
I 
r~ 
CO 
I 

Compos I t t  on 
CeLJlysZ Batch W (wt%) 

Loll t/5102 d46G-27 .Co +T.I. 
4.4 4,0 

CofZr/ ~45G-25 Co .Z..r. 

I'tUO'). GS Ill 2 3.7 7.2 

CO/Zt'/SlU 2 U,IGG-2U .CO .Zi: 

'I,G 7,5 

Hul Zm'/Si(I 2 b4GB-37 I1~ Z_r. 

4.0 3,3 

CoYltU 2 04G5.38 Co 

3.G 

Gas Phase 
Run r 

0413-51-27 

0413-45-25 

0413-50-2(I 

0413-73.37 

IJ413-U?-311 

T~ble 1 

Gas Pfi~se Tests 

Pressure 

30o 
3OO 
30O 

3o0 

30o 

3O0 

3OO 
3O0 

300 

3O0 

~00 

3O0 
300 

3O0 
30O 

300 

lctnp. 

2~0 
240 

2GO 

220 

240 

2fi0 

22O 

24O 

2GO 

240 

22O 

240 

26O 

'220 

240 

26O 

UtlSV hLC~) 
I0~O 
10~o 
1060 

!010 

• lOlO 
101(1 

lflO0 

1000 

1000 
lOQO 

1050 

1050 
lOGO 

IO00 
lO00 
lOGO 

Bull( Spec|rt¢ 
Actlyity,  Act ivi ty ,  

Usage r~ol ~ylrlo~lS / tool/CO 
CO/H 2 (~co/mt2). Xco'l___~w2 Xc.__QO x~ 2 k9 cat/hr ~ 1  ~P~tai/m|~ 

t o  0.34 to ~ Is 12.o 0.07 
1 . 0  0. ,1[ i  ?G IG 35 33.1 0.? '1  

I . I  0.52 4G 31 6,I 59.2 0.45 

1,0 0.30 12 6 17 7,4 0,06 

1,0 0.54 3[I ?1 51 24.5 0.73 
I . I  0.57 ~7 40 74 3G.l fl..Z t, 

] , I  0.73 I] 9 13 1,I,7 0.14 

l.O 0.33 25 13 311 32,0 thlll 
I.I O.,IG 48 2g 611 52,4 (I.43 
1.1 0.47 24 14 34 31. I 0,22 

1,0 0.45 2G IG 35 35 n.4G 

1.0 0,39 49 211 70 70, 7 fl.83 
1.0 0.45 56 35 77 hi.  I 1.05 

I , !  0.4G 10 11 25 19.5 O.17 

l.O O,SI 30 20 4? 32,4 0.31 
l.O 0.43 30 24 55 44,G (1.38 



]abl~ l (ConL'd) 

G45 PltdS~ l~5t~ 

I 

I 

Catalyst 

t~/SlOz 

CoiLed 

CVJll'/$lO 2 

K~JLe'/$|O 2 

Co/ltO2 

O455-Z7 

LI466-~ 

u465-2u 

04o6,)Z 

GdS PllASB 
~.cT--~.4_ 
1£ 19 '10 

U4]J-~I-L] l~ )0 ¢0 

I~ 15 45 

17 41 ]5 

U41)-45-~5 I~ ] i  45 

19 ~3 4] 

2~ 17 45 

U4J).5,~-2U 22 17 45 

9 8 ~0 

1 17 

fib .I~5 t,Jl~nc~ ~l ~20 ° 

U41J.I~.37 2 4 13 

5 lu 

U41~,u~,~u u 7 18 
I I  U 19 

~ulw¢Slvityt Mt'~ 

~5- Z)- 

4 0.5 0.1 ,,14.5 

iO 3 U.~ 5Z 

20 6 O. 7 71 

5 I 0.2 47 

6 I 0.1 5~ 

13 ~ 0.2 ~8 

13 I 0.2 (,0 

13 ~ O.I ~1 

24 1] 27 (,1 

24 ~(J 23 61 

2B lu 35 5~ 

15 13 23 50 

Z7 ZZ 19 61 

23 I~ ~2 60 



Table 2 

Gas Phase 

Batch No: 

% Co; 

% promoter: 

Act ivat ion: 

Run Conditions, 

Pressure: 

Temp, °C: 

~5V, hr "I : 

Feed (CO/H 2) : 

Usa 9e ( CO/H 2) : 

Bulk Ac t iv i t y :  

(tool syngas/K 9 cat/hr} 

Specific Activity: 
(tool COlmol Colmin) 

XCCHH2 (%) 
XC0 

XH 2 

Nt.g Sel ecti vity: 

C5-11 

C'/2_18 

C19-23 

C5_23 

22O 

1002 

1.03 

0.34 

13 

0.072 

10 

5 

15 

16 

39 

40 

4 

0.5 

0.1 

44 

Co./Tt IS~ 02 (8466-27) 
4.4 

4.0 

hydrogen 

300 ps~ 9 

240 260 

1002 1002 

1.05 1.09 

0.48 0.52 

33 59 

Co/ZrlSi02{8466-18) 
3.5 

6.6 

hydrogen 

3O0 psi 9 

22_..oo 24__90 26__oo 

1ooo 1ooo 1ooo 

0.94 0.94 0.94 

0.55 0.50 0.43 

31 55 74 

0.24 0.45 0.31 0.51 0.62 

26 46 28 49 65 

16 30 ZO 33 40 

36 64 35 63 88 

18 12 10 10 15 

30 16 23 15 16 

40 45 49 39 30 

10 ZO 16 25 2] 

2 6 2 ~ 7 

0.2 1 0.2 3 12 

52 71 67 72 58 

'30- 



Batch No: 

%Co: 

$ promoter: 

Act lvat ton:  

Run Condit ions, 

Pressure: 

Temp, °C: 

GHSV, hr -1 : 

Feed(CO/~) : 

Usage(CO/X 2) : 

Bulk Ac t i v i t y :  

(mol syngas/Kg ca t /h r }  

Specif ic Activity: 

(tool COlml Co/rain) 

Xco+  (s) 
XCO 

x. 2 

Wt.% Se lec t t v i t y :  

c _4 

C5.11 

C12-18 

C19.23 

C5-23 

TABLE, 3 

Gas Phase 

Co ( ex-ni t rat_e)/Zr/5i 0 z (8466-28) 

4 . 6  
7.5 

hydrogen 

300 Dstq 

220 240 260 

1000 lO()O 101)(3 

1.1 1.1 1.1 

0.73 0.47 0.46 

15 31 62 

ColZr/SiOz(8466-18) 
3.S 

6.6 

hydrogen 

300 pst~ 

220 240 260 

1000 1000 1000 

0.94 0.94 0.94 

0.55 0.50 0.43 

31 55 74 

0.14 0.22 0.43 0.31 .O.Sl 0.62 

11 24 48 Z8 49 65 

9 15 29 20 33 40 

13 34 68 35 63 88 

22 8 9 10 10 15 

17 7 8 Z3 15 16 

46 16 2O 4g 39 30 

13 24 24 16 25 21 

0.6 20 13 2 8 7 

~.2 23 27 0.2 3 12 

60 60 57 67 72 58 
B 

-31- 



TABLE 4 

CATALYST PROPERTIES 

'1 
(,,J 
I 

Catalyot 

4% Co / Prom / AI 20 3 

B.E.T. Total H 2 Active Metal 
Surface Area Uptake Surfa©e Area 

| l  i i  | . H  i l i i i  J i i , | l l | , ,  i . . . .  I 

209 m2/g 5.0 I~mol/g 
at 35°C 

0.4 m2/g 

% 
Dispersion 

1.2 

10.8% ColProm/Al203 N.A. 101.2 at 100°C 5.4 9.7 

3.5% Co/Prom/Sl02 

3% Co/SiC 2 (1) 

3% Co/AI203 (1) 

A - (2)  22% Co/0.5% Ru/Th/ 12u 3 

(1) C. H. Bartholomew (1985) 

316 39.8 at 100°C 3.0 

N.A. 20 N.A. 

N.A. 5.6 N.A. 

150-225 150-200 N.A. 

(2) U.S. Patent 4,413,064 to Gulf (11 / 1/83). 

10 

11 

10 

8 



TABLE 5 

COMPARATIVE CATALYST TEST DATA 

10,5 0.19 
/595-50-C.Im.I 305 201,0 1,64 1.57 0,59 31,7 51.2 19.4 23,2 0.22 

IRuv((O)o,I Hu Zr 316 241,1 2,04 l,U] 0.95 7.5 10.6 5.7 6.8 0.20 
Zr('OPr)~,~AIZO J 2--/'~ 4.9] 607 201.5 2,04 L,77 0.67 25.4 45.4 14.2 2'1.2 0.51 

71PB7-)5-47. 6U0 275,7 0.g7 1,33 0.51 39.9 61.6 23,6 17.3 0,36 

ICO2((0)u/0120 ) Co 3OO 239,4 2.06 1,50 0.67 16.7 25.1 IL,I 15.4 O, 13 
70d7.67-445 4"-'/~" 300 240.9 1.O7 I.O4 0.79 ~tl,6 34.3 14.7 10.3 O,O9 

'100 238.7 2.07 2,00 O.BI I  14,7 23.4 10.3 13.6 0,13 

i,~ I:.o 31S 242.5 1,65 1,02 0.42 20 ,R  26,7 11,9 lT.U 0,14 
o_u]; '2.-'~d 3gO 26|,1 1,09 ~,14 0.40 1 7 , ÷  39,0 7,4 0.5 0.07 

3(XI 261,0 J,92 2,02 0,50 24.5 45,2 13,0 21.15 0,22 
Co TI 

Lo.(£O)./ 3:49 ff.-6S )00 239 0,90 2,02 0,60 24,0 46.0 I3,1 9,6 0,10 
IIfOPr)4/AI20) 600. 250 1,¢17 1,57 0.46 26,2 42.5 14,4 21,9 0,20 
78119-1-S69 310 202 1,82 1,5! 0,55 2fl,7 34.3 11.7 16,8 0.16 

Ca l r  
i Co,(COit~, 5".'(~7 ~.)g 300 239 0.06 i.95 0,41 1g.4 40.7 6,5 7.5 O,f14 

/r|OPr)41AI201 ) ~  262 0,06 !,95 0.51 32,3 63.0 16.5 12.4 O,OG 
7d4J8-33-131 200 25~ !,73 0.g6 0.41 35.0 50.3 21,0 27.5 0,15 

fe Co I( 
1f~o~1£0) o'.'T~- 2:'.4"4 0":0"2" 320 240 1,5 2,01 0.54 11.9 21.9 6.9 8,4 0.10 
K/AI;O 3 121 320 260 1.6 2.03 0.66 20.6 31.2 12.5 14 .S 0.10 
113115.1~0.707 29t~ 202 I .~ 1.0! 0.50 41.0 I55.0 27.3 21.3 0.27 

£n Zr 
2(,%{Cfi)~ 5,07 [.~,~' 302 241 ~'.0 0,99 n,~i 42,s 56,n ?q,n .1~,,'t n,?q 

i ZrfOPr)41AIs(3 307 250 2,0 1,40 0.53 34.S 56.0 19.9 20.7 0.24 

BS23-1-4 302 260 1,0 I.A7 0 . ~  37.6 56.3 71.2 15,Ji 0,14 

I 11 ~,LO~I((U) |? , 
~ AI~O~ 
I tt~'~' ?Z-577 

Dull, .%lU'C I1"il. 
J : ACt iv i ty Ar l l v i t y  

c,,I,ii, ,I lu~q,*,!.ll lu,,, I*, SV, leud U~.,~toju (.~'IIV. EOlIV. CUrlY, troll SyII*]dS/ Imll LU.I . . . . . . . .  Jl.v.llr_u.f!l..!],l,!l ',l,-.l!.~__t.l.v.!.ly~t W.t.. lu,,I,, 
__._,_..,, ,,:: . . . . . .  .~j . . . . .  ,~,s ~ tL~J,z c_~  z cu~!? pja.,9~ J~a- c_~_0 ~ ,,oLe~L,l±,,!,: ..c z c2:~4. ~-c11" .Cl~-ciu - Cl9:j:{~ " c v 4 , ~ . ~ ) _  

i(.o.(£O)J C*) 2r 309 220,9 1.63 1.05 0,57 17 ,B  23.2 12.6 13,1 0.1~ 13,5 24.9 33,2 14.3 7.6 6A 55.1 
lr{0Pr)~/Al~,O) ~T'U~" 5."U'4[ 30~ 250,8 1,64 1.57 0,67 25,3 36,9 16,5 11,5 10,4 29,2 15.3 I15  21,1 57.0 

2fl.5 20.2 30.4 12.1 3,9 4JJ ,1(,. 4 

9,7 11.5 12.2 20.5 19.5 ;~.6 !,1 .," 

i4.~ 13.6 37.i ~0.| 9,) 5.1 56.5 
9.3 10.2 36.7 27.5 0.7 7.6 72,9 

9,5 11.5 23,7 27.7 10.3 11.7 (,I.7 
7.5 9.11 24,9 22.1 14.9 20.7 61.9 
7.9 9.4 ~0.6 25,0 I,LI. 4 J8,7 54.0 

I0.1 11.0 26,0 20.4 16,7 15,0 F3.1 
13.0 15.7 13.5 21.2 1(I.0 5J~ 64.7 

Ifi.') 15.0 35.6 19.3 7.9 45 62.0 

7,1 12.3 30 4 22,6 LZ,6 14.LI 65.6 

15.4 15.5 34.3 18,0 7.9 O.i 61.0 
24,H ]5.6 30,3 16.9 9.) 3.1 55.5 

0 N 11,3 32,0 22.5 12.2 13.l 67.~ 
7.7 9.6 29,2 24.1 J2.9 15.5 55.2 

14.1 12,0 34,4 19.9 ?.2 10.5 63.4 

9.6 11.7 31,0 22.1 14.6 10,(I 67.7 

10,0 11.6 34.|  24.9 12.3 7,1 71,3 
19.1 16.7 :15.4 17.4 7.b 4.5 .,0.3 

7,q I1.1 .17,0 71.4 R.q 9,1 69.~ 

7.2 IO.0 34,1 27.9 /!.6 11.4 70.6 

4.q 7.1 :'£.7 ?6.2 17.2 18.4 fq. f  

1%£f*lhL'51S G85 /k : t lv i t lon 

2iv 2 4~'1 Ivat hm 



c o , ~ t l ~  CAtALYST-teST CATA 

~f 2 ACTIVATED CATAL~6T6 

Llu I), Specitic 
. ~; AcLlviLy Ac t i v i t y  

( .o[o le '~ l /  ('u*'Isv~'ILICII~ ~*l ~l.V, JCkLJ U'.dl]13 {~UllV. CUrlY, C0nv. [,[01 Syfi~Jd~/ lllOJ CO/ ___. ll,£~'re~oa'l,oJ~ 5ul~tivlty, YlL. Fuul~, 

Co(NO~)~/Zr(Oi'r)J 4.25 7,10 310 241 L.O 2,00 O ,54  20,0 40,5 10.9 11.4 

/~U~-d~-? 3[0 2 0 2.0 L,SH 0,~0 24,0 3~.9 15,3 27.7 

310 2U] 2.0 1.60 0,50 33.4 57.2 18.2 37.2 

C..~o 2,_.:' 

Co2(C0)~/Zr(OPr}41 10.6 8.5 303 239 2.0 1.00 0,43 32,7 45,7 ]9,7 30,7 

AI203 310 ~39 Z.O 2.00 0,44 14.5 30.3 6,7 13,5 

8573-41-9 310 260 1,0 1.00 0,50 45,9 61,3 30,4 21,5 
Co z~ 

Co2(CO)81Zr(OPr)4/ 4.9 9,3 310 ~40 L.O l,O~ 0d7 40.0 55.5 26,2 
Ii ~ ~102 35.5 

310 26J 1,0 1,50 0.43 42,9 75.1 21.4 19,1 8570-11.18 
310 ~2  1.0 ~.O0 0.59 41,4 78.0 23,1 J8.5 

t~o Z..Er 

C02(C0)8/Z¢(OPr)4/ 5.0 7,82 ~02 241 2.0 0.99 0,51 42.6 66,0 29.0 36.3 

A1203 307 268 2.0 L.40 0,53 34,5 55,0 19,9 28.7 
8623-1-4 

302 ?50 1.0 L.87 0,50 37,6 68,3 2i.2 15.6 

/r(OPr)~/SiO~ Co Fe Zr 
q ~ 4,§~" 0~'~3 9,-0~ 300 241 2,0 1.6 0.55 37.3 51.6 2i .7 34,1 

B5~0-12-2~ 300 261 2.0 1,0 0.30 33,9 46.4 21.4 30,3 
315 2dO 2.0 2.0 0.59 27.3 62.0 15.2 24.4 

0.(19 5.2 4.2 11.2 15.9 23.7 311.0 51.[~ 

0.24 12.0 9,! 22,7 25.8 14.1 16.3 d;%5 

0.30 14,9 11.2 23,7 18.9 13.4 17.9 5~.0 

0,07 .,7,7 15,0 22',0 27.6 13,9 18.8 5~.5 

0,03 8,3 13,6 22,2 21.0 15.7 19.0 5E19 

0,05 15,0 14.0 27.4 20.0 9.8 13.8 57.2 

0.23 8. J 14.5 37.4 24.9 0.2 fa,9 7b.5 
0.12 LI.O 12.9 37,4 23,3 8.0 7.4 ~,0.7 

0.14 13.5 15,4 32,1 ~3,9 9.6 5,5 65,5 

0,29 7,9 13.7 37.0 23,4 6.9 9.1 69,3 

0.24 7.2 L0.8 34.1 27.9 8,6 ]1.4 70.5 

().!4 4.9 7. |  26.2 26.2 17.2 18.4 69.5 

0,20 4,8 0.2 29.4 29,0 14.5 13,1 72.0 

0,15 13,1 19.8 39,7 17.1 5,5 4..Q 62.3 
0, t5 15.8 19,4 41,8 18.2 3.6 1.2 63.6 



i 
4.n 
i 

I..,I..i i, ~ l 
.... ~:.;. I.,. 

rAu L__JL ~ ( C _ U ! ~  

LOItPARAIIV[ CAIALYS] IESl DAIA 

(it 2 ACIIVAI[U CAIAL¥$I$) 

UUIE ~pec I I IC 
• , '. At I l v l t y  Ac t i v i t y  

(;~l.l,U~ltlUll , I% $V~ I'uud U~,/¢' I~u.v. I~ellv. Cony, imol iylllJd~l/ itill (0/  ~ II.vdtocalbm~ '., h . t l i v l l j j  MI 
_. L _ _ .  ~ _u_~ v,~:L,' ~ ! ;?  .cuj;,~ !!2'.'::!-~J;?- ~:o _.L, ,jL~UJ,,_ ,,~J,,__.,oJ,,l~ :_c~:~(;T_c4_--E_~;~"~,~:-.c;, ,_ c_~9--:_c/,:-c~): c~-~i 

Lu?(tbld/ iJt l f l ' l 'J4/ [0 ~r 

H~O'J.tSIO~ 4.U 9.4 30) 240 2.O 

b570-bU.E~ 302 761 ?.0 

]nO ?60 2.0 

¢o~(COJu/IttUl',')41 [..~o l.i.i 

5JO? 52  4.U 2 ~  240 2,0 

~ l u -~ / . ??  3011 251 2.0 

1.0 0.45 Z4.4 33,1 lS.L 

1,5 0,52 2~.0 37,5 13,0 

2.0 U,52 JO.O 35.U 9.2 

1,0 O.J? 20.11 30.2 9.13 

1,0 U.Su 33.0 4].8 24,2 

1,0 0,54 41.1 53,3 2d,8 300 7112 2,0 

Co?(C(JPuIZr (bJ'r)4J Co /_.[r 

$10? -- tA[u,d¢d 5,:l lO,;? 300 242 I,B 0,52 0.49 65 ,8  67.1 63.2 
lu~l - UU6~-I-JJ 

21.0 0.138 IO,5 19,4 28.9 74.11 0.3 U.I C.'.O 

20.4 0.143 19,1 77,? 34.5 12,O 4.? 3.0 50.1 

15,O 0,112 I I , d  21.4 33.9 14.3 4.9 1.1 53.1 

17,9 O,O03 12.6 26.5 37.1 16.4 5.2 ;t,? SU.I 

29,5 0.206 15.3 13,? ;?9,6 21.3 LO.6 9.6 t. l .S 

J6.7 0,245 ;?3.b 17.3 34,] 15.2 6.O 3.7 !,5.5 

S?,9 0.323 20,6 26.7 311,O IO.? ~.5 1.4 51.~ 



I 
1.~ 
o'I 
I 

- -  "l+m+ne I i 
so. psi,3 9 ciLlhr 

t, v4 

1,1 1~! 

11 730 

L+ L1,} 

Pb Jhl 

J~ ~ub 

Jt l  454 

41 41~ 

4,1 50~ 

41 51~ 

~u 591, 

~J h#'J 

~tJO V,tl !'.0 , ]3.6 

2~u 25o l,o 3b.J 

Jbu ~bi 1,11 JJ,O 

~OO 2GO ~,0 31.3 

3Oh 200 ~.t1 22.9 
_ 

JUU ZGI Z,O 33,9 

b~Y 200 Z,O ~5.5 

Jim 201 ~,0 5U.I1 

)I~ 200 2.0 40.G 

3IS ~llO ?.o ?7.3 

31b 260 2.0 29,4 

3 ] ,I 241| 2,11 

f.,il~l r 6 

++J[ ul(l(i' '+LI(I I IlL fig 5LcHf~ittV 
lih/II- 1 P- ~[+ 

lt,.t+ 1tL, {~'b.'J,J) (uz, lC+lt+/iell6rJ)i+t+~ {IJl'r)4tSl(t ~ 

. . . .  LIsaoO )ulk kct ' iv lLy 

~,+XCOql 2 7pfCO i tgH 2 Feed ACO/ J~ol syngas/ 
COtll 2 Al l  2 k9 c,~t/h 

I 

; } l , l l  ~Jl.G l .b  I1, .~5 34, t 

~15.1 ;!J.51 1.14.4 I , I  11.72 ID.U 

2,3.51 4],7 ! .0 11.54 I t  .11 

5peclflc ,I 
~elect iv |Lv wtl , , A c t i v i t y  

+.~,~.,I~ /,,i. + =  ~ ! ! 

0.202 ,I.I1 9.~ P+.4 2Y.U 1.1.~ !l~.l I Y:'-++ + 
I 

0 . 1 1 2  14 .~  21 , t i  33. ,1 15 .b  I . , . t  ~ h . l  , ~,u,L i 

23.7 I11.II I I ,, I l.J ci +, 0,11U IO.E' Ib.5 2Y.2 

'J.6 14.7 ..... Pb.t 

I G.J IO.q .2Y.t) 

7.~ 1~.~ 

10.4 1 1 . 4  

13.1 I~.iI 

IU,II1 IU.O 

2J,O 24.9 

17.'J 22.5 

iS.U 19.4 

lr.1.11 Z,I.2 

17,~ 23.~ ~l.[J 

• m.Ul b3,~ i . i  u.65 

25,U 1 I+Z,9 1,5 0,52 

Ib.2l 5Z.U 2,0 0,59 

lO.4l 39,b 1.0 O.btl 

2U,3 ]q. l l  2G.G 1.11 0.5:1 

14.0 0.094 

2 0 . ~  0 .  lOU 

30,3 O, 159 

31,7 U, 1911 

45.4 O. 291 

35.3 0,231 

24,4 0.151 

2b. I O. 144 

ILl. 1 II, 1115 

~,1,2! ,16,4 1 . 0 .  0.52 

~O.lJl 51.4 l .b  0.61 

Jb.lJl ~5,0 ~.0 0.G7 

l~.l, Jl 39,3 1.5 11.+,5 

:,'1..11 41~,+1 !.0 0.,15 
)5.01 47,1 I ,I .  0.511 

I 
o17.11 lp i) ! ~,I i t,t,.l+ 

37.9 12.,1 i 'Ll' :111: , +  .+, 

32.1$ 30,11 lO.'J , 5,11 7 q.J.+ I 
" i 

36,U 25.I G.3 3,ti ' bik,,t i 

39.1 17,1 5,5 4,II I I . . . .  "I ,,i' • 
1 

i 30.3 21.2 11.4 U.3 I b "+ 9 i ~ i 

, . ,  ,.,, 

36,1~ 6.0 1.7 

41.11 --11~,2 i J '¢  1,2 . l,J b -'! 
m m  m 

~,I 1 53.9 ++., ,+.,i +.+ 

. . . .  m b3,1 +,,b lq . l  l +  i l . d  . b'~ I. . . i  

i5.2 Or090 



MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUI~IARY 

tttff~tttftttttttftttt~ttt~tttttft~tt~ttttttt~tttttttttttttttt~tttttttttt~tttt~tttttt~tttt.' 

CATALYST : Co/FE/ZR/SI02 
SAMPLE NO: 8670t12t23t6 

REACTOR LOADING, ~LS : 459-0 T, C : 241-0 FEED RATIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG : 300 CO/H2: 1-56 
TIME ON STRE/Vb HRS : ~/4-I SV, L/G/MR: 2.0 

t÷ttttt~tt~÷~tt~tt~ttt÷ttt~ttttttttt~ttttttttttttttttt~ttttttt~tttttttttttttttt~ttttt~t~tttt~ 

USAGE RATIO, CD/H2 : 0-55 BULK ACTIVITY, 
%OVERALL CONV., CU+H2:37-30 F~L SYNGAS/KG CAT/HR: 34-098 
%CO CONy- : 21-74 SPECIFIC ACTIVITY, 
%H2 CONV- : 61.55 ~L  C0/MOL tIETAI_/tIIN: 0-202 

ttttttt~tt~tt~ttt~tt~ttttt~ttttttt~tt~÷tttt~tttttttttt~ttttt~tttt~ttttttttttttttttttttttttt1 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 8-79 H20: 10-~ 
OXYGENATES : 0.14 CO : 77.i4 
C02 : 1.20 H2 : 1.74 

~ttttt~t~ttt~t~tt~t~tttttttttttttt~tttttt~ttttttttt~t~tt~tttttttttttTtttttttt~tttttttt~ttt. 

HYDROCARBON SELECTIVITY, w'r~: 

C1 : 4.78 C4tENE : 2-95 
C2*ANE : 1-06 C5,C11 : 29.41 
C2tENE : 0-25 C12tC18: 28.97 
C3tANE : D-66 C19tC23: 14-45 
C~ENE : 3-40 C..24t~(4 : 11-35 
C4 ISO÷ANE: 1.02 C35+ : 1.70 

tttt~ttttft~tt~t~t~t~÷*~+~t~t÷tttt~+t~ti-f~tt~t~tttt~ttttttt*t~tt~ttt~t~tt~t~ttt~ttttttt~t*. 

FUEL FRACTIONS, w'r%: 

~ASOLINE (C5tCl]): 29-41 
DIESEL (C~tC25) ; 59-19 

tttttttttttttttttttttttttttt•tttttttttttttttttttttttttttttttttttttttttttttt•tttttttttttttttttt 

% ELEMENTAL RECOVERY: CARBON : 96.79 
HYI)ROGEN: 96-23 
OXYGEN : 97-24 

tttt~ttttt÷tttttttti-~tttttt~tttttttttttttt~tttttttt~ttttt~tttttttttttttttttttttt~tttt~tttttt~. 
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TABLE 8 

HYDROCARBON PRODUCT. DISTRIBUTION 

RUN NO. 8670.12+23 

SAMPLE I~. 6 

CARBO~ I~U. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

].3 

14 

].5 

16 

17 

18 

!9 

2O 

21 

22 

N'I'ALKANES li'ALKENE BRANCHED [SOMERS 
WT ~ I~OLE ~ WT % ]~OLE • WT % MOLE 

4.78 29-49 0-00 0.00 0-00 0-00 

1.06 3.50 0-25 0.88 0-00 0.00 

O- 66 1.47 3-40 7-98 O-O(J 0-00 

1.02 1.75 2.95 5.20 0.00 0.00 

1.35 1.85 3.14 4.43 0.15 0.2.1 

5.15 5.91 0.2_3 0.28 0.00 0.00 

2.06 2.03 1.43 1.43 0.29 0-29 

1.91 1.66 1.24 1.09 0.49 0.42 

2.2_! 1.71 1.45 1.14 0.63 0.49 

2.07 1.44 1.31 0.92 0.50 0.35 

2.09 1.32 0.96 0.62 0.72 0.45 

2.24 1.30 0.~2 0.48 0.56 0.33 

2.48 1.33 0.56 0.31 0.64 0.34 

3.17 1.58 0.00 0.00 0.74 0.37 

3.43 1.59 0.00 0.00 0.78 0.36 

3.76 1-64 0.00 0.00 0.79 0.35 

4-00 1.64 0-00 0.00 0-78 0.32 

.3.64 1.42 0.00 0.00 0.59 0.23 

3.28 1.21 0.00 0.00 0.18 0.07 

3.00 1.05 0-00 0.00 0.16 0.06 

2.74 0.91 0.00 0.00 0-14 0.05 

2.48 0-79 0.00 0.00 0.13 0.04 
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TABLE 8 (CONTINUED) 

HYDROCARBON PROUrJCT DISTRIBUTION 

RUI'I NO. 8670",.I.2¢23 

SAMPLE NO. 6 

CARBON NO- 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N~ALKANES ltALKENE BRA~CHED I SOIIERS 
WT % I'k)LE % WT % r~.E % WT % MOLE % 

2-21 0.67 0-00 {J-O0 0.15 0-04 

1-95 0-57 0-00 0-00 O-Og 0-03 

1.72 0-48 0-00 0-00 0-05 0-02 

1.44 0-39 0-00 (].00 0.05 0.01 

l.Zl. 0.32 0.00 (].00 0.00 0.00 

0.99 0.25 O.~W] 0.00 0.~ 0.U2 

0.78 0.19 O.DO 0.00 0.02 0.00 

0.69 0.16 0.00 0.00 0.05 0.01 

0.64 0.14 O.O0 0.00 o.03 0.01 

0.5) 0.12 0.00 0.00 0.03 0.01 

0.49 0.10 0.00 0-00 0.03 0.01 

0.44 0.09 0.00 0.00 0.06 0.01 

0.47 0.09 0.00 0.00 0.00 0.00 

0.45 0.09 0.00 0.00 0.00 0.00 

0.31 0.06 0-00 0-00 0.00 0.00 

0.20 0.04 0.00 0.00 0.00 O.LK) 

0.16 0.03 0.00 0.00 0.00 0.00 

0.1(3 0-02 0.00 O.DO 0.00 0.00 
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TABLE g 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

tt~tftttf~tttt~÷~t~t~f~ttf~tftt~ttfftfttttf~fftt~t~ft~t~tfttft~tfttftftt÷ttffttt÷ttttfttttt~tttt 

CATALYST : CoIFE/ZR/SIO2 
SAMPLE RO: B670+12t23t14 

REACTOR LOADING, MLS : 459-0 T, C = 240.4 FEED RATIO, 
CATALYST LOADING, WT~: 16-8 P, PSIG : 305 C0/H2:1-67 
T [~  ON STREAM, HRS : 167-3 SV, L/G/MR: 1-0 

~+t*~ttt*~tt~t~t~t~ttt~t~tttt~t~ttttt~t*tttttttt~t~tttt~t~ttt~t~ttt~ttt~tttt~tt~t~÷t+~ 

USAGE RATIO, CD/H2 : 0.72 BULK ACTIVITY, 
%OVERALL CONV-, C0+H2: 35-06 MOL SYNBAS/KG CAT/HR: 16.035 
~C0 CONV- : 23.50 SPECIFIC ACTIVITY, 
%I12 CONV. : 5L~-37 t10L CO/MOL METAL/rIIN: 0-112 

t~t~tttttttt~ttt~t*~tttt~t~÷~t~+~t~tttttt~tt~tt~tt~t~tt~t*t~tt÷~ttt~ttt*t~t~+t÷tt~ett 

WEIGHT ~ PRODUCT DISTRIBUTION; 

HYDROCARBONS: 4-76 H20: 9-31 
OXYGENATES : 0-15 C0 : 81-16 
C02 : 2-56 H2 : 2-07 

ttftttftttffttt÷ttttftttf~f~ffffttfttttttttttft~tttt~tttt~tft~ftttttttt~tftt@tttttt~t~tt~tttt~ 

HYDROCARBO~I SELECTIVITY, wT~: 

C1 : 14.17 C4tENE : 6-95 
C2tANE ~ 3-06 C5tCll : 33-39 
C2tENE : 0.79 C12tC18: 16-57 
C3~ANE : 1.66 C19tC23: 6.05 
C3+ENE : 8-85 C24t3q : 5-51 
C4 I$O+ANE: 2.36 C35÷ : 0.63 

+tf~tttttttt~fttt~÷~t~t÷~tttf~tfftttfff÷ttttt~ttttt~ttt~tt~ttttttft~fttt~fttttftt*ttttf~ft~tf 

FUEL FRACTIONS, WT~: 

GASOLINE (C5~Cll)= 33-39 
DIESEL (C9tC25) : 32-60 

ttt••tttttttftt•••tt*•e*tttttttttt••ttttttttt•ttttttttttt•tttttttttttt•t•ttttttttttttttttTttttt•t 

% ELEMENTAL RECOVERY: CARBON : 86.93 
HYDROGEN: 86-34 
OXYGEN : 93-31 

f~ft~tttft÷ttttf~tttftt~ttttt~t~÷ttttttt~kttttttt~fttttttttt~tttttttt~tttttt~tt~tttt~ttttt~ 
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TABLE I0 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. B670,].2~-2_3 

SAMPLE IJO. 14 

CARBON NO. 

