72 
C2eANE : 0.00 C5*Cll : 8-91 
C2tENE : 0-92 ClP~C18: 12-48 
C3fANE : 0-47 C 1 9 ' C 2 3 : 2 3 - 3 0  
C3~ENE : 2.46 C24t3~ : 35-98 
C4 ISO+ANE: 0.75 C35+ : 3.50 

t~t~tt~ttt|~ftt~fttt~tt~ttttt~t~tfttttftttftt~ttt~tt~tt~tt~ft~t|t~t~ttttttt ° 

FUEL FP~CTIORS, WT%: 

GPSOLINE (CStCI1): 8-91 
DIESEL (cg,c25) : 51.08 

tttfftttttft~f~iitf~tttt~tttf÷~ftt~tttttfftttffftff*tttt~ttttf~tffffit~fff~tt~ttttff~ 

ELE~IE~.~AL RECOVERY: CARBON : 102-60 
IIYDROBER : 98-96 

Oo ";O 
~@ 4 4k ~ 4&~1,4.~ 4w4W ~4k4k ~wwP~ 4P4k 4k4P4k~4k~ ~ ~ ~ 4 ~ ÷ ÷ ~  ~- ~4k4-~4~ ~4k ~W4W4W4W4P4k4k4W 4k4~ 4k~k4P4~ ~ ~ 4~ ~ ~ ~ ~ • ~ ~ 

~I¢. w 



HU,~: !,~. 8385*6{J~707 

S~iPLE t:U- 3b 

CARBUI~ NO. 

1 

2 

3 

5 

6 

7 

8 

9 

10 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 97 

~ ' , j  I , .  ' H _ . ,,R()CARBO, PROH'JCT DISTRIBUTIU~ 

N tALKANE$ I~ALKENE 

9.49 55,3_ ~ 0.00 0.00 

0.O0 O.UO 0.92 3.08 

0.47 1.00 2.46 5.48 

0.75 1.21 1.72 2.87 

(]._e4 1.21 2.20 2.94 

1.20 1.3i 0.08 0.09 

0.37 0.35 0.43 0.41 

0.30 0.25 U.~ 0.28 

0.37 0.27 0.42 0-31 

0.51 0.33 0.51 0.34 

0.51 0-31 0.44 0-27 

0.68 0.37 0.41 0.23 

0.78 0.40 0.42 0-21 

0-89 0.42 0.43 0.20 

1.04 0.46 0.50 0.22 

1.78 0.73 0.00 0.00 

2.09 0.81 0.00 0.00 

2.141 0-89 0-00 0.00 

2-70 0.94 0.00 0.00 

3.57 1-18 0-00 0.00 

4-06 1.28 O-O0 0.00 

5.13 1.55 0.00 0.00 

C~, , :  - , ,  P~T.r;:T~'. "" 
r . : - , . "  . . . .  G;" i t . -  

#IZT ~: . ' .  " " ;  . . . .  " . . . .  

BRAYCHED ISOrlERS 
~,~ ~ ~I~E % 

0.00 0.00 

G.00 0.00 

0.00 0.00 

0.00 O.OU 

11.00 O.C,O 

0.00 U.{YJ 

0.00 0.00 

0.02 0-01 

0.02 0.02 

O.D8 0.05 

0.16 0.10 

0.2O 0 . i i  

0.13 0.07 

0.13 0.06 

0.09 0.~ 

0.13 U.05 

O. 18 0.07 

0.20 0.07 

0.25 0.09 

0.29 0-i0 

0.30 0.09 

0.57 0.17 



KU~: I:U. ~85t~tTU7 

[ARB0~ ND. 

23 

2~ 

25 

26 

27 

2~ 

29 

30 

51 

32 

53 

34 

35 

3~ 

37 

38 

39 

40 

Table 97 (Cont'd) 

HYDP, UCARBU~ PRUDUCT DI ST~] BUT I 0~,~ 

N~ALKANES ICALKENE BRANCHED ISOMERS 
WT % MOLE % ~T X FIOLE % Vt X MOLE X 

5.50 1.58 0.00 0.00 0.93 0.27 

5.93 1.64 0.00 0.00 0.56 0.16 

5.15 1.37 0.00 0.00 0.63 0.17 

L.40 1.12 0.00 0.00 0.66 0.17 

3.63 0.89 0.00 0.00 0.49 0.12 

2.98 0.71 0.0D D.00 0.39 0.09 

2.45 0.56 0.00 0.00 0.29 0.07 

2.06 0-46 0.00 0.00 0.20 0.04 

1.81 0.39 0.00 0.00 0.16 0.03 

1.43 0.30 0.00 0.00 0.10 0.02 

1.25 0.25 0.00 0.00 0.09 0.02 

1.19 0.23 0.00 0.00 0.12 0.02 

1.14 0-22 O.D0 0.00 0.00 0-0I~ 

0-89 0.16 O.D0 0-00 0.00 0.00 

0.61 0 . i i  0.00 0.00 0.00 D.00 

0-59 0-07 0.00 0.00 0.00 0.00 

0.29 0-05 0.00 0.00 0.00 D.00 

0-18 0-03 0.00 0.00 0.00 0.00 

t-~::: :~": P,'.'[,*..'TL:J.LY 



Tabl e 98 

Slurry Scree~fn9 Sunleary 

6§23-1-4 

16,9 wt% (75.91 9) Co2(CO)12/Zr(OPr)4/AI2% 

''''' ':" I ' " ' " l  

2 24.2 300 222 1,05 

4 48.2 297 219 1,06 

7 96,0 310 221 0,95 

|0 144,0 310 240 0.95 

13 160.0 310 243 0,94 

17 192.0 307 242 1 .07  

20 216.0 302 241 !,85 

25 311,1 310 259.0 1.86 

29 334.6 305,1 257.9 !.87 

32 359,1 310 258.2 0.95 

34 3114.1 301,7 269.9 0,94 
30 4041.1 310 279,4 0.94 

40 ~J)4,1 3111 281,4 A.95 
43 528,1 31~ , ~)2,1 t,85 

41 553,1 310 282,0 1,85 

~0 526,6 310 221,6 1,86 

28,6 17.7 39.5 1.00 0,45 

20.7 11.7 34.0 1.40 0.51 
31.5 17,0 52.2 1.43 0.47 

43,1 21.0 66.2 1.43 0.58 

36,9 22,0 69.3 1,08 0.52 

25,2 13.4 51.9 1.99 0.51 

42,5 29,0 $6,0 0,99 0.51 

45,4 32.0 50.5 0.99 0.62 

34.5 19.9 56,0 1.48 0.53 

43.9 25.5 60.0 1.44 0.55 

37.6 21.2 68,3 1,07 0.59 

40,0 23.0 72,5 1.08 0.62 

42.9 27,0 64,5 1.43 0.62 
34.3 21,2 53,7 !.49 O.SO 

27.3 14,9 51.6 1.95 0.56 

4.6 4.1 4,9 0,99 0.83 

iu lk  Ac t iv i ty  I Specific 
mml tynqat/ I Act iv i ty  

kg cat/h l mot COl 
| nml Co/rain 
I 

23.6 0.19 

17.? 0.14 

13,3 0.10 

10,3 0.16 

16,3 0.15 

21,9 0.10 

35.3 0.29 

39. S 0.32 

20,7 0.24 
% 

18.S 0.16 

15,0 0.14 
17,1 0.16 

18,1 0,17 
28,5 0.26 
22,6 0,20 

3.8 0,03 

C~IIT, I,.Itl,~ FOff'ldALtl 
t~AILHI/VBL[ oA|A" 

H61 fOP, FUBLtCF,110H 

10.5 20,3 36.4 

1~.4 10,7 32.6 

9.9 16.2 32.6 

7.0 13,3 34,2 

0,6 16,2 36,6 

11.0 17,7 36,7 

7.9 13,7 37,0 

1A.4 15.0 44,5 

7.2 10,0 34,1 

5.3 9.4 30,6 

4.9 7.1 25.2 

0.3 9.1 24.4 
10.2 10.2 23.0 
12.0 13.3 35,2 

10.5 12.3 31.5 

15.7 16.8 21,3 

18,4 7,3 7,0 62.10 

19,0 9,B A,7 62.2 

19.5 11,9 ]0,0 54.0 

22.2 iO.A 11.7 67.2 

23,6 7.8 8.3 E8.0 

22.2 6,7 5.7 b5.5 

23.4 8.9 Q. I &9. ? 

25.8 2.0 2.3 72.3 

27.9 6,6 ll.d 70.6 
27.7 12,6 1:).4 70.9 

26.2 17,? 1A.4 69.6 

23.7 16.5 IR.O 64,6 
21.3 14.5 15.9 53,7 
23,7 0,5 7.3 6J.4 

26.5 9,9 9.2 57.9 
22.3 ;~3.6 0.4 61,1 



RUt~I ,~10. 8523--I-~4 

SAI'?LE ('ID. 2 

CARBON NO. 

I 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2! 

22 

T~ble 100 

HYUROCARBOP~ PRODUCT DISTRIBUTIUh 

N'~ALKANE$ I~'ALKENE BRANCHED ]$OHIZRS 
h'T ~ IvIOLE ~ WT ~ PIOLE ~ WT ~ ~LE 

10.57 40.79 0.00 0.00 0.00 0.00 

2.18 4.49 0.34 0.74 O.{JO 0.00 

2.29 3.21 7.09 10.41 0.00 0.1.10 

2.95 3.14 5.41 5.95 0.11 0.12 

3.1L~ 2.69 4.95 4.37 0.25 0-21 

6.B8 4.94 0.21 0.15 0.00 0.0~ 

3.27 2.02 1.46 0.92 0.29 0.18 

1.92 1.04 1.06 0.59 1.57 0.85 

2.15 1.04 1.24 0.61 0.85 0.~i 

2.20 0.95 1.11 0.49 0.79 0.34 

1.73 0.68 0.67 0.27 0.64 0.25 

1.75 0.63 0.54 0.20 0.65 0.24 

1.74 0.58 0.40 0.1~ 0.63 0.21 

1.83 0.57 0.28 0.09 0.58 0.18 

2.10 0.61 0.00 0.00 0.52 0.15 

2.15 0.59 O.O'J 0.00 0.44 0.12 

2.09 0.54 O.Ol) 0.00 0.45 0.12 

1.80 (J.44 0.00 0.00 0.37 0.09 

1.77 0.41 O-OO 0.00 0.17 0.04 

1.49 - 0.33 O.OO 0.00 0.06 0.01 

1.48 0-31 0.00 0.00 0.01 0.00 

1.18 D.24 0.00 O-OD 0.04 0.01 

r./. ~ . . ' " : r .  ~./,~.. 

I I I  



TABLE 09 

PIASS I~ALMEE 
P~OCES.~ ~-Or-~DITIONS AND PROP.UCT S~;%r~RY PAT[K['~[[ D:T~- 

~tt~~tt~ttt~tf~t~f~ttftt~t~ttttt~t~ttt~Ft~tttt~tttttttttttttt~ttttttttt~ 

~,:TALYST : Co2(CU)F./ZR(bPR ~''~'" a,:k • i " f l r & l . . ¢ _ k l ~  

REACTOR LOADING, ~LS : ~7O.fl T, C : 222.2 FEED KATiO, 
CATALYST LOADING, v%~: 16-9 P, PSIG : 30C; CO/H2: I-L(' 
TIr:E oN STREA/I, H~ : 24-2 SV, L/G/HR: 1-85 

US'C; = _ I~ATIO, C[V"~ • fi-45 bULK #.CTIVITY, 
~F.v.--RALL CONY-, C' " ~'.'-,',2: 2 ~ - & I  t'OL SyI;GAS/KG CAT/FIR: 2~ : " "  ¢..:, : - ,  

,,., Ce.~v. : 17.~6 SPECIFIC ACTIVITY, 
~.':/ COHV. : ~ . ~ 1  l'°~L CO/TICL f',ETALI;I;I.;: {!.- '-.> 

' t t * * t  t t t t  t f  t t ~ t  t t f !  t t f t t  t t  t t ~ t f t t t t t t t f t t t * t t t * ÷ t t  t t t  t t t t f t  I t  f t t t t * t t t * t t * t t t ~ f t  f t  ~t t t t t t t t t f t t t  

V'EIGHT % PRODUCT ]]]STRIBtff]ON: 

£YDROCARBON$ : 7-64 H~: 10-45 
0XYGENATES : 0-1B C0: 77-43 
CU2 : 0-27 H2 : 4 . ~  

~itt~t~ti÷ftt~i~÷f~t~ff~t~ff~ft~t~i~it~||~f|t~t~tt~f~f~fftt~t~tt~t~tt~ 

HYDROCARBON SELECTIVITY~ WT%: 

o.  

C1 : 10-57 C~tEME : 5.41 
C2tANE : 2.18 C5tCll : 3~-~ 
C2tENE : 0-3/4 Cl2tCl~: I~-~5 
C~tANE : 2.29 C19tC23: 7.~i 
C3tEIIE : 7.09 F . . 24 tB  : 5 - b  
C4 ISO+AHE: 3-06 C35 + : 0-95 

'~+t~t~tt~t~tf~t~ftttttt~t~t~tt~t~ttf÷t~tttfftt}f~tfttf~t#~t1~tttt~ft~ittttt|~tt~ttt÷~: 

FUEL FRACTIONS, VT~: 

5ASOLINE (C5tCll): 36-38 
DIESEL (C9'C25) : 3~.82 

ttfft÷fft~iftt~t~fftttfftFI|.f~fffff?tffiftt~fttttttfttt~fttfl|fttt~t1t~tttttfttt÷tf1t~ii'::~t| 

7. ELEPIENTAL RECOVERY : CAR.~OI-. : .G},. ~)i 
J'hfDROGEr' : ~,.,- 81 
LIXY GEI'I : 10C)-IQ 

t t t  t t  t t t t t t t t  t i t  t t t t t t t t t t t t t  t t t t t t t t t t i t f t  t t t t t t t t t t  t t  t t t  t t t  t t t  t t t t t t t t t t t t t t t t  t t ÷ t f t t t t t t t t  t t t  t 
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RUI| NO- 8523~1T4 

SAMPLE NO. 2 

CARB0~I N0. 