1 

2 

3 

5 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NtALKANES ltALKENE BRANCHED ] ~OHERS 
WT ~ ~ZI_E % WT % MOLE • WT % [~_E 

14.17 46.49 0.00 0.00 0.00 0.00 

3.06 5.35 0.79 1.48 0.00 0.00 

1.66 1.98 8.85 11.06 0.00 0.00 

2.26 2.04 6.95 6.52 0.10 0.09 

2.72 1.98 6.62 4.96 0.33 0.24 

7.37 4.50 0.27 0.17 0.00 0.00 

2.52 1.32 1.87 1.00 0.24 0.13 

1.73 0.79 1.12 0.52 0.32 0.15 

1.52 0.62 0.98 0.41 0.24 0.10 

1.56 0.58 0.97 0.36 0.41 0.15 

1.44 0.48 0.67 0.23 0.48 0.16 

1.52 0.47 0.56 O. 18 O. 43 O. 13 

1.56 0.44 0.42 0.12 0.52 0.15 

1.91 (].50 0.00 0.00 0.53 0.14 

1.91 0.47 0.00 0.00 0.57 0.14 

1.99 0.46 0.00 0.00 0.56 0.13 

1.90 0.42 O.O0 (].IX) 0.42 0.09 

1.51 0.31 O.O0 0.00 0.26 0.05 

1.34 0.26 0.00 0.00 0-09 0.02 

1.23 0.23 0-00 (].00 0.08 U.OI 

1.13 0.20 D.,AD 0.00 0-07 0.01 

1-04 0.18 0.00 0.00 0.07 0.01 
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TABLE 10 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO, 8670÷1Pt2.3 

SAIIPLE NO. 14 

CARBUN NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NI'ALKANES IfALKENE BRANCHED ISOrlERS 
~'IT ~ ffOLE • WT ~ MOLE % WT ~ MOLE 

¢ 

0.94 0-I,,3 0.00 0.00 0.06 0.01 

0.84 0.13 0.00 0.00 0.05 0.01 

0.77 0.12 0.00 0.00 0.04 0.01 

0.66 0.09 0.00 0.00 0.03 0.00 

0.56 0.08 0.00 0,00 0.02 0.00 

0.47 0.06 0..00 0.00 0.03 0.00 

0.39 0.05 0.00 O.DO 0.02 0.00 

0.35 0.04 0.00 0.00 0.02 0.00 

0.34 0-04 0.00 0.00 0.01 0.00 

0.33 0-04 0.00 0.00 0.00 0.00 

0.31 0.03 0.00 0.00 0.00 0.00 

0.27 0.03 0.00 0.00 0.00 0.00 

0.22 0.02 0.00 0.00 0.00 0.00 

0.16 0-02 0.00 0.00 0.00 0.00 

0. i i  0.01 O.~JO 0.00 0.00 0.00 

0.07 0.01 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 
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TABLE 1 l  

IIASS BALANCE 
PROCESS CONDITIONS AND PROI~JCT SLIPI'L~RY 

t*tttt+~tt~tttfttt+ttttttttt~ttttt~ttttttttttttt~tt*tttttttttttt~tttttttttttttttttttttttttttt. 

CATALYST : C o / F E / Z R / S I U 2  
S~PLE No: 8570~12t23*17 

REACTOR LOADING, ~ILS : 459-0 T, C : 241-2 FEED RATIO, 
CATALYST LOADING, WTX: 16-8 P, PSIG : ~)(}0 C0/H2: 1-00 
T~ME ON STRE~, MRS : 238.0 SV, L/G/HR: 1.0 

tttt~ttt~ttttttt~t~ttttt~t÷~tttttttttttttt~t~t~ttt~.tt~ttt~tt~ttt~t~tttt~t~t~tt~t~t~ttttt . 

USAGE RATIO, C0/H2 : 0.54 I:}tlLK JLrTIVII"Y, 
%DVERALL CONY., CD+H2:33-59 MOL SYNGAS/KG C.a.T/HR: 14-974 
%[:0 CoNy. : 23.55 SPECIFIC ACTIVITY, 
~2  CoNy. : 43.66 I'IOL CO/McL IVIETAL/MItl; O-{JS~ 

t~t~fttttttHt*tttttttttfttt~t~tftHtttttt~tt~tt~tttt~ftt~ttt~tttt~tt~t~fttt~tfttt~ 

WEI6HI- Z PROB~CT DISTRIBUTION: 

HYDROCARBONS: 8-01 H20: 11.68 
0XYSE~TES : 0-22 CO: 75-25 
C02 : 0.89 H2 : 3.95 

ttHttttl-ttttttttttttttttttt ; ; ; ; ; ; ; ; I-Ptttt-Pttttttttttttt-tt-tWtt-ttttHH-ttttttt-ttt-ttt t t t t t t t t t t -  

HYI)~N ~ECTIVIl'i', Wl'I: 

: 10-22 C4tENE : 4-51 
C2tANE : 2-10 C5.Cll : 29-23 
C2*B~ : 0.36 C12~18: 23-72 
C3t~t~E : 1-55 C ~ :  10-03 

C4 Tso+~: 2.30 C35+ : 1.27 

FUEL Fm~-ri~s. ~T%: 

~S0LZ~ (C5~C11): 29.23 
DIE.~EL (CDtC~) : 47-43 

ttttttttt~t~t~tttttttt~tttttttttttttttttttttttttttttt~t~fffft~tttt~tttt~ttt~t 

% ~ A L  RECOVERY" CARBON : 93-20 
~ :  93-82 
UXY~N : 96-21 

; ; ; ; ; ; ; H'H'tttHtt4-tHH~ttH-tIHH-t~tt~ttttttttHtt~ttttttt ~i ; ; ; ; I; ; MtttttH'tl'tttttttttt ttttttttt' 
! 
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TABLE 12 

HYDROCARBON PRODUCT DISTRIBUTION 

HUN I~O. 8670e12~23 

SAMPLE NO. 17 

CARBOt~ NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANE$ ItALKENE B~NCHED ISOr~RS 
WT • MOLE % WT Z Ivk~_E % WT • MOLE Z 

10.22 43-17 0.00 0.00 0.00 O.DO 

2-10 4.74 D-36 0-87 {)-00 O-O0 

1-55 2.38 5-~0 9.02 0.00 0-0{] 

2.21 2.58 4-51 5.44 0-09 0.10 

2.58 2-42 4.39 4.24 0-28 0.26 

4.69 3-69 0-17 0.13 0-00 O.OD 

1.97 1-33 1.07 0.74 0-16 0.11 

1.66 0-98 0.92 0.56 0-26 0.16 

2-19 1-16 1-16 0.62 0.57 0.30 

2.q0 1-14 1-09 0.52 0.43 0-21 

2.13 0-92 0.72 0.32 0-37 0-16 

2-22 0-88 0-56 0-23 0-36 0-14 

2.32 0.85 0-34 0.13 0.44 0-16 

2-63 0-90 0-00 U.O0 0.46 0.16 

2-70 0-86 0.00 0-00 0-48 0.15 

3.14 0.94 0.00 0.00 0.57 0.17 

3.49 0-98 0.00 0.00 0-71 0.20 

2-85 0-76 0.00 0.00 0-44 0-12 

2-39 0.60 0.00 0.00 0-15 0.04 

2-10 0.50 0.00 0.00 0.13 D.03 

1-86 0-42 0.00 0-00 0-11 0-03 

1.64 0-36 0.00 0-00 0-10 0.02 



TABLE ZZ (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTIUN 

RUN I¢. B670I~].2t23 

SAMPLE NO. 17 

CARBON NO. 

23 

24 

25 

2@ 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'I'ALKANES ].tALI(ENE ~RANCHEI) ISOMERS 
WT % MOLE X WT • ~]OI_E ~ WT % POLE % 

1.46 0.30 0.00 0.00 0.09 0.02 

1.30 0.26 0.00 0.00 0.08 0.02 

1.17 0.22 0.00 0.00 0.07 0.01 

1.08 0.20 0.00 0.00 0.05 0.01 

0.94 0.17 0.00 0.00 0.04 0.01 

0.82 0.14 0.00 0.00 0.05 0.01 

0.70 0.12 0.00 0.00 0.04 0-01 

0.63 0.I0 0.00 0.00 0.04 0.01 

0.55 0.09 0.00 O.CIO 0.03 0.00 

0.54 0.08 0.00 0-00 0.02 O.DO 

0.49 0.07 0.00 0.00 0.00 U.O0 

0.45 0.06 0.00 0.00 0.02 O.DO 

0.38 0.05 0.00 0.00 0.00 0.00 

0.30 0.04 0.00 0.00 0.00 0.00 

0.Z3 0.03 0.00 0.00 0.00 0.00 

0.16 0.02 0.00 0.00 0.00 O.O0 

0.15 0.02 ()-00 0-00 0.00 0.00 

0.07 0.01 0.00 0.00 0.00 0.00 
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TABLE 13 

~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

÷tttt÷tt~t~÷t~tttt~ttt÷ttt÷ttftt~t~t~fttt~tttttt~t÷~t~t~÷~tt~tt~÷t~ttt~f~tt~÷~ft~ 

CATALYST : ColFEIZRISIO2 
SAMPLE NO: 867gt12~23÷20 

REACTOR LOADING, MLS : 459.0 T, C : 260.4 FEED RATIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG : 298 C0/H2:1-00 
TIME ON STREA~I, HRS ~ 252-0 SV, L/B/HR: ~-0 

USAGE RATIO, CO/H2 : 0-52 BULK ACTIVITY, 
XOVERALL CONV-, C0+H2:35-29 ~IOL $YNSAS/KG CAT/HR~ 15.733 
%C0 [ONV- : 24-20 SPECIFIC ACTIVITY, 
%H2 CONY- : 46.42 MOL C0/FIOL METAI_/MIN: 0.090 

~t~ttt~t~tt~ttttt~t~tt~*~tt÷tt~*~tt~ttfttt~t~t~tt~ttttttt~t*tt*t~tt~tt~ttt~tt~t~t~*~ 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 10-96 H20:11.39 
OXYGENATES : 0.15 C0 : 71-31 
C02 : 2.60 H2 : 3-59 

~tttttttt~tttttt~tttttttttt~tttttttftttttttttttttt~ttttttttttttt~ttttttt+~tt~tttttt~ttttt~t~tttt 

HYDROCARBON SELECTIVITY, WT~: 

(:1 : 9.57 C4tER= : 4.10 
C2÷ANE : 2-08 C5tCll : 26-66 
C2~'NE : 0-38 C12eC18:27-04 
C3tAtlE : 1.36 C19tC23: 12.91 
C3tENE : 4-98 C24t34 • 7-73 
ELI ISO+A~IE: 1-85 > C~ + : I.~4 

t t ~ t t ~ t  ttt~tH~Hl-~t~ttttttt~ki-~tt/ttttt~ttt~tt+t~HHH~tttttfttett 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  

Fu~ FRACTIONS, WT~: 

GASOLINE (CStCIl): 26-66 
DIESEL (C9tC25) : 52-37 

tttt~ttt*ttttt~ttt~t~tt~ttt~tt~tt~tttt~ttttt~ttttt~t~tttt~ttttt~tt~t~t~t~tt~tttt~tt~ttttttt 

ELEMENTAL RECOVERY: CARBON : i00-53 
HYDROGEN: 99118 
OXYGEN : 98.26 

t~÷ft~f÷~t~t÷t~ft÷tf÷~÷tt~~tfH~fftt~÷tttt~ff÷t~tt÷t~f÷tttt~ttt~t~tt~ftttttt÷÷÷ 
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TABLE 14 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t12f23 

SAMPLE NO. 20 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

~0. 
N+ALKA~IE$ ItALKENE BRANCHED ISOMERS 

W'I" % MOLE % WT :~ MOLE % W'I" % MOLE % 

9.57 42.75 0.00 0.00 0.(30 0.00 

2.08 4.95 0.38 0.96 0.00 0.00 

1.36 2.20 4.98 8.47 0.00 0.00 

1.78 2.19 4.10 5.23 0.07 0.09 

2.26 2.24 4.34 4.43 0.23 0.23 

4.08 3.39 0.26 (].22 0.00 0.00 

1.78 1.27 0.88 0.65 0.27 0.19 

1.49 0.94 0.80 0-51 0.36 0.22 

1.61 0.90 1.04 0.59 0.66 0.37 

1.65 0.83 0.96 0.49 O. 89 0.45 

1-64 0.75 0-66 0.30 0.81 0.37 

1.67 0.70 0.~8 0.20 0.53 0-22 

1.78 0.69 0-35 0.14 0.49 0.19 

2.53 0.91 0-00 0.00 0.59 0.21 

3.31 1.12 0.00 0.00 0.80 0.27 

3.87 1.22 0.00 0.00 0.81 0.26 

4.40 1-31 0.00 0.00 0.88 0.26 

3.76 1.06 0.00 0.00 0.80 0-22 

3.34 0.89 0.00 0.00 0.27 0.07 

2.83 0.72 0.00 0.00 0.23 0.06 

2.33 0.56 0.00 0.00 0-19 0-05 

1.90 0.44 0-00 0-00 0.15 0.04 
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TABLE 14 (CONTINUED) 

HYDROCARBON PROUUCT DISTRIBUTION 

RUN NO. 8670t12~23 

SAMPLE NO. 20 

CARBOrJ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NfALKANES IfALKENE BRANCHED ISO~ERS 
WT % ~'bLE • W-r ~ MOLE • WT 7~ I~IOLE 

1.55 0.34 0.00 0.00 0.12 0.03 

1.27 0.27 0.00 0.00 0,10 0.02 

1.07 0-22 0.00 0.00 0,08 0,02 

0.90 0.18 O.O0 0.00 0.06 0.01 

0.76 0.14 0.00 0,00 0.05 0.01 

0.66 0.12 0.I;0 0.00 0.05 0.01 

0.56 0.i0 0,00 0.00 0.04 0.01 

0.50 0.08 0.00 0.00 0-04 0.01 

0-45 0.07 0-00 0.00 0.03 0-01 

0.38 0.06 0.00 0,00 0.03 0.00 

0.34 0.05 0.00 0,00 0.03 0.00 

0.33 0.05 0-00 0.00 0.02 0.00 

0-33 0-05 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 0-00 0-00 

0-19 0-03 0-00 0.00 0.00 0.00 

0.17 0.02 0.00 0.00 0-00 0.00 

0.13 0.02 0.00 0-00 0-00 0-00 
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TABLE 15. 

JV~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUFtIARY 

ttttt~ttt~tt~tt~tttttttttt~ttt~tttttttttttttttttttttttttttttt~tt~tttttttt~t~t~ttttttttttttt. 

CATALYST : CO/FE/ZR/SI02 
SAMPLE NO: 867Dt12t23t23 

REACTOR LOADING, rtS : 459-0 T, C : 261-0 FEED RATIO, 
CATALYST LOADING, w-r%: ].~-8 P, PsIs : 300 CO/H2: 1-50 
TIME ON STRF.AM, HRS : 285.4 SV, L/G/HR: 1-0 

~tt~t~t~ttttttttt~ttttttt~÷T~f~t~tttttttt~tttt~ttttt~ttt~tt~tt~tttt~ttttt~tt~tttttttt~ 

USAGE PATIO, C0/~2 : 0.61 ~W.ILK ACTIvI'r~K, 
~VER/kLL CONV-, C0+H2: 33-03 ~_ SYNC~A~/KG CAT/HR: 14.762 
%C0 CONY. : 20-78 SPECIFIC ACTIVITY, 
%H2 CoNy. : 51.43 ~L C0/~L ~TAL/r~IN: 0-093 

ttttt÷ttt÷*~t~tt~ttt÷t+~t~tt+t~tttt~t~*~tt~*~ttt*ttttttt~t~+÷~t~tttttttH~tt~tt~tt~t 

WEIGPFF % PRODUCT DISTRIBUTION: 

FtYOIIOC.ARIK)NS: 8 -~  H20: 11-16 
OXYGENATES : 0-]3 C0 : 75.q5 
C02 : 2-20 H2 : 2-20 

+ttt~t~tt~ttt~÷t~t~tt~ttt~tt~t~t~t~tt~t~tttf~tt~tt~÷tti-t~t~t~t~t~tt~ttt~tttttt. 

HYDROCARBON SELECTIVI~, ~ I :  

C1 : 6.26 CqtENE : 3-25 
C2tANE : 1-35 C5'Cli : 29.00 
C2tENE : 0-35 CI?tC18: ~-~:~3 
C3tANE : 0-71 C19tC~: 12-41 
C3tENE : 3.70 C24t~ : 7.67 
C4 ISO+ANE: 1-07 C35+ : 1-35 

ttttttttt~tt~ttttt÷tttt~tt~t~t÷ttttttttttttttett~tttttt~tt~tt~ttttttttt~t~t~tttt~tttttttt~ttt. 

FUEL FRACTIONS, vrrZ: 

GASOLINE (C5t~]~): 29-00 
DIESEL (C9tC25) : 60-11 

ttfttttt~t~tttttt÷tttt÷~ttt~tttttt~t~tt~ttttttttttttt÷ttt~tttttttttttt~t~tttttttttfttt~tt~t 

FIEMENTAL RECOVERY: CARBON : 99-12 
HYI~ROGEN: 107-15 
OXYGEN : 100-47 

tttt~ttt~t~tt~tt~ttttttt~ttttttt~ttttttttttttttttttttttttttttt~ttttt~ttttt÷~tttt~ttt~ttttttt. 
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TABLE 16 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670~12+23 

S~PLE ~0- 23 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

J 

18 

19 

2O 

21 

22 

NfALKANES 
WT % MOLE % 

6-26 34-53 

1-35 3-98 

0.71 1.43 

1.03 1.56 

1.49 1.82 

4.78 4.91 

1-90 1.68 

1.63 1.27 

1.71 1.18 

1.87 1.16 

2.O7 1.17 

2.15 1.12 

2.33 1-12 

3.24 1.45 

3.71 1.55 

4.26 1.67 

4.43 1.63 

3.30 1.15 

2.98 0.98 

2-62 0.82 

2.24 0-67 

1.88 0.54 

IfALKENE BRANCHED I COrIERS 
WT ~ MOLE ~ WT ~ f'IOLE 

0.00 0.00 0.00 0.00 

0.35 1.09 0.00 0.00 

3.70 7.79 0.00 0.00 

3.25 5.12 0.04 0.07 

3.62 4.56 0.19 0.25 

0.34 D.36 0.00 0.00 

1.15 1.04 0.33 0.29 

0.95 0.75 0.41 0.32 

1.24 D.87 0.72 0.50 

1.23 0.78 1.17 0.73 

0..°,4 0.54 1,26 0.71 

0.86 0-45 0-98 0-51 

0.73 0.35 1.02 0,49 

0-00 0.00 1.07 0.48 

0.00 0.00 1.20 0.50 

0.00 0.00 1.30 0.51 

0.00 0.00 1-29 0.47 

0.00 0.00 1-01 0.35 

0.00 0,00 0.27 0.09 

0.00 0.00 0.23 0.07 

O.OO 0-00 0.25 0-07 

0.00 0.00 0.20 0.06 
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TABLE 16 (CONTINUED) 

HYDROCARBON PRODUCT D[STRIBUT]ON 

RUN NO. 8670t12t23 

SAHPLE NO. 23 

CARBON I~3. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT ~ [vk~_E ~ WT Z ~OLE ~ WT ~ MOLE 

1.57 0.43 0.00 0.00 0.16 0.04 

1.30 0.34 0.00 0.00 0.13 0.03 

1.09 0.27 0.00 0.00 0.i0 0.02 

0.90 0.22 0.00 0.00 0.07 0.02 

0.74 0.17 0.00 0.00 0-06 0.01 

0.63 0.14 0.00 0.00 0.07 0.01 

0.9 0.Ii 0.00 0.00 0.05 0.01 

0.47 0-i0 0.00 0.00 0.04 0.01 

0.41 0.08 0.00 0.00 0.03 0.01 

0.36 0.07 0.00 0.00 0.02 0.00 

0.32 0-06 0.00 0.00 0.02 0.00 

0.33 0.06 0.00 0.00 0.01 0.00 

0.34 0-06 {I.00 0-00 0-00 0-00 

0-29 0-05 0.00 0-00 0.00 0-00 

0-24 0-04 O.uO 0.00 0.00 0-00 

0.20 0-03 0-00 0-00 0.00 0.00 

0-16 0-03 0-00 0.00 0-00 0-00 

0.12 0-02 0.00 0.00 0.00 0.00 
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TABLE 17 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU[~1ARY 

tft~ttttttttttttttttttt~tttt~ttt~tt~tfttttttttttttttttttttttttttt~tttftttttttttttttttttttttft! 

CATALYST : Co/FE/ZR/SIO2 
SAt~PLE NO: ~670t12t23t26 

REACTOR LOADING, MLS : 459-0 T, C : 260.5 FEED RATIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG : 300 C0/HZ: 2-03 
TIr~E or= STREAM, NRS : 310 ; SV. L/G/HR: 1.0 

÷~*~÷~ftt~÷÷ft~÷t~t~t~ft~t~t~tt~tttt÷~f÷~tf~tttttttf~t~ttttt~f~f~t~tt~ttt[ft~tt~ 

USAGE RATIO, CU/H2 : 0.67 BULK ACTIVITY, 
XUVERALL CONV-, C0+H2: 31-33 nOL SYNGAS/KG CATAIR: 13-991 
~C0 C(3Nv. : 18-80 SPECIFIC ACTIVITY, 
%H2 CoNy. : 56.77 MOL C0/MOL METAL/MIN: 0.094 

tttttttftt~tt~ttttt~tttt~t~ttttttttt~ttt~tItttttttttt~tt~tt~t~tt~tet~t~tirttttt~ttttttt~ttt~; 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-65 H20: 9.23 
0X'YGENATES : 0.i0 CO : 81.47 
C~2 : 2-02 H2 : 1-53 

ftt~ft~tft~t~tttttttttttt÷ttttttttttttttttttttttttt~ttttttttttttttt~ttttttttt~tttttttt~ttt~ 

HY~ROCARB{}~I SELECTIVITY, WTX: 

CI : 7.47 C~tENE : 3.94 
C2~ANE : 1-46 C5+CII : 32.75 
C2eENE : 0-47 C12~C18: 30-83 
C3÷ANE : 0-76 C!9tC23: 10-94 
C3÷ENE : 4.48 C24~34 : 5-33 -- 
C4 ISO+A~E: 1-10 C35+ : 0.47 

ftt~ttt~fft~tf÷t~ttit~tttt~tt÷tttttttt~tttt~÷tftttt÷tttttt~ttftttt~tt~*tt*t~tt÷~fttttttti 

FUEL FRACTIONS, vrr%: 

GASOLINE (C5~Cll): 32-75 
DIESEL (C9tC2.5) : 57.63 

tttttttt•ttt•tttt••t•tt••••ttt••*tt•tttt•tt•tttttttttttttt•ttttttt*tt••••ttttttttttttttttt••tti 

Z ELEMENTAL RECOVERY: CARBON : 93-65 
HYDROGEN: 98.12 
OXYGEN : 98-13 

~t1~tt~ttt~t÷[tfftt÷*~tttttttttttttftt~tttttttttttttttttttt~tt+*tt~t~t~tttttttttttttttttt 
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TABLE 18 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670.12t23 

SJ~IPLE NO. 26 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES I*ALK ENE 
WT % MOLE • WT % ~IOLE % 

7-47 )6-82 0.00 0-00 

1.46 3.85 0.47 1.33 

0.76 1.37 a.,-,8 8.40 

1.10 1.49 3.94 5.54 

1.65 1.80 ~.60 5.18 

5.46 5-01 0.59 0.37 

2.20 1.73 1.17 0.94 

1.76 1.22 0.93 0.66 

1.72 1.06 1.32 0.83 

1.86 1.03 1.46 0.82 

1.66 0.84 1.13 0.58 

1.96 0.91 1.02 0.48 

2.08 0.89 0.87 0.38 

2.33 0.93 0-61 0.24 

3.06 1.14 0-00 O.~ 

3.37 1.18 0.00 0.00 

3.34 1.10 0.00 0.00 

2-52 0.78 0-00 0-00 

2.34 0-69 0.00 0.00 

2-21 0.62 0.00 0.~ 

2-01 0.54 0-00 0.00 

1.74 0.44 0.00 0.00 

BRANCH~n ISO~RS 
WT % MOLE % 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0-00 0.00 

0.19 0-20 

0.00 0-00 

0.38 0.30 

0.48 0-33 

0.93 0.57 

1.71 0.95 

1.74 0.88 

1.70 0.79 

1.44 0.62 

1.39 0.55 

1.38 0.51 

1.38 0.48 

1.39 O.46 

1.01 0.31 

0.26 0.08 

0.26 0.07 

0.25 0.07 

0.22 0.06 
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TABLE 18 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670.12t23 

SAMPLE NO. 26 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

34 

35 

36 

37 

38 

39 

40 

N'I'ALKANES I"I'ALKENE BRANCHED ISOt~ERS 
WT ~ I~]O[ E ~ WT % MOLE % WT ~ MOLE % 

1.45 0.35 0.00 0-00 0-18 0.04 

1.17 0.27 0.00 0-00 0-14 0.03 

0.91 0.20 0.00 0.00 0.11 0.02 

0.69 0.15 0.00 0.00 0.07 0.02 

0.52 0.11 0.00 0.00 0.05 0.01 

0.39 0.08 0.00 0.00 0.06 0.01 

0.30 0-06 0.00 0.00 0-03 0.01 

0.23 0.04 0.00 (.I.00 0.02 0.00 

0.19 0.03 0.00 0.00 0.02 0.00 

0.15 0.03 0.00 0.00 0.01 0.00 

0.14 0.02 0.00 0.00 0.01 0.00 

0.13 0.02 0.00 0.00 0.01 0.00 

0.11 0.02 0.00 0.00 0.00 0.00 

0.I0 0.02 0.00 0-00 0.00 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 

0-07 0.01 0.00 0.00 0.00 0.00 

0.06 0-01 0.gO 0.00 0.00 0.00 

0.05 0.01 0.00 0.00 0.00 0.00 
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TABLE 19 

FIASS BAL~J~CE 
PROCESS CONDITIONS AND PRODUCT SUt~ARY 

t t t t f t t t t t t t t t t f f t t t t t t t f f t t  t t t t  f t t t t t t f t r  tttttttttttttttttttttttttttttltttttttttttttttt t t t t t t t ' "  

CATALYST : Co/FE/ZR/SI02 
SAMPLE NO: 8670.12+23.32 

R~_ACTOR LOADING, MLS : 4S9-0 T, C : 260-5 FEED RATIO, 
CATALYST LOADING, ~rr%: 16-8 P, PSIG : 300 CO/H2: 1-50 
TIME ON STREAM, HRS : 406.5 ~ ,  L/G/HR: 2-0 

•tttt•tttttt•tt•t+•ttttt•t•ttt•tttt••t•••••t•t•t•t•••••f•t••t•tttt••t•t•tttf•ttttt•••t•ttttttt. 

USAGE RATIO, C0/H2 : 0.46 BULK ACTIVITY, 
~VEF~LL CONV-, C0+H2:22-92 HOL SYNGAS/KG C.AT/HR: 2(]-467 
%CO CONy. : 12-04 SPECIFIC ACTIVITY, 
%H2CONv. : 39.25 MOL C0/HOL rtE'TAI./tIIN: 0-108 

ttt•t•tttt•ttttttt••t•tt••ttttttttt÷•••tttttt•t•t•ttt•ttttttt•••tttf•t•tt•ttttttttt•tttttt•tt•. 

WEIGHT Z PRODUCT DISTRII~TION: 

HYI)ROC~ARBONS: 4-59 H20: 6-44 
OXYGENATES : 0-15 C0 : 85-~ 
C02 : 0-45 H2 : 2-81 

•+t•t•t•ttttt•t••ttt••tt•ttttt•t•tttttttttttttttttttttttttttttttttttttttttttttttttttttttt•ttt 

HYDROCARBON SELECTIVITY, wr[~: 

C1 : 10.36 C4+ENE : 5-19 
C2tANE : 2-32 C5tCll : 36-03 
C2t~E : 0-46 ClPtCl8: 26-11 
C3t~J~E : 1.45 C19tC23: 6-28 
C3+ENE : 5-83 C24t34 : 3-41 
C4 I$O+ANE: 2-19 C35 + : 0.36 

t t t t t t t t t t t t t t t t i - f t  ttttt~tttttttttttttttttttttttttttttt tttttttttfft~ttttttttttttttttttttttTtt. 

FLIEL FRACTIONS, ~rF~: 

GASOLINE (CStCll): 36-03 
DIESEL (CgtC2S) : 47-19 

tttttt•••••tt••t••ttttt•tttttttttttttttttttt•ttttttttttt•tttttttttttttttttttttttttttttttttttt•. 

ELErlENTAL RECOVERfl': CARBON '. 97.04 
HYDROGEN: 92-86 
OXYGEN : 98-96 

t t t t t t t  t t t t t t t t  t f f 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 t t I t  t t t t t t t t t t t t t t t t f 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 -  
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TABLE 20 

HYDROCARBON PRODUCT DISTRIBUTIUN 

RUN NO. 8670t12+23 

S#MPLE NO. 32 

CARB~Wa ND. 

1 

2 

3 

4 

5 

B 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NI~ALKANE$ II'ALKENE BRANCHED ISOMERS 
WT ~ MOLE % WT % MOLE ~ WT % MOLE % 

10.36 41.34 0.00 0.00 0.00 0.00 

2.32 4.94 0.46 1.05 0.00 0.00 

1.45 2.10 5.83 8-87 0-00 0-00 

2.09 2.30 5.19 5.93 0.i0 9.11 

2-78 2.46 5.63 5.14 0.34 0-30 

6.03 4-48 0.30 0.23 0.00 0.00 

2.71 1.73 1.06 0.69 0.29 0.19 

2-16 1-21 0.84 0.~ 0-38 0-21 

2.73 1-36 0.98 0.50 0.74 0.37 

3.99 1.80 0.01 0.00 0.86 0.39 

3.23 1-32 0.01 0.0i 0.96 0-39 

3-08 1.16 0.G2 0.01 1.07 0.40 

2.28 0.79 0.60 0-21 1.10 0-38 

2.22 0.72 0.49 0-16 1.11 0.36 

2-18 0-66 0.36 0-Ii 1.11 0.34 

2.19 0.62 0.00 0.00 1.39 0.39 

2-29 0.61 0.00 0-00 1.37 0.36 

2.04 0-51 0.00 0.00 1.21 0.30 

1.49 0.35 0.00 0-00 0.47 0. i i  

1.13 0.26 0.00 0.00 0.25 0.06 

0.95 0.20 O.OO 0.00 0.18 0.04 

0.82 0.17 0.00 0.00 0.15 0-03 
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TABLE 20 (CONTINUED) 

HYDR~AKBON PRODUCT UISTRII~VTIUN 

RUN NO. 8670,12t23 

SAMPLE t~U. 32 

CARBON ~.  

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

54 

35 

36 

5/ 

~B 

39 

NtALKANES I~'~.K~ BRANCHED ISOMERS 
~r % MOLE % ~ % Ma_E % ~T % MOLE % 

0.71 0.14 0.00 0.00 0.13 0.03 

0.60 0.II 0-00 0.00 0.10 0.02 

0.49 0.09 0.00 0.00 0.08 0.02 

0.~ 0.07 0.00 0.00 0.06 0.01 

0.52 0.05 0-00 0-00 0.05 0.01 

0.26 0.04 0.~,0 0.00 O.Oq 0.01 

0.21 0.03 0.00 O.OO 0.03 0.00 

0.18 0.03 0.00 0-00 0.03 0.00 

0.15 0.02 0-00 0.00 0-02 0.00 

O- 13 0.02 0.00 0.00 0-01 0.00 

O. 11 0.01 0.00 0.00 0.01 0.00 

0.10 0.01 0.00 0.00 0.01 O-IJO 

0.10 0.01 0.00 0.00 0.00 0.00 

0-08 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 O-OD 0.00 O.OD 0-00 

0-I]5 0.01 0.00 0.00 0.00 0.00 

0-0~ 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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TABLE 21 

MA~$ BALANCE 
PROCESS CONDITIONS AND PRODUCT SUF~ARY 

÷f÷~f~f~tf÷t~tttt~ft~ft~t~t~tttt~ttttttftttttt~tttt~ft~ttt~tt~ttttftfttftt~tt~÷ttttt 

CATALYST : ColFEIZRIS~02 
SA~@L~ NO: 8670~12÷23t35 

REACTOR LOADING, ilLS : /459-0 T, C : 261-1 F~D RATIO, 
CATALYST LOADING, WTX: 16-8 P, PSIG : 300 CD/H2: 1-00 
TIME ON STREAM, HRS : 430-5 SV, L/B/HR: 2-0 

~÷~tt~ttttftt÷ee÷÷tttttttftttttttttttttftt~t÷ttttttttt~ttettftttttttttttt~tft÷t~t÷tf~tet+~f÷t~t~ 

USAGE RATID, C0/H2 = 0.46 BULK ACTIVITY, 
~OVERALL CONV., C0+H2:33-91 ~]OL SYNGAS/KG CAT/HR: 30-286 
%C0 CONY. : 21.40 SPECIFIC ACTIVITY, 
XH2 CONV. : 46-43 r~OL C0/MOL ~IETALhIIN: 0-159 

~tt÷t~t~f~÷~÷÷~÷~t÷ttt~tt÷t~ttttt~t~t~ttttttt~tt~ttttttttt~ftt~ttttttt~tttttttt~te 

~EIGHT % PRO~CT ~ISTRIBUTION: 

HYDROCARBONS: 8-32 H20:11-02 
OXYGENATES : 0-30 CO: 75-77 
C02 : 0-90 H2 ~ 3-69 

t~tt~t~ttttttt~tttttt~tttttt~tt~tttttttttttttt~ttttttft~ttttfttt~tttte~tt~tttttttt~t~t~ttttttttt 

HYI]ROCARBO~I SELECTIVITY, WT~: 

C1 : I_3-08 C4tENE : 4.75 
C21~ANE : 3.12 C5÷Cli : 39.68 
C2*~E : 0-29 C12tC18: 17.05 
C3eANE : 2-66 C19tC23: 5-51 
C3tE~E : 5-54 C24.34 : 4-27 
C4 ISO+ANE: 3-49 C35+ : 0-54 

* t t t - i t  t t e t f ÷  t f t t t  t t t t t t t t f ~ - I ~ 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 ~ f 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  

F~L FRACTIOr~S, w'rl: 

GASOLINE (C5~C113:39-68 
DIESEL (C9tC253 : 38.33 

~ff÷f I ~  t fe t t f~ f t f t t t@~tt te t t t t t t t t f t t  fttttttttttt~tttttttttt~tiH~ttt@t~tf÷tttf~tt÷ttttettttfettt ~ 

~ELE~ENTAL RECOVERY" CARBON • 96-~) 
IIYDRO~EN: 92-19 
OXYGEN • 97-79 

t tbf  ~ t t * t t t t t t  t t t H ~ t * t t  fftttttttttttttttttttttttttttt,t**tt 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 f t t  t t t t t t t t t t , t  
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TABLE 22 

HYUROCARBOtJ ~RODUCT DISTRIBUTION 

RUN NO. 86701"12'm'23 

SAMPLE NO. 35 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

12 

13 

14 

15 

16 

17 

18 

19 

20 

Z1 

22 

NfALKANES IfALKENE BRANCHED ] ~OMERS 
WT % r"K)LE X WT • MOLE % WT % ["~)LE % 

13.08 45.82 0.00 0.00 0.00 0.00 

3.12 5.83 0.29 0.59 0.00 0.00 

2.66 3.39 5.54 7.40 0.00 0.00 

3.39 3.27 4.75 4.75 0.11 0.10 

4.01 3-12 4.71 3.77 0.41 0.32 

6.22 4.05 0.48 0.32 0.00 0.(.10 

3-07 1.72 1.03 0.59 O.Cn6 0.37 

2.76 1.36 0.90 0.45 0-95 0.47 

3.64 1.59 0.76 0.34 1.31 0.57 

3.19 1.26 0.73 0.29 1.28 0.50 

2.27 0.81 0.51 0.18 0-79 0.28 

2.06 0.68 0.44 0.15 0-76 0-25 

1-88 0.57 0.35 0.11 0.74 9.22 

1.95 0.55 0.00 0.00 0-69 0.20 

1.66 0-44 0.00 0.00 0.63 0.17 

1.44 0.36 0.00 0.00 0.57 0.14 

1.36 0.32 0.00 0.00 0-59 0.14 

1-33 0.29 0.00 0.00 0.60 0.13 

1.08 0.~ 0.00 0.00 0-52 0.11 

0.81 0.16 0.00 0.00 0.42 0.08 

0.66 0.12 (3.,sO 0.00 0.36 0.07 

0.57 0.i0 0.00 0.00 0.31 0.06 
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TABLE 22 (CONTINUED,) 

HYI~ROCARBON PRODUCT DISTRIBUTIUN 

RUN t~. 8670+12+23 

SAMPLE NO. 35 

CARBON t~]. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NI'ALKANE$ lfALKENE 
WT ~ tlOLE % WT % ~IOLE X 

0-50 0-09 0-00 0-00 

0.44 0-07 0-00 0-00 

0-38 0-06 0-00 0-00 

0.33 0.05 0.00 0.00 

0.28 0.04 0.00 0.00 

0.24 0.03 0-00 0.00 

0.20 0.03 0-00 0.00 

0.18 0.02 0.00 0-00 

0.15 0.02 0.00 0.00 

0.13 0.02 0.00 0.00 

0.II 0.01 0.00 0.00 

0.11 0.01 0.00 0.00 

0.13 0-02 0.00 0.~ 

0.12 0.01 0.00 0.00 

0.i0 0-01 O.IA] 0.00 

0.08 0.01 0.00 0.00 

0.07 0.01 0.~ 0.~ 

0.04 0-00 0.00 0.00 

}JP, ANCHED ISOMERS 
WT % MOLE % 

0.28 0.05 

O.25 0.04 

0-23 0.04 

0.21 0.03 

0.20 0.03 

0.18 0.03 

0.16 0.02 

0.14 0.02 

0.12 0.02 

0.10 0.01 

0.08 0.01 

0-05 O.01 

0.00 0"OO 

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 23 

MASS BALANCE 
PROCESS COHDITION$ AND PRODUCT SUft'IARY 

ttttttttttt~ft~tttttttttt~tttt~tt~tttttt~t~tttttttttt~t~tttt~t~ttttttttftttttttttttttttt 

CATALYST : ColFEIZRISI02 
SAMPLE NO: 8670t12t23t38 

REACTOR LOADING, ~L$ : 459-0 T, C : 260-2 FEED RATIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG : 597 CD/H2: 1-09 
TIME ON S~EAH, HRS : 4~4-5 SV, L/G/HR: 2-0 

tttttttttttt•t•ttttttttt•tt•tt•tttt•ttttttt•tttt•t•ttttttttt•ttttttttt•t••ttttt•tttttttt•ttttt, 

USAGE RATZO, CO/H2 : 0-58 MILK ACTIVI~, 
~DVEI~ALL CONV., CD+H2: 35-52 MOL SYNGASIKG C_J~T/HR: 31.77) 
%C0 CONY. : 24-95 SPECIFIC ACTIVITY, 
%H2 CONV- : 47.08 ~OL CUh~L ~IL:'rAL/MIN: ~-1~4 

tttttttttf~+tt~t~tttttttt+~tttt~t~tttt~ttt~t~t~tttttttttttt+~ttttttt~tttft~tt~ttt~ttttt.~ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 10-77 H20: 7-12 
OXYGENATES : 0-2~ C0 : 76.54 
C02 : 1 -76 H2 : 3-52 

tttttttttt~tt~ttt~ttttttt~tttttt~ttttttttt~t~tt~tt~tttt~t~tttttttt~t~tt~t~t~t~t~i 

HYDROCAP.~)N SELECTIVII~, Wl'~" 

C1 : 10.77 C4tB~ : 4.60 
C2*ANE : 2-49 C5tC11 : 30.33 
C2tENE : 0-28 C12tC18: 21-19 
C3t~@IE : 2-]_~ Cl~)tC2~ : II .LI4 
C3+E~E : 5-43 C24t34 : 7-65 
C4 ISO+ANE: 3-03 C35+ : 0-65 

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 - I - l t t t t - 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 f t  t t t i r l t  t t  t t t  t t t T t t t t t t .  

FUEL FRACTIONS, WTI: 

GASOLINE (C5tC l l ) :  30-33 
DIESEL (C9tC2~) : ./46.42 

tttttt•ttttttt•tt+t••tttttt•ttttttt•tttt•ttttttt••tttft•ttttttttttttt•t•ttttt•ttttt•tttttttttt. 

~LEMENTAL RECOVERY" CARBON • 97-06 
HY~ROG~ : 91-91 
OXYGEN : 88.30 

tftffttttttfftttttttttttttttttttl-tttttttttttttttttttttttt 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 .  
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TABLE 24 

HYDROCARBON PRODUCT I~ISTRIBUTION 

RUN ri0. 86701-12t23 

S~PLE NO. 38 

CARB~J 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
Ni'ALKANES 

WT • MOLE 

10.77 43.41 

2.49 5.36 

2.15 3-15 

2.90 3.22 

3.23 2.89 

4.74 3.56 

2.13 1-37 

1.80 1-02 

2-39 1-21 

3.16 1.44 

2.55 1-05 

2.36 0.90 

2-31 0-81 

2.23 0.73 

2-20 0.67 

2-2.3 0.64 

2.45 0.66 
i 

2.57 0-65 

2.36 0.57 

2.22 0.51 

2.01 O-44 

1.77 0.37 

I÷ALKENE BRANCHED ISOMERS 
WT % MOLE ~ WT % MOLE % 

0.00 0-00 0-00 O-00 

0-28 0-64 0-00 0-00 

5-'*3 8-34 0-00 D-0D 

4-60 5-30 0-13 0-15 

4-49 4-14 0-38 0-34 

0-24 0-18 0.00 0-00 

0-79 0-52 0.40 0-26 

0-68 0-39 0-51 0-29 

0.73 0:37 0.67 0.34 

0.05 0.03 0-70 0.32 

0.06 0.02 0.63 0.2(:, 

0.07 0.03 0.62 0.24 

0.00 0.0O 0.67 0.24 

0.00 0-00 0.60 0-20 

0.00 0-00 0.61 0.18 

0.00 0.00 0.6:3 0.18 

0.00 0.00 0.74 0-20 

0.00 0.00 0.90 0.23 

0.00 0.(.I0 0.34 0.08 

0.00 0.00 0.34 0'-08 

0.00 0.00 0.32 0.07 

0.00 0.00 0.29 9.06 



TABLE Z¢ (CONTINUED) 

HYDRDCARBON PRODUCT DISTRIBUTIO~ 

RUN NO. 8670*12t23 

SAMPLE NO. 38 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

3i 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NfALKANES lfALKENE BRANCHED ISOMERS 
WT ~ relOLE ~ ~F Z ~IOLE ~ WT ~ MOLE 

1.5"3 0.30 0.00 0.00 0.25 0.05 

1.30 0.25 0.00 0.0(3 0.20 0.04 

1.19 0.22 0.~ 0.00 0.16 0.0~ 

0.89 0.16 (l.O0 0.00 0.13 0.02 

0.72 0.12 0.00 0.00 0.10 0.02 

0-59 0-10 0.00 0.00 0.13 D.02 

0.49 0.08 0.00 0.00 0.09 0.01 

0.41 0.06 0.00 0.00 0.07 0.01 

0.34 0.05 0.130 0.00 O.D4 0.01 

0.28 0.04 0.00 0.00 0.03 0.00 

0.24 0.03 0.00 0.00 0.02 0.00 

0.20 0.03 0.00 0.00 0.01 0.00 

0.18 0.02 0.00 0.00 0.~ 0.00 

0-16 0-02 O.DO 0.00 0.00 0.00 

0.12 0.01 0.00 0.00 O.OO 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 
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TABLE 25 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

tttttttttt~t~tt÷~ttttttftfft~t~fttt~tfftt~tfttftttttt~ttttttt~t~ttttftt~t~t~fftttttttft~tffftt~ 

CATALYST : CoIFE/ZRISI02 
SAMPLE NO: 8670t12+23tql 

REACTOR LOADINg, ~S : 459-0 T, C : 280-7 FEED RATIO, 
CATALYST LOA~ING, w'r%: 16.8 P, PSIG : 308 CDIH2: 1-05 
TIME ON STREAM, HRS : 4 ~ - 9  SV, L/G/HR: 2-0 

~*ftH~t~f~*~÷t+t~**~t÷~fft*tt~t~tfttttttttttttttttHtffttt~tttt~ttttt~fttt+tt~ttt~ttttttttft* 

USAGE RATIO, C0/H2 : 0.65 BULK ACTIVITY, 
~0VERALL CONV-, C0+H2: 50-82 MOL SYNGAS/KG CAT/HR: 45-367 
~C0 CX)NV. : 38.83 SPECIFIC ACTIVITY, 
XH2 CONY- ; 63-45 i'10L C0/FIOL ~'IETAL/MIN: 0.297 

H~ f i  t t t t t t  ttt÷÷~÷÷ttttt÷tte÷tttttet+tfttttttttttttttttttettet~ttfttt~tttttt t t~ t t t t te t t t~ t t t t t t~  

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 13-26 H2D= 14-56 
OXYGENATES : 0.32 C0 : 60.43 
C02 : 8.98 H2 : 2.44 

ttttttft~ttttt~tttttt~tt~t~tt~t~t~ttt÷~ttttttft~fttttfttHt~ttftt~tttttttttttf~tettttt÷~tt 

HYDROCARBON SELECTIVITY~ w-r~: 

C1 : 22.96 C4tENE : 5.05 
C2÷ANE : 5.49 C5tCll : 34.37 
C2tENE : 0-29 ClPeC18: 12.56 
C3tANE : 4-91 C19tC23: 3-32 
C3~ENE : 4-89 C24t34 ; 1.67 
C4 ISO+ANE: 4.40 C35+ : 0-08 

e~ttttttt~ttt*ttt~*~*~*~ttt~ttt~ttttttttt÷*tt~ttttett~tt~tttttttt+tttttttttttttttttt~tttt÷~ 

FUEL FRACTIONS, WT~: 

GASOLINE (C5tCll): 34.37 
DIESEL (C9~C25) : 27-87 

Ht~tf~f~fH~fff~f÷tJr~tt~ttt{ttfttttttttttttttttt~ttttttttttittftftttttttttttttttttttttttttt 

ELEMENTAL RECOVERY: CARBON : 93-02 
HYDROGEN; 96-99 
OXYGEN : 95-88 

~tt~tt~t~ftt~*ftt~t~ttf~t~ttt~tt~ttttt~t~tftt~tttt~tf~tt~Ht~ttt~t~Htttttt~tt~tfft~tt~ 
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TABLE 26 

tlYDRUCARBON PRODUCT UISTRIBUTIUN 

RUI~ NO. 8670t12~23 

SAMPLE NO. 41 

CARB~4 

! 

2 

3 

4 

5 

6 

7 

8 

9 

iO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Nt~LKANE$ ItALKENE BRANCHED ISOMERS 
WT % r"IOLE % IAT % t~]OLE X, WT • I~I..E ~, 

22-96 58.41 0.00 0.00 0.0(] O.DO 

5.49 7-45 0.29 0.43 0.00 0.00 

4.91 4-55 4.89 4.74 0.00 O.(JO 

~.27 3.00 5.05 3.67 0.13 0.[;9. 

4.34 2-45 4-28 2.49 U.68 0.38 

5.24 2.48 0.80 0.39 0.0O 0.00 

2.81 1.14 0.38 0.16 0.~ 0.37 

2-25 0.80 0.40 0.14 1.04 0.37 

2.43 0.77 0.35 0.ii 1.43 0.45 

1-91 0.55 0.37 0.11 1.56 0.45 

1.47 0.38 0.27 0.07 1.46 0.38 

1.33 0.32 0.>_1 0-05 1.13 0.27 

1.39 0.31 0.34 0.08 0.60 0.13 

1.24 0.Z5 0.00 0.00 0.79 O-Ib 

0.95 0-18 0-00 0-00 0-44 0-08 

0.96 0.17 0.00 0-00 0-45 O.D8 

0.96 0-16 0.00 0.00 0.42 0.07 

0.91 0.15 0.00 0.00 0.44 0.07 

0.74 0.11 C.O0 0-00 0.15 0.02 

0.54 0-08 0.00 0.00 0.12 0.02 

0.57 0.08, 0.00 0.00 0-I0 0.01 

0-48 0.06 0.00 0.00 0-i i  0.01 
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TAB BE 26 (CONTINUED) 

HYDRUCARBON PROI]U.CT DISTRIBUTION 

RUN NO. 8670~-12~'23 

SAMPLE NU. 41 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3~ 

35 

36 

37 

3@ 

39 

40 

N~'ALKANES I"I'ALKENE 
WT ~ ~OLE ~ WT ~ MOLE 

0.43 0.05 O.OO 0.00 

0.36 0.04 0.00 0.00 

0.27 0.03 0.00 0.00 

0.23 0.03 0.00 0.00 

0.17 0.02 0-00 0.00 

0.12 0.01 O.JAD 0.00 

0.09 0.01 0.00 0.00 

0.07 0.01 O.DO 0.00 

0-05 0.00 0.00 0.00 

0.04 0.00 0-00 0.00 

0-03 0.00 0.00 0.00 

0-03 0.00 0.00 0.00 

0.02 0.00 0.00 0.(]0 

0-02 0.00 O.OO 0.00 

0.01 0.00 0-00 0.00 

0.01 0.00 O.O0 0.00 

0.01 0.00 0.00 U.OO 

0.01 0.00 0.00 0.00 

BRANCHED ISOnERS 
WT % MOLE 

0-08 0-01 

0-O7 0-01 

0-05 0-01 

0.04 0.00 

O.02 0.00 

O.UI O.OO 

0-01 O.OD 

0-01 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 27 

rsL~,SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SuB~mRY 

ttttt~t~tttttt~tttttt~tttttttttttttttttttttttttttttttttttttttttttiittttttttttttttttttttttttttt~ 

CATALYST : CO/FE/ZR/SI02 
SAMPLE NO: 8670t12+23÷~ 

RE~CTOR LOADING, MI.S : 459-0 T, C : 28U-5 FEED RATIO, 
CATALYST LOADING, ~rl'%: 16-8 P, PSIG ; 31? CU/H2: l-~{J 
TI~E ON STREAM, HRS : 503-2 SV, L/G/HR: 2-0 

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

USAGE P~TIO, CO/H2 : 0-62 ~tJLK ACTIVITY, 
%0VERALL CONV-, C~H2: 4 0 - ~  ~ L  SYNr.W~SIKG CAT/MR: 36-299 
%C0 CONy. : 25.82 SPECIFIC ACTIVITY, 
%H2 CoNv. : 62.90 MOL C0/MOL ME'FAL/PIIN: 0.2~I 

t•t•t••t•tttttttttttt•ttftt•ttt•tttt••t•ttttttt•tttt•t•••ttttttttttt••tttttt••t•tttt•ttttttttt. 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCAP.BONS: 8-38 H20: 12-72 
0)CYGENA'I'ES : 0-26 CO : 71.38 
C02 : 5.56 H2 : 1.70 

••ttt•ttt•••tttttttttttttt•tttt•tt••ttttttttttttttttttt•tttttttttttt••ttttt••ttttttt•tttt•tt•t. 

HYDE~}C_.a, RBON SELECTIVITY, w'rZ: 

CI : 17-94 C4tENE : 5-7)  
C2tANE : 4-26 C5tCll : 36-83 
C2tENE : 0.39 C12tC18: 15.D2 
C3fANE : 3-14 C19tC23: 5-g7 
C3tENE : 5-96 C24t34 : 1-69 
C4 ISO+ANE: 3.06 C35+ : 0.00 

~tttt~t~÷t~H~÷~t~t~÷tt~t~ft~tt~tt~tttt~ttttttt~tttt~ttt~tt~ftt~t~ttttttttt. 

FUEL FRACTIONS, WT~: 

GASOLINE (CStCll): 36-83 
DIESB. (cgtc2_.S) : 3"5.31 

ttt•t•tttt••ttttt•ttftt•ttt•ttttttttfft•tttt•tttttttt••tt•tttttttttt•tttt••tt*.t"•tt•tt•ftttt•t•. 

FIEMENTAL RECOVERY: CAJ~BON : 94.97 
HYI)ROGEN : I00-40 
OXYGEN : 102-28 

tettttttttttttt~tttt+ttt~tt+ttttttttttttft lltflf ftf ftftfttt ftfttttttttttettttttltttttet~tt ~t. 
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TABLE 28 

HYDROCARBOff PRODUCT DISTRIBUTION 

RUN NO. 8670412÷23 

SAMPLE NO. 44 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

L',I fALKAN ES lt'ALKENE BRANCHED ]~OMERS 
WT ~ ROLE ~ t,/T Z ['IDLE ~ ~'IT ~ MOLE 

17.94 52.65 0.00 0.00 0.00 0.00 

4.26 6.67 0.39 0.66 0.00 0.00 

3.14 3.35 5.96 6.66 0.00 o.n. ~ 

2.97 2.40 5.73 4.80 0.09 0.07 

3.68 2.40 5.79 3.88 0.50 0.33 

6.49 3.54 0.67 0.38 0.00 O.OO 

3.37 1.58 0.53 0.25 0.78 0.36 

2.34 0.97 0.48 0.20 0.96 0.40 

2.31 0.85 0.38 0.14 1.30 0.48 

1.78 0.59 0.47 0.16 1.52 0.50 

1.49 0.45 0.38 0.11 1.63 0.49 

1.33 0.37 0.31 0.09 1.36 0.38 

1.33 0.34 0.21 0.05 1.21 0.31 

1.25 0-30 ,0.00 0.00 0.90 0.21 

1.10 0.24 0-00 0.00 0.74 0-16 

1.02 0.21 0.00 0.00 0.65 0.14 

1-15 0.23 0.00 0.00 0.60 0.12 

1.29 0.24 0.00 0.00 0.58 0.11 

1.26 0.22 0.00 0.00 0.41 0.07 

1.13 0.19 0.00 0.00 0.30 0.05 

0,96 0.15 0.;,0 0.00 0.21 0.03 

0.80 0.12 0.00 0.00 0.17 0.03 
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TABLE 28 (.CONTINUED) 

HYDROCARBUN PRODUCT DISTRIBUTION 

RUN NO. 8670tlP,23 

S~PLE NO. 44 

CARBO~ r~D. 

23 

24 

25 

26 

22 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

t~tALKJ~NES ItALKENE BRANCHED [ SOMERS 
WT % MOLE % WT % ~JOLE • WT % MOLE % 

D.63 0.09 0.(30 0.0O 0. i i  0.02 

0.47 0.07 0.00 0.00 0.15 0.02 

0.36 0-05 0.00 O.O0 0.09 0.01 

0.21 0.03 0.00 0.00 0.05 0.01 

0.14 0.02 0.00 0.00 0.03 0.00 

0.10 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 0.00 0.00 0.00 O.00 

0.02 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.0o 0.00 0.00 

O.D0 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 O.O0 0.00 

0.130 0.00 0.00 0.00 0.00 0.00 

O.D0 0.00 0.00 0.00 0.00 0.00 

0.00 0.130 0.00 0.(](3 0.(10 0.00 

0.00 0.00 0.~YJ 0.00 0.00 0.00 

0.00 0.00 0.00 0.OD 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 

p A  



TABLE 29 

ffAS~ BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

CATALYST : Co/FE/ZRISI02 
SAMPL~ ND: 8570t12t23t47 

REACTOR LOA~ING, MLS : 459.0 T, C : 279.9 FEEe RATIO, 
CATALYST LOADING, WT%; 1@-8 P, PSIG : 315 CU/H2:2-03 
TIM~ o~ STREAM, HRS : 574.7 SV, L/G/HR; 2-0 

USAG~ P~T~O, C0/H2 : 0-59 BULK ACTIVITY, 
%0VERALL CONY-, C0+H2: 27-33 t-~L SYNGAS/KG CAT/HR: 24-405 
XC0 CDNV- ; 15.18 SPECIFIC ACTIVITY, 
%H2 CONy. : 51-99 ~OL C0h~OL METAL/~N: 0-151 

~i~t+~t~t*tt~t~t÷tt**ttttt+t~t~tt+~t~tttt~t~tt~+÷ttttt~ttttt~+tttt~~t~÷~tt~t~t 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS; 5-20 H20; 6.99 
0XYGENAT~S : 0.16 CO : 84.30 
C02 : 1.67 H2 ~ 1.68 

fttt~t~tttttttt+ttttt~f~t÷tt~÷~ttf÷t+f~t~tttft~÷t+tttti~tttt÷t~ttt÷t+÷tttttftt~ft~tt÷ttftt~t~ 

HYDROCARBON SELECTIVITY~ W-F~: 

C1 : 15.77 C4tENE : 5-55 
C2÷ANE : 3-52 C5tCll : 41.76 
C2fENE : 0-65 ClPiICi8: 18-18 
C3÷ANE : 1-80 C1~C23: 3-60 
C3~ENE : 6-07 C24.34 : 1.19 
C4 ISO+ANE: 1-92 C35+ : 0-00 

÷~+ttttttttti~÷ttft~ftttti~ctttt~tttft*tt~ttt÷ft*tttttttt+~tttttttf÷ttttttttttt~tt~t~÷tttt~t~t÷ 

FUEL FRACTIONS, WT%: 

GASOLINE (C5tCl l ) :  41.76 
DIESEL (C9+C2_5) ; 36-93 

~t**tt~ttt~t~*t*~*t*ttt~tt~ttt~tttt~tt~ttt**tt~t~tttt~ttttt~t~tttt~ttt~+tt~tt~tttt*T 

ELEMENTAL RECOVERY: CARBON : 95-21 
HYDROGEN: 95-07 
OXYGEN : 98-00 

~ttt~t**t*tttt~ttttt~ttt*t*t~t~t*~ttt*~tt~ttttttttttttttttttttt~ttt*t~t~tt~tt~tt+tt~tttt~t~ 

" J f ' i  
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TABLE 30 

HYDROCARBON PROIJUCT DISTRIBUTION 

RUN NO. 8670t12~23 

SA~IPLE NO. 47 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

9 

i0 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

N~K~E$ I , ~ N E  ~ ~ I s o I q E ~  
~ ~ E  Z WTZ ~ E  Z ~ Z  ~ E Z  

~ - ~  50-~ 0-~ 0-~ 0.~ 0-~ 

3.~ 5.97 0.65 1.17 0.~ 0.~ 

i -~  2-5 6.u7 7.2 0.~ 0.~ 

i -~  1-61 5.55 5.03 0.~ 0.07 

2-~ 1.71 5-53 4-02 0.~ 0.21 

7-~ 4.~ 0-83 0-~ 0.~ 0.~ 

4.~ 2-16 0.~ 0.~ 0-81 0.41 

5.~ i -~ 0.~ D-~ 0-~ D-~ 

3-~ i . ~  0.~ 0.39 0.~ 0.~ 

2-~ 0-~ i .~  0-~ 2-~ 0-79 

l -~  0-~ 0-~ 0-~ i -~  0-63 

i -~ 0.~ 0.~ 0.~ I .~  0.~ 

I -~ 0-~ 0.~ 0.5 I -~ 0-~ 

i -~  0-~ 0.~1 0.~ i -~  0.~ 

i -~  0-~ 0-~ 0-~ I .~  0.~ 

i -~  0-~ 0-~ 0-~ i -~  0.~ 

i-~ 0-~ 0°~ 0-~ i-~ 0-~ 

i . ~  0.~ 0-~ 0.~ 0.~ O.V 

0-~ 0.~ 0.~ 0-~ 0.~ 0.~ 

0.~ 0.~ 0.~ 0-~ 0-51 0.~ 

0.~ 0.~ 0.~ 0.~ 0.5 0-~ 

0.~ 0.~ 0.~ 0.~ 0.~ O.~ 
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TABLE 30 (CONTINUED) 

HYBROCARBON PRODUCT DISTRIBUTION 

NUN NO. 8670t12~'23 

SAMPLE NO. 47 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

54 

35 

36 

37 

)8 

39 

N÷ALKANE$ 1HALKENE BRANCHED ISOMERS 
WT • ~"IOLE % WT Z I"IOLI~ % WT % rlOLE % 

0-32 0.05 0.00 0.00 0.06 0.01 

0.25 0.04 0.00 0.00 0.10 0.01 

0.22 ~ 0.03 0.00 0.00 0.06 0.01 

0.15 0.02 0.00 0.00 0.03 0.00 

0.12 D.02 0.00 0.00 0.03 0.00 

0.09 0.01 0.00 0.00 0.01 0.00 

O.D6 0.01 0.00 0-00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.02 0-00 0.00 0.00 0.00 O.DO 

0.01 0.00 0.00 0.00 0.00 O.O0 

0.01 0.00 0.00 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 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- ~ 0.00 0.00 0.00 



TABLE 31 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUFIY¢kRY 

ttt•tttttttttttt•ttttttttt•tfttttttttttttttttttt•ttttttttttttttttttttttt•t•tttttt•ttttttt•ttt•• 

CATALYST : Co/FE/ZR/SIU2 
SAMPLE NO: 8670t12"23+50 

REACTOR LOADING, ~LS : 459-0 T, C : 260-2 FEED ~TIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG : 315 CO/H2: l -Ol 
TIME ON STREAM, HRS : 598-2 SV, L/G/HR: 2-0 

••ttt•t••tttttttttttt•t•tttttttttt•tt•t•ttt••tttttttttt•t•tt•ttttttttt•tttttt••ttttttttttttttt. 

USAGE RATIO, C0/H2 : 0.50 BULK ACTIVITY, 
~=0VERALL CONV., CLI+H2: 29.38 nOL SYNGAS/KG CAT/HR: 2 6 - I ~  
%C{) C~Jv. : 19.36 SPECIFIC ACTIVITY, 
TA2 CoNy- : 39.53 t~L CO/MOL METAL/MIN: 0-I/4/4 

tt••t•ttt÷t•tttt•÷tt•t•tttttt•ttttt••tttt•t•ttt•tttttttttttttttttt••tttttttttttt••ttt•ttt•ttt. 