! 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Tab'le 100 

HYDROCARBON PRODUCT DISTRIBUTION 

NTALKANES I~ALKENE BRANCHED ISOMERS 
WT % MOLE • WT • MOLE % W'i" % MOLE % 

10.57 40.79 0.00 0.00 0.00 0.00 

2.18 4.49 0.34 0.74 0.00 0.00 

2.29 3.21 7.09 10.41 0.00 0.00 

2.95 3.14 5.41 5.96 0 . i i  0.12 

3.14 2.69 4.95 q.37 0.25 0.21 

6.88 4.94 0.21 0.15 0.00 0.00 

3.27 2.02 1.46 0.92 0.29 0-18 

1.92 1.D4 1.06 0.59 1.57 0.85 

2.15 1.04 1.24 0.61 0.85 0.41 

2.20 0.95 1.11 0.49 0.79 0.34 

1.73 0.68 0.67 0.27 0.64 0.25 

1.75 0.63 0.54 0.20 0.65 0.24 

1.74 0.58 0.40 0.14 0.63 0.21 

1.83 0.57 0.28 0.09 0.58 0.18 

2.10 0.61 0.00 0.00 0.52 0.15 

2.15 0.59 0.00 0.00 0.~ 0.12 

2.09 D.54 0.00 0.0D 0.45 0.12 

1.80 0.44 0.00 0.00 0.37 0.09 

1.77 0.41 0.00 0.00 0.17 0.04 

1.49 0.33 O.00 0.0D 0.06 0.01 

1.q8 0-31 0.00 0.00 0.01 0.00 

1.18 0.24 0.00 0.00 0.04 0.01 

.'7 , ' r Q |  C~,t';,,...'h pOTL~:Ti~,I.I.,/ 

Ngg fGP. PII'~LICATION 
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.RUN ~D. 8523-i-4 

SAtIPLE ~0. 2 

23 

2q 

25 

26 

27 

28 

29 

30 

31 

32 

53 

~5 
36 

57 

38 

39 

40 

Table I00 (Cont.'d~ 

HYDROCAR~;; ~uD~T DISTR.I]BLFfIO~, 

liH Ia~ la;Bt;~ -~,ii'~W 

N~'ALKANES 1TALKENE B p.A:~c}t ED [ SO~,ERS 
WT ~ MOLE ~ ~ ~ MOLE ~ WT ~ J~E 

1.05 0.20 O.CX] O.~J (].05 0.01 

0.90 0.16 0.00 0.00 0.00 O.DO 

0.87 0.15 0.00 0.(]0 0.~ U.~ 

0.82 0.14 O.OO 0.00 O.DO O-DO 

0.68 0.ii 0.00 G.O0 O.O0 0.00 

0.34 0.~ 0.00 0.00 0.18 0.03 

0.29 0.~ 0.~ 0.00 0.16 0.02 

0.2a 0.~ O.[WJ 0.00 0.14 0.02 

0.24 0.03 0.~ 0.~ 0.14 0.02 

0.21 0.03 0.00 0.00 0.15 0.~ 

0.19 0.~ 0.~ 0.00 0.17 0.~ 

0.19 0.02 0.~ 0.~ 0.15 0.~ 

0.~ 0.~ 0.~ . 0.00 0.00 0.00 

0.25 0.03 0.00 0.00 0.00 O.OU 

0.17 0.02 0.~ O.Ol} 0.~ 0.~ 

0.08 0.01 O.(X) O-(K) 0.~ 0.~ 

0.~ 0-01 0-~ 0-00 0.03 O.O0 

0.~ 0.00 0.~ 0.~ 0.~ 0.~ 

17~ 



TABLE I01 

F~SS BALANCE 
PROCESS CONDITION~ AND PRODUCT SU~tRRY 

, T - - . ' " ,  " 

, • , t . .  "" 

~t~tt~t~t~i~t~t~t~t~t~tt~f~t~t~+ttt~t~ttt~tt~t~1~t~tt~tft~t~t~ttt)~tttt. 

CATALYST : Cc2(C0)~IZR(OPR)4/AL203 
SAMPLE ~0:~523tlt~+4 

REACTOR LOADING, rILS : 470-0 T, C : 218.6 FEED P~TIO, 
CATALYST LOADING, ~%: 16-9 P, PSIG : 297 CO/H2~ 1-~ 
TIME ON STREAri, HRS : 48.2 SV, L/G/HR: 1-86 

*•••ttttttt•tt••tttt•t•t••ttt•f•t••••t•+ttt••••tt•ttt•tt•••t•tt•••tt•t•••ttt•••tt••tittttt•t•• 

USAGE RATIO, CO/H2 : 0-51 BULK ACTIVI'tY, 
XUVERALL Ccr~v., CO'H2:20.65 MOL SYRGAS/KG CAT/HR: 17-187 
XCD CON','. : 11.66 SPECIFIC ACTIVITY, 
XH2 CmJv. : 33-98 tiOL C0h~L METAL/~!N: 0-112 

tttf~tt~ft~ttt~t~t~tttttttttt~tt~ttt~t~t~++t~tttttt~ttt~t~tt~ttt~ttttttttt~tttt 

WEIGHT % PRODLICT IJISTRIBIrrION: 

HYDROCARBONS: 5-26 H20= 5-60 
OXYGENATES : 0-05 CO : 85-75 
C02 : 0-24 H2 : 3-09 

t~+~t~tttttti~tt~ttt~t~tt~t~t~t~t~t~tt~ttttttttttt~tttft~tttt~tt~ftttt~ttttttt~t~ttttt~ttt. 

HYDROCARBON SELECTIVITY, ~rF~: 

C1 ~ 10.43 
C2tANE : 1-~3 
C2+ENE : 0.52 
C3tANE : 1.63 
C3fENE : 6-93 
C4 ISO+ANE: 2-17 

C4+ENE : 5.46 
C5tC11 ", 32-62 
C12tC18; 19.83 
C19tC23: 9.83 
C24t34 : 7-56 
C35+ : 1-18 

~+t~+~ftttt+tt+tttttttttttttt~ttttttt~t~ttttttttt~ttttttttttttttttttttttttttt~ttttttttttt~tt. 

FUEL FRACTIONS, WTZ: 

G~ROLINE (C5+Cll): 32-62 
DIESEL (C9+C25) : 42-28 

~~t~t~t~t~tt~ttt~ttttttt~tttttt~tt~tttt~ttttttttft~tt~tttTt~ttttftt~t~. 

ELE~:EB~AL RECOVERY; CARBON : 99.16 
HYDRO6EN: 97,73 
OXYGEN : 97.66 

••••••••••••••••ttt••ftt•••••••ftttt•tt•••••t•t•+t•t•tft•tttti•tt•••••tt•••t•tttt•t••tttt•tt+ 
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RUI4 NO. 8523-1-4 

SAI4PLE NO. 4 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 102 

IRYDRtY._ARBON PRODUCT DISTRIBUTI~I 

N'ALKANE$ I~'ALKENE BP~,NCHED ISO,',ERS 
WT % MOLE % WT % I~OLE % WT • ~)LE ~. 

10.43 41.98 0-00 0-00 0-00 0-00 

1.83 3.92 0.52 i.19 O.DO 0.00 

1.53 2.39 6.93 10.63 0.~ 0.00 

2.17 2.41 5.46 6.28 0.1~J 0.00 

2.21 1.98 5.11 4.70 0.20 0.!8 

5.97 4.47 0.19 0.15 O.{)D O.OU 

2.56 1.65 1.53 1.00 0.40 0.26 

1.75 0.99 1.25 0.72 1.04 0.59 

1.82 0.91 1.43 0.73 0.90 0.45 

1.78 0.81 1.27 0.58 0-62 0.28 

1.37 0.57 0-74 0.31 0.48 0.20 

1.43 0.54 0.60 0.23 0.48 £).18 

1.54 0;54 0-49 0.17 0.49 0.17 

1.81 0.59 0-38 0.13 0.50 0.16 

2.38 0.72 0.00 0.00 0.51 0.15 

2.62 0.75 0-00 0-00 0.50 0.14 

2.62 0.70 0.00 0.00 0.59 0.16 

2.33 0.59 0.00 0.00 0.56 0.14 

2.32 0.56 0.00 0.00 0.31 0.07 

1-99 0.45 0.00 0.0O 0.23 0.05 

1.99 0.43 0.00 0.00 0.06 0.01 

1.49 0.31 0.00 0.00 0.07 0.01 

E%T'L T". , ' ; .  [ ' . ' ,A  - 
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RUt: NO. 8523,-i-4 

SAI'~PLE NO. 4 

CARBOI~ ~JO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

qO 

Table 102 (Cont'd} 

HYI)ROCAR~O~ PRODUCT ~ISTRIBUTIO~ 

NTALKANES !TALKE~IE 15RANCHED ISOMERS 
WT ~ MOLE ~ WT E ~'bLE ~ WT ~ I']OLE 

1.31 0.26 0.00 0.00 0.07 0.01 

1.12 0.21 0.00 0.00 0.00 0.00 

1.09 0.20 O.OD 0.00 O.OO 0.00 

1.02 0-18 0.00 0.00 0.00 0.00 

0.8~ 0.14 0.00 0.00 0.00 0.00 

0-42 0-07 O-OD 0-00 0-23 0-04 

0-36. 0.06 O-~'J 0.00 0.20 0-03 

0.30 0-05 0.00 0-00 0-17 0-03 

0.29 O.Oq 0.00 0-00 0.17 0.03 

0.26 0.04 0-00 0.00 0-19 0-03 

0.23 0.03 0.00 0.00 0.21 0-03 

0.24 0.03 O.OD 0.00 0-20 0-03 

0.43. 0.06 0.00 0.00 0-00 0.00 

0.31 0.04 0.00 0.00 O.O0 0-00 

0.22 0.03 0.00 0.00 0.00 D.O0 

0-11 0.01 0.00 0.00 0.~ 0.00 

0.07 0-01 0.00 0.00 0-~ O.DO 

0.~ 0.01 0.~ 0.00 0.~ 0.00 



IABLE 103 

ff~ss BALANCE 
PROCESS CONZITIONS ArID PRO~[ICT SUt~IARY 

C:.'IT',;V ;'T--ST.'; "L; 
,,..:, ;..-: ;:,.:.. ;;. ::,. 

%;  i~.:' ?':.L;:;,T::;, 

.t~ttt~+t~ttttttttt+ttttttttttt+t~ttt~ttt~ttttttt~t~ttt~ttttttttttttt~t~+ttttt~ttttttt~t$ 

CATALYST : Co2(C0)81ZR(0PR)41AL203 
SAMPLE NO: 8523tlt4+7 

REACTOR LOADING, t~_S : 470.0 T, C : 221.3 FEEh HAT]O, 
ZATALYST LOADING, wT~: 16-9 P, PSIG : 31[i CU/H2: 1-43 
TIME ON STR~., HR$ : S-(} SV, LJG/HR: 0-9~ 

+t~ttt~tt~ttttt~tt~ttttt~+ttt¢tt~t~tt~tt~tt~ttttttttttt~t~tttt~t~tttttt~ttt~tt+ttttt 

USAGE RATIO, C01E2 : ~.47 BULK ~CTIVITY, 
XCA~RALL CONY., CC~H2: 31.48 I~L SY~GAS/KG CAT/HR: ]~-322 
~C0 Cot~v. : 1 5 . ~  SPECIrlC ACTIviTY, 
%H2 Co~. 'v .  : 52.24 r ~ L  CUht;~L METAL/~IIN: 0-0~2 

ttttttttttttttttttttttttttttt•ttttttttttttttttttttttttttttttttttttttttttttttttttttttt•tttttttttt 

WEIGHT Z PRODUCT DISTRIBLrrIoN: 

HYDROCARBONS: 9-08 H20: 9.74 
OXYGENATES : 0-15 CO : 78.32 
C02 : 0.45 H2 = 2-25 

.ttt~tttt~ttt+ttt~t+t~ttt~++tttttttteHttttt~tttt~tttt+ttttt~t~tttt+tttttttttttttttt~ttttttt~ttt 

HYDROCARBOM SELECTIVITY, w'r~: 

C1 : 8.86 C4ts~E : q-59 
C2tANE : 1-68 C5tCll : 32.5R 
C2tENE : 0-29 CIDC18: 19-47 
C3tANE : 1.53 C19tCP_3: 11.95 
C~+ENE : 6 - 0 0  C 2 4 t ~  : 9 . 3 9  
C4 TSO+A~E: 2-05 C35+ : 1-62 

~|tt~t+ttttttt~ttttt~tttttt~t~tt~t~tt~ttttt~ttt~tt~tttttttt~tt~+t~tt~tttttttttt~tit+t~ 

FUEL FRACTIONS, ~rr~: 

GASOLINE (C5+Cll): 32-5~ 
DIESEL (C9tC,25) : tI~.35 

ttttt~*ttt+t~tt+t++tttttt*~ttt~ttHt~*~t+~ttttttttt~tt*+tttttttt*~tttttttttttt~t++ttttttttt~ 

ELEMENTAL RECOVERY: CARBON : 102.36 
HYDROGEn1" 102- 31 
OX'Yr~EN : ~ . 7 7  

• ttttt.~tftttttttttt ~+tttttttttt+tttttttftt~tlttltttttttt t+ttftttt ttttt~ttttttttttttttttttttt+tt: 



RUt; t'2,. 8523-1,4 

S~'~PLE t,~J- 7 

CARBOtJ t~O. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

Tab]e 104 

HYDROCARBOt' PR[}IWCT DISTR!BUTIb:" 

Y'ALKAt'-_-S 1TALKENE BP.A~:CHED ISOMER~ 
WT % ['iOLE E WT ~ MOLE ~, WT ~ I'~OLE ,~ 

8.~6 39-31 0-00 0-00 0-00 0-00 

i-~ 3.98 0-29 0.73 O.[E,! 0-03 

1.53 2.46 6-00 10-14 0-~ 0.00 

1-98 2-42 4-59 5-~I 0-07 0-09 

LI..,~ 4-38 0-19 0-19 2-13 2-10 ~ 

6.R0 5-62 0-22 0.19 0-~ 0.00 

2-91 2.06 1.49 1-08 0-56 0.40 

1.97 1.23 1.18 0.75 0.96 0.60 

1-86 1-03 1-19 0.67 0.88 0-49 

1.77 D.88 0.99 0.50 0.71 0.35 

1-32 0.60 0.59 0.27 0-55 0.25 

1.41 0-59 0-50 0-21 0.54 0-22 

1.56 0.60 0.43 0.17 0.52 0.20 

1.76 0-63 0-37 0.!3 0.49 0.18 

2.30 0.77 0.00 0.00 0.45 0-15 

2.45 0.77 0.00 0.00 0.50 0.16 

2.72 0.80 O.~J O.OD 0.55 U.17 

2.53 0.71 0.00 0.00 0.38 0.11 

2.57 0.68 0.00 0.~ 0.25 0.07 

2.48 0.62 0.00 O.OD 0.18 0.04. 