WEI6HT ~ PRODUCT DISTRIBUTION: 

HYDROCaRBOnS: 6-82 H20: 8-73 
OXYGENATES : 0-32 CO : 78-89 
C02 : 1-07 H2 : 4-17 

~i~t~t~i~t~ttftf~ft~t+t~$f~tttttt~ttttttttttttt~tttttttt~tttttt~1~ttttttttt~tttttteti~tttttt 

HYDROCARBON SELECTIVITY, WTX: 

C1 : 19.76 C4*ENE : 5-32 
C2tANE : 4-70 C5tCll : 34-35 
C2tENE : 0-45 C~12~C18: ~ -0~  
C3tANE : 3- 50 C19.C2_3: 6 - 38 
C3÷BtE : 6.40 C 2 4 . ~  : 2.12 
Ctl ISO+ANE : 3-9/4 C3~ + : [J-00 

H t  t t t t t f f t t t t f 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 l r t t t t t t t  ttttttttttttttttttttttttttttttttt+tttttttttt. 

Fu~ FRACTTONS, WT%: 

C~SOLTNE (C5t211): 34-35 
OZES~ (Cg~2S) : 30-67 

ttttttt•tttttttt•t••ttttttttttttttttt••ttttt•fttttttttttttttfttttt•t•ttt•t•ttttttt•tttttt•tttt 

~ELB~ItTAL RECOVERY: CJ~BO~ : 95-]~ 
HYDROGEN: 92-41 
IJXY~N : 96-15 

ttttttt~tt~ttttttttttttttttttt~tttttttttttttttttttt~tttttttttttttttttttttttttttttttttttttttt~ 
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TABLE 32 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t12t23 

SAMPLE I~0. 50 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NIl. 
N~ALKANES ltALKENE BRANCHED ]SOHERS 

WT • MOLE % WT % F~OLE % WT % MOLE 

19.76 54.77 0.00 0.00 0.00 0.00 

4.70 6.95 0.45 0.72 0.00 0.00 

3-50 3.53 6.40 6.75 0.00 0.00 

3.80 2.90 5.32 4.21 0.14 9.10 

4-28 2.63 4.41 2.79 0.45 0.28 

3.35 1.73 3.54 1.87 0.00 0.00 

4.33 1.92 0.37 0.17 0.00 0.00 

2.90 1.]3 0.45 0.18 0.33 0.13 

2.81 0.97 0.42 0.15 0.47 0.16 

2.43 0.76 0.47 0.15 0.50 0.16 

1.53 0.43 0.28 0.08 1-05 0.30 

1.34 0.35 0.>_~ 0.07 0.49 0.13 

1-22 0.29 0.16 0.04 1.08 0.26 

1-05 0.23 0.00 0.00 1-01 0-23 

0.81 0.17 0.45 0-09 0.48 0.I0 

1.01 0.20 0.00 0.00 0.45 0.09 

0.96 0.18 0.00 0.00 0.50 0-09 

1.12 0.20 0.00 0.00 0-68 0.12 

1.17 0.19 0.00 0.00 0.52 0.09 

1.07 0.17 0.00 0.00 0.55 0.09 

0.91 0.14 O.OO 0.00 0.38 0.06 

0.80 0.11 0.00 0.00 0.17 0.02 
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TABLE 32 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NU. 8670t12t23 

SAMPLE NO. 50 

CARBON ND. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N~ALKANES ~LtALKENE BRANCHED ISOI~RS 
WT • MOLE % WT % MOLE % WT % MOLE % 

0.68 0.09 G.00 0.00 0.13 0.02 

0.54 0.07 0.00 0.00 0.20 0.03 

0.40 0.05 0.00 0.00 0.13 0.02 

0.27 0.03 13.00 0.00 0.08 0.01 

0-19 0-02 0-00 0.00 0.05 0.01 

0.13 0.01 0.,~0 0.00 0.00 0.00 

0.08 0.01 0.00 0-00 0.00 0.00 

0-03 0.00 O.O0 0.00 0.00 0.00 

0.02 0.00 0.00 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 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 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 0.00 0.00 

-7~- 



TABLE 33 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~ARY 

f~ftf~tt~fttf~f~ft÷~ft~ftftf~ff~t+tttt~ttfffttttttfttftttf~ttftttttttttttt~fftft~ttttttt~ttft 

CATALYST : ColFE/ZRISI02 
SAMPLE NO: 867Dt12t2_3t53 

REACTOR LOADING, MLS : 459-0 T, C : 240.2 FEED RATIO, 
CATALYST LOADING, WT%: 16-8 P, PSIG ~ 314 C0/ll2: 1-00 
T ~  oN STREA~I, HRS : 623 SV, L/G/HR: 2-0 

USAGE RATIO, C0/H2 : 0.53 BULK AcrTv~TY, 
~0VERALL CONV., C0+H2:20-32 MOL SYNGAS/KG CAT/HR: 18-144 
%C0 CoNv. : 14-10 SPECIFIC ACTIVITY, 
XH2 CONy. : 26-57 NOL C0/MOL NETAL/MIN: 0-~05 

~t÷÷~÷e÷~÷e~÷et+eeee+~tt~tet÷~e+tetetttttttttttttttttttet~tt~ttttttttttttttttttttteettte~ 

WEIGHT % PRODUCT DISTRIBUTION; 

HYDROCARBONS: 3-85 H20: 4-76 
0XY~ERATES : 0.14 C0 ~ 85-73 
C02 : 0.31 H2 : 5-21 

÷if~÷~t~÷tf~f~f~÷ttffff~ft~tttftttfttttttttttt~t;t~tt~tttttt~tttttttttttttttttt~ft~tttttt~tf 

HYDROCARBO~ SELECTIVITY~ WT~: 

CI : 17.46 C4¢ENE : 5-92 
C2÷ANE : 3-62 CStCll : 27.62 
C2~ENE : 0-61 C12'C18: 14-10 
C3*ANE : 2-53 C19tC23: ]1-39 
C3f~=E : 7-19 C24t3~ : 6.24 
C4 ISOlAtE: 3-32 C35+ : 0-00 

*~t~t~*t~t~e÷~t~t+÷ttt~ttt~tttttttttttttttttttt÷ttt~ttttt~ttttttttttftttttttt~ttttttttttt~ 

~IEL FRACTIONS, w-r%: 

GASOLINE (CStCll): 27-62 
DIESEL (C9tC25) : 35-23 

7, ELEtIET~TAL RECOVERY: CARBON • 93-70 
HYDROBE~: 90.42 
OXYGEN • 93.82 

t *~* t t~* t  tt~***~*t*~t~t*~**tttttt*ttttttttt~t~+tt~tttttt~t~+t~ttt~t~*t~÷~t*t~ttttttttt~tt~ 
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TABLE 34 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670,12t2_3 

SAMPLE NO. 53 

CARBON NO. 

1 

2 

3 

$4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES 
WT % MOLE % 

17.46 53.16 

3.62 5.&8 

2.53 2.80 

3.19 2.68 

3.56 2.41 

5.17 2.93 

3.18 1.55 

2.04 0.87 

1.70 0-65 

1.65 0.57 

1.47 0.46 

1.51 0.43 

1.43 0.38 

1.56 0.38 

1.46 0.33 

1.40 O.3O 

1-48 0.30 

1.52 0.29 

1.69 0.31 

1.83 0.32 

1.62 0.27 

1.52 0.24 

ltALKENE BRANCHED ISOMERS 
WT % rIOLE • WT • ~OLE % 

0.00 0.00 0.00 0.00 

0.61 1.06 0.00 0.00 

7.19 8.33 0-00 0.I)0 

5.92 5.15 0.12 0.10 

5.83 4.06 0.34 0.23 

0.20 0.12 0.00 0.00 

0.28 0.14 0.08 0.04 

0.33 0.14 0.i0 0.04 

0.30 0.12 0.13 0.04 

0.40 0.14 0.17 (].06 

0.36 0.11 0.34 0.11 

0.35 0.I0 0.~ 0.10 

0.27 0.07 0.32 0.08 

0.00 0.00 0.32 0.08 

0.00 0.00 0.33 0.08 

0.00 0.00 0.36 0.08 

0.00 0.00 0.58 0.12 

0.00 0.00 0.85 O. 16 

0.00 0.00 0.82 0.15 

0.00 0.00 0.98 0.17 

0.~,0 0.00 0.63 0.10 

0.00 0.00 0.37 0.06 
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RUN NO. 8670t12~23 

SAMPLE tJ[). 53 

CARBOII NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

TABLE 34 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

NtALKANE$ ItALKENE BRANCHED ISOMERS 
WT % ~OLE ~ WT ~ t'IOLE ~ WT % MOLE % 

1.46 0.22 0.00 0.00 0.46 0.07 

1.32 0.19 0.00 0.00 0.45 0.07 

1.14 0.16 0.00 0.00 0.32 0.04 

0.85 0.11 D.O0 0.00 0.22 0.03 

0.69 0.09 0.00 0.00 0.15 0.02 

0-55 0-07 0.00 0.(](3 0.00 0.00 

0.36 0.04 0.00 0.00 0.00 O.OO 

0.14 0.02 0.00 O.G~I 0.00 O.OO 

0.03 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.OU 

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 0-00 {).~D 0.00 0.00 0.00 

0.00 0.00 0.00 0.0~ 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 

-78- 
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TABLE 36 

~A~S BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

ttt~ttt~t~t~tt~t~tt~÷t~tt~ttt#t~tttt~ttttttttt~ttt~ttttt~t~tttt~ttttttt÷t~ttttt~t~ttttt~tttt~ 

CATALYST : CO/ZR/FLORISIL 
SAMPLE NO: 8670t60t25t3 

REACTOR LOADING, ~tS : 450-0 T, C : 240.0 FEED RATIO, 
CATALYST LOADING, WT%: 19-7 ~ PSI~ : 301 C0/H2:1-00 
T I ~  ON STREA~, HRS : 21.8 uV, L/G/HR: 2.00 

IJSAGE ~{ATIO, COlH2 : 0-45 BUL~ ACTIVITY, 
~0VIZRALL CONY-, CU+II2: 24.39 MOL SYNGAS/KG CAT/HR: 21-767 
%[[} [ONV- ~ 15-07 SPECIFIC ACTIVITY, 
%H2 CONY- = 33-~I MOL CO/MOL METAL/MIN: 0-]L38 

t~tt~t~tttt~t~t~tttt~tttHt~ett~t~t~ttt~ttt~tt~ttt~ttt~ttt*~t~tttt~t~ttttttt~t~t~t~tttt~e~ 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-62 H20, 10-02 
OXYGENATES : 0.22 C0 : 78-87 
CO2 : 0.89 H2 : 4-39 

t~t~t~ttttt+ttttttttttttttttttt~ttttt~tttttttttttttttttttt~ttttt~-~ttttt~tttttttttttttttttttttt 

HYI)ROCARBON SELECTIVITY, V~T~: 

C1 : 10.45 CRtENE : 5-09 
C2$ANE = 2-54 C5t811 : 28.89 
C2~ENE : 0-32 C12tC18: 24-75 
C3*ANE : 2-62 C19tC23= 8-34 
C3tENE : 5-40 C24*34 : 6-78 
C4 ISO+ANE: 3.46 C35+ : 1.36 

t~ttt~ttttttttt~tt~t~t~t~tt~+tt~t~tt~t~t~ttt~ttt~ttttt~ttt~tttt~tt~t~tt~t~t~tttt 

FUEL FRACTIONS~ WT%: 

GASOLINE (C5~Cl1): 28-89 
DIESEL (C9tC25) : 45-25 

*~tHtttttH~tt~ttett~+t~t+~tt~*tt~tt~ttttttee~H~tet~tttttttttetetee~t~tt~tftttttttettt+t~tt~ 

% ELemENTAL RECOVERY: CARBON : 97-62 
HYDROGEN: 97-44 
OXYGEN : 103-08 

t~tte~t*ttttttetttettt~t~t~t**et~tt~*~*tttttt~tt~tt~tt+~tett~t*~te~tt~t*~tt~ttt 
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TABLE 37 

HYI.)ROCARBC~ PRUDUCT DISTRIBUT]ON 

RUB NO. 8670t60t25 

SAMPLE NO. 3 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N4"ALKANES ltALKENE BRANO'~D ISOMERS 
WT ~ b~IOLE ~ Wl" Z I~OLE ~ ~ ~ ~IOLE 

10.45 42.12 0.00 0.00 0.00 0.00 

2.54 5.46 0.32 0.75 0-00 0.00 

2.62 3.84 5-40 8.28 0.00 0.00 

3.32 5.70 5.09 5.86 0.13 0.15 

3.53 3.16 4.09 3-76 0.33 0.30 

3.92 2.94 0.42 0.32 0.00 0.00 

3.08 1.99 0.24 0.16 0.09 0.06 

2.43 1.38 0.40 0.23 0.17 0.09 

2.60 1.31 0.30 0.16 0.16 0.08 

2.88 1.31 0-39 0.18 0.27 0.12 

2.60 1.07 0.43 0.18 0.55 0.23 

3.20 1.21 0.00 0.00 0.32 0.12 

3.13 i.i0 0.00 0.00 0.40 0-14 

3.12 1.02 0.00 0.00 0.44 D.14 

3.17 0.96 0-00 0.00 0.39 O.lP 

3.33 0.95 0.00 0.00 0.42 0.12 

3.24 0.87 0-90 0.00 0.51 0.14 

2.59 0.56 0.00 0.00 0.49 0-12 

2.12 0.51 0.00 0.00 0.17 0.04 

1.77 0.41 0.00 O.DO 0.09 0.02 

1.52 0.33 0.00 0.00 0.07 0.02 

1.31 0.27 0.00 0.~ 0.08 0.02 
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TABLE 37 ICONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8570t60+25 

S~PLE NO. 3 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'I'ALKANES I'~ALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE • WT % MOLE % 

1.13 0.23 0.00 0.00 0.09 D.02 

0-98 0.19 0.D0 0.00 0.04 0.01 

0-94 0.17 0.00 0.00 0.00 0.00 

0.87 0.15 0.D0 0-00 0.00 0.00 

0.76 0.13 0.00 0.00 0-00 0.00 

0.77 0.13 0.00 0.00 0.0D 0.00 

0.26 0.04 0.00 0.00 0.06 D.01 

0.32 0.05 0.00 0-00 0.15 0.02 

0.37 0.06 0.00 0-00 0-10 0.01 

0.17 0.02 0.00 0.00 0.12 0.02 

0.26 0.04 0.00 0.00 0.09 0.01 

0.36 0.05 0.00 0.00 0.15 0.02 

0.4q 0.06 0.00 0.00 0.04 0.01 

0-38 0-05 0-00 0-00 0-00 0-00 

0.23 0.03 0.00 0-00 0.00 0.00 

0.i0 0.01 0.00 0.00 0-00 0.00 

0.12 0.01 0.00 0.00 0.0D 0-00 

0.05 0.01 0.00 0.00 0.00 0.00 
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TABLE 38 

FIAss BALANCE 
PROCESS CONnITIONS AND PRODUCT SU~IPIARY 

t••ttt••••••••t•t••••ttttttt•ttttttttttt•tttttt••tt•ttt•t•tttttt•tttt•t••t•••t•tt•tttt•tttt•t•t 

CATALYST : Co/ZR/FLORISIL 
SA~LE NO: 8670tG0t2_St6 

RIZACTOR LOADING, ML$ : 450-0 T, C ~ Pig.8 FEED RATIO, 
CATALYST LOADING, WT%: 19-7 P, PSIG : 300 CO/H2: 1-50 
TIME ON STREAPI, HRS : 69-8 SV, L/G/HR: 2.00 

•tttttt•t•tt••tttt•tffttttttttt•••ttttttt•ttttttt•tttttttt•tttttttttttttt•t•ttttttttttttttttttt 

USAGE RATIO, C0/H2 : 0-48 BULK ACTIVITY, 
~J]VERALL CONY-, CU+H2: 17-37 tiOL SYNGAS/KG CAT/HR: ].5-500 
?,CO CoNv- : 9-35 SPECIFIC ACTIVITY, 
~2  CoNy. : 29.42 MOL CU/~OL ~=rAL/rIIN: 0.103 

ttttt~tt~÷÷tttt~t~ttfttttttt~tttttttttttt~ttttft~ttt~ttttt~i~t~t~t÷~+~ftttttttttttt 

WEIGHT ~ PRODUCT I]ISTRIBUTION' 

HYI)ROCARBO,S: 3- 3B H20: 5- 68 
OXYGENATES : 0-17 CO: 86.99 
C02 : 0.57 H2 . 3.22 

t t t t t + t t t t t t  t t t t t t t t t t t f f t l t t t t f f t  ttttttttttttttffttH+ttttH-tttfftttttHtttttttttfttttttttt~t 

HYDROCARBON SELECTIVITY~ Wl'~: 

CI : 12.87 CLIt~&E : 6-46 
C2tANE : 2-85 C5tCll : 31-81 
C2~-NE : 0.68 C12tC18" 25.04 
C3tAJ~E : 2-37 C19~C23: 4-69 
C3*ENE ' 7-98 C24t~ : 1-7q 
Cq ISO+ANE: 3-24 C35+ • 0-2~ 

~t~t~tt~tttttttt~f~ttt~ttttttt~ttttt~t~tt~t~tt~ttt~t~t~t~t~t~ttttt~t~tf~t~tff~t 

FUEL FRACTIONS, WT~ 

{~ASOLINE [C5tCl l )  : 31-RZ 
DIESEL (C9tC25) : 42.48 

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 f 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 t  t t t t t t t t t f t  t t t t t t t t  

% ELEI~NTAL RECOVERY .' CARBON .' 98.0~ 
HYDROGE~ • 97-24 
()XYGEN : 100-72 

t t ~ t t t t t t t t t t ÷ t t t t  tttttttttttttttttttt-lttttftttttt ttttttttttttttttttttttHtttttttttttttt t t t t t t  



TABLE 39 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670*60.25 

SA~IPLE NO. 6 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

N fALKANES I+ALKENE 
WT • FIOL£ ~ WT % MOLE % 

12.87 44.65 0.D0 0.00 

2.85 5.27 0.68 1.34 

2.57 2.99 7.98 10.55 

3.14 3.01 6.46 6.40 

2.87 2.21 4.97 3-94 

4.51 2.91 0.00 0.00 

2.86 1-59 0.65 0.37 

2.34 1.14 13.61 0-30 

2.55 1-11 0.59 0.26 

3.07 1-20 0.87 0-34 

2.96 1.05 0.81 0-29 

2.88 0.94 0.85 0-28 

3-51 1.06 O.OO 0.00 

3.25 0-91 0-00 0-00 

2-99 0.78 0.00 0.00 

2-83 0-70 0.00 0.00 

2-68 0-62 0.00 0.00 

2.46 0-54 0.00 D-O0 

1-81 0.38 O.OO 0.00 

1.05 0.21 0-00 0.00 

0.5-3 0.i0 0.00 0.00 

0-36 0.07 0-00 0.00 

Bm~NCHED Isor~ERS 
WT % MOLe % 

0.00 0.00 

0.00 0-00 

0.00 0-00 

0.i0 0.i0 

0.29 0.23 

o.oo o.oo 
0.10 0.06 

O.35 0.17 

0.17 O.O7 

0.43 0.17 

0.78 0.28 

0.54 0.18 

0.56 0.17 

0-55 0.15 

0.52 0-14 

0.48 0.12 

0.49 0.11 

0.44 0.i0 

0.37 0.08 

0.21 0.04 

0.04 0.01 

0.02 O.DO 
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TABLE 39 (CONTI.NLIED) 

U.YDR~ARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t60t25 

SAMPLE NU. 6 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3£ 

39 

40 

NO. 
NtALKANES 

WT % MOLE % 

0.28 0.05 

0.25 0.04 

0.24 0.04 

0.21 0.03 

0.19 O.O3 

0.17 O.O2 

0.1q 0.02 

0.10 0.01 

0.10 0.01 

0.07 0.01 

0.07 0.01 

0.09 0.01 

0.08 0.01 

0.07 0.01 

0.05 0.03. 

0.03 0.00 

0.03 0.00 

0.02 0.00 

ItALKENE BRANCI~ED ISOMERS 
WT % ~LE % WT % MOLE X 

0.00 0.00 0.02 0.00 

0.00 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 0.01 0.00 

0.00 0.0O 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 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 

0.130 0.00 0.00 0.00 

0.00 O.00 0.(30 0.O0 

O.OO O.O0 0.00 0-00 
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TABLE 40 

MASS BALANCE 
PROCESS CONDITIONS AND PRODHCT SU~VBARY 

~tt~tf÷ttt÷ttttt~ttt÷ttttt~tt~fttttttt+tttft~ttttt~tftttt~ttftttt~ttt~ttt~tttt~t~tt~tt~tf÷~fttttt 

CATALYST : Co/ZR/FLORISIL 
SAMPLE NO: 8670t6Ot25*9 

REACTOR LOADING, MLS : 450.0 T, C : 244.0 FEED RATIO, 
CATALYST LOADING, WT%: 19-7 P, PSIG : 298 CD/H2: 2-03 
TIME ON STREAM, HRS : 142-1 SV, L/G/HR: 2-00 

tttttt+~tttttttttttt~tttttttttt~tt~tt*t~ttt~tttt~tttttt~tt~t~tttt~++tttt~fttt*t+~t*~t*t~tt~f~ 

USAGE RATIO, C0/H2 : 0-46 BULK ACTIVITY, 
YOVERALL CONV., CD+H2: 17.38 r~OL SYNC~AS/KG CAT/HR: 15-510 
%CO CONy- : 8-22 SPECIFIC ACTIVITY, 
~H2 C0~w- : 35-97 MOL C0hlOL METALAIIN: 0-101 

t÷~fff~ttf~tt~t~t~tt÷t~f~f~ft~fffftftttttttt~tt~ttt+ttt~ttftttt~tttttt~t*ff~ftttffttfttfftftt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 3-04 H20: 5-53 
OXYGENATES : 0-15 CO : 88-48 
C02 : 0-63 H2 = 2-17 

tt•tftt•ttt•tttt•tttt•tttttt•ttt•t•tttt•ttt•ft•÷tttt•t•ttt•t•••t•tt•t•ttt••tf•••tttttt•t••ttt•t•t 

HYDROCARBON SELECTIVITY, WT~: 

C1 : 12-89 C4tENE : 7-20 
C2tANE : 2-56 C5tCll : 41-05 
C2tENE : 0-83 CIP÷C18: 14.67 
C3tANE : 2.00 C19tC23: 5.19 
C3tENE : 8.89 C24t34 : 1.75 
C4 ISO+ANE: 2.69 C35+ D-29 

~t~t~t÷ttt÷ttt~ttt~ttttt~ttttt~tt~tt~ttt~tt~tt~t~tt~tt~tttt~tt~t~tttt÷tt~tttt~tt~ttt~f 

FUEL FRACTIONS, WTX: 

GASOLINE (C5tCll): 41-05 
DIESEL (C9~C25) : 36-48 

tt••tfft••ft•tt••f••f•tt••tt•tftff÷t•t•ttttttt•t•tt••t÷•t•÷••••••t•••••÷•tttttt•ttttt•t•t•tttttt 

X ELEMENTAL RECOVERY: CARBON : 98.54 
HYDROBEN: 97-50 
OXYGEN : 101-62 

fftt•ft••ttt••tttttttt•ftf•tt•fft•t•f•ff••tttttttt•ttttttf•ttttfttt•ttttttttt•ttf•ftttttttttttttt 

M~ 
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TABLE 41 

HYDROCARBOt~ PRODUCT DISTRIBUTION 

RUN NO- 8670÷60÷2.5 

SAFIPLE NO. 9 

N'I'ALKAI.,I E$ IIALKENE BR, ANCHED ISOMERS 
CARBON NO. WT % MOLE • WT % MOLE " WT % riOLE % 

1 12.89 43.33 0.00 0.00 0.00 0.00 

2 2.56 4.60 0.83 1.59 0.00 0.00 

3 2.00 2.44 8.89 11.39 0.00 0.00 

4 2.58 2.40 7.20 6.91 0.11 0.10 

5 2.84 2.13 6.51 5.01 0.31 0.23 

6 3.47 2.17 1.84 1.18 0.13 0.08 

7 1-82 0.g8 2.32 1.27 1.23 0.66 

8 2.91 1.37 1.54 0.74 0.00 0.00 

9 2.81 1.18 1.27 0.54 2.02 0.85 

10 3.04 1.15 1.35 0.52 1.62 0.61 

11 2.03 0.70 0.91 0.32 1.08 0.37 

12 1.88 0.60 0.72 0.2.3 0.79 0.25 

13 1-54 0-45 0.54 0-16 0-27 0.08 

!4 1.33 0.36 0.49 0.13 0.15 0.04 

15 1.61 0.41 0.00 0.00 0-12 0.03 

16 1-59 0.38 0.00 0.00 0.07 0.02 

17 1-61 0.36 0.00 0.00 0.07 0.02 

18 1.76 0.37 0.0(] 0.00 0.13 0-03 

ig 1.64 0.33 0.00 0.00 0.28 0.06 

20 1.33 0.25 0.00 0.00 0.28 0.05 

21 0.76 0.14 0.00 0.00 0.16 0.03 

22 0.40 0.07 0.0(3 0.00 0.03 0.(30 
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RUN NO. 8670.60e25 

S~PLE NO. 9 

CARBON NO. 

23 

24 

25 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

TABLE 41 (CONTINUED) 

HYDROCARBON PRODI~T DISTRIBUTION 

NtALKANE$ ItALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE % WT % MOLE % 

0.28 0.05 0.00 0.00 0.02 0.00 

0.25 0.04 0.00 0.00 0.01 O.OD 

0.24 0.04 O.OO 0.00 0.01 0.00 

0.22 0.03 0.00 0.00 0.00 0-00 

0.20 0.03 0.00 0.00 0.00 0.00 

0.17 0-02 0.00 0.00 0.00 0.00 

0.14 0.02 0.00 0.00 0.01 0.00 

0.I0 0-01 0.00 0.00 0.02 0.00 

0.10 0.01 0.00 0.00 0.01 0.00 

0.07 0.01 0.00 O.O0 0.02 0.00 

0.07 0.01 0.00 0.00 0.01 0.00 

0.09 0.01 0.00 0.00 0-02 O.OD 

0.08 0.01 0.00 O.DD 0-00 0.00 

0.07 0.01 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 

0.03 0.00 0.00 0.00 0.00 0.00 

0.02 0-00 0.00 0.00 0.00 0.00 
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TABLE 42 

,Nt4SS BALANCE 
PROCESS CONDITIONS AND PRO~JCT SUrT~RY 

tttt~t~tt~ttt~tttttttt~tttt~ttttttttttttttttttttttttttt~tttttttt~tttttt~tttt~ttttttttttttttt. 

CATALYST : CO/ZR,/FI.0RISIL 
SAYlI}LE NO: 8670t60*25t12 

REACTOR LOADING, ilLS : 450-0 T, C : 240.7 F E E D  RATIO, 
CATALYST LOADING, w'l'%: 19-7 P, PsIG : 297 CD/H2: 2-U3 
TImE m STRE/~J% HRS : 164-6 SV, L/G/HR: 1-00 

ttttttt•ttttttttt•t•ttt•tttttttt•tttttttt•tttt•tttttt÷*ttttttt•ttttttttttt÷tt•ttt•ttttttttttttt. 

U$AGI~ P~ATIO, C01H2 : 0.54 BULK ACTIVITY, 
%0VERALL CONY-, CU+H2:25-09 I~L SYNGAS/KG CAT/HR: 11.216 
%C0 C~NV. : 13-07 SPECIFIC ACTIVITY, 
%H2 CoNy. : 49.52 r~L C0/mL HETAL/~IN: 0-080 

ttttt•ttt•t•t•t••tttt•ttttt•t•ttttt•t•ttt•tttttt•ttttttttttt•tt•t•••t•ttt•tttttttttttttt•ttt•tt. 

WEIGHT Z PRODUCT DISTRIBL~ION: 

HYDROCARBONS: 4-91 H20: 7-U9 
OXYGENATES : 0-19 C0 : 84-67 
CU2 : 1.41 H2 : 1-73 

tttt~t~ttt~t~tttt~tttt~tttttt~t~tt~tt~t~t~tt~ttt~t~tf~t~ttttttttttttttt~ttttttt~ttttt. 

HY"DROCARBON SELECTIVII~', ~rl-~: 

CI : 11.19 C4tENE : 7.14 
C2tANE : 2-30 CStC].I : 34-92 
C2+ENE : 0.59 C12tC18: 15-97 
C3tANE : 1.84 C19tC?_3: 8.04 
C3+ENE : 8-39 C24+~ : 5-U3 
C4 I $O+ANE : 2.46 C35+ : 1.12 

* fttttttttttttttttttt tttttttttttttttttttttttttfttttttttttttt~ttttt~Irttttttttttttttttte tttttttt. 

FUEL FRACTIONS, WTX: 

GASOLINE (C5+CII;: 34-92 
DIESEL (C9~C2~) : 38-83 

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  ttttttttttttttttttttttttttttttttt t t t t t t t t t t t t t t , .  