2.30 0.55 O.OD 0.(]0 0.12 0.03 

2.08 0.48 0.00 O.OO 0.0~ U-02 

~,. i  ° " 

: , ] i  ~-?- ~..~,-!i-"..~:" 
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RUt NO. 8523-1-4 

SAMPLE NO. 7 

Table 104 (CJn'c'd) 

HYDROCAR~UN PRODUCT.DISTR IBUTIOIJ 

........ : ~JT(.~'; 

P '~  " ' "  ", "~, F . . . . .  : 

CARBO~J NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 .. 

36 

37 

38 

39 

4O 

Nt.~-KANES 1TALKENE BRANCHED i SOI'IERS 

1.81 0.40 0.00 0.00 0.09 0.02 

1.56 0.33 0-00 0.00 0.06 0.01 

1.42 0.29 0.~ 0.00 0.U4 0.01 

1.30 0.25 0.00 0.00 O.PJ~ O.I)D 

1-11 0.21 0.00 0.00 0.09 O.O0 

0.67 0.12 0.00 0.00 0.08 0.02 

0.46 0.08 0.00 0.00 0.07 0.01 

0.45 0.08 0.00 0.00 0.13 0.02 

0.52 0.08 0.00 0.00 0.09 0.02 

0.29 0.05 0.00 0.00 0.11 0.02 

0.35 0.05 O.OD 0.00 0.09 0.01 

0.45 0.07 0.00 0.00 0.13 0.02 

0.49 0.07 0.00 0.00 0.00 0.00 

0.42 0.06 0.00 0.00 0.00 O.OO 

0.26 0.03 0.00 0.00 O.O0 0.00 

0.16 0.02 0.00 0.00 0.00 O.OU 

0.16 0.02 0.00 0.00 O.OO O.{.W] 

0.13 0.02 0-00 0.00 0.00 O.DO 
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TABLE !05 

~SS BALANCE 
PROCESS CONDITIONS A~D PROD=~C~ SU,~MARY 

i|~ttftitfit~tt~tt~t~ftf~f~ttfttttt~t~ft~ftttt~ft~t~tiif~t~t~f~Htfffiiiffit~ttF 

CATALYST : Co2(C~)~/ZR(0PR)4/AL203 
SAMPLE ~O= 8523~!t4'i0 

REACTOR LOADING, ~LB : 470.0 T, C = 239.9 FEED RATIO, 
CATALYST LOANING, WT%: 16-9 P, PSIG ~ 310 CO/H2: 1-43 
TIME ON STREA~, HRS B 120-0 SV, L/G/HR: 0-95 

fiH~t~t~t~tt~tt~t~ti~tttttttt~tttttt~t~tttttt~tttt~ttttt~ttfft~Hfttt~tt~tttttft. 

USAGE RATIO, C0/~.2 : (!.58 BULK ACTIVITY, 
XOVERALL CO~:V-, C9+H2: 43.14 MOL SY~JGAg/KG CAT/HR: 18-247 
~C(I C~NV. • 27.02 SPECIFIC ACT]VITY, 
~.tt2 CeNV. : 66.23 riOL C0/MC)L METAL/MIN: 0.130 

ffff tfttlt tff lftt÷fffffllff÷fffftttffftf÷i~tttffffitttttttttt÷tfftf~ttffftftffttfftttfttttt fttt. 

WEIGHT ~ PROIXICT DISTRIBLITION: 

HYDROCARBONS: 10-44 H20: 13-89 
OXYGENATES = 0-]8 C0 ~ 72.3q 
C02 : 1.48 H2 : 1-67 

t~ttftt~f~t~tt~)ttt~ttttft~ttt~tttt~ttttttt~tt~ttt~tt~tt~tHtttt~ttttttt~tt~ttttttttt. 

HYDROCARBON SELECTIVII~, ~%: 

C1 : 7.84 C~tENE = 4-06 
C2÷ANE : 1.52 C51C11 : 34.21 
C2tENE : 0-25 Cl~fClS: 22-22 
C3tANE = 1-06 C19tC23: 10-78 
C3~ENE : 4.85 C24t3q = 10.32 
C4 ISO+ANE: 1.49 C35+ = 1.38 

t~t~t~t~t~tttt~t~tt~tttttt~ttt~tt÷tttttttt~tt~ttttttett~ttf~tt~f~tfttffH~t~ttt~ttttt 

FUEL FRACTIm'S, WTZ' 

GASOLINE (CStCll): 34-21 
DIESEL (C9tC25) = 48-75 

ft~Htt~ttt~t~t~it~t~ttHttt~tt~t÷~ttt+~ttt~tttttt~t~tt~tt~ttttt~ttttttttttttttttttttt~t~ 

X ELEMENTAL RECOVERY: CARBON : 94-80 
HYDROGEN: 99-18 
0XY6EN : 96-78 

ttttttt~fttttttttttttttttttt÷tttttttttttt~tttttt~tttttttftttttttttttt÷ttttt~ttt~t|~Hf~÷fH~ 
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RUII NIL 8523-1:4 

SAMPLE NC,. i0 

CARB@J NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table IU6 

~YDROCARBOtl PRODUCT DISTRI~UTI@' 

C(~TAI~S P,qTE.~TIA'[%" 
P'] Z..';i'."..[:. ~:.A. 

g[,i .~i PI~L|:AIION 

r'ALKANES I'.ALKENE BRANCHED ISOMERS 
~,Li ~. MOLE % WT % MOLE % WT • [PIOLE % 

7.~R4 37.76 0.00 0.00 0.00 0.00 

1.52 3.90 0.?__5 0.68 0.00 0.00 

1.05 1-86 4.85 8.90 0.00 0.00 

I.'-'.4 1.91 4.05 5.59 0.05 0.07 

!..~3 1.96 4.12 4.53 0.18 0.19 

E.Oi 5.39 0.31 0.29 O.O0 O.(>O 

2.56 1.97 1.71 1-35 0.35 U.26 

2.10 1.42 1-50 1.03 0.83 0.56 

2.30 1.38 1.70 1.04 1.05 0.63 

2.17 1-18 1.48 0.82 0.79 0.~3 

1.69 0.83 0.91 0.45 0.64 0.32 

1.73 0.78 0.74 0.34 0.68 0.31 

1-80 0.75 0-59 0.25 0-69 0-29 

1-96 0-76 0.44 0-17 0.66 0.26 

2.54 0.92 O.DO 0.00 0.61 0.22 

2.57 0.88 O.@J 0.00 0.77 0-26 

2.80 0.90 O.DO 0-00 0-58 0.19 

2.58 0.78 0.110 0.00 0.48 0.15 

2-39 0.69 0.130 0.00 0-19 0.05 

2.22 O. 0.00 0.00 0.07 0.02 

2.06. 0.54 0.00 0.00 0-07 0-02 

1.90 0.47 0.00 0.00 0.07 0.02 
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S~'I~ NO. i0 

CARDD;~ NO. 

23 

24 

25 

2~ 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

3E 

37 

3R 

3. ~ 

40 

T~hl~'106 (Cont'a) 

i~YDROCARBU~ PRODUCT DISTRIBUTION 

N*ALKANES I~ALKENE BRANCHED ISOtIERS 
WT % FIOLE • WT X {dOLE % WT % ~iOLE 

1.72 0.41 0.00 0.00 0.08 0.02 

1.52 0.35 0.00 0.00 0.06 0.01 

1.40 D.31 0-00 0-00 0-05 0.01 

1-56 0-29 0.00 0.00 0.00 0-00 

i- 14 0- 23 0- 00 O- O0 O- O0 O- O0 

C. 78 0.15 0- 00 0- O0 0.07 0- 0i 

0 . 5 7  0-I i  0-00 0-00 0-07 0-01 

0.57 O. I0 0- 00 0 - O0 0.12 0- 02 

0-60 0 - i i  0-00 0-00 O-0g 0-02 

0-58 0-i0 0.00 0-00 0-09 " 0-01 

0-53 0-09 0-0D 0-00 0-10 0-02 

0-50 0-08 0-00 0-00 0-Ii 0-02 

0-51 0-08 0-00 0-00 0-00 0-00 

0-39 0-06 0.00 O.00 0.00 0-00 

0-23 0-03 0-00 0-00 0-00 0-00 

0-12 0-02 0-00 0.00 0-00 0-00 

0-09 0-01 0-00 0-00 0-00 U-00 

0-04 0-01 0-00 0-00 0-00 0 . 0 0  

Ub , ;  ~ _  i . : l l ~  I b L /  

• . * . .  i .** " 

. t '7 :"-7 . . . . . . .  "~'" 

1R7 



TABLE I0~ 

MASS B~J_ANCE 
PROCESS CO~IDITIONS A~D PRODUCT SUrtt~RY ~.~,AI-,.-~TE~I!..',~[Y 

~., IE~ P'~:LI;ATll)I~ 
t t t f t f t t f t t t f t t t  f t t t t  f f ~ t t f t H t f t t t t t H t  fttttttffffftfttttttftttttttttttftffttfftftfttftftttffft 

CATALYST : Co2(C0)~IZR(0PR)q!AL203 
SA~:PLE ~O: 852~fl÷~f~3 

REACTOR LOADING, t%S : 470.0 T, C : 242.5 FEED RATIO, 
CATALYST LOADING, WT%: ]~.~ P, PSIG : 31D C0/H2: I-8~ 
TI~ o~I STREA~I, HRS : 144.0 SV, LIGIHR: 0-~ 

÷t"f~"++t+~tt""tt~t~÷"ttf~tttt~tt~tttttttttttttttt~t~ttft~tttttt~t~tfet~ttttttt~tt~tt 

~SAGE RATIO, C01~2 I {)-62 BIILK ACTIVITY, 
~C~ERALL CONy-, CL'H2: 38.93 MOL SYNGASIKG CAT/HR: 1~.337 
%C0 Co~v. : 22.79 SREC~FIC ACTIVITY, 
~R2 Cnr:v. : 69.27 r~L COIrIOL ~TAL/MIN: 0-121 

~ttHH~t~te~t~HHf~ff~t~H~HHH~tt~t~fft*÷~t~t*~ft~tH~t~Ht~tt~tHt÷~t~tti 

WEIGHT ~ PROD~CT DISTRIBUTION: 

HYDROCARBONS: 7.00 H2D: i i-00 
UXYBENATES-: 0-14 CO : 79.19 
C02 : l.q8 H2 : 1.20 

f"t~t~*"f~tt~"~t"~t+~tttttt÷""~tHt~tttftt÷ttttttt~ttt~÷tttttt~+tttttt*tt~tt~t~1 

HYrW~OC~RI~N ~ELECTIvlTY, WT~: 

CI ; 8-~ C4tENE : 5.04 
C2tARE : 1.63 C5tCII ~ 36.59 
C2fENE : 0.3~ C12tC18~ 23.58 
C3IANE : 0-96 C19tC23: 7.79 
C3fENE : 5.85 C2Qt34 : 7.00 
Cq I$O+ANE: 1.33 C35+ • 1-34 

*~tttttttttt~tt~t~fttttttt~"ttttt~ttttt~tt~t"ttttttttt~tttttt~tttftt"ttt~tt~+tttttttttttr 

FUEL FRACTIONS, WT~: 

~SOL'~E (C5tCll): 36-59 
DIESEL (C9tC25) : 48.12 

~ff~fHf~÷f~f~f~f~fit~ff$~t~tt~f~ft~ft~t~tt~t~tt~t~~t~ft~ttt÷. 

% ELEMENTAL RECOVERY: CARBON ' 91-67 
HYDROGEN : 91-23 
OxYr~Er~ : 95-80 

'ftt fttftl+ft flirt+ ftt÷tttfffftffttftft ft tft ttttfttttfft,tttttttttttttttttt |tiff ttttttfftt|itltt 
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Table 108 

HYDROCARBON PRODUCT DISTRIBUTION 

RUt~ NU. 8523-IT4 

SAMPLE ,L~J. 13 

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

ig 

2O 

21 

22 

NTALKANES I"ALKENE 
WT ~ MOLE % WT ~ MOLE 

8.53 38.16 0.00 0.00 

1.63 3.89 0-38 0.97 

0.96 1.56 5.85 9.96 

1.33 1.64 5.04 6.44 

1.87 1.86 5.25 5.38 

5.39 4.48 0.35 0.30 

2.13 1.52 1.73 1.27 

2.11 1.32 1.70 1.09 

2.147 1.38 2.21 1.26 

2-08. 1-05 1.91 0.98 

1.91 0.88 1.32 0.61 

1.88 0.79 1-10 0.47 

1-89 0-73 0-90 0-35 

1.98 0.72 0.71 0.26 

2-16 0.73 0-50 0-17 

2-58 0.82 0.00 0.00 

2.55 0.76 0.00 0.00 

2-32 0-65 0.00 0.00 

1-81 0.48 0.00 0.00 

1-56 0.q0 0.00 0.00 

1-43 0.35 0.00 0.00 

1-32 0.31 0.00 0.00 

BRANCHED ISOF~ERS 
WT % ~bLE 

0.00 0.00 

0.00 0-00 

0.00 O.DO 

0.09 0.00 

0.19 0.19 

0.00 0.00 

0.43 0-31 

0.85 0.54 

i . I i  0.62 

0.70 0-35 

0.87 0.40 

0.71 0.30 

0.77 O.30 

0.78 0-2B 

0.76 0.26 

0.80 0.25 

0.65 0.19 

0.54 0.15 

0.22 0.06 

0.07 0.O2 

0.06 0.01 

0.06 0.01 

~; ;- ' ;; ":.'L ~ ~ATA- 
1~:7 i'F'R K;-:,[IC~,]~ 
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RUN NO. 8523ti.4 

SAMPLE NO. 13 

CARB0r! N0- 

23 

2~ 

25 

26 

27 

28 

2£ 

30 

31 

32 

33 

34 

35 

36 

37 

38 

40 

~a~}e i0~ ~Conz'dl; 

HYDRDCARBOI; PRODUCT DISTkIBbq'I~J 

N .'ALKANES 1TALKENE BRANr...H E3 ISO'ERS 
WT % |'~LE % W'T 7, MOLE % ICT % MOLE % 

1-20 0.27 0-00 0-00 0-06 0-01 

1.07 0.23 0.00 0.00 0.05 0.01 

0.99 0.20 0.00 0-00 0.04 0.01 

0.85 0.17 0.00 0.00 0-03 0.01 

0-83 0.16 0.00 0.00 0.00 0.00 

(D.57 0.10 0.00 O.C~O 0.06 0-01 

0.45 0-08 0.00 0.00 0.04 0.01 

0-43 0.07 0.00 0.00 0.07 0.0i 

0-42 0.07 0-00 0.00 0-05 0.01 

0.32 0.05 0.00 0.00 0-04 0.01 

0-31 0.05 0.00 0.00 0.04 0.01 

0.29 0.04 0.00 0.00 0.06 0.01 

0.34 0.05 0.00 0.00 0.00 0.00 

0.34 0.05 0.00 0.00 0.00 0.00 

0.23 0.03 0.00 0.00 0.00 O.[W] 

0.17 0.02 • 0.00 0.00 0.00 0.00 

0.15 0.02 0-00 0-00 0-00 0.00 

0.11 0.01 0.00 0.00 0.00 0.00 

t . .  I I ~L"Lr  
. ,  P~'-r?.'P,.,;:r ~, , .  

1Qr~ 



TABLE 109 

HASS BALAmCE 
PROCESS CONDITIDNS AND PRODUCT SUI~RY 

[.~';T U:;~ : .... ,: ..... 

F"." i~: ............ 

tt~i~ttfttt~ttt~it~ittttt~tti|ttftttttttttffft~tttt~ft~f~|tt~t~tfftt~tttt~tt~ttfttttt~ 

CATALYST ; Co2(CC)BIZR(0PR)4/AL203 
SR~PLE ~0:8523tit4t17 

REACTOR LOADIN~, ~tS : 470.0 T, C : 242.0 FEED P~TIO, 
~ATALYST LOADI~:G, ~%: 16-9 P, PSIG : 307 CU/H2: I-~9 
TIME ON STREAM., MRS : ~68.0 SV, L/G/~R: 1.87 

~~t÷~tt~tt~f~t~t~t~tt~tttt~tt~ttt~tt~ttttttftt~t~tttttt~ttt~t~tf~tt~ 

USAGE RATIO, C0/H2 : 0-5! ~ILK ACTIVITY, 
~DVERALL CoHv., CD+H2: 2B.2L! r~L SYNGAS/K~ CAT/HR: 21-910 
~C0 CONY- = 13-37 SPECIFIC ACTIVITY, 
%H2 Co~v. : 51.90 ~OL C0/MOL METAL/MIN: 0-144 

~t~t~t~ttt÷tt~ttt~t~ft~tt~tttttttttttttttt~tttttttt~tttttttttttt~tttttttttttttt~ttt~tt 4 

WEIGHT ~ PROI~UCT DISTR]BtrrION: 

HYDROCARBONS: 4-59 H20| 8.~I 
OXYGENATES : D.06 CO : ~.90 
C02 : D.56 H2 = 1.69 

f~t~÷~f~f~ff~f~f~1~t÷f÷÷ff~f÷ff~÷~t~÷~f~f~f~÷t~÷t~ff~f~f~ffttf~t. 

HYDROCARBOr: SELECTIVITY, WT~: 

C1 : 10-95 
C2+ANE : 2.05 
C2tENE : 0-57 

C3+ANE : 1-15 
C3tEN~ : 6-91 
C4 ISO+ANE: I .~4 

l 

C4tENE : 5-76 
C5*CII : 36.65 
C12tC18= 22.19 
C19tC23: 6.73 
C24t34 : 4.63 
C35+ = 0-88 

tf1~t~t~f~t~i~t~tt~tttt~f~tfttt~t~tt~ftt|t~t~tt~t~t~tt~tfttfttttfff~ 

F|IEL FRACTION$~ WTX: 

GASOLINE (C5~Cll): 36-65 
DIESB_ (C9tC25) : 43-32 

t÷•tftf•ftff•tt•••••t•••tf•••1f÷tt+•ttttttttf•t••tt•tttt•tt•tt•f••f•ttf••itt••••••tf•÷t÷•••+. 

ELE~tlTAL ~ECOVERY: CARBO~I : 96.22 
HYDROGEN: 95-52 
0XYGE~X : 100.42 

t|ttt÷ttttt~÷ttttt~tttt~ttttt~tttttt~tt~tt~ttt÷ttttfttt~ttttttfttfttt~tt~ffT÷tt~t~fft~tt. 
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RUN NO. 8523~IT4 

SAMPLE NO. 17 

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

I0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 11C 

HYDROCARB0~' PRODUCT DISTRIBUTION 

NVALKANES ].'ALKENE BRANCHED ISOMERS 
W'T Z MOLE Z WT Z MOLE ~ ~1 ~ ~i.E 

10.95 42.59 0.00 0.00 0.00 0.00 

2.05 4.25 0.57 1.26 0.00 0.00 

1.15 1.63 6.91 10.24 0.00 0.00 

1.54 1.66 5.75 6.40 0.00 O.~J 

1-99 1.72 5.65 5-03 0.23 0.19 

6.35 4.60 0.34 0-25 £}.03 O.OO 

2-30 1.43 1.97 1.25 0.38 0.24 

2.04 1-11 1.69 0.94 0.73 0.40 

2.19 1.07 2.10 1.04 0.84 0.41 

2.08 0.91 1.84 0.82 0.53 0.23 

1.68 0.67 1-27 0-51 0.43 0.17 

1.67 0.61 1.07 0.39 0.51 0.19 

1.70 0-58: 0.89 0.31 0.62 0.21 

1.76 0.55 0.73 0.23 0.68 0-21 

1.87 0.55 0.55 0.16 0.72 0.21 

2.40 0.66 0.00 0.00 0.74 0.20 

2.39 0.62 0.09 0.00 0.78 0.20 

2.31 0.57 0.00 0.00 0.79 0.19 

1.84 0.43 O.Og 0.00 0.60 0.14 

1.27 0.28 0.00 0.00 0.20 0.04 

1.01 0.21 O.OO 0.00 0.06 0-01 

0.87 0.17 0.C<I 0.00 0.05 0.01 

F;.i[:; I'I,E'E B,~/4- 
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RUN NO- 8523~It4 

S#,~:PLE NO. 17 

CARBO~! NO. 

23 

24 

25 

25 

27 

28 

2q 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

-- - .p.~ ~. z ''L • a:.*,f. ~I.C, :,~,~n~ O: 

HYDROCARBON PRODUCT DISTRIBUTION 

N~'ALKANES 1TALKENE ~RANCHED ISO~IERS 
WT ~ MOLE ~ WT 7= ~OLE ~ WT E ~0LE 

0.79 0,15 0.00 0.00 0.05 0.01 

0.71 0.13 0.00 0.00 0.04 0-01 

0,65 0.11 0,00 0.00 0.03 0.01 

0.56 0.10 0.00 O.O0 0.03 0.00 

0.54 0-09 O,OO 0-00 0,00 0-00 

0.39 0.06 0.00 0.00 0.03 0.01 

0.31 0-05 O.OO 0.00 0,03 0.00 

0.29 0.04 O, DO 0.00 0,03 0.00 

0.29 0-04 O.DO 0-00 0-03 0-00 

0.21 0.03 0.00 0.00 0.02 0.00 

0.21 0-03 0.00 0.00 0.02 0.00 

0-19 " 0.03 O.OD '0.00 0.03 0.00 

0.22 0.03 0.00 0.00 O.DO 0.00 

0.22 0.03 0.00 0.00 0.00 0.00 
t 

0.15 0-02 O.OO 0.00 0.00 0.00 

0.11 0.01 0.00 0.00 0.00 0.00 

0.I0 0.01 0.00 0.~ O.OD 0.00 

0:07 0.01 0.00 0.00 0.00 0.00 

e ,, I L | !  I | n ~ L /  

F~TEi;T3:-.: - ~J T,'.. - 
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TABLE 111 

F'IASS P~ALANCE 
PROCESS CONDITIONS AND PRODUCT SU~ARY 

~ l . , s - T ;  ! ~,e ,~,~I T -  . -T  I i S I W 

i f ' r  " " 

'tttf~t~tttt~ttttttttftttttttt~tttttt~tttttfttftttt~t~tt~tttttt~fttttitff~tttt~ftttttt~ttfTt 

C~T,',LYST : CG2CCD)~/ZR(0PR)q/AL203 
SAt:PLE [iO: RS2_3*1÷4t20 

REACTOR LOADING, KLS : ~70.0 T, C : 2~0.6 FEED P~TiO, 
C~TALYST LOADING, ~X: 16-9 P, PSI6 : ~2 C0/H2: 0.~ 
Ti~:E ON STREAI~,, HRS : 192-0 SV, L/G/HR: 1-8~ 

~tttttt÷÷t~tttt~tttt÷tttttttttttt~tt÷~t*~t+~tttttt~ttttt~t*tttttt~tttttttttt~tttt~t~ttt~*~tt 

USAGE RATIO, CO/H2 : 0-51 BULK ACTIV~.-Y, 
=,r~P~,LL Co~;v., C0÷H2: 42-5~ r~L SYI:GAS/KG CAT/HR: 35.321 
=Z0 CnNv. : 2~-02 S~EClr~C ACTIVITY, 

ttt~tttttttttttt~ttt~tttttt~tttttttttttttt~ttttttttttttttttttttttt~ttttt~ttttttttttttttttttttt 

WEIGHT ~ PRODUCT DISTRIBUTIOR: 

HYnROCARI3ON~: ]_1-35 f120: 16-28 
OXYGENATES : 0.71 CO : ~-3"~ 
C02 : 0.78 H2 : 3-05 

tttt~ttt~tttt~tt~ttf~ttttttttttttttttttttHtt~t~tt~÷ft~tttttt÷tttt~ttfttttH÷t÷tttttttttt 

HYDRO~J~RBON SELECTIVITY, W'T~ 

C1 : 7-B7 C4tENE : 3-75 
C2tANE : 1-63 C5tCII : 37-03 
C2tENE : 0-17 CI?tCIR: 23-39 
C3fANE : 1.55 C19tC23: 8.98 
C3tENE : 4-31 C24t~ : 7-82 
C4 ISO+ANE: 2.13 C35+ : 1.37 

tt~t~t~÷~÷÷÷~ftf~t~ttt~t~ttt~t~ttttt+ttttttt÷t~t~t~tt~ttttt~tt~tttttttttttttt~tttttttttttt 

FUEL FRACTIONS, w-r[: 

GASOLINE (C5tCll): 37-03 
DIESEL (CDtC?,_5) : 49.80 

tttttttt~tttt~t~tttt~t~*~tt~ttt~ttttttt~tt~tttt++ttt~tttttttt~ttttt~tttttttttt~tttttttt~t~ 

=- ELB~Er.~AL RECOVERY: CARBON : ,C~..R5 
HYDROGEN : ~s6- 85 
0XYGE, • 98-46 

• f t t t t f t t t  t f t H t ~ t t  t ~ttt~+,tt~ttSt~,ttt~tttttttttttttttttttttttttft~t+ttttttttttttttttttttttt,: 

q A D 



RUPI ~O. R523tl,4 

S~;~LE KO. 20 

CARBON NO. 

I 

2 

3 

q 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 112 

HYDROCARBC4~ PRODUCT DISTRIBUTION 

NvALKANES lVALKENE 
WT ~ MOLE I WT ~ MOLE 

7.87 37.J.8 0.00 0.00 

1.63 4.11 0.17 0.45 

155 2.66 4.31 7.7s 

2.13 2.78 3-75 5.07 

2.56 2.79 3.82 4.12 

5-95 5.22 0-31 0-28 

2:74 2.07 1.45 1.12 

2-45 1-62 1.42 0.96 

2.94 1.74 1.63 0.98 

3.06 1.63 1.44 0.78 

2.61 1-26 1.13 0-55 

2.52 1.12. 0.86 0.39 

2-45 1-01 0-63 0.2.6 

2.40 0.92 0.40 0.15 

2-58 0-92 0.00 0.00 

2.37 0.79 0.00 0.00 

2-20 0-69 0-00 0.00 

1.99 0.59 0.00 0.80 

1-94 0-55 0.00 0-00 

1.82 0.49 0.00 0.00 

1-69 0-43 0.00 0-00 

1.57 0-38 O.DO 0-00 

BP~NCHED ISOMERS 
% MOLE 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0.25 0.2,3 

0.00 0.00 

0.39 0.29 

0.67 O.44 

0.82 0.48 

0.64 0.34 

0-66 0-32 

0.79 0.35 

0.83 0.34 

0.80 0.31 

0.75 0.27 

0.67 0.22 

0.61 0.19 

0.52 0.16 

0.22 0.06 

0.09 0.02 

0.08 0.02 

0-08 0-02 



Table IIZ (Cont'd) 

HYDROCARBON PR01}UCT D I STR [ BUT 101: 

RUI: tJO. 852_3tI-4 

S;~PL£ NO. 20 

F,'tALKANES I*ALKENE 
CARB0~J NO. WT % YlOLE • WT % ~'IOLE % WT % MOLE % 

23 1.42 0.33 0-00 0.0U 0.08 0.02 

2~ 1.25 0.28 0.00 0.00 0.07 0.02 

25 1.12 0.24 0.~ 0.00 0.05 0.01 

26 0.% 0.20 (].~j 0.00 0.04 0.01 

27 0 .~  0.16 O.C~] 0.00 0.03 0.01 

28 0.56 0.13 0.00 C.00 0.04 0.01 

29 0.53 0.10 0.00 C.00 0.03 0.01 

30 0.48 0.09 0.00 0-0~ 0.03 O.01 

31 0.46 0.OB 0.00 0.00 0.03 0.00 

32 0.43 0.07 0.00 0.00 0.01 0.00 

33 0.41 0.07 0.00 0.00 0.00 0.00 

34 0.40 0.06 0.00 0.00 0.00 O.D0 

35 0.38 0.06 0.00 0.00 0.00 O.DO 
J 

36 0-33 0.05 0.00 0.00 0.00 O.DO 

37 0.24 0.03 O.D0 0-~ 0.00 I).11) 

33 0.18 0.03 0.OD 0.0(3 0.00 0.00 

39 0.14 0.02 0.00 0-00 0-00 0-00 

40 0.09 0.01 0.00 0-00 0.00 0.00 

- .  F'.,.-, .-! ..{ 1. 
. . ; .  o |  o 

BRANCHED ISOMERS 

1 %  



TABLE 113 

F1ASS BALANCE ;:., . . . .  ,,.- . . . . . . . . .  , . ;  
PROCESS CONDITIONS A,D PRODUCT SUR~RY ; ;T; ; . : .  :.:. ~..;.;. 