% ELEPIENTAI_ RECOVERY: CAR~N : 97.94 
HYI}ROGEN: 97.69 
OXYGEN : 100-20 

ttttttt* t~tt*t*tt*ttt*tttttlt*t+t ftt~tttttttttttf~tttt~t~*~ttttttt, tttttttt~ttttttttttt tt,t,~tt. 
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TABLE 43 

HYDROCARBON PRODUCT DISTRIBUTIO~ 

RUN t D. 8670t60~25 

SAI'IPLE NO. 12 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

]_5 

16 

17 

18 

!9 

20 

21 

22 

NtALRANES 
I~T X r'IOLE % 

11.19 41.33 

2.30 4.53 

1.84 2.48 

2.38 2.42 

2.64 2.17 

4.42 3.04 

2.53 1.49 

2.05 1.06 

2.20 1.01 

3-29 1.37 

2.36 0.90 

2.29 O.8O 

2.04 0.66 

1-83 0.54 

1.58 0.44 

1.48 0.39 

1-47 0-36 

1.68 0.39 

1.55 0.34 

1-66 0-35 

1-53 0.31 

1.30 0.25 

I'tALKENE BRANCHED ISOMERS 
WT % rIoLE Z WT ~ MOLE 

0-00 0-00 0.00 0.00 

0.59 1.25 0.00 0.00 

8.39 11-81 0.00 0.00 

7.14 7.53 0.08 0.08 

7.46 6.30 0.30 0.24 

0.00 0.00 0.00 0.00 

0.70 0-42 0.46 0.27 

0.62 0.33 0.94 0.49 

0.75 0-35 1.21 0.56 

1.14 0.48 0.59 0.25 

0-79 0-30 0-47 0.18 

8.54 0-19 0.51 0.18 

0.41 0.13 0-27 0.09 

0.31 0-09 0.24 0.07 

0.23 0-06 0.24 0.07 

0.17 0.04 0.21 0.05 

0.00 0.00 0.29 0.07 

D.O0 0.00 0.19 0.04 

0.00 0-00 0.30 0.07 

0-00 0.00 0.19 0.04 

(}.00 0.00 0.15 0-03 

0.00 0.00 0.i0 0.02 
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TABLE 43 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t60t25 

S~PIF NO. 12 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

N tALKANES lfALKENE BRANCHED ISO~RS 
WT • r~LE X W"F ~ I'~LE % W'I" % MOLE '~ 

1.15 0.21 0.00 0.00 0.08 0-01 

1.00 0.18 0.00 0.00 0.06 0.01 

0.92 0.15 0.00 0.00 0.03 0.01 

0.84 0.14 0.00 0.00 0.00 0.00 

0.68 0.11 0.00 0.00 0.00 0.00 

0.45 0.07 0.00 C.O0 0.03 0-00 

0.34 0.05 0.00 0.00 0.02 0-00 

0.32 0.04 0.00 0.00 0.04 0.01 

0-32 0-04 0.00 0-DO 0.03 0.00 

0.25 0.03 0.00 0.00 0.03 0.00 

0.25 0-03 0.00 0.00 0-03 0.00 

0.33 0.04 0.00 0.00 0.05 0-01 

0.33 0.04 0.00 0.00 0.00 0.00 

0-28 0-03 0.00 0.00 0.00 0.00 

0.20 0-02 0.00 0.00 0.D0 0.00 

0.13 0.01 0.00 O.OO 0.00 0.00 

0.12 0-01 0.00 0.00 0.00 0.DO 

0.06 0.01 0.00 O.DO 0.00 0.00 
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TABLE 44 

~A$S BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~]MARY 

||fttt~ft~ttttt~÷tfttt~tt~ttttftttttttt~tttttttttttt~ttt~tt~t~ttttttttttttt~tt~ttttttttttttf 

CATALYST : CO/ZRIFLORISIL 
SAMPLE NO: 8670~60t25t15 

REACTOR LOADING, ~LS : 450.0 T, C : 239.4 FEED RATIO, 
CATALYST LOADING, WT~: 19-7 P, P$1G : 300 C0/H2: 1-00 
T~e on STREAM, NRS : 189-9 SV, L/G/HR~ 1.00 

~tttt~t~tt~t~ttttttttttttttt~tt~tttttttttttttttttttttt~ttttttt÷ttt~ttttttttt~ttttttttttttttttt÷t~ 

USAGE RATIO, CDIH2 : 0.56 BULK ACTiviTY, 
%0VERALL CONV-, C0+H2~ 35-41 MOB SYNGA$/KG CAT/HR: 15-820 
%C0 CoNv- : 25-29 SPECiFiC ACTIVITY, 
XH2 CONy- : 4S-56 MOB C0/~OL METAL/MIN: 0-116 

*tt+t~tttttttttt~tttt~t~t~t÷÷~t÷+ttt*÷ttt~+÷t~*e~ttt÷tt~tttt~÷*ttt~tt÷tt~ttttttttt~tttttt~tt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 8-59 H20: 12-80 
0XYGENATES : 0-46 CO : 72-48 
C02 : 1.91 H2 ~ 3-76 

HYDROCARBON SELECTIVITY~ WT~: 

C1 : 14.97 C4tENE : 5-69 
C2tANE : 3.61 C5tCll : 34-09 
C2~nE : 0-31 ClPeC18: 15.62 
C3tANe : 3-57 C19÷C2.3: 6-17 
C3tENE : 6-70 C24t34 : 4.73 
C4 ISO+ANE: 3-85 C35+ : 0-70 

tttt~ttttttttttt~tttttt~ttttttttt~ttttttttttftt~tttttttttt~ttttttttt~tttt~ttt÷ttttttttttt~t~ttt~t 

FUEL FRACTIONS~ WT~: 

GASOLINE (C5tCll): 34-09 
DIE~EL (C9tC25) : 36-93 

~ttttt~tt*+t~tt~ttt~ttt~tttt~t~tttt~tt~tttttt~ttt+t~ttttt~tt~ttt~ttt~tittttttttttt÷tt~t~tttt 

X EBE~ENTAB RECOVERY: CARBON • 93-71 
HYDROGEN" 9b-90 
OXYGEN : 98-02 

t t t t  f t f t t  ffttfftttftttlttttttttttttf÷÷fttfttttftt÷tftfffff tt+t÷÷÷÷ftftttftftttttt÷tt÷tttftftttftf 
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TABLE 45 

HYDROCARBOr| F~ODUCT DISTRIBUTION 

RUII NO. 8670f60~'25 

SAMPLE NO. 15 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
N#ALKANES ltALKENE BRANCHED ISOMERS 

WT % MOLE • WT • ~LE • WT % MOLE % 

14.97 48.46 0.00 0-00 0.00 0.00 

3.61 6.25 0-31 0.58 0.00 0.00 

3.57 4.20 6.70 8.27 0.00 0.00 

3.73 5.53 5.69 5-27 0.II 0.I0 

3.63 2.61 5.29 3-91 0.29 0.21 

3.75 2.26 0.25 0.15 0.00 0.00 

2.40 1.24 0.38 0-20 0.72 0.37 

2.28 1.04 0.39 0.18 1.01 0.46 

3.40 1.37 1.15 0-47 0.13 0.05 

3.69 1.35 1.08 0.40 0.39 0.14 

2.82 0.94 0.74 0.25 0.30 0.i0 

2-51 0.77 0.62 0-19 0.05 0.02 

2-29 0.65 0.42 0-12 0.15 0.04 

2.06 0.54 0.33 0.09 0.12 0.05 

1.83 0.45 0.26 0.06 0. i i  0.03 

1.51 0.35 0.19 0.04 0.09 0.02 

1-36 0.29 0.14 0.03 0.07 0.02 

1.30 0.26 0.15 0.03 0.05 0.01 

1-26 0.24 0.i0 0.02 0.11 0.02 

1.42 0.26 O.O0 0.00 0.07 0.01 

1.19 0.21 0.00 0.00 0.02 O.OO 

1-09 0-18 0-00 0-00 0-00 0-0(] 
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TABLE 45 (CONTINUED) 

HYBROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670÷60÷25 

SAMPLE NO. 15 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NfALKANES ItALKENE 
WT • MOLE % WT % I:|OLE 

0.89 0.14 0.00 0.00 

0.77 0.12 0-00 0-00 

0.67 0.10 0.00 0.00 

0.60 0-08 0.00 0.00 

0.55 0.07 0-00 0.00 

0.45 0.06 0.00 - 0.00 

0.37 0.05 0-00 0.00 

0.32 0.04 0.00 0.00 

D.30 0.04 0.00 0-00 

0.26 0.03 0.00 0.00 

0.22 0.03 0-00 0.00 

0.23 0.03 0.00 0.00 

0-21 0-02 0.00 0.00 

0-25 0-03 0-00 0.00 

0.I0 0.01 0-00 0.00 

0.09 0.01 0.00 0.00 

0.06 0.01 0.00 0.00 

0.00 0.00 0.00 0.00 

BRANCHED ISOMERS 
WT % ~tOLE % 

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 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 C6 

MASS BALANCE 
PROCESS CONDITIONS AND PRODIICT SUFI~ARY 

~ttt~t~f~t~tttttttt~tttt~t~t~t~t~tttt~ttt~tt~t~tttt~t~tttt~ttttttt~t~ttttttttt. 

CATALY~I" : COIZR/FLORISIL 
SAMPLE No: 8670t6Ot25t18 

REACTOR LOADING, NLS : 450.0 T, C : 2~I.0 FEED PATIO, 
CATALYST LOADING, W'F%: 19.7 P, PSIG : ~)(]0 CU/H2: 1-50 
TIME ON STREAM, HRS ~ 2~1.8 ~J, L/G/HR: I-0G 

tt~ttttttttttt~+t~titttttt~tt~tttt~tttttttttttt~tt~ttt~ttt~t~ttttttt~tt~t~tttttt~ 

USAC~ RATIO, C01H2 : 0-52 BHLK ACTIVITY, 
ZOVERALL CONY., C0+H2:28.95 MOL SYNGAS/KG CAT/MR: 12.9~0 
%C0 CONV. : 16-50 SPECIFIC ACTIVITY, 
%H2 CONy- : 47.67 - tiOL C0/[IOL I'~"I'AI./MIN: 0-091 

t•ttt•ttt••t•t•t••t••tt•tt•tttttttttt•ttttt•t•t•tttttttttt••t•tt••t•••t•tt••••••t••ttt•tt••ti-t•• 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 6.56 H2~J: 9-4~ 
DXYGENATES : 0.32 C0 : 79.47 
C02 : 1.85 H2 : 2.36 

ttt••••ttf•tt•ft•••i-f••••••••ttftff•••t•f•t•f••t••f•t•t•••••tttfff•••ttttt••t•t••t•••ttttt•tttt. 

HYDROCARBON SELECTIVITY, WT~: 

C1 : ]2-J5 C4tENE : 5-98 
C2tAtlE : 2-72 C5tCI1 : 34.77 
C2tENE : 0-42 C12tC18 : 18-2.1 
C3tANE : 2-35 C19tC2_3: 7-05 
C~fENE : 7.05 C24f34 : 5-50 
C4 ISO+ANE: 2-80 C35+ : 1.00 

~t~tf~~t~t~t~t~t~t~t~t~ftttt~t1-ft~ttttttttttttttt~tttt~ttttt~ttt~tt. 

FUEL FRACTIONS, WT~: 

GASOLINE (CStCZ~): 34.77 
DIESEL (cgtc2S) : 40-62 

ttttttttttttt~ttttttttttHtttt~t~ttt~tf~t~ttt~tt~tttt~ftttH~tttt~t~t~ttt~ttt~ttt~t~tttt. 

% ELEIIEN'rAL RECOVERY: CARBON : 98.59 
HYI)ROAE~J : 100.47 
OXYGEN : 101-60 

t+ttt~+ttttt~ttttt~tttttt~tttttt~tt~tttttttttttt~ttt*ttt*ttttt~tttttttttttttttttt~tttttt~t- 



TABLE 47 

HYDR[)CARBON B,'0DUCT DISTRIBUTI0r~ 

RUN NO. R670~60t25 

S~PLE ND. 18 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Ni-ALKANES li'ALKENE BRANCHED ISOnERS 
WT ~ t]OLE ~ WT • ~C)LE ? WT % IIOLE 

12.15 44.23 0.00 0.00 0.00 0.00 

2.72 5.29 0.4"2 0.86 0.00 0.00 

2.35 3.11 7.05 9.78 0.00 0-00 

2-70 2-71 5-98 5-22 0-10 0-I0 

2.74 2.21 4.65 3.87 0.27 [).PP 

5.55 3-76 0.27 0.19 0.00 0-00 

2.72 1-59 0.64 0.38 0.68 0.40 

2.18 i . I I  0.54 0.28 0.97 0.49 

3.19 1.45 1.05 0.48 0.14 0.06 

3.54 1-45 1.06 0.44 0.59 D.24 

2.94 i-i0 0.71 0.27 0.39 0.14 

2.66 0.91 0.60 0.21 0.05 0.02 

2.45 0.78 0.41 0.13 0.15 0.05 

2.27 0.67 0.33 0.10 0.17 0.05 

2.13 0.59 0.26 0.07 0.16 0.04 

1.97 0.51 0.20 0.05 0.22 0.06 

1.77 0-43 {}.15 0.04 0.27 0.06 

1-58 0.36 04]0 0.00 0-42 0.i0 

1.53 0.33 0.00 0.0C) 0.19 0.04 

1.48 0.31 0.0(.] 0.00 0.10 0-02 

1.32 0.25 0.00 D.00 0.08 0.02 

1.12 0.21 0.00 0.00 0.11 0.02 

-96- 



TABLE 47 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t60.25 

S~.PLE NO. 18 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

31 

32 

33 

35 

36 

37 

38 

39 

40 

NtALKANES ltALKENE BRANCHED ! SOMERS 
t, Pr ~ POLE ~ WT ~ MOLE ~ WT ~ MOLE 

1.03 0.18 (}.DO O.DO 0.09 0.02 

0.90 0.15 0.~l 0.00 0.07 0.01 

0.77 0.13 0.00 0.00 0.04 0.01 

0.69 0.11 0.00 0.00 0.02 O.DO 

0.66 0.10 0.00 0.~ 0.130 0 .~  

0.42 0.06 0.00 {}.DO 0.03 0.00 

0.34 0.05 0.00 0.00 0.02 0.00 

0.32 0.04 (}.00 O.DO 0.02 0.00 

0.2B 0.04 0.00 0.00 0.02 0.00 

0.25 0.03 0.00 O.DO 0.04 (}.00 

0.24 0.03 0.00 0.00 0.02 0.00 

0.31 0.0~ 0.00 O.DO 0.05 0.01 

0.29 0.03 0.00 O.DO 0.00 0.00 

0.26 0.03 O.O0 rl.O0 0.00 0.00 

0.18 0-02 0.00 l).O0 0.00 0.~ 

0.11 0-01 0.00 il.O0 0.00 0.00 

0.I0 0.01 O.~ fl.~ 0.~ 0.~ 

0.06 0.01 {i-O0 0.00 0.00 O.DO 

-g7- 



TABLE 48 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUt~IARY 

CATALYST : Co/ZR/FLORISIL 
SAMPLE }]O: 8670t60t25+24 

REACTOR LOADING, MLS : 450.0 T, C = 260.7 FEED PATIO, 
CATALYST LOADING, WT%: 19-7 P, PSIG : 502 C0/H2= 1-50 
TIME ON STREAM, HRS : 256.1 SV, L/G/HR: 2-00 

t~t~tttHttt~tt~t~"et~t"t~tt~ttt~tt~t~tttttttt~ttttttttttttttt~tttttttt~tttt~t*ttt~tt~t 

USAGE RATIO, C0/H2 = 0-52 BULK ACTIVITY, 
~0VI~RALL CONV., C0+H2: 22.84 F~L SYNGA$/KG CAT/HR: 20-385 
~C0 CONV. : ~.00 SPECIFIC ACTIVITY, 
%H2 CONY. = 37-63 MOL C0/~OL ME'TAL~iIN: 0 - ~  

~tt~**t~tttt~tt~+t+~t~+~tt*t~+t*~e~ttt*~tt~*t~*~t~*tttf~*t~t~eHtt~ttt~+~+t+~tttt*t~t 

WEIGHT~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-20 H20: 7-78 
OXYGENATES : 0.35 C0 : 82.29 
C02 : 1-58 H2 : 2.80 

HYDROCARBON SELECTIVITY, WT%: 

CI : 19-04 C4÷ENE : 6.89 
C2*ANE : 4.37 C5~C11 : 34-52 
C2tENE : 0-50 C1211]18: 12.00 
C3tANE : 3-45 C19+C23= 4-2D 
C3tENE : 8.44 C24~34 : 2.60 
C4 ISO+ANE: ~-q5 C35 + : 0.44 

~ttftftt~i~t~ffttt~t~t~i÷f~t÷ttttr~t~f*~t~*t~ttttttttttttt~t~ttt~Httt$tttt~tt~tftftt~t 

FUEL FRACTIO~S, WT%: 

GASOLINE (C5~CII): 34-52 
DIESEL (C9÷C25) : 25.38 

t••••ff•••t•ftt•••ttt••ttftttt÷ttftt••t••••ttt•tt•tft•ft•••tt•ttft•tt•••t••f•t•tttt•t••t•tftttft• 

X ELEI~ENTAL RECOVERY: CARBON : 99.12 
HYDROGEN: 102-76 
OXYGER : 102.14 

tttt~t~t~tt~tt~tt~tttttt~tt~t~t~tt~t~t~t~ttttt~ttt~tttttt~t~tttt~t~tt~tttt~tt~tttt~t~ 
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TABkE 49 

HYDRtICARBDN PRUDLICT U],STRI BUT]Oil 

RUI~ NC- 8670t60*25 

SAMPLE hq]. 24 

CARBON tdO. 

1 

2 

3 

4 

5 

5 

7 

8 

9 

I0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

ZZ 

N*ALKAtlES ItALKE~IE 
WT % MOLE % WT • MOLE 

19 -04 52-61 0-00 0-00 

4-37 6-D,4 0-50 0-78 

3.45 3.47 8.44 8.88 

3.45 2.63 6.89 5.44 

5.51 2.15 5.21 3.29 

7.41 3.81 0.19 0.10 

3.38 1.49 0.81 0.36 

2.30 0.89 0.60 0.24 

1.93 0.67 0.52 0.18 

1.91 0.59 0.46 0.15 

1.66 0,47 0.42 0.12 

1.45 0.38 0.38 0.I0 

1.56 0.37 0.12 0.03 

1.35 0.30 0.08 0.02 

1-21 0.25 0.04 0.01 

1.17 0.23 0.Ii 0.02 

1.22 0.22 0.16 0-03 

1.30 0.25 0.02 (}.00 

1.12 0-18 0.00 0.00 

0.84 0.13 0-~ 0.00 

0.66 0.I0 0-00 0.00 

0.55 0.08 0.00 0.00 

BRAtlCHED ISOI'IERS 
WT 7. iUbLE v 

0.00 0.00 

0-00 0-00 

0.00 0-00 

0.I0 0.08 

0.36 0.22 

0.00 0.[10 

0.65 0.29 

0.75 0.29 

0.85 0.29 

0.82 0.26 

0.77 0.22 

0.5O O.B 

0.28 0.07 

0.25 0.05 

0.22 0.05 

0.13 0.03 

0.12 0.02 

0.34 0.06 

0.25 0.04 

0-14 0.02 

0.08 0.01 

0.06 0.01 
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TABLE 49 (CONTINUED) 

IIYDROCARBOH PRODUCT DISTRIBUTIOt4 

RUN NO. 8670t60÷25 

S~PLE NO. 24 

CARBON ~0. 

23 

2 a. 

25 

26 

27 

28 

2~ 

30 

31 

32 

33 

34 

35 

3~ 

37 

38 

39 

4D 

NtALKANES 
WT ~ ~IOLE 

0.46 0.06 

0-40 0-05 

0.35 0.04 

0.30 0.04 

0.25 0.03 

0.22 0.02 

0.18 0.02 

0.16 0:02 

0.14 0.01 

0-12 0-01 

0-11 0.01 

0.13 0.01 

0.12 0.01 

0.i0 0.01 

0.08 0.01 

0.06 0.00 

0.05 0.00 

,0.03 0.{10 

I-~ALKENE BRANCHED ISOMERS 
WT % r IOLE % WT % MOLE % 

0.00 0.00 0.05 0.01 

0-U0 0.00 0.04 0.01 

0.00 0.00 0.04 0.00 

0.00 0.00 0.03 040 

0,00 0.00 0.02 D.00 

0-00 0.00 8.02 0.00 

0-00 0-00 0.02 0.00 

0.00 0.00 0.02 0.00 

0,00 0-00 0-02 0.00 

0.00 0.00 0.01 0-00 

0.00 0.80 0-01 (].DO 

0.00 0.00 0-01 O.DO 

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.DO 0-00 

0-00 0,00 0.00 0.00 

-ZOO- 



TABLE 50 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT ~mI~tCRY 

+ttttt~÷t1tt~tttttt~ttttttttttttt~tttttttttttttttttttttttttttttttttttt~tttttttttttttttttttt~tt~ 

CATALYST : [xI/ZRFFLORISIL 
SAMPLE NO: 8670t60t25t27 

REACTOR LOADING, MLS : 450-0 T, C : 259.9 FEED RATIO, 
CATALYST LOADING, WT%~ 19.7 P, PSIG : 500 CU/tI2: 2-05 
TIME O~£ STREAM, HRS : 260-4 SV, L/G/HR: 2-00 

•••ttttttttttttttttt•ttttttttttt•tttt•ttttttttt•ttt•tttt•ttttttttt•tttttt•tt•ttt•tttttttt•ttttt• 

USAGE RATIO, CO/H2 : 0.79 BULK ACTIVITY, 
7J]VERALL Conv., CD+H2: 16-q5 MOL SYNGAS/KG CAT/HR: !4-670 
%[:0 Co.v. : 10.86 SPECIFIC ACTIVITY, 
%H2 CoNy. : 27.78 MOL C0/S0L METAL/MIN: 0-153 

~t*~ttt~ttt~ttt~tttttttttttttt~tttt~ttttt~ttt~fttttttttttttttttt~ttttttttttt~tttMtfttttttttt. 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCA RBONS : q. 00 H20: 6.06 
0XYBENATES : 0.30 CO : 85.98 
C02 : 1-21 H2 : 2-45 

~t~ttf~t~H~÷+t~t~ttttt*~t~ttttt~tt~tt~tttttt~tttt~ttttt~tttt*ttttt~tt~t~ttt~ttttttt~t 

HYDROCARBON SELECTIVITY, WT~[: 

C1 : 14.60 C4tENE .. 16-41 
C2*ANE : 3-30 C5tC11 : 31.Lk~ 
C2tENE ' D.66 Cl?tCl8; 5 . 0 7  
C3tANE : 2-11 C191C23: 5.20 
C3tENE : 8.30 C24.3h : 2.80 
04 I SO+ANE: 2.61 C35+ : 0.47 

t t t  ÷ ÷ H ÷ t t t t + * t t t t ÷ * ÷ ÷ t t t t * t t t t t  t H ÷ 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 -  

FUEL FRACTIONS, W'T[: 

GASOLINE (C5<11):  31.48 
DIESEL (C9tC25) : 27.44 

t t t t t t t t t t t t t t t t t t t  tttttttttftttttttttttttttttttttttttttttttftttttttttttttttttt t t t t t t t t t t t t t t t  t- 

ELEMENTAL RECOVERY." CARBON : ~K~ ~ 

t t t t t  I t  ttttttttfHtt%tttt~.H~tttftttttttttttfStttt t t t ' t  ttf*ttttttt+ttttttttttttttt,ttttttttttttt- 

.- I /  I01 
/ 



TABLE 51 

!!YDROCARBUM PRODUCT D]STRIBUTID~ 

RU~ ~0. 8670~60t25 

SAt'IPLE ~0. 27 

CARBON NU. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i i  

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

N'I'ALKANES I÷ALKENE BRAI~ICHED ISOMERS 
~T % MOLE • WT % MOLE % WT % [IOLE % 

14.60 44.59 0.00 0.00 U.O0 0.00 

3.30 5.38 0.66 1-15 0.00 0.00 

2-11 2-34 8.30 9-66 0-00 0.00 

2.52 2.12 16.41 14.32 0.09 0.07 

2.85 1.94 6.15 4.29 0.28 0-19 

5-08 2.89 0.14 0.08 0.00 0.00 

2.70 1.32 0.81 0.41 0.65 0.32 

2.19 0.94 0-75 0-33 0.64 0-27 

1.78 0.68 0.69 0.27 0-83 0-52 

0-99 0-34 1.06 0.37 0.41 0.14 

1.28 0.40 [1.43 0.14 1.77 {].56 

1.21 0.35 0.41 0.12 0.64 0.18 

1.46 0.39 Q-33 0.09 0.24 0.07 

!.29 0-32 0.26 0.06 0.21 0.05 

1.15 0.26 0.14 0.03 0-25 0.06 

1.04 0-23 0.16 0.04 0.17 0.04 

1.07 0.22 0.07 0.02 0.27 0.05 

1.28 0.25 0.00 0.00 0-43 0.08 

1.32 0.2q 0.00 0.00 0-42 0.08 

I.[)4 0.18 0.00 0.00 0.24 0.04 

0.79 0.13 0.00 O.DO 0.I0 [).{}2 

0.51 0.I0 0.[]0 0.[~ 0.07 0.01 

-102- 



TABLE 5] {CONTINUED) 

HYDROCARBOI.J PRUIDUCT DISTRIBUI'I@,I 

RUN iX). 8670t60.25 

SA['~PLE P.D. 27 

CARB@J NU- 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

3q 

40 

NtALKANES ].$ALKENE BRANCHED ISO~ERS 
WT ~ r'|OLE ~ ~¢T Z [~OLE % WT 7, ROLE 

0-53 0.08 0.00 0.00 0.09 O.Ol 

0.45 0.06 0.00 0.00 0.05 0.01 

0.38 0.05 0.00 0.00 0.04 O.Ol 

0.32 0.04 0.00 0.00 0.03 0.00 

0.27 0.03 0.00 (;.00 0.03 0.00 

0.23 0.03 0.00 0.00 0.02 0.00 

0.19 0.02 0.00 0.00 0.02 0.00 

0.17 0.02 0.00 0.00 0.02 0.00 

0.15 0-02 0.00 0.00 0-02 0-00 

0.12 O-(Jl 0.00 0.00 0.01 O.UO 

0.12 0411 0.00 O.O0 0.01 0.00 

0.14 0-01 0.00 0.00 0-01 0.{}0 

0.13 O-Ol 0.00 0.00 O.OU 0.00 

0.i0 0.01 0.00 0.00 [].DO O.tD 

0.08 0.01 0.00 [1.00 0.00 0.00 

0.06 O.Ol 0.00 0.00 0.0(3 0.00 

0.05 O.IX) 0.00 0.00 0.00 0.00 

0.'04 0.00 0.00 0.00 0.00 O.O0 

-103- 



TABLE 52 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

t~f~÷÷ttt~t~t~t~tt%t%*%~t~+ttt~t~fft~ffff~%~÷%%ft~*%%tt%~ttt~tt~+ttttt~ttt~t~tt~ttt~tt~+~ 

CATALYST : CO/ZR/FLORISIL 
SAr, PLE No~ 8670~60t25,50 

REACTOR LOADING, FtS : qG0-0 T, C : 259-8 FEED RATIO, 
CATALYST LOADING, WT%: 19-7 P, PSIG : 300 C0/H2:2-03 
TIME cR STREAM, HRS : 308.4 SV, L/G/HR: 2.00 

~*~ttttttt+ttttttttt~ttettttt~t~**t~ttt~tt~÷~t~ttt¢÷tttttttt~ttetttttt~tttttttftttt~tt~t~* 

USAGE RATIO, C0/H2 : 0-52 BULK ACTIVITY, 
%0VERALL CONV-, CU+li2: 17-98 MOL SYNGAS/KG CAT/MR: 16-037 
%C0 COW- : 9-17 SPECIFIC ACTIVITY, 
%H2 CONY. : 35-84 MOL C0/MOL METAL/MIN: 0.112 

t~ttttttt~t~tt~ttttt~tttttt~tttt~t~tt~tttt~ttt~tttt~tt~tt~tt~ttfftt~t~tti~t~tttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS= 3:81 H20: 5.13 
OXYGENATES : 0-20 CO = 87.39 
C02 ~ 1.31 H2 : 2.17 

ttttttttttttttttt~*tttt~tttttttttttttttttttt~ttt~t~tttt*ttt~t~tttt*tftttt~tftttttttt~t~ttt*t~ 

HYDROCARBON SELECTIVITY, vrr~: 

C1 : 17.78 C4tENE : 7-89 
C2$ANE : 3.81 C5,Cll : 33.85 
C2fENE : 0.71 C12tC18: 14-32 
C3*ANE : 2-48 C19tC23= 4.93 
C3~ENE : 9.64 C24~34 : 1.50 
C4 I$O+ANE: 2-86 C35+ : 0-22 

+~tttH~tt~tttttt~t~t*~ttttttttt~t~÷fttt~ttt~t~+~t÷t~t~t~tt~t~ttt~ttt÷~ttttftt~ttt÷tt~ 

FUEL FRACTIONS, W'r~: 

GASOLINE (C5tCII): 33-85 
DIESEL (C9tC25) : 30-89 

t~tttttttttttt~tt÷÷~ftt~t~fttttt~÷t~*ttftttttttttt~ttt~ttttt~tttttttt~tttttttt~tt~ttt~t~tt~ 

% ELEME~EAL RECOVERY: CARBON : 99-59 
HYDROGEN: 100-97 
OXYSEN : 100.97 
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TABLE 53 

HYDROCARBON PRUDUCT DISTR IBUT lot! 

RUN NO. ~o70tF:)0.2.5 

SAMPLE ~0. 30 

EARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

1O 

11 

12 

13 

15 

16 

17 

18 

19 

2O 

21 

22 

tltALKANES I'~ALKENE BRANCHED [ SOIIERS 
WT ~ MOLE ~ ~|T ~ [~OLE ~ WT ~ r'IOLE 

17.78 5(].93 0.5 O.O0 0.00 ().00 

3.81 5.81 0.71 1.17 0.00 0.00 

2.48 2.58 9.64 10.52 0.00 O.O0 

2.75 2.18 7.89 6.46 0-i0 O.08 

2.78 1.77 6.21 4-07 0.30 [}.19 

4.83 2.57 D.4S 0.27 0.00 O.{X} 

2.31 1.06 0.57 0.27 1.45 O.6B 

2.16 0.87 0.79 0.32 0.84 0.34 

I.q6 N-70 0.75 0.27 0.92 0.33 

2.15 0.69 D.87 0-28 1.30 0.42 

1.49 0.44 0.62 0.18 1.06 0.31 

1.52 0.41 0.54 0.15 0.97 0.26 

1.78 0.44 0.00 0.00 0.64 0.16 

1-56 0.36 0.00 (~.00 0-51 0.12 

1-40 0.30 0.00 0-00 0.43 0.09 

1.27 0.26 0.00 0.00 0.38 0.08 

1.19 0.25 {].00 0.{)0 0.56 0.07 

1.33 0.24 0.0(I O.OO 0.43 O.D8 

1.47 0.25 I].00 0.00 0.47 O.D8 

i. 08 [). 18 I].OD O. D: fl. 31 O. [5 

0.55 {l.lO (].[l[l (l.~ 0.ii 0.02 

O. 42 D. [~ (l.O0 O. ~ O. D5 O. D1 
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TABLE 53 (CONTINUED) 

HYDROCARBOI~ PROUUCT UISIRIBUTION 

RUN NO- 8670t60t25 

SAMPLE NO. 50 

£ARBUN NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

35 

54 

35 

35 

37 

38 

5o 

4O 

N I'ALKAN ES 
WT 7, MOLE % 

0-32 0-04 

0.25 O.03 

0.21 0.03 

(].17 0.02 

0.14 0.02 

0.12 0.01 

0.I0 0.01 

0.09 0.01 

0.08 O.DI 

0.06 ~.01 

0.06 0.01 

0.O7 0.01 

0.06 0.01 

0.05 0.00 

O.Oq 0.(]0 

0.03 0.00 

0.02 0.00 

0-02 0.(10 

ltALKENE BRANCHED ISOMERS 
WT ~ r'10LE ~ WT ~ [;1~qLE 7, 

0.00 0.00 0.04 0.01 

0.00 0.00 0.03 0.00 

O-OD 0.00 0.02 0.(]0 

0-00 0-00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0-00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0-00 0.00 0.01 O.O0 

O.OD 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0-01 0.00 

O-OO 0-00 0.00 0.00 

0.00 {).00 O.OU 0.00 

04]0 0.00 0.00 0.00 

O.O0 0.00 0.00 0.00 

0-00 0.00 0.00 0.0[} 

O-(YJ 0.00 0-00 ~ 0.00 
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TABLE 54 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~I~ARY 

iti~|~|i~+|i~i)~t~~~t~++t~ttt~ttt+t~ttt~t+ttt~t~tt+ttt~t+tt~t 

CATALYST : CoIZR/FLORISIL 
SAtIPLE NO: 8670t60t25t35 

REACTOR LOANING, ~LS : 450-0 T, C : 260.3 FEED RATIO, 
CATALYST LOAI)ING, w~%: 19-7 P, PSIG : 300 C0/H2: 2.03 
TIME ON STREAM, HRS : 403-6 SV, ~S/HR: 1-00 

ttt•tt••t••t••ttt•ttttttt•••••tt••tttt•tttt•t•t•t•tt••t•tt•••ttt•ttt•ttt•ttt•tt••t••ttt•••t•tt•. 

USAGE RATID, CD/H2 : 0.63 BULK ACTIVITY, 
%OVERALL CONV-, CD+H2= 28-17 MOL $YNGAS/KG CAT/HR: 12.585 
%60 CO~V- : 16-21 SPECIFIC ACTIVITY, 
%H2 CONV. : 52-47 r'QL C0/NOL HETALI~IN: 0-099 

••••••••••••••••••+•••••••••••••••••••ttt••••tt••••tt••t••t••••t•••••••••t•t••i•tt•••tt•tt+i•t+ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5.62 H20: 7-19 
OXYGENATES : 0-23 CO : 82-30 
C02 : 3-02 H2 : 1-64 

••••tt.+••••••tt•••t•ttt••ttttttttt•••••tt•••tt••t•ttttttt••t••tti•t•ttt•tttttt•••t•tt••i•tt••t 

HYDROCARBON SELECTIVITY, ~rr~: 

CI : 16.78 C4tENE : 7-90 
C2tANE : 3-66 C5tCll : 58.58 
C2+ENE : 0-52 ClP+C18: 11-43 
C)tANE : 2.67 C19+C23: 3-6) 
C3+ENE : 8-78 C24t34 : 2.98 
C4 rSO+M~E: 2-68 C35 + : D.41 

+~t~ttt~ti~t~++~t~~~~+'~t~~~~~t~ 

FUEL FRACTIOttS, w'r%: 

~S~INE (CStCI1): 38-~ 
DIESEL (C9~) : 30.04 

•••••tt••t••t••••t•••t•••tt+•••••+•••t•t•t••tt••tt••t•tt•t+••tt+•++•t••ttttt+•••tt••ttttt•ttt•. 

%ELEHENTAL RECOVERY: CARBO~ : 97.11 
HYDROGEN: 99-28 
(]XYGEN : ~-2~ 

••tf•t••••••••+••+••••••••••••tt••••tt•ttttttt••tt•t•tttt•t••t•t1••••t•tttt••••t•t•t•t•tt••t•t•. 