1.;.." E.~? PL.:'Ij:: ,::.. 
t t t f f  ~t t t t t t t f t f f  tfttttttttttfttttftttttftfftttttfttttttfttttttttttf÷ttttt i I t f t t t t t  t f f t t t t t t f f ~  

CATALYST : Co2(Cg)8/ZR(DPR)4/AL203 
SAr~PLB HO:8523tlt4t25 

REACTOR LOADING, ~LS : 470-0 T, C : 259-0 FEED P~T]O, 
CATALYST LOADING, HT%: 16-9 P, PSIG ! 310 CU/H2: 0.9~ 
TIME aN STREA~, HRS ¢ 287-1 SV, L/G/HR: 1-86 

t~tt~tt~tt~tfttt~t~ttttttttttt~tt~tttt~ttttttttttttttttttt~tttfttftt~t~tttttt~ttttt~ttttttt. 

USAGE P~TIO, C01H2 : 0-52 BULK ACTIVITY, 
~0X~RALL Co~., C0÷H2:45-37 MOL SYNGAS/KG CAT/HR: 3&-51(S 
~CC Colzv- : 32.01 SPECIFIC ACTIVITY, 
~2  CoNe. : 60.64 MOL C0/MOL ~EI'ALhII~: 0-257 

~H~H~÷~t~ttt~t~ttt~tt~tttttttttt~tt~ttt~tt~t~t~ttt~Htt~ttttttt~H~t~tf~t~ 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 11-11 H20: 17-60 
OXYGENATES : 0-27 C0 z 66.79 
C02 ~ 1-45 H2 : 2-78 

t÷~fft~÷~÷~ff~fttf~f~f~f~÷f~t~tff~÷~ff~f~f~~f÷÷f~tf~f~fft~t~ 

HYDROCARBON SELECTIVI'i~'j WT~: 

Cl : 10.38 C4~ENE : 4-26 
C2tANE : 2.09 CStCI1 : 44.48 
C2tENE : 0-22 CIPtC18= 2_5.81 
C3tANE : 1-64 C19tC23: 1-97 
C3fENE : 4.64 C24e34 : 2-01 
C4 ISO+ANE: 2-26 C35 + : 0-26 

~t~H~tH~t~t~t~t~t~t~tt~tttt~~tt~t~ttff~t~tt~t~t~t~t~t~t~tt~ttt~t. 

FUEL FRACTIONS, WT%: 

GASOLINE (C5+Cli): 44.48 
DIESEL (cgtc~) : 48-29 

t i t  i t  l i t  t t t t  ttFf fttftftttfttttttttfftttttttfttftfftffttt f t f t t t f t t + t f f t l t t t t l t t t t t t t t t t  t t t t t t f f .  

ELEME~TAL RECOVERY" CARBON : 91.33 
HYDROGEN: 93-32 
OXYGEN ' 97-91 

t f t  I f  f l i t ÷ f i r s t  t÷tfttttff÷tftttttftt÷t÷÷t÷÷÷ttttfftfttffftftffttft÷+ttt+tt÷÷ftttt÷+tttft÷~ttt 
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Table 114 

HYDRUCARBON PRODUCT DISTRIBUTION 

RUt~ t,'9. 8523,1,4 

SAf'IPLE '~ r_. 25 

CAP~BOrl NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NTALKANES I"ALKENE BRANCHED ISO.ERS 
WT ~ ~lOLE ~ WT ~ ~lOLE ~ WT ~ .WDLE 

I0.38 41.77 0.00 0.00 0.00 0-C~J 

2.09 4.q8 0.22 0.51 0.00 0.00 

1.64 2.40 4.64 7.10 0.00 0.00 

2.19 2.43 4.26 4.90 0.07 0.0.~ 

2.91 2.60 4.38 4.03 0.30 0.27 

5.59 4.03 0.52 0.40 0.00 0.03 

2.65 1.71 1-63 1.07 0.82 0.52 

2.91 1.64 1.84 1.06 1.20 0.68 

3.73 1.87 2.29 1.17 1.57 0.79 

3.67 1.56 1.88 0.86 1.21 0.55 

3.15 1-30 1-30 0-54 1-14 0.47 

2-98 1.15 1.06 0.41 1.08 0.41 

2.RA 0.99 0-85 0-30 1.05 0-37 

2.74 0.89 0.64 0-21 1.00 0.33 

2.98 0.91 0.00 0-00 1-01 0-31 

2.56 0-73 0.00 0.00 0.93 0.26 

1.93 0.52 0.00 0.00 0.72 0-19 

I . i0  0-2B 0-00 " O.OO 0.34 0.09 

0.53 0.13 0.00 0.00 0.10 0.02 

0.35 0.08 0.00 0.00 0-03 0.01 

0-31 0.07 0.00 0.00 0.03 0.01 

0.29 0.06 0.00 0.00 0.03 O-Ol 

• -'- ' °b. 

K~"~'.:LL" [..L- 

' --.;b • -*-:,L 
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~UI: NO. 8523Tlt4 

S~PLE NG. 25 

CARBON ~O. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

52 

33 

34 

35 

36 

37 

38 

39 

40 

Table 114 (Cont'd) 

"Y~RO~ARBON PRODUCT DISTRIBUTION 

N~ALKANES Z"ALKENE BRANCHED IS0:~=RS 
Iw~ • MOLE ~ WT % ~OLE % WT % MOLE 

0.28 0,06 0.00 0.00 0.03 0.01 

0.26 0.05 0.00 0.00 0.03 0.00 

0.27 0.05 0.00 0.00 0.02 0.00 

0.23 0.04 0.00 0.00 0.02 0,00 

0.21 0.03 0-00 0-00 0.02 0.00 

0.18 0.03 0.00 0.00 0.02 0.00 

0.15 0.02 0.00 0-00 0.01 O.(~D 

0.14 0.02 0.00 0-00 0-01 0.00 

0.12 0.02 0.00 0.00 0.01 0.00 

0 - i i  0.02 0-00 0-00 0-01 0.00 

0.09 0.01 O.DO 0.00 0.01 0.00 

0.09 0.01 0-00 0-00 0-01 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 
l 

0.07 0.01 0.00 0.00 0.00 0.00 

0.05 0.01 0.00 0.00 0.00 (].DO 

0.03 0.00 0.00 0.00 0.00 O.DO 

0.02 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 O.OD 0.00 0.00 0.00 

• : . :  ; . - , . e .  
| ° :  . . . .  - ,  • 
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TABLE 11~ 

t/ASS BALANCE [:: .....:~ .o:T..;TIA,[. 
PROCESS COND]T]DNS AND PROnUCT SUPI"IARY 

t t t t t t t t t t t t t t t t t t t t t  t t t t t t t t t l t t t t  ttttttttttttttttt,tttttttt÷t÷ttttttttttttttttlf÷tt÷ttttttt÷tt 

~ATALYST : Co2(CG)~/ZR(OPR)4/AL2O3 

REACTOR LOADING, HLS : ~70-0 T, C : 257.~ FEE~ P~T~O, 
CATALYST LOAbING, ~%: 16-~ P, PSIG : 307 CC/H2: i - ~  
T]HE ON STREAM, HR$ : 310.~ SV, L/G/HR: I-~7 

~t~tt~÷tttt~ttttt+t~ttttttttt+~tt~tt~+~t~t~t~t~t~t~f~t~t+~tt~tttt÷t~t~ttttttt~ 

USASE RATIO, CC/~Z : D-53 ~,LK ACTIVITY, 
~VERALL CONV-, C~-!12: 3q.q~ r~L SY~GAS/KG CAT/MR: 28.7{~ 
~CO CaRv. : 19-~2 SPECIFIC ACTIVITY, 
~2 C~.v. : 55.9q ~L CUh~L nETAL/~: 0-192 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBOt~: 7-63 H20~ 10-83 
DXYGE~IATES : 0.10 CO : 7B.45 
C02 : 0.92 H2 : 2.0~ 

HYDROCARBON SELECTIVITY, WT~: 

El : 7.24 C4~ENE : 3.F)0, 
~2tANE : l-2& C5t£ii : 3~.07 
C2tENE : 0-33 C12tC18: 27.85 
C3tANE : 0-71 C19tC2~: 8.64 
C3tENE : 3-88 C24t~ : 9-7B 
Cq ISO+ANE: i -{~ C~q:~ + = I . ~  

.~t+~ttttt~t~t~t~t~tttt~tttttt~t~tfi~tt~÷~t÷t~tt+~tt~t~ttttt~ttt~t~ttftt~t~` 

FUEL FRACTIONS, WT~: 

GASOLINE (C5~ClI) : ~ -07 
DIESEL (C9tC25) ' 54-70 

ELEMErfTAL RECOVERY: CARBON • 96-0~ 
HYDROG~J" 95- 
Ok~, GE~; : 98-53 

: t t t t t + t  t t t t  tttt÷ttttttttttft~ttttt~tt~tt+tt~t~tt~tttttttt t t t t t t t t t ~ + + ÷ , t + ÷ t t t t  t t t t t ~ t t t t + t t t t ,  
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RUI: r:O- 852_3"i,4 

SA~}PLE NO. 29 

CARBON N0. 

i 

2 

3 

4 

5 

5 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

1R 

19 

20 

21 

22 

Table 115 

HYDROCARBON PRODUCT DISTRIBUTION 

NTALKANES 1TALKENE 
WT ~ ~]OLE ~ WT ~ ~LE 7= 

7.24 37.29 0-00 0-00 

1-26 3-47 0-33 0.96 

0-71 1-33 3.88 7-62 

1-06 1-50 3-60 5.30 

1.50 1.72 3.91 4.61 

4.60 4.40 0.34 0.33 

1.86 1.53 1-52 1.27 

1.88 1-36 1.61 1-18 

2-39 1-54 2-17 1-42 

2.11 1.22 1.99 1.17 

2.12 1-12 1.44 0.77 

2.10 1-02 1-24 0.61 

2.1.3 0.95 1.09 0.49 

2-i9 0.91 0-93 0-39 

2.95 1.14 0.00 0.00 

2.95 1.08 0.00 0.00 

2.96 1.02 0.00 0.00 

2.48 0.81 0.00 0.00 

1.92 0.59 0.00 0.00 

1.62 0.47 0.00 0.00 

1-50 0-42 0-00 0.00 

1.42 0.38 0.00 0.00 

(:-nIVi~.IT~S I~TEt~TP.lL¥ 

hrT FB~ O[;;::~l.. :; 

BRANCHED ISO,'~ERS 
WT % ~IOLE Z 

0.00 O.O0 

0.00 0.00 

0.00 O.O0 

0.00 0.00 

0.18 0.20 

0.00 0.00 

0.48 0.39 

0.72 0.52 

i.ii 0-71 

0.95 0.55 

1.20 0.63 

0.87 0.42 

0.89 0.4O 

0.90 0.38 

1.04 0.40 

1.10 O.4O 

1.19 0.41 

0.84 O-27 

0.32 0.10 

0.16 {)-05 

0.12 O.O3 

0.12 0.03 

onl 



• RU~ NO. 8523TI,'4 

S~:PLE NO. 29 

CARBON U0. 

23 

24 

25 

26 

27 

2B 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

4O 

Table 116 (toni'C) 

HYpROCARBQN PRODUCT DiSTRIBUTIO~ 

NTAI.KANE$ I'ALKENE BRANCHED I SO,~,ERS 
WT • MOLE % ~ % MOLE % WT % MOLE % 

1.34 0.34 0.00 0.00 0.12 0.03 

1.31 0.32 0.00 0.00 0.10 0.02 

1.22 0.28 0.00 0.00 0.1U 0.02 

1.12 0.25 0.00 0.0O 0.09 0.02 

1.01 0.22 0.00 0.00 0.D8 0.02 

0- 8g 0-19 0.0O 0.00 0.08 0.02 

0.78 0-16 0-00 0.0O 0.07 0-01 

0.68 0-13 0.00 0.00 0.07 0.01 

0-62 0.12 0.00 0.00 0.05 O.Ol 

0.52 0-10 0.00 0.00 0.03 0-01 

0.46 0-08 O.C~ 0.00 0.03 0.00 

0.45 0-08 0.00 O.00 0.03 0.00 

0.41 0.07 0.00 0.00 0.00 0.00 

0-35 0-06 0.00 U.00 0.00 0-00 

0-28 0.04 0.00 0.00 0.0(3 0.00 

0.22 0.03 0.00 0.00 0.00 0.00 

0.19 0-03 0.00 0.00 O.0U O.OO 

0.13 0.02 0.00 0.00 0.00 0.00 

; "  * ~ a l ~ n L L r  
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TABLE 117 

[']ASS BALAt~CE {'::-.'.'-::'L~ F~TDiTI'LLY 
PROCESS CONDITIONS AND PRODUCT SIIFWARY [;~"~.'-':;~.,Z ;]'.':. 

,,- ~ ; - :  .~-'.;.'." .i~:~ 
tttt÷lttttftfttttftfff÷ttlttttftiftftttifttttttttt t t t t t f t f t t t t t t t t f t t t t t i t f t t f t  t t t t f t  t t t t t f t l t  

CATALYST : Co2(C0)8/ZR(0PR)4/AL203 
SAI:~LE NO: 8523~it4*32 

REACTOR LOADING, ~LS : 470.0 T, C : 258.2 FEED P~TIO, 
CATALYST LOADINB, WT~: 16-9 P, PSIG : 31D CO/h2: 1-44 
TIr:E ON STREA[I, HRS : 359-i SV, L/G/HR: 0-95 

~tt~ttfttittttittt~t÷÷t÷~ttft~tft~iff~t~fftffftttff~f~[tffttftf÷ff÷t~tfttft~÷÷f~f[f1f 

USAGE RATIO, C01H2 : 0.55 BULK ACTIVITY, 
~,Civ~RALL COt'V-, C[)+H2. 43-87 nOL SYNGAS/KG CAT/r.'.=.: 18.52~ 
~C~ Cot.';- : 26-51 SPECIFIC ACTIVITY, 
%H2 Co~v. : 68.83 MOL CO/IIOL METAL/~'iI:: [1.I~: 

f f t  f f f t f f f t  ftftttfftt~rtttttttfttttftttl÷f f t  fttttftttfttttttttfftftftfttfttft f f  t ÷ f t f  f f f f f t t / t t  • 

NEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 10-19 H20:13-60 
OXYGENATES : 0.18 CO : 72.03 
C02 : 2.48 H2 : 1.52 

t••tt•••tt•ttt••ttttttttt•••t÷tt•tt•t••t•tt•ttt•••t••÷••tt••ttt•tt••tt•ttt••t•••tttttttttt•tt• 

HYDROCARBON SELECTIVITY~ WT%: 

C1 : 6.33 C4tENE : 3.D1 
C2tANE : 1-22 CStCI1 : 30-52 
C2tENE : 0.25 C12tC18: 27.66 
C3tANE : 0-67 C19tCZ3: 12-62 
C3~ERE : 3-28 C24÷34 ; 11-72 
C4 ISO+ANE: 0-97 C35+ : 1-64 

tttttttt~fttt~ttttt~ttttttt~tttt~t~ttttttttttfttt~tttttftftttttt~fttt~tttf~t~tttt~tttttttC 

FUEL FRACTIONS, W'T~: 

GASOLINE (C5tC l1 ) :  30 .62 
DIESEL (C9tC25) : 58-15 

tt~ttttttttt~t~tttttttttttttttttttttttt~t~ttttt~t~t|tttttttttttttttttt~ttt~tt~tttt~tttt~t. 

ELE~FFAL RECOVERY: CARBON : 95.75 
HYDROGEN: 95-62 
OXYGEN : 98-41 

÷~tt~t~t~tttttt~tt~t~ttt~ttt~÷t~t~tttttt~tt~f~t~t~t~÷t~t~ttt÷~t~t~1 
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RUI! NO. 8523-i~4 

SAMPLE N~. 32 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

ii 

12 

. 13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Table ~ 

HYDROCARB~J PRODUCT DISTRI~UTI~J 

~GNTAI~ P~TE~TI~LLY 

N -"ALKANES I'rALKEt;E ~RANCHE]~ ISO,~RS 
WT % MOLE • WT • FiOLE % WT ~, ~'IOLE 

6.33 35.67 0.00 0.00 0.00 0.00 

1.22 3.68 0.25 0.81 C).O0 0.00 

0.57 1.37 3.28 7.04 0.00 0.00 

0.94 1.46 3.01 4.85 0.04 LI.~ 

1.37 1.72 3.36 4.33 0.14 0.1~ 

4.27 4.48 0.28 0.30 0.00 0.(~.~ 

1.73 1.56 -1.26 1.16 D.39 D.35 

1.71 1.35 1.32 1.06 0.64 0-51 

2-16 1.52 1-80 1.29 1.D8 0.76 

1-91 1-22 1.70 1.09 0.96 0.61 

2-00 1-16 1-30 0.76 1.25 0.72 

1.97 1.05 1-16 0.53 0.94 D.50 

1-99 0.98 1-03 0.51 0.92 D.45 

2.15 0.98 0.72 0.33 1.01 0.45 

2-83 1-21 0.00 0.00 1.02 0.43 

2.90 1.16 0.00 0.00 1.03 0.41 

3-22 1-21 0.00 0.DO 1.04 0.3~ 

2.89 1.03 0.08 0.00 0.83 0.29 

2.62 0.88 0.00 •.00 0-31 0.i0 

2.45 0.7~I O.D0 0.00 0.31 0-i0 

2.25 0.69 O.O0 0.00 0-30 0-09 

2.04 0.59 0.00 0.00 0.27 O.0B 
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RIll; NO. 85~-1.4 

S~C~PLE NO. 32 

CARBO~ NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

3~ 

39 

40 

HYDROCARBOH PRODUCT D]STRIBUTIOH 

. , ,  . . . w e _  ! 

F~I TE.'~E.,E,.. ~, E'T,~. 

N~'ALKANES I÷ALKENE BRANCHED ISO~RS 
WT • MOLE % WT • MOLE • WT % MOLE 

1.83 0.51 0.00 0.0D 0.24 0.07 

1.76 0.47 0.00 0.00 0.20 0.05 

1.58 0.41 0.00 0.00 0.17 0.04 

1.35 0.33 0.00 0.0D 0.14 0.04 

1.17 0.28 0.00 0.00 0.12 0.03 

0.99 0.23 0.00 0.00 0.11 O.U2 

0.83 0.18 0.00 0.00 0.09 0.02 

0.74 0.16 0-0D 0.00 0.08 0.02 

0.65 0.14 0.00 0.00 0.06 0.01 

0.56 0.!1 0.00 0.00 0.04 0.01 

O. 53 0.10 0.00 0.00 O. 03 0.01 

0.50 0.09 . 0.00 O.oo 0.02 0.00 

0-47 0.09 0.00 0.00 0.00 0.00 

0.40 0-07 0.00 0.00 0.00 0-00 

0-30 0-05 0.00 0.00 0.00 0.00 

0.22 0.04 0-00 0.00 O.OD 0.00 

0-16 0-03 0.00 0.00 0.00 0.00 

0-i0 0.02 0.0O 0.00 0.00 0-00- 

m w v  



TABLE 1!9 

~SS BALANCE 
PROCESS CONDITIONS AND PROtraCT SUI~ARY ~'-: ~Z." . . . . . .  

~t~ttt~tTf~t~f~t~fft÷¢~tt~ttt~÷~t~f~f+*÷f~tf~+~i~tftt~f~ttt~÷~ttttttf~tttttt~t~ 

CATALYST : Co2(C0)~/ZR(OPR)4/AL~J3 
SAMPLE ~O: R523*it4t34 

REACTOR LOADING, M~S : 470-0 T, C : 259-9 FEED RATIO, 
CATALYST LOADING, w~X: 16-9 P, PSIG : 302  CU/H2: I-B7 
T~t~ ON STREA~b MRS : 3~/4-i SV, L/G/HR: 0-DQ 

ttt*t*ttttt**tt~tf~ttHt~t+t~ttttttt*tt*ttH*t**tt~tt~*t+ttttttttt~tttttt~tt~tt~tttttttttttttt 

U.e~GE ~ATIO, [C;/H2 : 0-58 BULK ACTIVITY, 
~OVERALL CO~?;., 2U~{2: 37-61 r~OL SYr:GAS/KG CAT/HE: !5-7~ 
XC0 Ce~v. : 21.23 SRECIPIC ACTIVITY, 
~H2 C~Nv. : 68-30 ~OL C[~iOL rIETAL/~:]!:: C-113 

ttt*t**t"t~t~t*tt*~tttt"~ttt*ttt~t~*tt~*ttttt~*tttttttttttttttttttttttttttttttttt~tt~tt~ttttt 

WEIGHT ~ PRO~CT DISTRIBbrrION: 

HYI)ROCARBO~: 8-12 H20: 10-53 
OXYGENATES : 0.12 CO : 78.02 
C02 : 2.01 H2 : 1.20 

I~YDROCARBOt~ SELECTIVITY, W'TZ: 

C1 : 4.90 CqtENE : 2-56 
C2tANE " 0.68 C5tCll : 26.15 
C2tENE : 0.36 C12,C18: 26.21 
C3tANE : 0.33 C19.C25: 17.17 
C3t£NE : 2.74 C24,34 : 16.23 
C4 ISO÷At:E: 0.50 C35÷ : 2.18 

~t*tttt~ttt~*ttt*"t~ttt÷ttt**t"~*ttttttt~tttttttttttttttttttttttt~ttt~ttttt~t~t"tttttttt. 

F u B .  FRACTIONS, w'l'I: 

GASOLINE (C5tCl l) ' .  26.15 
D~ESEL (Cg~C25) 60.49 

f t f t t t t t ÷ t t t t f t t t t t  f t t t f t t f t  ttttttttttttttttttftttttttttttttttt~tttttttt t f t t  t t t t t t t t t t t t t t t t  f t t .  

~. ELEMErCTAL F, ECOVERY : CARBO~'! : %.37 
HYD~OGEt; : 96.38 
CDCYGEN : 97-97 

t ~ t t t t t * * t t t t t * + t t  t*tttttttttttttttttttttt+ttttttttt,tttttttttttt,ttt,.ttttttt,tt.t,ttttt t i t  
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RU!~ K~. 852.3d,4 

~PLE NU. 34 

CARBDK NO. 

I 

2 

3 

5 

7 

8 

9 

10 

11 

!2 

13 

!4 

15 

16 

17 

18 

19 

20 

21 

o? 

,o~,: 120 

HYDR[)CARBDN PRODUCT DISIRIBUTIO~I 

CONTAINS POTEHTI~LLY 
PAIE~T~BtI D&T~. 

N'~ALKANES I*ALKENE BRANCHED i SO."E RS 
WT • MOLE % WT ~ MOLE % WT • I']OLE 

4.90 32.47 0.00 0,00 0.00 0.00 

0.68 2.41 0.36 1.36 0.00 0.00 

0.33 0.80 2.74 6.90 O,OO 0.00 

0.50 0.92 2.56 4,84 0.00 0.00 

O.,RO 1.18 2,93 4.44 0.09 0.13 

3.40 4-19 0.24 0.30 0.00 O.[FJ 

1.27 1.34 1,46 1.58 0.39 0.41 

1.40 1,30 1.46 i -38 0-64 0-60 

1.38 1.14 1.98 1.66 1.06 0.88 

1.29 0.96 1.79 1.35 1.1~ 0.85 

1.27 0.87 1.23 0.85 0.93 0.63 

1-31 0-82. i-ii 0.70 0.69 0.43 

1.38 Q.80 1.05 0.61 0.71 0.41 

1.55 0-83 0,97 0-53 0.75 0.40 

1.97 0-99 0.63 0-32 0.87 0.44 

2.93 1.37 0.00 0-00 0.95 0.45 

3.61 1.59 0,00 0,00 l.OB 0.48 

3.61 1,51 0-00 0-00 1-02 0.43 

3.5U 1.38 0-00 0-00 0.38 0.15 

3.31 1.25 0.00 0.00 0-40 0.15 

3.08 1,10 0,00 0.00 0-41 0-15 

2.82 0.96 0,00 O.OD 0.38 0-13 
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RUt~ ~0- 8523-1-4 

S~PLE NO. 34 

CARBON H0. 

23 

2a 

25 

26 

28 

29 

3O 

3! 

32 

33 

34 

35 

36 

37 

38 

39 

40 

_~.bl e IZC. 

HYDROCARBON P R 0 ~ C ~  

N tALKANES ].~ALKENE BRA;4C.H ~.# ISOrtERS 
WT % ~OLE % ~ ~ ~"IOLE % WT % MOLE % 

2.55 0.83 0.00 0.00 0.34 0.II 

2.29 0.72 0.00 0.00 0.29 0.09 

2.22 0.67 0.00 0.00 0.214 0.07 

1.8.£ 0 .55  0 . 0 0  0 .00  0 .20  0 -05  

1.63 0.45 0.00 O.(YJ 0.17 0.05 

1.39 0.37 0.@3 0.00 0.15 0.04 

1.19 0.31 O.O(J 0.00 0.13 0.03 

1-05 0.26 0-00 0-00 0. i i  0.03 

0.92 0.22 0.00 0.00 0.08 0.02 

0.79 0.19 0.00 O.OO 0-05 0-01 

0.71 0-16 0.00 0.00 0.04 0-01 

0.66 0.15 0.00 0-00 0-03 0-01 

0.61 0.13 0.00 0.00 0.00 0.00 

0.5q 0.Ii 0.00 0.00 0.00 O.00 

0.39 0.08 0.00 0.00 0.00 0.00 

0.2£ 0.06 0.00 0.0~ I].00 0.00 

0.21 0.04 O.00 0.00 I].00 0.~ 

0.14 0.03 0.00 0.00 0.00 0.00 

CrZ:T.'..I; - F;; r..!.'.' I t-.trY 
FA[L~';,:. [ I-'!~.- 

He1 F@~ ?~,%!rJ-.l;,~. 
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TABLE ~2~ 

MASS BALAI~CE . . . . . . . . .  
PROCESS COI'IDITIONS AND PRODUCT SU."t~ARY F;.~z[;T:':.-Z ."'"' 

' * "  ! I t  .; 

÷f~ff f ffHf ft÷f÷ff~tfff'ff÷f tfftf÷f~ fff÷ftfi~ffffff tffftft~tfff÷f tt ffffffttffff÷}}ttftfttf÷f÷ft" 

C~TALY.~T : Co2(C~)~/ZR(0PR)4/AL2D3 
8 5 2 j t J t ~ t ; $  

EEACTOR LOADING, FtS : 470.0 T, C ~ 279-4 FEED RATIO, 
CATALYST LOADING, WT~: 16-9 P, PS~G : 310 CD/H2: 1-88 
TItlE ON STREAFI, HRS ~ ~80-1 SV, L/G/HR: 0-94 

t••ttt••••t•••t÷•t••ttttttt•••••ft•tetf••••t•tt••tt•ftt+•e••tff••f÷•+t÷*f••fttt•ttft•t••tt•ff. 

USAGE RATIO, C0/H2 .. 0.62 BULK ACTIVITY, 
h~JvERALL CONv., C0+H2: 40.76 t10L SYNGAS/KG CAT/HR: iI--~'., 
~C n Cor~v- : 23-83 SPECIFIC ACTIVITY, 
~,2 Co~:v. : 72.58 r10L C0/MOL METAL/MIY: 0.125 

t f t t  t t l t t t t t t t t t t t t t t t t t f t t  tttttttttttttttttttttttttttttttttttttttttttt t t t t t t t t  t t t t t t t t t t t t t t  

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS= 10.60 H20= 10.05 
OXYGENATES : 0-14 CO = 73-69 
C02 = 4.50 H2 ~ 1-01 

~ttttt~ttttttttttttt~ttt~ttttttt~ttt~tt~ttt~t~ttt~tt~tttt~t~tt~tt~t~tt~tt~t~tt~ 

HYDROCARBON SELECTIVITY, WT~: 

C] : 8.31 C4fE~E = 2-91 
C2eANE : 1.31 C5tCll = 24.41 
C2tENE = 0-3B C17tC18= 23-65 
C3tANE : 0-49 CI9tC~. 16-48 
C3tENE : 3-38 C24t~4 : 15.62 
C4 !SC~'ANE= 0-65 C35 + = 2.41 

~f~fft~ttft~t~f1~ftftftf~tt~ffttfftffttt~t~t~t~ffttt~fttt~tttiftt~f~t~tf~ffftffffttt. 