-107- 



TABLE 55 

HYDROCARBO~J PRODUCT DISTRIBtITIO~J 

RUN NO. 8670~60t25 

SAMPLE NO. 35 

CARBO~] ~JO. 

1 

2 

3 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES I÷ALKENE BRANCHED ISOMERS 
WT 7~ ~]OLE ~ WT ~ MOLE % WT % ~IOLE 

16-78 49-61 O.UO 0-00 0-00 0.00 

3- 66 5-78 0-52 0-87 O-O0 0-00 

2-67 2.87 8.78 9-89 O-OD O-O0 

2-68 2.18 7.9[) 6.67 O.O0 0.00 

2-97 1-95 6.02 4.07 0.30 0.20 

4.64 2-55 1.18 0.66 O-O0 0.00 

3.49 1.65 0.65 0.31 0.68 0.32 

2-82 1.17 0.74 0.31 1.04 0.~3 

2-75 1.02 0-85 0.31 1.39 0.52 

3.68 1.23 1.19 C}.40 0.82 0.27 

1.71 0.52 0.59 0.18 1-08 0.33 

1.42 O-qO 0-53 0.15 0-61 0.17 

1.25 0.32 0.41 0-II 0-49 0.13 

1.42 0.34 0.00 0.00 0.38 0.09 

1-24 0.28 0.00 0.00 0.28 0.05 

1.05 0.22 O.(D O.O0 0.25 0.05 

0.88 0.17 0.00 O.O0 0-22 0.0~, 

0.77 0.14 0.00 O.OO 0.18 0.03 

0.79 0.i'I 0.00 0.00 0.14 0.03 

0.71 0.12 0.00 0.00 0 . i i  0.02 

0.63 0.10 0.00 0.00 0-07 0-01 

0.56 0.09 O.O[) 0-00 0.07 0.01 

-I08- 



TABLE_55(CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTI(~J 

RUN ~. 8670t60t25 

SAMPLE NO. 35 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

I~O. 
N'tALKANES 

WT ~ ROLE 

0.50 0.07 

0.44 O.06 

0-39 O.05 

0.34 0.O4 

0.29 0.04 

0.25 0.03 

0.21 O.02 

0.19 O.O2 

0.16 0.02 

0.14 0.01 

0.13 0.01 

0.15 0.01 

0.13 0.01 

0.10 O.01 

0.07 0.01 

0.05 0.00 

0.04 0.00 

0.03 o.oo 

ItALKENE BRANCHED [SO~ERS 
WT ~ ]~OLE ~: WT • MOLE ; 

0.00 0.00 0.06 0.01 

0.00 0.00 0.05 0.01 

O.O0 0.00 0.04 0.01 

0.00 0.00 0.04 0.00 

0.00 0.00 0.03 0.00 

0.00 0.00 0.02 0.00 

0.~ 0.~ 0-02 0.~ 

0.00 0.00 0.02 0.00 

0-00 0.00 0.02 0.00 

0.00 0.~ 0.01 0.00 

0.00 O.O0 0.01 0.00 

0.00 0.00 0-01 O.O0 

0.00 O.CK) 0.00 0.00 

O.~ 0.00 0.~ O.OD 

0-00 0.00 0.00 0.00 

0.00 0.00 0.00 O.DO 

0.00 0.00 0.~ 0.~ 

O.OO 0.00 0.00 0.00 
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TABLE 56 

IIASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

tttttt•ttttttttttttttttttttttttttttttttfttt•ttttttt•tttt•tttttttttttttttt•ttttttttttttttttttttttt 

CATALYST : CO/ZR/FLORISIL 
SAMPLE NO~ 8670~60t25+38 

REACTOR LOADING, ~¢$ : 450-0 T, C ~ 260-6 FEED RATm, 
CATALYST LOADING, WT~: 19-7 P, PSIG : 300 C0/li2: 1.50 
TIME ON STREAM, HRS : 453-4 SV, L/G/HR: 1-00 

~tttt~tttttftt÷tttttft~rfftfft~t~tft÷ttttf~f~fe÷ftft~t~tfff~ft+tttt~fttt~÷t~tttf~ttttttttttf 

USAGE RATIO, C0/H2 : 0.57 BULK ACTIVITY, 
XOVERALL C~NV-, C0+H2: 32-84 FIOL SYNGAS/K6 CAT/HR: 14.660 
7£0 CONy- ~ 19-89 SPECIFIC ACTIVITY, 
%H2 Zo~v. : 52.32 MOL C0/MOL METAL/MIN: 0-109 

tttttt~ttttt~t~tttttttttttttt~t~tttttttttt~t~t~ttttttttttttttttttt~ttttttttttttttttttttt~ttttt 

WEIGHT % PRODUCT DISTRIBUTION~ 

HYDROCARBONS: 7-41 H20= 8-57 
OXYGENATES : 0.35 C0 : 77-45 
C02 = 4.03 H2 : 2.19 

ttt~t~|t~ttttt~t~ttttt~tttftttt~ttttt~tt~t÷t~tttt~tttttttttttttttt~t~tttttt~ttttttttt~ttttttt~tt 

~YDROCARBON SELECTIVITY, WT%: 

Cl : 20.30 C4tENE : 7-23 
C2eANE : 4-47 C5tCll : 36-18 
C2tENE : 0-33 C12tC18: 10-94 
C3tANE : 4-12 C19tC23: 2-89 
C3*ENE : 7-8D C24t34 : 1-66 
C4 ISO+A~m: 3-85 C35+ : 0.22 

t~it~tHt~t~ttt~tttttttt~tt~ttttt~ttttttttt~tttt~tttt~ttt~ttt~t~÷t~t~tt~t~+Ht~t~t~t+tt~ 

FUEL FRACTIONS, WT%. 

GASOLINE (C5tC]I): 36-18 
DIESEL (C9tC25) : 25-65 

ttt~tt~tttt~tt~t"tt~tt~tt~tt~ttttttttttt"~ttttt"ttt~tttttt~tt~ttttttH~tttttttt~ttt~ttt~ 

ELEMENTAL RECOVERY: CARBON : 97-95 
HYDROGEN: 97-74 
OXYGEN : 99-42 

t~tt~tt~*tt~t~tt~tet~*~ttttttettttttttttttttttttttt~tttt~tt~ttttttt~tttt~t~tt~t~tttt~ 
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TABLE 57 

HYDROCARBO~ I-~DDLICT D] STR I BLIT 10~: 

RUI'J I'lO. 8670+60t25 

SAI~PLE NO. 38 

CARBON NO. 

1 

2 

3 

u, 

5 

6 

7 

8 

9 

10 

11 

12 

13 

it~ 

15 

16 

17 

18 

19 

20 

21 

22 

N II'ALKANE$ .I.tALKENE BP, AtlCHED [ SOI'ERS 
WT % MOLE X WT % MOLE ," W'T % lWJol..E % 

20.30 53.88 0.00 0.00 0.00 O.DO 

4-47 6.33 0.3]3 0.50 0-00 O.DO 

4.12 3.98 7.80 7.89 0-00 O.DO 

3.75 2.75 7.2.3 5.49 0.10 0.07 

4.12 2.43 6.52 3.96 0.00 D.O0 

5.35 2.64 1.26 0.64 0.00 D.O0 

3.01 1.28 0.65 0.28 0.54 0.9 

2.06 0.77 0.41 0-16 0-99 0-57 

2.75 0.91 ().00 0.00 1.22 0.40 

2.90 0.87 0.00 0.00 1-28 0.38 

2-18 0-59 0.00 0.00 0.96 0.26 

1-42 0.35 O.C~ 0.00 0.96 0.24 

1.54 0.36 0.00 0-00 (1.45 0-I0 

1-35 0-29 0.00 0.00 0.37 0.08 

1.18 I,I.24 0.00 0.00 0.32 0.06 

1.02 0.19 0.00 0.00 0.26 0-05 

0.89 0.16 0.00 0.(I0 (1.22 0.04 

0.77 0.13 0.00 0-()0 0.20 0,03 

0.75 0.12 O.DO 0.00 O. 16 0.(}3 

0,59 (l.(;9 0.00 0.00 0.I I  OA]2 

O.q6 0.07 0.00 0.00 0.06 0-01 

0.38 0-05 0.00 0.00 0-~ 0-01 
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RUN N~. 8670t60.25 

SAMPLE NO. 3~ 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

TABLE 57(CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTIgN 

NtALKANES lfALKENE BRANCHED iSOr~RS 
WT ~ ~]OLE ~ WT ~ ~IOLE ~ WT ~ MOLE 

0.31 O.Oq 0-00 0.00 0.04 0.00 

0-26 0.03 0.00 0.00 0.03 0.00 

0.22 0.03 0.00 0.00 0.03 0.00 

0-19 0.02 0.00 0.00 0.02 0.00 

0-16 0.02 0.00 0.00 0.02 0.00 

0.14 0-01 0.00 O.OO 0.01 0.00 

0.12 0.01 0.00 0.00 0-01 0.00 

0.i0 0.01 0.00 0.00 0.01 0.00 

0.09 0.01 0.00 0.00 0.01 0.00 

0.07 0.01 0-00 0.00 0.01 0.00 

0-07 0.01 0.00 0.00 0.01 O-OO 

0.08 0.01 0.00 0.00 0.01 O.OO 

0.07 0.01 0.00 0.00 0.00 0.00 

0.05 O.OD 0.00 0.00 0.00 O-DO 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.0") 0-00 0.00 0.00 O-O0 0.00 

'O.Ol O.O0 0.00 0.00 0.00 0.(]0 
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TABLE 58 

~SS BALANCE 
PROCESS ~ONDIT]ONS ~ND PROm~CT SUMMARY 

~tttt~ttttttttttttttttttttttttttttt÷tttttttttttttt~tttttttttttttttttttttttttt~ttttttttttfttttt 

CATALYST : Co/ZR/FLORI S IL 
SAMPLE NO: 8670t60t2~t40 

REACTOR LOADING, MLS • 450.0 T, C : 260.0 FEEO P~I~TIO, 
CATALYST LOADING, ~rr~[: 19.7 P, PSIG : 300 CUAi2: 1.00 
TIME ON STRF_~rl, HRS : 47q.i SV, L/G/HR: 1.00 

ttttttttttttttttt*ttttttttttttttttt t t t t t t t t t t t t t  ttttttttttttttttttttttttttttttttttttttttttttttt 

USAGE P~TIO, C0/H2 : 0.65 BULK ACTIVITY, 
%{)vl~RAI_L Col~v., C0+H2.. 39.03 I~OL SYN~/KG C,~J/HR'. 17-421 
%C0 CONy. : 30-66 SPECIFIC ACTIVITY, 
%H2 CONy. • 47.41 I~OL C0/~W)L M~rAL/Nm: D-140 

~ttttttttttttttt~tt~ttttt~tttttt~ttttttt*ttttttttttt~tttttttttttt*t~ttttt~t~tttTtttttt#tt~tt. 

WEIGHT [ PRODUCT DISTRImrrION: 

HYVROCARSO,S: 11-61 H20: 17-32 
OXYGENATES : 0 . ~  CO : B0-~w~ 
C02 ' 6.31 H2 . 3-29 

ttttttttttttttttttttttttttttttt÷ttttttttttttttttttttt~, ttttttttttttttt~ttttttttttttttt÷ttttttttt 

HYDROCARBOfJ ,~-LECTIVITY, W'I"~: 

Cl : 14.[x~ C4tBE : 3.42 
C2tANE : 3-32 C5~...~ ' 29-89 
C2tENE : 0.0O ClPI£18: 12-52 
CStAtIE : 3.77 ClgtCz5 : 15-21 
C3tENE : 2-94 C24t34 ' 11-91 
ELI ISO+M~E: 3-51 C35 + : D-83 

t t t t t t t t  ttttttttttttttttttttttttttH-ttttttttttttttttttttttttttttttttt t t t t t t t t t t t - t t t t t  t H t t t t t t t -  

FUEL FRACTIONS, WTX: 

GASOLI,E (C5tCII): 29-89 
DIESEL (C9tC25) .' 41-68 

tttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttttttttt 

ELEP, Em'AL RECOVERY', C~BON • I00.34 
HYDROSE." i15.95 
0x'Yr, E~ : 109.59 

4"ttt~ttfttttt~tt"tttttttt+tttttttttttt*+Htt*ttttt*tttttt 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  
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TABLE 59 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670+60+25 

SAMPLE NO. 40 

CARBON 

1 

2 

14 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
NfALKANES 

WT • MOLE % 

14.68 52.65 

3.32 6.36 

3-77 4.92 

3-41 3.38 

3.42 2.72 

3.84 2-56 

2.99 1.72 

2.25 1.13 

3.46 1-55 

3.34 1.35 

2.42 0.89 

2.01 0.68 

1.72 0.54 

1-50 0.43 

1.30 0.35 

1.17 O.3O 

1.11 0.26 

1-15 0.26 

1.72 0.37 

2.57 0.52 

2.80 0.54 

2.59 0.48 

lfALKENE BRANCHED IsOr~RS 
WT ~ MOLE ~ WT ~ MOLE E 

0.00 0.00 0-00 0.00 

0.00 0.00 0.00 0.00 

2.94 4.01 0.00 0.00 

3.42 3.51 0.10 0-10 

3.02 2.48 0.34 0.27 

1.03 0.70 0.00 0.00 

0.31 0.18 0.00 0.00 

0.25 0.13 0.63 0.32 

0-08 0.00 0.94 0.42 

0.00 0.00 0.94 0.38 

0.00 0.00 0.69 0.25 

0.00 O.O0 0.53 0.18 

0.00 O.O0 0.47 0.15 

0.00 O.O0 0.41 0.12 

0.00 O.O0 0.35 0-09 

0.00 0.00 0-31 0.08 

0.G0 O-O0 0.29 0-07 

0-00 O.OD 0-20 0-05 

0.00 0.00 0.18 0.04 

0.00 0.00 0.24 0.05 

0.00 0.00 0.28 0.05 

0.00 0.00 0.27 0.05 
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TABLE 59 (CONTINUED) 

HYDROCARI~J PRUDUCT DISTRIBUTION 

RUN NO. 8670t60~25 

S/VIPLE NO. 40 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Ni'ALKANES ]tALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE ~ ~ ~ r'~LE 

2.29 0.41 0.00 O.O0 0.25 0.(;5 

1.99 0.34 O.[JO 0.00 0.22 0.04 

1.72 0.28 O.DO O.OO 0.20 O.U3 

1.47 0.23 0.00 0.00 0.17 0.03 

1.22 0-18 0.00 0.00 0.16 0.02 

1.02 0.15 0.00 0-00 0.12 0-02 

0.80 0.11 0.00 0.00 0.11 0.02 

0.65 0 .~  0.00 0.00 0.11 0.01 

0.53 0.07 0.00 0.00 0.13 0.02 

0.40 0.05 0.00 0.00 0.07 0.01 

0.33 0.04 0.00 0.00 0.10 0.01 

0.27 0.03 0.00 0.00 0.09 0,01 

0.32 0.04 0.00 0 . 0 0  0.03 0.00 

{).12 0.01 0.00 0.00 0.00 0.00 

0.08 0.01 0.00 0.O0 0.01 0.00 

0.11 0.01 0.00 0.00 0.02 O.OO , 

0.09 0.01 0.00 0.00 0.00 0.00 

0.07 0.01 0.00 0.00 0-08 0.00 
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TABL~ 60 

IVL~ss BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

~t~H+~+++~+++~tt~tttf~t~t~ttttttH+t~+tttt~t~ttttttt~+~+ttt~ttt~+t~tt~tt~ttt~t~ttttt~ 

CATALYST ~ CO/ZR/FLORISIL 
SAMPLE ~0:8670t60t25e42 

REACTOR LOADING, MLS : 450-0 T, C = 241.4 FEED RATIO, 
CATALYST LOADING, WT~: 19-7 P, PSIG : 300 C0/H2: 1-00 
TZME oN STREAM, HR$ = 547.4 SV, L/G/HR: 2.00 

~tttttt~t~t~ttt~ttttt~t~tt~tt~t~t~t~f~t~t~f~tf~tf~t~ftf~ttttt~ttt~+tt~t~t+~tt~ttt~ttttttt 

USAGE RATIO, C01H2 : 0-39 BULK ACTIVITY, 
%0VERALL CONV., CD*H2: 12.14 MOL SYNGAS/KG CAT/HR: 10.825 
%CO CONy. : 6-80 SPECIFIC ACTIVITY, 
%H2 CONv. : 17-47 MOL C0/~OL METAL~IIN: 0-062 

~ttttt~+t~ttttt~ttt~t~tHtttt~Ht~H~ttt~ttt~t~tttt~t~f~tttt~Ht~ttt+~t~t~+t~t~t 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: ~-01 H2O: 4-44 
0XYSENATES : 0.06 CO : 86.56 
CD2 : 0.46 H2 : 5-47 

tt•ttttttt÷ftt•ft••••ft•••t••tf•t•÷t••••tt•tt••tt••ttt•t••f•t•tt•t•ttttt•tftttttttfttttttttttt•t 

HYDI~OCARBON SELECTIVITY~ WT~: 

C1 : 13.1D C4tENe : 5-22 
C2÷ANE : 2-42 C5fCll : 39-12 
C21ENE : 0-45 C12~C18:21.11 
C3+ANE : 2-86 C191C2.3: 4-75 
C3*ENE : 5-69 C24f34 : 1-54 
C4 ISO+ANE: 3.56 C35+ : 0.18 

~ttttt~t~tettettteHtHtt~t+t~t~ttttttt~tt*te~t~t~te+t~te~ttt*~tt~tttttt~ttttt~tttt~ttt 

FUEL FRACTIONSs WTX~ 

GASOLINE (C5~ClI): 39.12 
DIESEL (C9tC25) : 37.15 

tttHttttttttt~tttettttet~eet~tt~ttet+tt++tttttttHttttt+fHt*ttttttt~etttttt~tettett~t+tttet+ttt 

FLEMENTAL RECOVERY: CARBON ' 99-88 
HYDROGEN. 97-69 
OXYGEN ' 101-31 

t t t t t t t t t t t t t  tttttt+ttt~+++t+~t+~t++ Htttttt~tttt+ttttt÷t÷+t~t+tttttttHttt~tttttttt~ttttttt++,+ 
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RUN I~. 8670~60t25 

SAMPLE NO. 42 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

i5 

16 

17 

18 

19 

2O 

21 

22 

TABLE 61 

HYDROCARB0~ PRODUCT DISTRIBUTION 

N*ALKANES I~ALKENE BRANCHED |SO~RS 
WT % MOLE • WT ~ MOLE % WT % J"k~_E 

13.10 45.40 0.00 0.00 O.D0 0.00 

2.42 4.47 0.45 0.89 0.00 0.00 

2.86 3.60 5.69 7.51 0.00 0.00 

3.56 3.41 5.22 5.16 0.00 0.00 

3.91 3.01 5.84 ~.63 0.00 0.00 

7.71 4.97 0.26 0.17 0.00 0.00 

3.85 2.13 0.53 0.30 1.59 0.88 

3.87 1.88 0.59 0.29 0.19 0.09 

3.36 1.46 0.44 0.19 0.16 0.07 

3.12 1.22 0.45 0.18 0.24 0.09 

2.32 0.82 0.26 0.09 0.46 0.16 

3.10 1.01 0.00 0.00 0.40 0.13 

3.06 0-92 0.00 0.00 0.55 0.17 

2.87 0.80 0.00 0.00 0.59 0.16 

2.59 0.68 0.00 0.00 0.56 0.15 

2.29 0.56 0.09 0.02 0.42 0.I0 

1.99 0.46 0.06 0.01 0.41 0.09 

1.72 0.38 0.00 0.00 0.40 0.09 

1.51 0.31 0.00 0.00 0.38 0.08 

i.I0 0.22 0.00 0.00 0-52 0.06 

0.57 0.11 0.00 [~.00 0.13 0.02 

0.37 0.07 0-00 0.(.}(3 0.04 0.01 
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TABLE 61 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t60~-25 

SA~"IPLE NO. 42 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Ni'ALKANES 
WT % MOLE % 

0.29 0-O5 

O. 24 0.04 

0-21 0.03 

0.18 0.03 

0.15 0.02 

0.13 0.02 

0-ii 0-01 

0.09 0-01 

0.08 0.01 

0.07 0-01 

0.07 0.01 

0.06 0.01 

0.05 0.01 

0.04 o-oo 

0.03 0.00 

0.02 0.00 

0.02 0.00 

0.01 0.00 

IfALKENE BRANCHED ISOtlERS 
WT % MOLE 7~ WT 7~ MOLE 

0.00 0.00 0-03 0-01 

0.00 0.00 0.03 0.00 

0.00 0.00 0.02 0.00 

0.00 0-00 0.02 0.00 

0.00 0-00 0.01 0.00 

0.00 O.O0 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0-01 0.00 

0.00 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 O.OO 0.00 

0.00 0-00 0.00 0.00 

0.00 0.00 0.00 0.00 
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TABLE 63 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

~fttfttt~ftft~tf~f~ttf~f~ttf~t~ft~t~f~ft÷tttt~ftttftttttH~ttfttfttfftffftttfttt~ft~f~t~ff~tf~f 

CATALYST : Co/TI/SILICA 
SAMPLE ~0:8670t57~27.3 

REACTOR LOADING, MLS : 450-0 T, C : 240-3 FEED RATIO) 
CATALYST LOADING, WT%: 17-4 P, PSIG : 298 CO/H2: 1-00 
TIME ON STREA~, HRS : 23-2 SV, L/G/HR: 2-00 

tt~*~t*t~tt~f~f~*~t~****t~H~tt~t~tt*t~t~*~t~*~H~*t~t~t~t~tttt*~t÷ 

[ISAGE RATIO, C0/H2 : 0.32 BULK ACTIVITY, 
%0VERALL Co~v., CD+H2: 20.0i MOL SYNGAS/KG CAT/HR: 17-868 
%CO CONy. : 9.77 SPECIFIC ACTIVITY, 
%H2 CONV. : 30.24 MOL CO/MOL METAL/HIN: 0-083 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5.48 H20: 7-77 
OXYGENATES : 0.34 CO : 81.56 
C02 : 0.36 H2 : 4.50 

ff~ff~ff~ft~ff~ft~ffffffttt~ftff~Ht~tt~t~f~tttt~tt~tf~f~f~tttt~÷~ftft~f~fH~t~f~t 

HYDROCARBON SELECTIVITY, ~r~: 

CI : ]2.59 CqfENE : 6-69 
C2÷ANE : 3-88 C5tCll : 37.15 
C2*ENE : 0-73 CIPtCIS: 16-39 
C3*ANE : 2-68 C19eC23: 5-24 
C3fENE : 8 - ~  C24t34 : 2-01 
C4 ISO+ANE: 3-61 C35+ : 0-14 

tf~fet~eett~t~*~tfe~tt~*~eH~HtH~tH~t~ttt~ete~ete~te~t~tHt~ttet~t~ 

~IEL FRACTIONS, WTX: 

GASOLINE (CSfC1~): 37-15 
DIESEL (C9~C25) : 30-81 

t~tf~t~ttftt~tf~t~tt÷f~t~t~tftf~tf~f~tfff~÷ti~tf~{~ff~÷~t~ff~f~t~f~t÷÷ 

% ELEMENTAL RECOVERY: CARRON : 102-73 
HYI}ROGEN: 97-98 
OXYGEN : 104-31 

tee~t~tfi~f~e~t~ettffe~t~t~tt~e~eeef~fe~tte~ti~t~f~tft~f~f~f~t~ff~t~t~ 
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TABLE 64- 

HYDRI~ARBlY.J PROpUCT DISTRIBUTION 

RUN NO. 8670+57t27 

S~PLE NO. 3 

CARBON I~. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NtALKANES ltALKENE BRANCHED I$ORERS 
~T ~ MOLE ~ ~PT ~ MOLE ~ WT ~ MOLE 

12.59 41.48 0.00 0.00 O.DO 0.00 

3.88 6.82 0.73 1.37 0.00 0.00 

2.6,8 3.22 8.88 11.15 O.DO 0.00 

3-61 3.28 6.69 6.30 O.DO 0.00 

3.88 2.84 5.72 4.31 0.15 0.11 

7.01 4.30 2.18 1.37 0.00 0.00 

3.10 1.63 1.75 0.94 0.79 0.42 

1.81 0.84 0.56 0.26 1.53 0.71 

1.62 0.67 0.55 0.23 0.84 0.34 

1.65 0.61 0.46 0.17 0.86 0.32 

1.91 0.64 0.04 0.01 0.75 0.25 

2.02 0.63 0.00 0.00 0.57 0.18 

1.93 0.55 0.00 0.00 0.48 0.14 

1.86 0.49 0.00 0.00 0.42 O.ll 

1-83 0.45 0.00 0.00 0.42 0.10 

1.70 0.40 0.00 0.00 0.51 0.12 

2-13 0-47 0.00 0.00 0.30 0.07 

1.67 0.35 0-00 0-00 0-56 0-12 

1.38 0.27 0.00 0.00 0-31 0.06 

1.15 0.21 0.00 0.00 0-18 0-03 

0.83 0.15 0.00 0.00 0-08 0.01 

0.63 0.11 0.00 0.00 0-07 0-01 
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TABLE 64 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670f57f27 

S~IPLE NO. 3 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NfALKA~WES IMLKENE BRANCHED ISmIER~ 
WT % FIOLE % WT % MOLE % WT % MOLE % 

0-53 0-09 0.00 0-00 0.08 0-01 

0.27 0.04 0.00 0.00 0.00 0.00 

0.24 0.04 0.00 0.00 0.00 0.00 

0.20 0.03 0.00 0.00 0.00 0.00 

0.16 0.02 0.00 0.00 0.00 0.00 

0.05 0.01 0.00 0.00 0-26 0.03 

0-01 0.00 0.00 0.00 0.05 0-01 

0.08 0.01 0.00 0.00 0.03 0.00 

0.17 0-02 0.(30 0.00 0.03 0.00 

0.16 0.02 0.00 0.00 0.02 0.00 

0.15 O. 02 0.00 0.00 0.00 0.00 

0.i0 0.01 0.00 0.00 0.04 0.00 

0.14 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 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 65 

~ASS ~AI_ANCE 
PROCESS CONDITIONS AND PRODUCT SUMI~ARY 

tttttttttttttttttttt~tt~ttttttttttttfttttttttttttttt~tttttttttttttttttttttttttttttttttttttttttt 

CJ~TALYS~r : Co[TI/SILICA 
SAMPLE ~O: 8670tS7t27t6 

REACTOR LOADING, [il_S : 4~0.0 T, C : 240.6 FEED RATIO, 
CATALYST LOADING, WT%: 17-4 P, PSIG : 297 CO/H2: 1-86 
TIM~ ~ STRFJJ% HRS : 145-i SV, L/G/HR~ 2.00 

tttttttttttttttttttttttttttt~-ttttttttttttttttttttttttttttttttttt~ttttttt~ttttttttttttttttttt. 

USAGE l~a~TIO, C0/H2 : 0.13 BULK ACTIVITY, 
%OVERALL CONy., C0+H2: 12-47 MOL SYNGAS/KG CAT/HR: 11-009 
%CO CoNy. : 2-21 SPECIFIC AcrIVITY, 
%112 CoNy. : 31.59 ~ L  C0/PIOL ME-FAL/MIN: 0-024 

tttt•tttttttt•tt•tttttttttt•••tttttttt•tt••tttttt•t•t•ttt•t•tttttt••tttttttt•ttt••••••fttt••ttt 

WEIGHT ~ PRODUCT DISTRIBUTIOM: 

HYDROCARBONS: 2-87 H20: 5-02 
0)O(GENATES : 0-07 CU : 89-41 
C02 : 0.23 H2 : 2.40 

t~t~t÷tt~tHftt~H÷ttttt~tt~tfH~f~Ht~tttt~tttt+ttit~tt~tt+tttttttt~tt~t~tttt~t~tt~tttt 

HYI]ROCARBON SELECTIVITY, Wl'~: 

Ci : 10.D8 C4tENE : 6-22 
C2tANE : 1.12 C5tCll : 33.01 
C2tENE : 1.25 C12'C18: 18-26 
C3tANE : 0-B3 C19tC~: 11-98 
C3tENE : 6.85 C24t34 : 7-73 
C4 ISO+ANE! 1-[gl C3B ÷ : 1-22 

t~ttttttttttt~ttt~ttttt~t~t~ttt~ttt~ttt~tt~ttttttt~ttttt~ttt~tt~tt~t~tt~tt~ttttt~ttti 

FUEL FRACTIONS, wT%: 

GASOLINE (CStCl]): ~3-01 
DIESEL (CgtC~) : 42.32 

t••••t•t••t••t••••tt•ttttttt•ttt•ttttttttttttttttf•••ttt•ftttttttttttttttftttttttttt•fttt•ttt. 

ELEMERTAL RECOVERY: CARBON • ~04.20 
HYDROGEN: 97-71 
OXYGEN : 106.70 

t t t t t t  ttttttttltttttttttftttftttttttttttttttttttttttltttttttttttt f f 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 t t !  