FUEL FRACTIONS, wTX: 

GASOLINE [C51Cll): 24.41 
DIESEL (C9tC?_5) ~ 55.37 

tH~ttttttttt~tttttt~tttttttttttttttttttttttttttttttttt~tttttttttttttttttt~ttttttttttttttttt 

ELEr~Et~AL RECOVERY= CARBON : IOD-82 
HYDROGEN: 104-10 
DXYGEN : 98-34 

tt~t÷~tt~t÷t~÷tt~tt~ttftttt~t~tt~t~ttt~t~tttttttttt~tt~tttt~t~t~tttftitt~ttttttttttt~ 



RUI4 NO. 8523--1=4 

SA~]PLE riO. 38 

CARBD~I ND. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

HYDRLEARBON PRODUCT DISTRIBUTIC~I 

N .-ALKALIES 1TALKENE BRANCHED ISOMERS 
WT ~ I'IOLE % W T 7= riOLE 7= WT • I~LE % 

8.3! 43.98 0.00 0.00 0.00 0.00 

1.31 3.69 0-38 1.16 0.00 0.00 

0.49 0.94 3.38 6.82 0.00 0.03 

0.62 0.91 2.91 4.41 0.02 0.03 

0.97 1.15 3.10 3.76 0.I0 0.12 

3.67 3.61 0.35 0.35 0.00 0.CY:, 

1.24 1-05 1-31 !-13 0.44 0.37 

0.95 0.70 1.19 0.90 0.68 0.50 

1.03 0.68 1.35 0.91 1.15 0.76 

1.03 0.62 1.30 0-79 1.40 0.84 

0.89 0.48 0.~ 0.52 1.32 0.72 

1.14 0.57 0.86 0.43 1.31 0.65 

1.17 0.54 0.74 0.34 1.01 0.46 

1-26 0.54 0-62 0.27 0.98 0.42 

1.43 0.57 0.48 0-19 0-93 0-37 

2.24 0.84 0.00 0.00 0.97 0.36 

3.09 1.09 O.~J 0.00 1-13 0.4~J 

3.23 1.08 D.00 0.00 1.07 0.36 

3.28 1.04 0.00 0.00 0.38 0.12 

3.15 0.95 0.00 0.00 0-42 0-13 

2.92 0.84 O.~J 0.00 0.44 0.13 

2.67 0.73 0.00 0.00 0-42 0-11 

F:.,E!'T'C'" ~.~ .-. 
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RUt, ~",~- 8523~'i,4 

3P. 

CARB0rJ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

3g 

40 

Table iZZ ('Conz'd] 

HYDROCARB0~' PRODUCT DISTR]BUTI(~ 

NTALKAFIE$ !TALKE~:E BRANCHED ISOr.ERS 
WT % I'~OLE % WT ~. ~OLE ~ WT ~ IiOLE 

2.42 0.63 0.00 0.00 0.38 0.!0 

2.!7 0.54 0.00 0.0g 0.35 0.09 

1.99 0.48 0.00 0.00 0.30 0.07 

1.75 0-40 0.00 0.00 0.24 0.06 

1.52 0.34 0.00 0.00 0.21 0-05 

1-31 0.2'8 D.00 O.OD 0-20 0.04 

i.14 0.24 0.00 O.0D 0.16 0.03 

1.00 0.20 0.00 0.OD 0-13 0.03 

0.88 0.17 0.00 0.OD 0-0g 0.02 

0.75 0.14 0.00 0.00 0.06 0.01 

0.66 0-2 0.00 0.00 0.04 0.01 

0.66 0.12 0.00 0.00 0.02 0.00 

0.57 0-i0 0.00 0.00 0.00 0.00 

0.57 0.i0 0.00 0.00 0.00 0.00 

0.45 0.07 0.00 0.00 0.00 O.OO 

0.35 0-06 0.D0 0.00 0.00 O.D0 

0.28 0.04 0.00 0.00 0.00 0.00 

0.18 0.03 "0.00 0.00 0.00 0.00 

, • . . ,  z | .~. I . L . I  

" ; ' I  "I 

! 



IABLE 123 

~SS BALANCE 
PROCESS CONDITIONS ANn PRO~ICT SU~V~RY 

ttt~tttttt~ttt~t~ttt+ttt~tttttt~tttt~tttttttttti~ttttttttttttt~ttttttttttttttttt~tttttttttttt~ 

CATALYST : Co2(C0)81ZR(0PR)4/AL~3 
SAMPLE lJO: 8523tltqtL? 

REACTOR LOADING, ~tS : 470.0 T, C : 281.8 FEED I~ATTO, 
CATALYST LOADING, WT~: 16-9 P, PSIG : 310 C0/H2: I-L3 
TINE O~ STREAM, HRS : 50q.~ SV, L/G/HR: 0.95 

~tttt~it~tttttttttttttt~tttt~ttttt~t~t~tttttt~tt~tttttttttttttttt~ttttttttttttttttt~ttttttt~ 

USAG~ RATIC, C0/H2 ~ 0.62 BULK ACTIVII'Y, 
~VERALL CO~v., CU+H2: 42.90 rl~L SYNC.~$/KG CAT/HR: 1£.129 
%Cn Co~:v. : 27.7X SPECIFIC ACTIVITY, 
~H2 Cof<'z. : 6q-5~ r@L C0h~L METAL/KIN: 9-13q 

••••t•••t••t•ttt•tttttttttt•tttttttttt•ttttt•t•ttt••••tt••t••••••••t•ttttttt•t•+••tt•t•tttt••t• 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROC-~RBONS: ].2.32 H~): 12.47 
0XYC~NATES = 0.20 C0:69 -83  
C02 : 3.a7 H2 : 1.71 

tttttttttttttt~ttttttttttttttttt~ttttttttttttttttt~+t~ttttttttttt~tt~ttttttttttttttttttttttttt 

PA'DP~Z~-ARBON SELECTIVITY, WT~: 

C1 : 10.21 C4~NE : 2-96 
C2~ANE : 1.63 C5tCll : 27.81 
C2tENE : 0.30 C12tC18: 21-33 
C3tANE : 0.82 C19tC23: 14.64 
C3tENE : 3.42 C24t34 : 13-73 
C4 I~O+ANE: 0-99 C35+ : 2.16 

tt÷tt•ttttttttttt÷tttttttttttttttttttttttttttt•tttt•ttttt•tttt•ttttttttt•ttttttttttttttttttttt 

FUEL. FRACTIONS, tot% = 

~SOLINE (C5tC11): 27-81 
DZES~. (C9tC25) : 52.40 

tt~tttttttttt+ttttttttttttttttt÷~ttttttttttttt+ttttttttttttttttttt~ttttttttttttttttt~ttttttti 

ELEI~E:'TAL RECOVERY' C.ARBON : ~-69 
HYDROGEN • 105.95 
[.ber6~ ,. 96.97 

t~tt÷ttt~ttttt~tttttt~tt~ttttt~ttt~t~tt~tttttttttt$t~ttt~}~tt~ttt+t~ttt÷t~t~fttttt~ 
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PJ.}H N9- ~52_3,1T4 

SAr'~PLE NO. 40 

CAR~.~ NO. 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

18 

i9 

2O 

21 

22 

Table 124 

HYDROC~,RBD~] PRODUCT D]STRI~ITIO~} 

NTALKANES ! I"rALKENE 
W'r • ['~OLE % WT ~ IVIOLE % 

10.21 47.98 0.00 O.O0 

1.63 4.10 0.30 0.80 

0.82 1.40 3.42 6.12 

0.~ 1.29 2.96 3.97 

1.40 1.46 3.16 3.39 

3.65 3.19 0.48 0.43 

1.56 1.17 1.02 0.78 

1.48 0.97 1.12 0.75 

1.50 0.88 1.50 0.90 

1.45 0.7"/ 1-37 0.74 

1-31 0-66 0.SB 0-43 

i.30 0.57 0.74 0.33 

1.31 0.53 0-60 0.25 

1.38 0.53 0.47 0.18 

1.87 0.66 0.00 O.O0 

2.10 0.70 O.O0 O.O0 

2.82 0.88 0.00 0.00 

2.94 0-87 0.00 0.00 

2.91 0.82 0.00 0.00 

2.77 0.74 0.00 O.O0 

2-57 0-65 0-00 0-00 

2.34 0.57 0.00 0.00 

P~iElilA~tE B~IA- 

BRANCHED ] SO/'tERS 
WT ~ MOLE 

O.O0 0.00 

0.00 0.00 

0.00 0.00 

0.03 O.O0 

0.14 0.14 

0.00 0.00 

0.66 0.50 

0.93 0.61 

1.27 0.75 

1.75 0.93 

1.12 0.5q 

0.77 0 . 5  

0.73 0.30 

0.74 0-28 

• O.75 0.27 

0.8O 0.27 

0.96 0.30 

1.07 0.32 

0.37 0.11 

0.40 0.I I  

O.ql 0.10 

0.39 o.10 
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S,~,'t, PLE t~O. 40 

CARBON NO. 

23 

24 

25 

25 

27 

2~ 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 124 (Cont'd) 

HYDROCARB0~: PRODUCT D I STR I BUT I 0N 

t;~Aj_KANES ITALKEIqE 
WT ~ ~'E)LE ~ WT % ~'K]LE Z 

2.12 0.49 0.00 O.00 

1.90 0.42 0.00 0.00 

1.71 0.36 0.00 0.00 

1.50 O. 31 O. O0 O. O0 

1.34 0.26 0.00 0.00 

1.15 0.22 0.00 0.00 

0.% 0.18 0.00 0.00 

0.87 0.16 0.00 0.00 

0.75 0.13 0-00 O.O0 

0.65 0.11 0.00 0.00 

0.65 0.11 0-00 0.00 

0.56 0.09 0.00 0.00 

0.57 0.09 0.00 0.00 . o  

0.50 0.07 l].O0 0.00 

0.40 0.06 0.00 0.00 

0.31 0.04 0.00 0.00 

0.24 0.03 0.00 0.00 

0-15 0-02 0.00 0.00 

C~;;" t ?L'.- T.'",I",'-LL~ 
~; TZ,i .",BLE il'IA- 

r,~ ~, ;{ i  r.;.,~ ....... 

BRA:I~.HED ]SOrERS 
W'T % MOLE % 

0.37 0.09 

0.32 0.07 

0.28 0.06 

0.24 0.05 

0.2O 0.04 

0.19 0.04 

0.14 0.03 

0.11 0.02 

0.08 0.01 

0.05 0.01 

0.03 0.00 

0.01 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.0O 0.Or) 

O.00 0.00 

0-O0 0.00 

214 



TABLE 125 

~A$$ BALANCE 
PROCESS CONDITIONS AND PRODUCT StJP~RY 

~::"'.':5 F~T:'..TJ'LT 
.~ ~.i EL r-'-.;." t~Tk- 

t~t#tH~lH~tt|li÷t~÷fH~f÷tff~tlt~f~f~fttff÷#~t~÷fttfft~t~ff~fffff~tfffftff~H~÷f~ 

CATALYST : Co2(C0)81ZR(0PR)4/AL203 
SAt~PLE NO: 8523t114t43 

REACTOR LOADING, ~ILS : 470.0 T, C : 282.1 FEED RATIO, 
CATALYST LOADING, v~ :  16-9 P, PSIG : 310 CU/H2: I-4B 
TIME ON STREAM, HRS : 528-1 SV, L/G/HRI 1-86 

f~t~ttt~tt~ttttt~tttttitttttt~tt~it~t~t~ttttttttttttttttttttttttttt~tttttttttttt~ttt~t~ 

USAGE PATIO, CUIH2 : 0.5B BULK ACTIVITY, 
~.F)vERALL CONV-, CC~H2:34-30 ~OL SYNGAS/KG CATIHR: 28-528 
BC0 CORv- : 21-19 SPECifiC ACTIVITY, 
~12 COB'- : 53-70 mL C0/MOL METAL/MIN: 0.204 

tf$t~H$f~$~H$~Ht÷÷~ttftff~f~tf~ttft~ftt~t~t~tt~fttfffttt÷~H~$~ttfttt~ft~ 

WE I GHT % PROD~ICT DISTRI BUT I ON: 

HYDROCARBONS: 8-38 B20:10 -12  
OXYGENATES : 0-12 CD : 77-39 
C02 : 1-80 H2 ~ 2-19 

~tf~t$~÷Httttt~Hf~fttttttttt$fttt$~tft$~t~tt$tt~ttt~ftttt~ttttttttttttftt~ttttt~t~. 

HYDROCARBON SELECTIVITY, Wl"~: 

CI : 12-01 
C2~ANE : 1.95 
C2tENE : 0-45 
C3tANE : 0-97 
C3+ENE : 4-64 
C4 ISO+ANE~ 1-25 

C4÷ENE : 4-03 
C5tCII : 35.16 
Cl)tC18: 23-71 
C19~: 8.49 
C24÷34 : 6.81 
C35+ : 0-52 

~ttttttttt~tttttt~ttttttt~ttttttttttttttttt~ttttttttttttttt~tttttt~ttttttttttttttttttHtt 

FUEL FRACTIONS, ~¢T~: 

GASOLINE [C5tCll): 35-16 
~IESEL (C9~C2~) : 48.90 

*~tHtttttttH~tttttttttttHtt~t~ttttttt~ttttt~t~tt~ttttt~tttt~tt~tt~ttt~ttt~ttt~ttttt~tt.: 

ELEMENTAL RECOVERY: CARBON : 96.77 
HYDROBEN: 99.30 
OXYGEN : 97.25 

~f~t~ff~H~f~*t~t~$~*t~f~tt~t~t~ttf~tf~~if~tt~t~ttittf$ 



RUN NO. 8523,1,4 

SA~IPLE I~U. 43 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 126 

HYDR~ARBOt~ PR{)E~JCT DISTRIBUTI~ 

N tALKANES ]eALKENE BRANCHED ISOMERS 
WT ~ i:IOLE ~ WT ~ MOLE ~ ~ ~ J~IOLE 

12.01 48.09 0.00 0.00 O.OD O.OO 

i.95 4.17 0.45 1.03 O.OD 0-09 

0.97 1.41 4.64 7.08 0.00 0.00 

1.25 1.38 4.03 4.61 O.OD 0.@3 

1.85 1.65 4.44 4.07 0.20 0.18 

Jq.82 3.59 0.57 0.44 0.00 0.09 

1.90 1.22 1.50 0.98 0.78 0.50 

1.83 1.03 1.56 0.89 1.14 0.64 

1.85 0.93 2.04 1.04 1.55 0.78 

1.70 0.77 1.73 0.79 1.64 0.74 

1-62 0.66 1.18 D.49 1.26 0.52 

1.56 0.59 0.99 0.38 0.93 0.35 

1.52 O. 53 .0.83 O. 29 0.91 0.32 

1.54 0.50 0.68 0.22 0.89 0.29 

1.59 0.48 0.51 0.16 0.88 0.26 

2.15 0-61 0.00 0.00 0.88 U.25 

2.62 0.70 0.00 0.00 1.20 0.32 

2-69 0-68 0-00 0.00 1.34 0.34 

1.97 0.47 0.00 0.00 0.52 0.12 

1.51 0.34 0.00 0.00 0.31 0.07 

1.29 0.28 0.00 0.00 0.26 0.06 

i-15 0.24 0.00 0.00 0-23 0.(]5 

=e,~T~j,,$ F'T[/~TIALLy 
P.~ TF. r~ I,'.E • .." D.: :'.~. 



RUIJ ~0. ~523TI,4 

Sg~PLE t~O. 43 

CARBO~ t~. 

23 

2a 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 126 (Cont'd) 

HYDROCARBON PRODUCT DISTRIBUTION 

N'rALKANES I"rALKENE BRANCHED ISOMERS 
WT % MOLE % WT • MOLE % WT % MOLE 7= 

1.04 0.21 0.00 0.00 0.21 0.04 

0.93 0.18 0.00 0.00 0.19 0.04 

0.84 0.15 0.0D 0.0O 0.17 0.03 

0.74 0.13 0.0O 0.00 0.14 0-02 

0.66 0.11 0.00 0.0O 0.12 0.02 

0,57 D.09 0.00 0.00 0,10 0.02 

0.49 0.08 0.00 0.OD 0.08 0-01 

0.43 0.06 0.00 0,00 0.07 0.01 

0.37 0.05 0.00 0.00 0.05 0.01 

0.31 0.04 0.00 0.00 0.04 0.01 

0.27 0.04 0.00 0.00 0.02 0,00 

0.22 0.03 0.00 0.00 0.01 0.00 

0.16 0.02 0.00 0.00 0.01 0.D0 

0.12 0-01 0.00 0.00 0.01 0.00 

0.08 0.01 0.00 0.00 0.01 0.00 

0-05 0-01 0-00 0.00 0-01 0.00 

0.03 0.00 0.00 0.00 0.01 O.0O 

0.03 0.00 0.00 0.00 0.00 O.D0 

C~:;,":I~;,; P~Tr!;T],~LL Y 
C P ' ~ " "  

& . .-,- 
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TABLE 127 

~ASS BALANCE 
PROCESS CONDITIONS AND PROD~CT SLI~I"~ARY 

CZ~:T'!:;3 r~'E~TikLL Y 
[~;E! ;;ZL( gkTk- 

~.'-1 I ' , :  !~,L!~kTi[.,, 

.t~fffttfftttft+ff+t~tftff~f~f~t~tftttft*tttf~f~ttt~t~ttffttfttfiffttttt~tft~tt~*~t~t~tttt~ 

CATALYST : Co2(C0)&IZR(OPR)Q/AL203 
S~@LE NO: g523+1t4~7 

REACTOR LOANING, ~S : 470-0 T, C : 282.C FEED P~TIO, 
CATALYST LOADING, WT%: 16.9 P, PSIG : 310 C~IH2: 1.95 
TIME ON STREAM, HRS : 555-1 SV, L/G/HR: 1-85 

~t~ffffff~tft~ft~ttf~t~ttft~f~H~f~t~1ft~ttf~f~tt#~t~ttftfft~ttH~f~ ~ 

USAGE P~TiO, CCIH2 : 0-56 BULK ACTIVITY, 
~0VEP~LL CONY-, CC~H2: 27.33 ~OL SYNGAS/KG CAT/MR: 22-582 
~Z0 COT:v. : 14-8~ SPECIFIC ACTIVITY, 
%P3 Co,~v- : 51-62 ~L C0/P~L METAL/MIN: G-157 

.~t~Htt~t~tt~tt~ttt~t~tf~tt~t~t~t~t~tttt÷t~t~ttt~tt~t~ttt~ttt~ 

WEIGHT % PRODUCT DISTRIBUTION; 

HYDROCARBONS: 5-90 H20: 7-50 
OXYGENATES : 0-07 CO : 83-~XJ 
C02 : 1-51 H2 ~ 1.73 

~fttt÷tft~tf~t~f~÷~H~H~+TttH~f~t~tt~f~ttf~fftft~f~ttt~f~ftf~tttff~ff~÷f 

HYDROCARBON SELECTIVITY, w-TX: 

CI : 10-60 
C2÷ANE : 1-56 
C2eENE : 0.63 
C3*ANE : 0-63 
C3+ENE : q-57 
C4 ISO+AN£: 0.86 

C4tENE : 4-0§ 
C5tCll : 31.45 
C12tC18: 26-51 
C19tC23: g-89 
C24t~ : 8.09 
C35+ : 1-12 

~t~tt~ft|~t~tttttttttttt~ttttt~t~ttt~tt~t~t~ttttttttt~ttt~tttt~ttt~t~tt~tt~ttttt~tttt 

FUEL FRACTIONS, WT~: 

GASOL]NE (C5~Cll): 31-46 
DIESEL (C9tC25) : 52-56 

~t~t~tt~tttfttt~t~t~t~t~t~t~t~t~tttt~tt~ttttt~tt~ttt~t~tttt~f~t~tt~ttttttttttttt~ 

% ELEmEntAL RECOVERY: CARBON : 97.97 
HYDROGEN: 98.46 
OXYGEN : 99.05 

tttttttttHt~ttt+t~t~ttt~tttt*tt~ttttt~tttttttt~ttt~ttt~tttttttt"tttt~*ttttt~tt~tttttttttttttt~ 
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RU~ ~0. 8523"I,~ 

S~HPLE ~0- 47 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Table 128 
HYDROCARBON PRODUCT DISTRIBUTION 

NTALKANES 1TALKENE 
WT % MOLE • WT % ~OLE 

10.60 46.09 0.00 0.00 

1.56 3.62 0.63 1.56 

0.63 1.00 4.57 7-57 

0.86 1.03 4.09 5.08 

Z.32 1.2@ 4.45 4.43 

--34 3.51 0.44 0.36 

1.47 1.03 1.48 1.05 

1.40 0.85 1.44 0.89 

1.40 0.76 1.96 1.08 

1.38 0-68 1-89 0.94 

I•.PP 0.54 1.46 0.66 

1.50 0.62 1.29 0.53 

1-51 0.57 1-12 0.43 

1.52 0.53 0-97 0.34 

1.55 0.51 0.79 0.26 

2.27 0.70 0.00 0.00 

2-53 0.73 0.00 0.00 

2-85 0-78 0-00 O.DO 

2.28 0.59 0.00 0.00 

1.73 0.43 0.00 0-00 

1.50 0.35 0.00 0.00 

1-35 0-30 O-OO 0-00 

CBKTk!NS POTIKTIALLY 
FAT[I;TABLE O~T ' 

!:ZT FG~ FGGLI~AIIO~ 

BRANCHED ISOMERS 
WT % MOLE ~. 

0.00 0.00 

0.00 0.00 

0-00 0-00 

0-00 0.00 

0.05 0.06 

0.00 0.00 

0.57 0.40 

0.83 0.51 

1.24 0.68 

1.57 0.77 

1.54 0.69 

1.50 0.61 

1.17 0.44 

1.14 0.40 

1.12 0.37 

1.14 0.35 

1.15 0.33 

1.37 0.37 

0.76 0.20 

0.32 0.08 

0.25 0-06 

0.23 0.05 



RU~ N{J. 8523~i*q 

S A,~IPLE I~J. 47 

CARBON ND, 

23 

24 

25 

25 

27 

28 

29 

30 

51 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 128 (Cont'o) 

HYDR0~ARBO~! PRODUCT DISTHIBUT, IO~! 

NVALKANES 1TALKEN£ BRA;IC.HED ISOMERS 

1.2q 0,27 D.00 0.00 0,22 0,05 

1.12 0,23 0.00 0.00 0,20 0,04 

1.01 0,20 0,00 0.00 0,18 0,~ 

0.89 0.17 0.00 0.~ 0.15 0.03 

O. 80 O. 15 O. O0 O. O0 O. 12 O. 02 

0.58 0.12 0,00 0.00 0.11 0.02 

0.58 0.i0 O.DO 0.00 0.09 0.0i 

0.51 0.08 0.00 0.00 "0.06 0.01 

0,43 0,07 0,O3 0,00 0,05 0,01 

0,37 0,06 0,00 0,00 0,02 0,00 

0-38 0.06 0.00 0.00 0.01 0.00 

0.32 0,05 0,00 0,00 0,00 0,00 

0.29 0,04 0-00 0-OO 0,00 0-00 

0,27 0,04 0,00 O-Og 0,08 0,00 

0,21 0-03 0,00 0,00 0,0U 0-00 

0-16 0.02 O.OU O-D0 0.0(3 0.00 

0,12 0.02 0,00 0,00 D,~ 0,00 

0-07 0-01 0-00 0-00 0,~ 0.00 

Cg,~TK'~ F~i~TI~LLY 
P; !E:.,~.~{I r;'IA - 

e o ~ - "  I • ' • 

220 



TABLE 129 

~SS BALANCE 
PROCESS CORDITIO#S AND PRODUCT SUrgeRY 

.: . . . . .  ~.,,l,i.ty 
od  "~q ;  . ' ,  • - ,  i 

° - ' - .  I ~ . "  o r l  - 

- : " "  " . : : " ; "  "." " ' : ' ,n  , 

t|tt~tt~ttttttttttt~tt~ttt~t~tt~ttttttitt~ittttt~tttttttttt~tt~titttttttt~ttttttt~ttttttt.. 

CATALYST : C02(C0)B/ZR(UPR)4/AL203 
~A~XPLE NO: 8523tit4÷50 

REACTOR LOADING, MLS : 470.0 T, C : 22!-B FEED RATIO, 
CATALYST LOADING, W'l'%: 16-9 P, PSIG : 310 C0/H2: 0.99 
lIME ON STREAM, HRS : 625.6 SV, L/G/HR: 1.8B 

t÷tttt~t~tt~tttft~f~t~÷ftttttt~t~ttt~ttt~÷f~tttt~i~t~t~t~tttttt~tt~ttt~t~. 

USAGE RATIO, CO/H2 ~ 0-83 BULK ACTIVITY, 
~L)vEP~LL CONV-, CO+H2: 4-52 NOL SYrGAS/KG CAT/MR: 3-759 
~S0 CONy- : 4-1q SPECIFIC ACTIVITY, 
~H2 Cony- : 4-90 MOL C0/r:OL ME'rAL/I~N: 0.033 

ttttttttttt•ttt••t•ttttt•tttt•t•tttt•tttttt•t•tttt••tt•t••t•tttttttttttt•tt•tt•t•tttt•ttttttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 0.94 H20: 0.87 
OXYGENATES : 0.01 CO : 91.52 
C02 : 0-i0 H2 = 6-56 

t••tt•t••t••t••t•tttt•tt••ttttttttttt•tt••ttt••tttttt•t••ttttt••t•tt•t••ttt•ttttt•ttt••••ttt: 

HYI)ROC.ARBON SELECTIVITY, WT~; 

C1 = 15.73 C4tENE : 4-70 
C2~m~E : 2-45 C5tC11 : 21.25 
C2tENE : 0.00 C12tC18~ 22.26 
C3tANE ~ 1-51 C19*C?_3:23.48 
C3tENE : 6.28 C24+~ : 0.44 
C4 ISO+ANE: 1-87 C35+ ~ 0-04 

÷ttttttt÷÷ttttt÷÷ttttttttttttttttt•tttt÷•t•tttttttttttttttttttttttttttttttt••t•t•t•tt•÷t••tt. 

FUEL FRACTIONS, wTX: 

GASOLINE (C5tC l l ) :  21-25 
DIESEL (C9tC25) : 53.96 

tt•tttttttt•t•÷tt÷÷•ttttt••÷tt•ttt•tttttttt•t•tttt•t•÷tt•t•••tt•tt•tt•t•••tf•tfttt•ttt••••t•• 

ELEMEtITAL RECOVERY. CARBON : 97-86 
HYDROGEN: 98.80 
OXYGen : 97.42 

t t t t  t t t t t t  tttt•tttt÷t÷ttttttttttttttt÷tttt÷÷÷÷ttttt••ttttftttt•tttttt••ttttttt•tttttt•ttt•tt 

g 



Table 130 

Gas Phase 

Cobalt Source 

Wt¢ Co 

WtI Zr 

ColZr Ratio 

Batch No. 
Conditions 
GHSV, hr -1 ] l lO 

Temp., °C 263 

Activation syngas (1:1) 

Bulk Activity 23.2 
(mol s)nngas/kg cat/hr) 

Specific Activity 0.20 
(mol CO/mol Co/min) 

Xco + .2 (~) 34 

Xco {~) 26 

~2 (z) 
Wt% Selectivity 

Cl 13 

C2_ 4 9 

C5_ll 26 

ClZ_) 8 26 

C1g_23 11 

C24 + 15 

Co(N03) 2 
4.25 

7.07 

0.60 
8466-2 

(I:1COIH 2, 300 psig} 
1100 
240 

H 2 
26.2 

0.20 

26 

51 

9 

8 

24 

24 

14 

20 

PA,T" "' . . . . .  . , - . ' , -  ~,...J. 

co2(co) 8 
3.55 

6.19 
0.58 

7864-720-261 

1223 

240 

Syqqas (1:1~ 

25.0 

0.25 

42 

29 

54 

9 

12 

28 

29 

15 

7 



Table 131 

Chemlsorption Data for Support Cobalt Cat,ql_~sts 

r?v;; I.,,. __ 

-' J , , ; l ~  I l l ; , !  h3I [D,? 
,~l,'~t. 1:,: ~Ji{'t 

Cata1~st 

B.E.T. Total H~ Act|ve Metal 
Surface Area Uptake ~ Surface Area 

{mZ/g) (},mo!/g) (m2/q) pi___spers ion 

4.2% Co/Zr/Al203 

(ex. nitrate, batch # 

8466-2} 

219 9.1 @ 35°C 

16.1 @ lO0 ° 

0,7 

1.2 

2.5 

4.4 

Pc 
f~J 
f J, 

4.0% Co/Zr/Al203 

(ex. earbonyl, batch # 

8466-4) 

209 5,0 @ 350 0,4 1.2 

10.8% Co/Zr/A]203 

(ex. carbony], batch # 
8466-g) 

N,O, 82,7 @ 35 ° 

101.3 @ I00 ° 

96.3 @ 150 ° 

5.0 

5.4 

4.1 

7.9 

9.7 

9.2 