-123- 



TABLE 66 

HYDROCARBON PRODUCT DISTRIBUTI0~I 

RUN NO. 8670{57~27 

S~PLE NO. 6 

NtALKANES ltALKENE BRANCHED ISOMERS 
CARBON NO. WT • MOLE % WT % MOLE % WT ~ MOLE % 

I 10.08 41.16 0.00 0.0D 0.00 0.00 

2 1.12 2.44 1.25 2.92 0.00 0.00 

3 0.83 1-24 6.85 10.66 0.00 0.00 

4 1.44 1.63 6.22 7.26 0.00 0-00 

5 1.67 1.52 6.92 6.46 0.00 0.00 

6 5.72 4.35 1.52 1.18 0.00 0.00 

7 2.82 1.84 1.11 0.74 0.61 0.40 

8 1.71 0-98 1.46 0.85 0.28 0.16 

9 1.32 0.67 1.58 0.82 0.40 0.20 

10 1.31 0.60 1.50 0.70 0.49 0.23 

11 1.09 0.46 1.06 0.45 0.q4 0.18 

12 1.18 0.45 0.93 0.36 0.50 0.19 

13 1-43 0.51 0.92 0.33 0-43 0.15 

14 1.46 0.48 0.84 0.28 0.23 0.08 

15 1-65 0-51 0-64 0.20 0.21 0.07 

16 2.46 0-71 0.00 0-00 0.08 0-02 

17 2.48 0.67 0-00 0.00 0.12 0.03 

18 2.55 0.66 0.00 -O.OD 0.15 0.04 

19 2-59 0.63 0.00 0.00 0.09 0.02 

20 2.58 0.60 0.00 0.0D 0.09 0-02 

21 2-43 0.54 0.03 0.00 0.08 0.02 

22 2-15 0-45 04]0 0 .OC) 0-07 0.01 

-124- 



TABLE 66 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 867@57~27 

SAMPLE NO. 6 

CARBON 

23 

2LI 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NO- 
NI"ALKANES 11"ALKENE BRANCHED ISOMERS 

W'I" % MOLE % W'T ~ MCLE ~, W'T % MOLE I 

1.84 0.37 0.00 0.00 0.06 0.01 

1.52 0.29 0.08 0.08 0.0q 0.01 

1.33 0.25 0.08 0.08 0.08 0.00 

1.12 0.20 0.00 0.08 0.08 0.08 

0.87 0-15 0-08 0.00 0-08 0.00 

0-73 0.12 0-08 0.08 0.08 0.08 

0.37 0.06 0-08 0.00 0.02 0.08 

0.30 0.05 0.08 0-08 0.02 0.00 

0.38 0.06 0-08 0.00 0.02 0.00 

0.32 0.05 0.08 0-08 0.01 0.00 

0-26 0-04 0.08 0.08 0.03 0.00 

0.34 0.05 0.00 0.00 0.05 0-01 

0.41 0-05 0-08 0-00 0-08 0-00 

0-32 0-04 0.O0 0-08 0-08 0.08 

0.19 0-02 0-08 0-00 0.08 0-08 

0-i i  0-01 0-08 0.08 0.00 0-08 

0.12 0-01 0.00 0.08 0-08 0-08 

0-07 0.01 0-08 0.08 0.08 0.08 
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TABLE 67 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~UIARY 

~tttfttfttitf~ttfftftftfft~tfff~ttt~ff~ft~fttt÷ttf÷tttftttt~tff~fttfft~t~f~tf~ttttftffiffftftt 

CATALYST : Co/TI/SILICA 
SAMPLE |,IO: 8670e57~27t9 

REACTOR LOADING, HLS : 450-0 T, C : 243.2 FEED RATIO, 
CATALYST LOADING, WT~: 17-4 P, PSIG : 290 CO/H2= 1-50 
]IrE ON STREA~I, HRS B 194-6 SV, L/G/HR: 2-00 

~tHf~tttt*t~e~ttt*~tt~f~ttttttt~t~ttttt~tttt~tt~t~tt~tt~ttf~t~t*e~tttt~÷ttt~tt~tt 

USAGE RATIO, C0/I12 : 0.39 BULK ACTIVITY, 
~0VERALL CONV., CU+H2: 15.75 MOL SYNGAS/KG CAT/HR: Zq-O6G 
%C0 CONV- : 7-38 SPECIFIC ACTIVITY, 
%H2 CONY- : 28-32 MOL C0h~L HETAL/HIN: 0-075 

•t••••tt•••t•ttt•••ttt••t•t••tt••••t••tt••••ttt••tttt•t•tt•tt•ttt•••••••••••tt••tt•ttt•••t••••t•t 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 3.45 H2D: 6-28 
OXYGENATES : 0-09 C0 = 86-69 
C02 : 0.50 H2 = 3.19 

~tttt~t~ffft~ft~ttf~tt~ftf~ffffttt~ttt~tt~tftft~ttt~tttt~t~ttfttt~ttt~tft~t~tttt~ft~ttt~t~t~ 

HYDROCARBON SELECTIVITY, wT~: 

C1 : 13.79 C4*ENE : 7-05 
C2~ANE : 2-01 CSiCll : 34.18 
C2tENE : I . IB C12~C18: L7.68 
C3*ANE : 1-25 C l g t C ~ :  7-59 
C3tENE = 7.93 C24e34 : 4 .69 
C4 ISO+ANE: 2-05 C35+ : 0.63 

t~f~t~tt~t~ttt~t~tt~t~tt~tttt~f~tt~t~tt~ttttttt~tt~tt~÷~ttt÷fttttt~ttt~ttt 

FUEL FRACTIONS, WT%: 

GASOLINE (C51Cll): 54.18 
DIESEL (C9'C25) : 57.44 

tttttt••tt•t•ttttttttttt•t•tttttt•ttt•tttttt•tt••ttt•tttt•ttttttttttt••tttttttt•ttttttttt•ttt••tt 

ELEMENTAL RECOVERY: CARBON : 100.]3 
HYDROGEN: 100-39 
OXYGEN • 103-53 

t t ~ t t  el  t f t  t f t  t f t t t t t t t t t t  ~ ettetftttttttttttttttttttttettttttttttttteetttfttttttttettet t t t t t t  le t  t t  
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TABLE 68 

H_YDROCARBON PRODIJCT DISTRIBUTION 

RUN NO. 8670,57,27 

SAtlPLE r~. 9 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NfALKANE.~ lfALKENE BRANCHED ISOf~RS 
WT % M(~LE % WT % MOLE ,'. WT % MOLE 

13.79 46.96 0-00 0.00 0.~ 0.00 

2.01 3.64 1.16 2.25 0.00 0.00 

1.25 1.55 7.93 10.29 0.00 0.00 

2.05 1.92 7-05 5.86 0.(30 0.00 

2.11 1.60 7.65 5.96 0.17 0.13 

6.12 3.88 0.16 0.i0 0.00 0.00 

2.06 i.12 1.89 1.05 0.12 0.07 

1.54 0.74 1.57 0.76 0.20 0.I0 

1.65 0.70 1.57 0.68 0.67 0.28 

1.73 0.66 1.45 0.57 0.4Z 0.18 

1.49 0.52 1.05 0.37 0.51 0.18 

1.53 0.49 0.95 0.31 0.49 0.16 

1.77 0.52 0.85 0.2_5 0.41 0.12 

1.76 0.48 0.74 0.21 0.14 0.04 

1.77 0.46 0.66 0.17 0.07 0.02 

2.27 0.55 0.00 0.00 0.07 0.02 

2-11 0.48 0.00 0.00 0.06 0.01 

1.96 0.42 0.00 0.00 0.09 0.02 

1.84 0.37 0.00 0.00 0.06 0.01 

1.72 0.33 0.00 0.00 0.05 0.01 

1.52 0.28 0.00 0.00 0.04 0.01 

1.27 0.22 0.00 0.00 0.04 0.01 
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TABLE 68 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t57t27 

SAMPLE IIO. 9 

CARBON NO. 

25 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

35 

34 

35 

36 

37 

38 

39 

40 

NtALKANES 
WT % r~LE % 

1.03 0.17 

0.83 0.13 

0.73 0.11 

0-61 0.09 

0-52 0.07 

0.45 0.06 

0.27 0.04 

0.24 0.03 

0.26 0.03 

0.29 0.03 

0.22 0.03 

0-16 0.02 

0.18 0.02 

0.15 0.02 

0.10 0.01 

0.07 0.01 

0.07 0.01 

0.05 0-01 

ItALKENE BRANCHED ISOMERS 
~T % ~OLE % WT % ~IOLE % 

0.00 0.00 0.03 0.01 

0.00 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 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0-00 0.00 0.02 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.03 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 0.00 0.00 

0.00 0.00 0.00 0.00 
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TABLE 6g 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUFI4ARY 

tttttttttttttttttt•tttttttttttttttttttttttttttttttttt•ttttt•tttttttttttttttttttttt•tttttttttt•t. 

CATALYST : CO/-FI/STLICA 
SAF~LE NO: 8670+57+27t12 

REACTOR L~ADING, MLS : 4S0-0 T, C : 239.6 FEED RATIO, 
CATALYST LOADING, wTX: 17-4 P, PSIG : 298 C01H2: 2-03 
TIME ON STREAM, MRS : 265-6 SV, L/G/HR: 1.00 

t•tttttt•ttttt•ttttttttt•tt÷tt•tt•t•+tttt•tHtttttt••ttt•tttttt+tt•t•••t÷tttttt+ftttt•t+÷•tt•tt. 

USA~ RAT~O, C0/H2 : 0.15 BULK ACTIVITY, 
%0VERALL CONy-, CI]+H2: 11-25 r~L SYNC~AS/KG CAT/MR: 5-027 
ZC0 CONy- : 2-22 SPECIFIC ACTIVITY, 
%H2 CONy. : 29.62 ~OL CD/I~DL I~-rAL/MTN: 0-013 

•t•tttt•t•ttttttt•t•tttt•t•ttttt•ttTttttttttttttttt••tt•••ttttttttttttttttttttttttttt•ttttttttt• 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCA~S: 3.46 H20: 6.89 
OXYGENATES : 0-10 C0 = 86.99 
C02 : 0-36 H2 : 2-20 

t~t~tt~÷t~ttftt~-~t~t~ttttttttt~ttt~ttttt~ttt~tttttttttttttt~tttttt~tttttttttttttttttttt. 

HYDROCARBON SELECTIVITY, WT~. 

CI : 9-82 CqtENE : 5-10 
C2tANE : 1.00 C5tCll : 31-75 
C21~_NE : 0-99 C~tC18:2.1-49 
C3tANE : 0-77 C19tC~: l l . ~  
C3+ENE • 5.77 C 2 q t ~  • 9 .69  
C4 ISO+ANE: 1-26 C3~ + : 1-02 

tttttttttttttttttttttttttttttttttttttttttttttt t t t t t t t t t t t t  tttttttttttttttttttttttttttttlttttttt 

FUEL FRACTIONS, WT%: 

BASELINE (C5+C11): ~1-75 
DIESEL (C9~C25) • 47-17 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttt tttttttttttttttttttttttttttttttttttttft 

ELEI~TAL RECOVERY: CARBON : 105-80 
HYDROGEN" i13-{)0 
0XY~EN : 110-40 

÷ 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 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 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  
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TABLE 70 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t57t27 

SAMPLE I~O. 12 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NSALKANE$ II'ALKENE 
WT • MOLE % WT % MOLE % 

9.82 42.49 0.00 0.00 

1.00 2.30 0-99 2.45 

0.77 1-21 5-77 9.51 

1.26 1.50 5.10 6.30 

1.58 1.52 6-52 6-25 

5-61 q.51 0.11 0.09 

1.73 1.20 1.86 1.31 

1-28 0-78 1.45 0.90 

1.47 0.80 1.66 0.91 

1.65 0.81 1.89 0.93 

1-38 0.61 1.41 0.63 

1.44 0.59 1.23 0.51 

1.67 0.63 1.08 0.41 

1"81 0.63 0.96 0.34 

1.97 0.64 0.83 0.27 

2.93 0.90 0.00 0.00 

2-99 0.86 0.00 0.00 

2.78 0.76 0.00 0.00 

2-66 0-69 0.00 0.00 

2.48 0.61 0.00 0.00 

2.19 0.51 0.00 0.00 

2-12 0.47 0.00 0.00 

BRANCHED ISOMERS 
|~T ~ MOLE 

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.I0 0.07 

0-36 0.22 

0.75 0.40 

0.56 0.27 

0.57 0.25 

0.54 0.22 

0.50 0.19 

0.26 0.09 

0.24 0.08 

0.10 0.03 

0-09 0.03 

0.06 0.02 

0.04 0.01 

0.03 0.01 

0.02 0.00 

0.01 0.00 
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TABLE 70 ICON!INUED 1 

HYDROCARBON PRODUCT DISTRIBUTI@a 

RUN NO. 8670.57.27 

S~PLE NO. 12 

CARB@~ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'JALKANES 
WT Z MOLE 

1.80 0.38 

1.60 0.33 

1.40 0.27 

1.20 0.23 

i . i0  0.20 

1.02 0.18 

0-69 0.12 

0.67 0.11 

0.60 0.09. 

0.56 0.09 

0.46 0.07 

0.40 0.06 

0.32 0.05 

0.30 0.04 

0.16 O.02 

0.12 0.02 

0.12 0.01 

0.00 0.00 

li'ALKENE BRANCHED ISOMERS 
W'I" % PE)LE % WT Z MOLE 

O.O0 0.00 0.01 0.00 

0.00 O.DO 0.00 0.00 

0.00 0.00 O.O0 0.(30 

0.00 0.00 O.O0 0.00 

O.O0 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

O.O0 O.DO 0.00 0.130 

O.O0 0.00 0.00 0.00 

0.00 O.O0 0.00 0.00 

0.00 0.00 O.O0 0.00 

0.00 0.00 0.00 0.00 

0.00 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 0.00 0.00 

0.00 0.00 O.O0 0.00 

O.O0 0.130 0.00 0.(30 

0.00 O.O0 0.00 0.00 

-131- 



TABLE 71 

IVIASS ~ALANCE 
PROCESS CONDITIONS A~D PRODUCT SUFV~ARY 

~ttttt~t~ff~tftf~t÷tttft÷tt~tttttf~t~ttft~ttttftt~ttff~tftftt~tf~t÷ttttttttftttt~t~tt~ftttttt 

CATALYST : Co/TI/SILICA 
SAMPLE NO: ~670t57t27tJ5 

REACTOR LOADING, MLS : 450.0 T, C : 239-9 FEED RATIO, 
CATALYST LOA~ING, WT%: 17.4 P, PSIG : 302 CD/H2:l.O0 
TIME Ot~ STREAM, HRS : 313-~ SV, L/G/HR: i-~0 

÷ttt÷e*~*~*~*~Htt~tt~tt~fHt÷÷t~ttt~t*t÷tt~tett÷ete~tt~tttttt~tttt~tettH~ttttttttttttttftt~ 

USAGE RATIO, C0/H2 : 0-51 BULK ACTIVITY, 
~/~VERALL CONV-, CC~H2: 26-76 MOL SYN@AS/KG CAT/HR: 11-964 
%C0 CONy. = 18-06 SPECIFIC ACTIVITY, 
%H2 CDNV. : ~5-48 MDL C0/BOL METAL/~IN: 0-077 

t÷fttt~ftt~÷t÷t~ttt~ff~fft~f~tf÷÷tttttttt~tttttt~tt~t~ttt~t~t~f~et~f~t~t~tt~tttt÷tt~÷t÷t~ 

~EIGHT ~ PRnDUCT DISTRIBUTIOn: 

HYDROCARBONS! 6-41 H2D: 13-24 
OXYGENATES : 0-25 C0 = 75-41 
C02 = 0.45 H2 : 4.24 

~f~|lt~tt~~t~÷÷~÷~÷~÷~ff~t~ff~t~~~tt~tirf~t~tHtf 

HYDROCARBON SELECTIVITY~ WT~: 

C1 : 13.90 C4tENE = 5-08 
C2tA~E : 2-23 CStCll : 34.76 
C2tENE : 0-61 ClPtC18= 20-65 
C3tANE : 1-43 C19tC23: 7-95 
C~tENE : 5.88 C24t34 = 4.82 
C4 ISO+ANE: 2-22 C)5 + = 0-47 

tttt~f~t~e~ete~e~tt~t~t~t~tffttt~ttf~ftf~t~fttttttttf~t~tt~t~tt~tt~ttttf~ttttte 

FUEL FRACTIOflSs WT~: 

GASOLINE (C5*CII): 34-76 
DTESEL (C9÷C25) ='44-30 

tfttt~tt~tt~t~t~t~ftf~ttt~tt~tttt~ttttttf~tt~ttt~tf~ttftt~ttft~tttf~tttt~t~t~tt~ftt~tt~ 

% ELEMENTAL RECOVERY: CARBON = 96-15 
HYI)ROBEN: 103-61 
OXYGEN : 105-11 

t~ttt~e~tteettt~tte~te~t~tHtt÷÷~tt~ttt~ttteee+tt~t~tte~e~tt÷tHtt~÷tttett~t~ttt~ 

-132- 



RUN NO. 8670t57+27 

SAMPLE NO. 15 

CARBON NO. 

I 

2 

3 

4 

3 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

2O 

21 

22 

TABLE 72 

HYDROCARBOtJ PRODUCT. DISTRIBIITIOI~ 

N'I'AL.KANE $ li'ALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ HOLE ~ WT ~ JulOLE 

13.90 49.57 0.00 0.00 0.00 O.DO 

2.23 4.24 0.61 1.24 0.00 0.00 

1.43 1.86 5.88 8.00 0.00 0.00 

2.22 2.19 5.08 5.17 0.00 0.00 

2.43 1.93 5.47 4.46 0.00 0.00 

3.59 2.39 I.QI 0.96 0.10 0.07 

2.24 1.28 1.16 0.67 0.35 0,20 

1.84 0.92 1.27 0.64 0.73 0.37 

2.08 0.93 1.76 0.80 0.94 0.42 

2.26 0.91 1.73 0.70 1.13 0.46 

2.24 0.82 1.14 0.42 0.90 0.33 

2.21 0-74 0.79 0.27 0.55 0.18 

2.18 0.68 0.58 0.18 0.48 0.15 

2.55 0-74 0.00 0.00 0.41 0.12 

2.57 0.69 0.00 0.00 0.32 0.09 

2.53 0.64 0.00 0.00 0.23 0.06 

2.68 0.64 0.00 0.00 0.05 0-01 

2.29 0.51 0.00 0.00 0-23 0-05 

2.12 0.45 0.00 0.00 0.13 0.03 

1.90 0.38 0,00 0.00 0.01 0,00 

1.50 0.29 0.00 0.00 0-01 0-00 

1.26 0.2.3 0.00 0.00 0.00 0.00 
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TABLE 72 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670~57÷2Z 

SAMPLE NO. 15 

CARBON NO- 

23 

24 

25 

26 

27 

28 

29 

30 

3! 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

Nt'ALKANE-~ 
WT % MOLE % 

1.01 0.18 

0.83 0.14 

0.70 0.11 

0-60 0.09 

0.55 0.08 

O-45 0.05 

0.32 O.O4 

0.32 O.04 

O.32 0.04 

O.27 0.03 

0.24 0.03 

0.22 0.03 

0.18 0.02 

0.14 0.02 

0.08 0.01 

0-07 0.01 

0.00 0.00 

0.00 0.00 

ZfALKENE BRANCHED ISOHERS 
~T % MOLE ~o ~T % MOLE % 

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 0.00 

0.00 0.00 0.00 0-08 

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-~ 

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 0.00 

O-O0 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 73 

Iv[ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

ttH~ttt~tHt~t~t~ttt÷~tHH~t~tt~ttttHtttttttttttttttttttttt~ttttttt~tttttttttttttt~ttt.. 

CATALYST : Co/TI/SILxCA 
SAtIPLE NO: 8670t57t27f]8 

REACTOR LOADING, r~.S : 45~.0 T, C : 240.6 FEED RATIO, 
CATALYST LOADING, WT%: 17.4 P, PSIG : 300 COAI2: 1-50 
TIME ON STREAM, HRS : 335.8 SV, L/G/HR: 1.11 

tttttttt~tttt~ttttttttttttttttttttttttttt~tttttttttttttttttttttttttttttttttttttttttttttttt~tt. 

USAGE RATIO, C0/H2 : 0.72 BULK ACTIVITY, 
%0VERALL COf~V., C0+H2: 2~-94 ~IOL SYNGAS/KG CAT/HR: 11-878 
%C0 CONy. : 16-65 SPECIFIC ACTIVITY, 
%H2 CONy. : 34.85 MOL C0/MOL MFrAL/,IN: 0-094 

tttttttt~t~tttttttt~H~tt~t~t~ttt~tt~tttt~tttt~ttt~t~tt+ttttttt~t~ttttttttttttt~tt~tt~ 

WEIGHT Z PRODUCT DISTRII~rTIOtJ: 

HYDROCARBONS: 4.5~ H20: 8.60 
OXYGENATES : 0-15 CO : 83.PI 
C02 : 0-35 112 ~ 3-10 

+~tt~ttttt~t~tttt~t~ttt~f~tttt~t~ttt~tttttttt~ttttt~tt~tttttHt~tttt~tttttttttttttttttt~ 

HYDROCARBON SELECTIVITY, WT~: 

C1 : l i .16  C4tENE : 5.07 
C2tANE : 1-39 C5tC~ : 32-46 
C2eENE : 0.81 CIPICIB: 24.08 
C3tANE : 0-90 C19tC23: 10-63 
C3tENE : 5-66 C24t34 : 5-69 
Cq ISO+A~E: 1-51 C35+ : 0-6q 

t÷tttt~t~t~ftttttttttttttt~ttt~ttttttttt*Ht~ttt~t~ttt~÷~ttt1~tt~tttt~ttttttttttttt~tttt1~tt. 

FUEL FRACTIONS, WTX: 

GASOLINE (CStCll): 32-46 
DIESEL (cgtczs) : 48-21 

ttttth•tttttftt•••t•f•tttt•tfti•tttt•ttttfftttttttttttttt•ttttttttttttttttttttttttttttttt••t•. 

ELEMENTAL REcOVERY~ CARBON : 92-72 
HYDROGEN: 101-23 
OXYGEN : 97.29 

~ttttt÷÷HtH~tttt~ttHttt~tt~t~tt~tttttttttHttttttt~ttttttHttfftttttt~tttttttttttttt~. 
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TABLE 74 

HYDROCARBON pRODUCT DISTRIBUTION 

RUN NO. 8670t-57t-27 

SAMPLE NO. 18 

CARBON r~O. 

I 

2 

5 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NI-ALKANES I~ALKENE 
WT X ~IOLIE % WT % I~IOLE % 

11.16 45.22 0.00 O.OO 

1.39 3.00 0.81 1.87 

0-90 1-33 5-66 8.74 

1.51 1.69 5.07 5.86 

1.83 1.64 5.55 5.13 

6.30 4.75 0.00 0.00 

2.31 1.50 1.56 1.03 

1.63 0.93 1-27 0-74 

1.45 0.73 1.54 0.79 

1.63 0.74 1.74 0.80 

1.48 0.61 1.39 0.58 

1.75 0.67 1.21 0.47 

1.92 0.68 0.92 0.33 

2.89 0.95 0.00 0.00 

2.94 0.90 0.00 0.00 

3.02 0.87 D-O0 0.00 

3.15 0.85 0.00 0.00 

3.13 0.80 0.00 0.00 

2.63 0.64 0.00 0-00 

2.45 0.56 0.00 O.OD 

2.08 0.46 0.00 0.00 

1.71 0.36 0.00 0.00 

BRANCHED ISOrIERS 
W'T ~. MOLE Z 

0.00 0.00 

0.00 0.00 

0.00 0-00 

0.00 0.00 

0.00 0.00 

0.00 0-00 

0,11 0.O7 

0.42 0.24 

0-60 0-3O 

0.84 0-38 

0.83 0.34 

0.81 0-31 

0-59 0.21 

0.51 0-17 

0.44 0-13 

0.37 0.I0 

0-28 0.08 

0.17 0.04 

0.19 0-05 

0.06 0-01 

0.05 0.01 

0.04 0.01 
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TABLE 7A (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTI~I 

RUN NO. 8670~57~27 

SA,~IPLE NO. 18 

CARBON NO. 

23 

24 

23 

26 

27 

2~ 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

59 

40 

NtALKANES ltALKENE BRANCHED ISOMERS 
Wl" Z J'~hBLE ~ WT ~ r'IOLE ~ WT ~ MOLE 

1.37 0.27 0.O0 0.00 0.03 0.01 

1.09 0.21 0-00 0.00 0.02 0.00 

0.90 0.16 0.00 0.00 0.01 0.00 

0.80 0.14 0.00 0.00 0.00 0.00 

0.65 0.11 0.00 0.00 0.00 0.00 

0.45 0.07 0.00 0-00 0.01 0.00 

0.36 0.06 0.00 0.00 0.01 0.00 

0.30 0.05 0.00 0.00 0.02 0.00 

0.29 0.04 0.00 0.00 0.02 0.00 

0.32 0.05 0.00 0.00 0.00 0.00 

0.21 0.05 0.00 0.00 0.01 0.00 

0-19 0-03 0.00 0.00 0.02 0.00 

0.19 0.02 0.00 0.00 0.01 0.00 

0.15 0.02 0.00 0.00 0.00 0.00 

0.11 0.01 0.00 0.00 O.DO 0.00 

0.08 0.01 0.00 0.00 0-00 0.00 

0.07 0-01 0-00 0-00 0.00 0.00 

0.04 0.00 0-00 0.00 0-00 0.00 
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TABLE75 

F~ss BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~MARY 

tf~ttttt~tttttt~tffttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttfttt~ttt~tt~tttt 

CATALYST ; Co/TI/SILICA 
SAMPLE NO: 8670t57t27e24 

REACTOR LOADING, HLS : 450-0 T~ C ~ 260.7 FEED RATIO, 
CATALYST LOADING, WT~: 17.4 P, PSIG : 300 C01H2:1-00 
TIM~ ON STREAM, HRS : 413.3 SV, L/G/HR: 2-00 

tt~ttttttttttt÷ttttttt~ttttttt~tttttt÷ttttttttttt~ttttttttttttttttttttttttttttttttttttt~ttttttf~t 

USAGE RATIO, C01H2 : 0.58 BULK ACTIVITY, 
%0VERALL CoNv-, C0+H2: 33-00 MOL SYNBA$/KG CAT/HR: 29-454 
%C0 CONV. : 24-19 SPECifiC ACTiViTY, 
%H2 CONY. ~ 41-80 MOL C0/MOL METAL/MIN: 0-206 

~+~tt+tt~tttt~t~H~t~t~tt+tt~t~tt~t~t~÷t~t~tttt~t~*tt~tttttt~t~ttt~ttt~t~ttt÷÷t~ttttf 

WEISHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 8-25 H20: 12-80 
OXYGENATES : 0.25 CO = 74.09 
C02 : 0.55 H2 = 4.06 

t~ttttttttHftt~tt~Httt~t~+~+~t~t~ttt~t~tt~tt~t~tH~+~t~+t~tt~*tt~tt~Hftt~ 

HYI~ROCARBON SELECTIVIIY, WT~: 

'CI : 15.27 C4fENE s 3-93 
C2tANE : 2.02 CStCII : 29-59 
C2tENE : 0-48 C12'C18: 21-28 
C~#ANE : 1.07 C19tC23: 10.57 
C3~ENE : 4.43 C24,34 : 8.60 
C4 ISO+ANE: 1-73 C35+ : 1.01 

~ttttt~tt~t~tttt~÷ttt~tf÷ttt~tfttt~ttt~tttt~ttfftftttt~ttttt~ttttttttff~tttttt~ 

FUEL FRACTIONS, ~rI'~: 

GASOLINE (C5eCll): 29.59 
DIESEL (C9~C25) = 43.39 

~ttttttt~ttt~ttt~tt*t*ttttt~*+~tt~tt+*tttt~tttt~+~t~*t+~tt+t*t~t~*+*tHt~*~t~+tttttttttttt 

X ELEMENTAL RECOVERY: CARBON : 92.87 
HYDROGEN: .g8-81 
OXYGEN : 97.07 

t t  ~ t ~ ~÷ t t f  .~ ~..~ ÷ ~, t t f f t  t t t t t t t  t ~, t t ~ . ~ t f t f t + f t  t ~ t t t  t ~ t  ~ t f t  t t t t ~  t ~ t  t t f t t *  ÷ ~ t t t t  t[ * t f ~  ~ t f t ~ H ~ t t f f t ~  i t + t + +  
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TABLE 76 

HYDROCARBO.N PRODUCT DISTRIBUTIOIJ 

RUN NO. 867067t27 

SAMPLE NO. 24 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
N~AI.KANE$ ItALKENE B~ANC~I) ISOMERS 

WT % MOL£ % ~#T % MOLE • Wl" % MOLE 

15.27 54.90 0.00 0.00 0.00 O.OD 

2-02 3.87 0.48 0.99 0.00 0.00 

1.07 1.40 4.43 6.07 0.00 O.DO 

1.73 1.72 3.93 4.04 0.00 0.00 

2.08 1.66 4.60 3.78 0.06 0.05 

6.89 4.61 0.00 0.00 0.00 0.00 

2.60 1-49 1.49 0.88 0.14 0.08 

1.79 0.90 1-01 0-52 0.17 0.09 

1.50 0.67 0.92 0-q2 0.24 0.11 

1.67 0.67 0.90 0.37 0.40 0.16 

1.82 0.67 0.76 0.29 0.54 0.20 

1-99 0-67 0.68 0-25 0-45 0.15 

2-12 0.66 0.49 0-16 O-q5 0-i14 

2.56 0.74 0.25 0.02 0.22 0.06 

2.53 0.69 0.20 0.06 0.24 0-07 

2.56 0.65 0.16 0.04 0.27 0.07 

2-71 0.65 0.12 0.03 0.22 0.05 

2.84 0.64 0.00 0.00 0.23 0-05 

2.60 0.56 0.00 0.00 0 . i i  0.02 

2-44 0-50 0.00 0.00 0.I0 0.02 

0.28 0.06 0.00 0.00 1.76 0.34 

1-65 0.31 0.00 0.00 0.06 0.01 
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TABLE 76 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO, 8670t57t27 

SAMPLE NO. 24 

CARBON N0- 

23 

24 

25 

26 

2Y 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N I'ALKANES li'ALKENE BRANCHED I SOMERS 
WT 7o r~LE ~ WT % MOLE ~ WT ~ MOLE 

1.47 0-26 0.00 0.00 0.09 0-02 

1.29 0.22 0.00 0.00 0.07 0.01 

1.38 0.22 0.00 0.00 0.04 0.01 

1.13 0.18 0.00 0-00 0.03 0.01 

0.95 0.14 0.00 0-00 0.02 0-00 

0.78 0.11 0.00 0.00 0.03 0.00 

0.64 0-09 0.00 0.00 0.02 0-00 

0.53 0.07 0.~., 0.00 0.02 0.00 

0.50 0.07 0.00 0.00 0.02 0.00 

0.42 0-05 0.00 0.00 0-01 0.00 

0.35 0.04 0.00 0.00 0.01 0.00 

0.32 0.04 0-00 0.00 0.02 0.00 

0.31 0.04 0.00 0.00 0.01 0.00 

0.25 0.03 0.00 0.00 0.00 0.00 

0.17 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 
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TABLE 77 

~SS BALANCE 
PROCESS CONDITIONS AND PRO~T SUMMARY 

+t~ttttttttttttttttttttt~t~ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt. 

CATALYST : Co/T]ISILICA 
SAMPLE NO: ~70 tb - / t27*27  

REACTOR LOADING, ~I_$ : 450.0 T, C : 260.6 FEED PATIO, 
CATALYST LOADING, WT%: ].7-4 P, RSIG : 300 CU/H2: 1-50 
TI~E ON STREAM, FIRS : 437.2 SV, L/G/FIR'. 2.00 

t t t t t  t t t t t t  ttttt+ttttttt*ttt*t~tfttttttttttttttttttt+ttttttttttttttttttttttttttttttt÷tttt t ÷ t t t .  

USAGE RATIO, C0/H2 : 0.67 BULK ACTIVITY, 
~[0VERALL CONV., C0"h~: 28-66 MOL SYNGAS/KG CAT/HR; 25-579 
%C0 CONY- ' 19-25 S~CIFZC ACTIVZTY, 
%H2 CONy. : 42.75 r~L CfJ/tIOL METAL/flIN: 0-196 

t t t t t  tttttttttt•ttttttttttttttttttttt•tttttttttt•ttttttttttttttttttttttttttttttttttttttttttttt• 

WEIGHT ~[ PRODUCT DISTRII~ITION: 

HYOROCAR~4S : 4-97 H20: 9.33 
0XY~ENATES : 0-13 CO: 82-28 
C02 : 0-51 H2 : 2-78 

t t t t  t t t t l t ~ i f t t ~ f t t t t t t t t t t  tttttttttttttft~ttfftttttttfttttttttt tttttttttttt-tttttttttttttttttt. 

HYDROCARBON SELECTIVITY, WTZ: 

C1 : 12-31 CqI~-NE : 4.23 
C2fANE : 1.87 C5~Cll • 32.27 
C2tENE : 0-84 C1~tC18; 25-09 
C3tA~m : 0-66 C19tC23: ll.O~ 
C3tE'~ : 4.43 ~ 4 + ~  : 5.50 
C4 ISO+ANE: 1-17 C~ + : 0-57 

t t t t t t t t H t C ' t t t t t t t ÷ t t t t  H t t t t t t t t t t  t t t t t C t t t t t H t t t  t t t t H t t t t ,  t t t t t t t t t t t S t  H t t t t t  t t t t t t t t t  t t -  

FIJEI_ FRACTIONS., WT~: 

DIESEL ( C 9 ~ )  : 47-63 
t t t i t t  tftttttttttttttttttttttttttttttttttttttttttttHttttttttttttttttt 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  

% ~ E r ~  RECOVERY: C a ~ l  : 90.76 
~ N :  95-61 
0XYGE~s : 95-71 

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 H 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 t t t  t t t f  
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TABLE 78 

HYDROCARBON PRODUCT DISTRIBUTIU~ 

RUN NO. 8670÷57,2.7 

SAMPLE NO. 27 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1! 

12 

13 

14 

15 

16 

17 

1R 

19 

20 

21 

22 

NtALKANES II'ALKENE 
WT % MOLE % WT % MOLE % 

12-31 48-49 O-O0 0-00 

1-87 3-94 0-84 1-89 

0.66 0.95 4.43 6.65 

1.17 1.28 4.23 4.76 

1.44 1.26 5.15 4.64 

4.07 2.98 3.98 2.98 

2.10 1.32 2.63 1.69 

1.60 0.88 1.59 0.89 

1.32 0.65 1.41 0.70 

1.46 0.65 1.45 0.65 

1-40 0.57 1.27 0.52 

1.83 0.68 1.26 0.47 

1.94 0.66 1.08 0.37 

2-12 0.67 0.87 0.28 

3.01 0.89 0.00 0.00 

3.06 0.85 0-00 0.00 

3.19 0.84 0-17 0.05 

3.27 0.81 0.00 0-00 

2.90 0.68 O-O0 0-00 

2.57 0.57 0.00 0.00 

2-22 0.47 O.O0 O.O0 

1.53 0.31 O.O0 iO.O0 

BRANCHED ISOMERS 
WT % MOLE % 

0.00 0-00 

O-O0 0-00 

0-00 0-00 

0-00 O.OO 

0.00 O.O0 

0.00 0.00 

0.15 0.09 

0.15 0.08 

0-17 0.09 

0.38 0.17 

0.55 0.22 

0.69 0.25 

0.47 0.16 

0.51 0.16 

0.52 0.16 

0.54 0.15 

0-29 0.08 

0.28 0.07 

0.14 0.03 

0.12 0.03 

0.10 0-02 

0.15 0.03 
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TABLE 78 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 867067t27 

SAMPLE NO. 27 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ItALKENE BRANCHED ISOMERS 
WT % ['~OLE • WT % MOLE ,'- ~,h" % I%:)LE 

1-26 0-24 0.00 0.00 0.08 0.02 

1.01 0-19 0.00 0.00 0-06 0-01 

0-98 0.18 0.00 0.00 0.03 0.01 

0-75 0-13 0.00 0.00 0.82 O.DO 

0-59 0-I0 0-00 0.00 0-01 0-00 

0-46 0.07 0.00 0-00 0.02 0-00 

0.36 0.06 0.00 0.00 0-02 0.00 

0.30 0.04 0.00 0.00 0.02 0.00 

0-27 0.04 0.00 0.00 0.02 0.00 

0-21 0.03 0-00 0.00 0-01 0-00 

0-19 0-03 0.00 0.00 0.01 0.00 

0-17 0.02 0.00 0.00 0-01 0-00 

0.16 0.02 0.00 0.00 0.01 0-00 

0.15 0.02 0.00 0.00 0.00 0.00 

0-I0 0-01 0.00 0.00 0.00 0.00 

0-07 0.01 0.00 0.00 O.DO 0.00 

0.06 0.01 0.00 0.00 O.DO 0.00 

0.04 0.00 O.DO 0.00 0.00 0.00 
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TABLE 79 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODtlCT SL~4ARY 

#ftftf~ttff~#ftfttt~ffftt~ttt÷÷~f~tttt~t~t~tt~tt~ft~t~÷~ft~f~fttf~fff~t÷t~tfttttt~tttt÷~ 

CATALYST : Co/TI/SILICA 
SAI4PLE NO: 8670t57t27i30 

REACTOR LOADING, r4LS : /450-0 T, C : 260.8 FEED PW~TIO, 
CATALYST LOA~NB, WT%: 17-4 P, PS~G ~ 300 C01H2:2-03 
TIME aN STREAM, HR$ ! 462-0 SV, L/G/HR: 2-00 

~titHtt~tttt~+tttttttttttttttt~tftttttttttttt~tttt~ttt~tttt~tt~tttttttt~tttttttttttttttttttttt 

USAGE RATIO, C0/H2 = 0.87 BULK ACTIVITY, 
%0VERALL CONV., CO+H2:22.74 ~OL SYN~AS/KG CAT/HR: 20-295 
XCO CONy. : 15-79 SPECIFIC ACTIVITY, 
%H2 CONy- : ~6-85 MOL C0/MOL METAL~IIN: 0-180 

ttt~t~tttttttttttt~tttttttttttttttt~tt~ttt~*~*~*~t~ttHittitt~+tt~t~ttti~÷~÷~t~tttt~t~+ 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 4-07 H20: 6-85 
OXYGENATES : 0-05 C0 : 86-37 
C02 : 0-38 H2 : 2-28 

~t~tt~t~ttttt~ttt~tttttttt~ttttit~t~i÷~itt~ti~i~tt~titH-fi~t~t~ttttttt~titti~t~ 

HYDROCARBON SELECTIVITY~ WT~: 

CI : 11.64 C4fENE : 4-20 
C2÷ANE : 0-83 C5tCll : 26.05 
C2fENE : 0-88 C12tC18:26.23 
C3÷ANE : 0-46 : C19tC23:16-24 
C3tENE : 4-33 C24t34 : 7.56 
C4 ISO+ANE: 0-90 C35+ = 0-67 

tttttt~÷+~÷~+ft÷~tt~t~tttt~tt~t~tt~ft~ttft~tttttttttt~÷~ttttt~t~tttt~ttttttt~tttttttttttt 

Ft~L FRACTIONS, wT~: 

GASOLINE (C5tCll): 26-05 
DIESEL (C9tC25) : 54.95 

+~ttt~tttH~+tt*ttttttttf+tttt~tt~t~t~+~tttttt~+~tttt~+ttttt~ttttt~tt~tt~t*+~*~t+tt 

ELEMENTAL RECOVERY: CARBON : 92-28 
HYDROGEN: 102-58 
0XYGEI'= : 95.11 

tttttt~**t~ttt~tttttt~t*tttttttt*ttttttttttttttt~ttHt~t~tttH~tttt*tttttt*~tttt~tt~t~ttttt 
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TABLE 80 

HYDROCARBO~J PRODUCT UISTRIBUTIO~I 

RUk ~ NO. 8670t57t27 

S~PLE NO. 30 

CAEBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NfALKANES ltALKENE BRANCHED ISOMERS 
WT % MOLE • WT % MOLE % WT % MOLE % 

11.64 49.89 0.00 0.00 0.00 0.00 

0.83 1.91 0.88 2.16 0.00 0.00 

0.46 0.72 4.33 7.07 0-00 0.00 

0.90 1.06 4.20 5.14 0.00 0.00 

1.23 1.17 4.86 4.76 0.00 0.00 

0.00 0.00 4.85 3.96 0.00 0.00 

1.31 0.90 1.74 1.22 0.12 0.08 

1.01 0.61 1.42 0.87 0.15 0-09 

i.ii 0.59 1.50 0.87 0.37 0.20 

1.20 0.58 1.67 0.82 0.45 0.22 

1.12 0.49 1.32 0.59 0.50 0.22 

1.45 0.58 1.26 0.51 0.50 0.20 

1-61 0.60 1.24 0.47 0.29 0.11 

1.79 0.62 1.22 0.43 0.32 0.11 

2.50 0.81 0.88 0.29 0.27 0.09 

3.72 1.15 0-00 0.00 0.27 0.08 

4.D6 1.16 0.00 0.00 0.31 0.09 

4.20 1.13 0.00 0.00 0.34 0.09 

3.91 1.00 0.00 0.00 0.16 0.04 

3.63 0.88 0.00 0.00 0.14 0.03 

3.21 0.74 0.00 0.00 0-12 0.03 

2.70 0.60 0.00 0.00 0-II  0.02 
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TABLE 80 (CONTINUED) 

H_YDROCARBON PRODUCT DISTRIBUTION 

RUN NU. 8670~57~27 

SAMPLF NO. 30 

CARBON r&9. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NfALKANES ZtALKENE BRANCHED ISOMERS 
WT % MOLE ~ WT • ~OLE % WT ~ MOLE % 

2-17 0.46 0.00 0.D0 0.09 0.02 

1.69 0.34 0.00 0.00 0-06 0.01 

1.35 0.26 0.00 0.00 0.05 0.01 

1.02 0.19 0.00 0.00 0.03 0.01 

0.77 0.14 0.00 0.00 0-03 0.00 

0.60 0.10 0.00 0.00 0.02 " 0.00 

0.46 0.08 0.00 0.00 0-02 0.00 

0.37 0.06 0.00 0.00 0.03 0.00 

0.32 0.05 0.00 0.00 0-02 0.00 

0.26 0.04 0.00 0.00 0.01 0.00 

0.22 0.03 0-00 0.00 0.02 0.00 

0.19 0.03 D.I]0 0.00 (].02 0.OD 

0.18 0.02 0-00 0-00 0.01 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 

0.09 0.01 0.00 0.00 0.00 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 

0.06 0-01 0.00 0.00 0.00 0.00 
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TABLE 81 

Iw~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

•t•••t÷÷t••••tt•t••ttt••t•••t•f•t•ttt••t•••tt•t•tttt•t••••••••t•tt•••tt••••tttt•••t••tt•••ttt•i 

CATALYST : COITI/SILICA 
SA~IPLE NO: 8670t57t27t33 

REACTOR LOADING, MI.S : 450-0 T, C : 261-3 FEED RATIO, 
CATALYS~T LOADING, ~rl'Z: 17-4 P, PsIG : 300 CgAI2: 2.02 
TIrE ON STREA~, FIRS : ~85-~ SV, L/G/HR: 1.00 

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

USAGE RATIO, C0/I'[2 : 0-78 BULK ACTIVITY, 
%0VEI%0J_L CONV., C0"H~2:32-30 HOL SYNGAS/KB CAT/MR: 14-415 
%C0 Com- = 21-09 SPECIFIC ACTIVITY, 
%H2 CONy- : 54-99 MOL C0/~L METAL/MIN: 0-120 

t••tt•tt•••ttttttt•t••tt••t•t••ttt••ttt••ttt•••t••tt•t•ttt•tti-t••t••••tfttt•••t••t•t•t•ttt•ttt• 

WEIGHT Z PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5-63 H2D: 11-40 
OXYGENATES : O-!2 CO : P~0-24 
C02 : 1-00 H2 : 1-61 

tttt~t~t÷~ttt~ttttttttttt~t~t~tttt~tttt~t~ttttttttt~t~ttt~ttttttttttt~t~tt~ttttt~ttt~C 

HYDROCARE)N SELECTIVITY, V/T~: 

Cl : 11.0/4 C4tENE : 3-95 
C2fANE : 1-13 C5*CII : 31.21 
C2tENE : 0-72 C12tC18:24-95 
C3tANE : 0.52 C19tC23: 14.29 
C3tENE : 4.24 C24}34 : 6.61 
C4 ISO+ANE: 0.91 C~+ : 0.L14 

~-t~tt~t~t~t~tt~tt~tt~tttt~÷~t~t~t~t~tt~tt~t~t~+~ttt~tttttttttt~t~t~. 

FUEL FRACTIONS, W'F~: 

GASOLINE (C5.Cll): 31.21 
DIESEL (C9tC25} : 55.41 

ttt••t•ttttttt•ttt••tttttttttttttttttttttttttttttttttttttttttttttt•ttttttttttttttttttttttttttt. 

ELEMENTAL RECOVERY: CARBON : 90-50 
HYDROGEN: 106-06 
OXYGEN : 97.68 

t•t••t••ttttt••t•tt••ttttttttttttttttttttttttttt•tttttttttttt•ttttttttt••ttttttt•t••tttt••ttft 
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TABLE 82 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670T5/~27 

SAMPLE NO. 33 

[ARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NfALKANES 
WT % MOLE % 

11-04 47.79 

1.13 2.60 

0.52 0.82 

0.91 1-09 

1.20 1.15 

5.06 4.08 

1.72 1.19 

1.28 0.78 

1.60 0.86 

1.68 0.82 

1-47 0.65 

1.48 0.60 

1.75 0.66 

1.84 0.65 

1.99 0.65 

3.07 0.94 

3-49 1.01 

3.50 0.95 

3.35 0.87 

3.13 0.77 

2.79 0.65 

2.38 O.53 

I~ALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE 

0.00 0-00 0.00 0-00 

0.72 1.79 0.00 0-00 

4-24 6-99 0-00 0-00 

3-95 4-89 0-00 0-00 

4-65 4-60 0.00 0-00 

0.14 0.12 0-00 0-00 

1-67 1.18 0-20 0-14 

1.62 1.00 0.38 0.23 

2.12 1.17 0-86 0.47 

2.14 1.06 0-95 0-46 

1.56 0.70 0.91 0.40 

1.30 0.53 0.74 0.30 

1.12 0.43 0.70 0.26 

0.98 0.35 0.46 0.16 

0.91 0.30 0.43 0.14 

0.00 0.00 0.44 0.14 

0'00 0.00 0.39 0.I i  

0.00 0.00 0.34 0.09 

0.00 0.00 0.24 0.06 

0.00 0.00 0.11 0.03 

0.00 0.00 0.10 0.02 

0.00 0.00 0.14 0.03 



TABLE 82 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670+57t27 

SAMPLE NO. 33 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

51 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NO. 
NtALKANES 

WT % MOLE 

1.96 0.42 

1.54 0.31 

1.2_3 0.24 

0.90 0.17 

0.68 0.12 

0.51 0.09 

0.39 0.07 

0.30 O.O5 

0.26 0.04 

0.20 0.03 

0.17 0.02 

0-14 0.02 

0.12 0-02 

O. I0 O. 01 

O.O7 0.01 

0.05 0.01 

0.04 0.01 

O.02 0.00 

ltALKENE BRANCHED ISOMERS 
WT % MOLE % ~'~ % MOLE % 

0.00 O.DO 0.08 0.02 

0.00 0.00 0.07 0.01 

0.00 0.00 0.04 0.01 

0.00 0.00 0.03 0.01 

0.00 0.00 0.02 0.00 

0.00 0.00 0.03 0.01 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.~ 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 
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TABLE 83 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

ttt~tttfttttttttttTt÷ttttttf~tttt÷~Ht~ttt~ttttt~ffttffff~t~f~ttttttttt~t~t~tt~*ttttt~tttf 

CATALYST : Co/TI/SILICA 
SAMPLE NO: 8670~57t27.38 

REACTOR LOADING, MLS : /450-0 T, C : 260.8 FEED RATIO, 
CATALYST LOADING, WT%: 17.4 P, PSIG ~ 30D C0/H2: 1-50 
TIME ON STREAM, HRS : 509.3 SV, L/G/HR: 1.00 

~tt~tt~tft~ttt~tttt~tt~tt~ttttt~t~t~tt~t~tttttt~tttt~t~t÷tt~ttt~f~t~ttt~tttt~÷t~f~ 

USAGE RATIO, C0/H2 : 0.59 BULK ACTIVITY, 
%OVERALL CONV., CO+H2: 34-34 ~0L SYNGAS/KG CAT/HR: 15-328 
%C0 CONy- : 23-28 SPECIFIC ACTIVITY, 
~H2 CONy- : 50-96 MOL C0/HOL METAL/~IIN: 0-119 

tff~ttt~tt~t~tt~ttt~t~t~ttt~tt~t~t~tt~t~t~ffttttttttttttttttt~tttttttttttttttt~t 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 7.11 H20= 11.66 
OXYGENATES : 0-15 C0 ; 77.8S 
C02 = 0.85 H2 ~ 2-~7 

~t~ttH~tftt~tttfHtttt~f÷tt~tftt~fftt÷~÷tttfff~ftfttttftt~tttfttt~t~÷t~ft~Ht~tfHf~ft÷~ 

HYI~ROCARBON SELECTIVITY, '~',rI'~: 

CI : 12.07 C4~ENE = 3.62 
C2tANE : 1-56 CS÷Cll : 27.98 
C2tENE : 0.60 C12tC18: 21.26 
C3÷ANE : 0-68 C19tC23: 13-q4 
C3tENE : 3-95 C24.34 : 12.78 
C~ ISD+ANE: 1-13 C~5 + : 0.92 

tt~tttt~tt~tttttttttttt~ttt~t~tt~tt~t~ttttttttttt~tt~t~ttttt~ettttttttf~t~tttttt~t~ft~ttt~ 

FUEL FRACTIONS~ WT~: 

GASOLINE (C5tCll): 27.98 
DIESEL (C9+C25) : 49-60 

t~ttet~tt~ttttttt~t*tttttttttt~tttttt~tt÷ttt~t÷+ttt÷te~tt~t~tttt~tttttttttttt~ttt~ttt~tttttett 

ELEMENTAL RECOVERY: CARBON : 91-12 
HYDROGEN: 100-32 
OXYGE~ : 95.77 

tt~tt~tttt~ttt~t~tttttttttttttttt~t*~tttt~t~Htttt*tttttttttttt~*t*tttttttttHtt**ttf~t~t*t~ 



TABLE 84 

HYDROCARBON PRODUCT D ISTR I BUT I (.}N 

RUN NO. 8670t57,27 

SAMPLE NO. 38 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ItALKENE BRANCHED ISOMERS 
Wl" • fflOLE ~,, W-r % MOLE .'E. ~T % MOLE % 

12.07 50.82 0.00 0.00 0.00 0.00 

1.56 3.50 0.60 1.4~ 0.00 0.00 

0.68 1.04 3.95 6.33 0.00 0.00 

1-13 1.31 3.62 4.35 0.00 0.00 

1.59 1.30 4.43 4.26 0.00 0.00 

5.14 4.02 0.08 0.06 0.12 0.10 

1.96 1-32 1.29 0.89 0.13 0.09 

1.50 0.89 1.17 0.71 0.15 0.09 

1.51 0.80 1.4.4 0-77 0.31 0.16 

1.74 0.82 1.55 0.74 0.56 0.26 

1.58 0.68 1.25 0-55 0.68 0.29 

1.83 0.72 i .  i0 0.44 0-65 0.26 

1.80 0.66 0.95 0-34 0.33 0.12 

1.92 0.65 0.64 0.22 0-35 0.12 

2.09 0.66 0.46 0.15 0.33 0. i i  

2.77 0-82 0.00 0.00 0.21 0.06 

2.86 0.80 0.00 0.00 0.21 0.06 

2.68 0.71 0.00 0.00 0.12 0.03 

2.70 0.68 0.00 0.00 0.09 0.02 

2.70 0.64 0.00 0.00 0.09 0-02 

2.65 0.60 0.00 0.00 0.09 0.02 

2.55 0.55 0.00 0.00 0.09 0.02 
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TABLE 84 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670~571-27 

S#~IPLE I!O. 38 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

L~O 

Ni'ALKANES 
WT ~ MOLE % 

2.38 0.49 

2.17 0.43 

1.96 0.37 

1.69 0.31 

1.43 O.25 

1.20 0.20 

0.97 0.16 

0.84 0-13 

0.68 0.i0 

0.55 0.08 

0.43 0-06 

0.34 0.05 

0.33 0.04 

0.19 O.03 

0.16 0.02 

0.10 O.01 

O.07 O.01 

0.04 0.01 

I+ALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT % PbLE 

0.00 0.00 0.09 0.02 

0.00 0.00 0.08 0.02 

0.(30 0.00 0.07 0.01 

0.00 0.00 0.06 0.01 

0-00 0.00 0.06 0.01 

0.00 0.00 0.05 0.01 

0.00 0-00 0.05 0.01 

0.00 0.00 0.03 0.01 

0.00 0.00 0.05 0.01 

0.00 0.00 0.02 0.00 

0-00 0.00 {}.03 0.00 

0.00 0.00 0.03 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.00 O.O0 

0.00 O.OO 0.01 0.00 

0.00 0.00 0.00 O.O0 

0.00 0.00 0.00 0.00 

0.00 0.00 0-00 0.00 
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TA~E 85 

MASS BALANCE 
PROCESS CONDITIONS AND ~ 3 ~ T  ~IfftARY 

ttttt••t•ttt••••tttt•••ttt•ttt•tt•ti•ttttt•tttt•ttt•tttttttttt••tttt••tttttttttt•ttttt•tttttttt 

CATALYST : Co/TI/SILICA 
S~PLE NO: 867067.27t4(] 

REACTOR LOADING, ilLS : 4~')-0 T, C : 260-0 FEED P~TIO, 
CATALYST LOADING, WTX. 17-4 P, PSIG : 300 CU/H2. 1.00 
TIME ON STREAR, HRS : 55~-i SV, LJG/HR: 1.00 

~ttt~tt~ttttttttHtttt~tt~ttttttttttttttttttt~tttH~tttttt~tttttttt*ttttt~ttttttttttt~tttt~t~ 

USAGE RATIO, C0/H2 ". 0-53 BIJLK ACTIVITY, 
%0VERALL CONY., C0+H2: 37-13 n~_ SYNGAS/KG CAT/HR: 16-58.7 
%CD CONY. : 25-76 S~CIFIC AcrzvITY, 
%H2 CorN. : ~.50 .oL C0/MoL METJU./MIN: 0.110 

tttt`ttttt~ttttttt~tttt~tt~ttt~Httt~ttt"ttt~t~tt1-~-tttt~tttt~tttttttttH*tttttttttt~tttt~t 

WEI@HT • PRODUCT [}ISTRIKITION: 

H'mR~CAR~: 10-48 H2D: 15-73 
(k'Y~ms : 0.22 CO: 69-14 
C02 : 1-01 ~ : 3-43 

t t f f t t t t t t t t t t  H t H t t t t t t t t t t t t t t t t t t t t t H  t t t t  ttHtttttHttJ-HttfHtt-ttt,ftH-ttttt~ttttttttt t i t .  

HYI)R(X~RBON SELECTIVITY, WTZ: 

C1 : 14-50 C4ts~ • 3-52 
C2*ANE : 1-87 CStCII : 55-00 
C2tENE : 0.38 C12tC18:25.15 
C5*~ : 1.09 C19tC25. 7.77 
C S t ~  : 3 - ~  C24tTA : 4-83 
C4 ISO+At~: 1.68 C35+ : 0-36 

t t  f 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 H t t ,  f f t t t t * ~  t t ~ t  t t t t t t t  t t  t-tt t t J - t t t t t t , @ ~ W ~ t , ~  

Fu~'L FRACTIOtS, ~I'X: 

&~SOLmE ( C 9 C l l ) :  35.00 
DIES~ (C9*C2S) : ~ . 3 8  

tttttttttttttttftttnettHtttttttttttttttttttHt t t t t t t t  t t t t t t t H 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  

I E L ~ r r ~  I ~ . .  ~Rm'J : 97-08 
HYol~mm" 104.q6 
OXYGEN • 102.05 

t t t  H f t  f t t t t f  t t t t t t t f t t t t t t t t f t f t t t t t t t t  t H 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 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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TABLE 86 

HYDROCARBON PRODUCT DISTRIBUT[O~ 

RUN NO. 8670t57÷27 

SAMPLE ~ .  40 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NI'ALKANES I"I'ALK E~E BRANCHED ISOr'ERS 
WT ~ MOLE • WT % ~OLE % WT 7= r']OLE % 

14.50 53.45 0.00 0.00 0.00 0.00 

1.87 3.68 0.38 0.79 0.00 0.00 

1.09 1.47 3.86 5.42 0.00 0.00 

1.65 1.68 3.52 3.70 0.03 0.03 

2.14 1.76 4.24 3.57 0.14 0.12 

6.16 4.23 0.27 0.19 0.00 0.00 

2.49 1.47 1.40 0.84 0.15 0.09 

2-03 1.05 1.11 0-58 0.16 0.08 

2-30 1.06 1-51 0-71 0.39 0.18 

2.78 1.16 1.84 0.78 0.76 0.32 

2.85 1-08 1-31 0.50 0.94 0-36 

2-91 1-01 0.95 0.33 0.67 0.23 

2.96 0.95 0.59 0.19 0.67 0.21 

3-28 0.98 0-00 0.00 0.66 0-20 

3.02 0.84 0.04 0.01 0.55 0-15 

2.79 0.73 0.06 0.02 0.43 0.11 

2-71 0.67 0.00 0.00 0.23 0.06 

2.39 0.55 0.00 0.00 0.22 0.05 

1-95 0.43 0.00 0.00 0.09 0.02 

1-66 0-35 0.00 0.00 0.07 0.02 

1-47 0-29 0.00 0-00 0.{)6 0.01 

1.27 0.24 0.00 0.00 0.06 0.01 

-154- 



TABLE 86 (CONTINUED) 

HYDROCARBDN PRODUCT DISTRIBUTION 

RUN NO. 8670.57{27 

SAMPLE NO. 40 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N%ALKAN£S I*ALKENE BRANCHED ISO~RS 
WT % MOLE % WT % MOLE % WT • MOLE % 

1-08 0-20 0-00 0-00 0-05 0.01 

0-91 0-16 0-00 0.00 0.04 0.01 

0.81 0-14 0.00 O.OC, 0-03 0-00 

0-63 0-10 0-00 0.00 0-02 0.00 

0.52 0.08 0.00 0-00 0-02 0-~0 

0-42 0-06 0-00 0.00 0.02 0.00 

0.34 0.05 0.00 0.00 0.02 0.00 

3.28 0.04 0.00 0.00 0.02 0.00 

0.24 0.03 0.00 0.00 0.02 0.00 

0.19 0.02 0.00 0.00 0.01 0.00 

0.16 0.02 0.00 0.00 0.01 O.DO 

0.13 0-02 0.00 0.00 0-01 0.00 

0.10 0-01 0-00 0-00 0-01 0.00 

0.09 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 

0.03 (l.O0 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0-00 0-00 
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TABLE 87 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

~ff~ftfff~f~tt~f~f$~tfft~f~f~f~t~tft~tfttft~ttttt~f~tt~t~ttt~t~tt~ttf~t~f~ftttff~fttt~tf~t 

CATALYST ~ Co/T]/SILICA 
SAMPLE NO: 8670~57t?3t42 

REACTORLOADING, ~ILS : 450.0 T, C : 261.8 FEED P~TIO, 
CATALYST LOADING, WT~: 17.4 P, PSIG : 300 CU/H2: !.00 
TIME ON STREAM, HRS : 57~-5 SV, L/G/HR: 3-00 

USAGE RATIO, C0/H2 : 0.56 BULK ACTIVITY, 
XOVERALL CONV-, CD+H2: 18-39 MOL BYNGAS/KG CAT/HR: 24-636 
%C0 CONY- : 13-16 SPECifiC ACTIVITY, 
%H2 CONY. : 23-62 MOL C0/ROL METAL/~IN: 0-1~8 

÷fffftt~t~t~t~ttf~tf~f~t~ffff÷t÷tf÷÷~÷t~t~f~t~fftf~+f÷ftt~tff~+ttf~f~t+ft+~÷~tff~t~f 

WEIGHT ~ PROB~CT ~ISTRIBUTTON: 

HYI~ROCARBONS: 5-80 H2~: 5.14 
OXYGENATES : 0.04 CO = 83.46 
C02 : 0.31 H2 : 5-25 

t~t~÷~tt~f~t~ft÷~t~tf~ftt~tt~fff~÷t~t~tt~f~t~fir~t~ffft~t~t[÷f 

IHYbROCARBON SELECTIVITY~ WT~: 

C1 : 15.46 C4$ENE : 3-81 
C2eANE : 1.27 C5+Cll : 38-35 
C2~ENE : 0.70 C12tC18= 19-42 
C3~ANE : 0-82 C19tC2.3: 8-97 
C3÷ENE : 4.12 C24~34 : 5-39 
C4 ISO+ANE: 1-31 C35+ : 0-37 

~-[f~Ht~÷t~tftft~+~tff~t~tf~t~t~tt~÷~-~f~÷tf~t~tt~t~t~tff~f 

FUEL FRACTIONS, WT~: 

GASOLISE (C5÷CII]: 38-35 
DIESEL (C9eC25) : 40-27 

i~*t~t~t*~ttt~tttt~ttttt~tttt~tt~t~tt~t~ttt~ttttttttt~+~t~ttt~÷t+~t~t~+~t~t~t~t 

~ELEMENT~L RECOVERY: CARBON : 98.84 
~YDROGEN: 98-79 
(~XYGEN : 95-60 

t~t~Ht~t~t~t~e~tt~t~t~t~tttet~*t*ettttt~t~t~tttt~tt~te÷ttttt~tte+t~e*~t~÷~÷~ee 
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TABLE 88 

HYDRLICARBI}I PRODUCT DISTRIBUTION 

RU~ NO. 867067t27 

S~PLE NO. 42 

CARBON 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
NtALKANES ItALKENE BRANCHED ISOMERS 

WT % ~OLE % WT % I~OLE % WT % MOLE % 

15.46 54.41 0.00 0.00 0.00 0.00 

1.27 2.38 0-70 1.40 0.00 0.00 

0.82 1.05 4-12 5.53 0.00 0.00 

1.31 1.27 3.81 3.83 0.00 0.00 

1.76 1.37 4.30 3.46 0.00 O.OO 

4.13 2.70 6.95 4.66 0.00 0.00 

2.94 1.66 3.08 1-77 0.74 0-42 

2.15 1.06 2.21 1.11 0.19 0.10 

1.58 0.74 1-92 0.86 0-19 0-09 

1.55 0.61 1.68 0.68 0.20 O.{B 

1.30 0.47 1.06 0.39 0.32 0.12 

1.43 0.47 0.91 0.31 0.15 0.05 

1.56 0.48 0.77 0.24 0. i~ 0.06 

1.84 0.52 0.60 0.17 0.24 0.07 

2-49 0.66 0.00 0.00 0-31 0.08 

2-60 0.65 0.00 0-00 0.41 0.10 

2.83 0.66 0-00 0-00 0.21 0-05 

2.66 0.59 0.00 0.00 0.24 0.05 

2.24 0.47 0-00 0.00 0. ii 0.02 

1-94 0.39 0-00 0.00 0.I0 0.02 

1.69 0.32 0.00 0.00 0.09 0.02 

1.45 0.26 0.00 0.00 0.07 0.01 

I E ' t  



TABLE 88 (CONTINUED) 

HYDROCARBONPRODUCT DISTRIBU!ION 

RUN NO. 8670f57t27 

SAMPLE NO. 42 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

55 

36 

37 

38 

3g 

40 

N'I'ALKANES 

1.22 0.21 

1.01 0.17 

0.86 0.14 

0-70 0.11 

0-58 0.09 

0.47 0.07 

0.38 0.05 

{J.32 0.04 

0.27 0.04 

0.22 B.03 

0.18 0.02 

0.1_5 0.02 

n.13 o.oi 

O.lO O.Ol 

0.06 0.01 

0-04 0.00 

0.03 0.00 

O.01 0-00 

l÷ALKENE BRANCHED ISOMERS 
WT ~ f~OLE ~ WT ~ mOLE 

0.00 0.00 0.06 0.01 

0.00 0.00 0.05 0.01 

0.00 0.00 0.04 0.01 

0.00 0.00 0-03 0-00 

0.00 0.00 0-03 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0-00 

0-00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0-00 0.00 0.01 0.00 

0.00 0.(30 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 89 

MASS ~ALANCE 
PROCESS CONDITIONS AND PROIX~CT SUI~fIARY 

ttttt•t•t•t•tt•ttt•tttttt•tttttttt•ttttt•tt•ttt•ttt•••tt•f•tttt•tttt•ft•t•t••••••f•••••••ftf•tt 

CATALYST : CO/'[I/SILICA 
SAMPLE NO: 8670t57t27f44 

RF_ACTOR LOADING, MLS : 450-0 T, C : 282.5 FEED RATIO, 
CATALYST LOADING, V~%: 17-4 P, PSIG : 300 CUA]2: i-0(] 
TIME ON S'rREAFI, HRS : B~/4.0 SV, L/G/MR: 2-00 

tt~tt~tt~t~t~ttt~tttttttttttt~t~tttt~ttttt~t~tttttttt~ttttt~t~t~t~ttt~ttt~tttt 

~SAGE P~T|O, COlH2 : 0-54 BULK ~CTIVITY, 
%0VI~I~LL Col~'., C0+H~: 41.06 r~L SY.C-~S/KG CAT/MR: 36-67~l 
%[10 CORN- : 28-82 SI~ECIFIC ~DW~TIVITY, 
%H2 CONY. : 53-29 MOL C0/MOI_ ~"I'AI~MIN: 0-245 

t~t~tftt~tttttttttt~tt~t~t~tt~ttt~ttttttt~t~t~ttttttt~tttttttttttt~tttttttttttttttttttttttt. 

WE](~-IT Z PRODUCT DISTRIBLITION: 

HYDROCARBONS : 10-4Z H20: 14.22 
O)(Y~NATES : 0-15 C0 ; 70-44 
C02 : 1-42 H2 : 3.30 

t~tt~ttttt~tt~tttt~t~t~tttttttttttttttttttttt~tttttttttttttttftt~ttttt~tttttttttttttttt. 

HYIW~OCARBON SELECTIVITY, W'l'~: 

CI : ~.48 C4tENE : 4-b2 
C2*ANE : 2-96 C5tCII : 34-~ 
C2tENE : 0-62 ClPtCl8: 15.25 
C3tANE : I .  40 C19tC2_3 : 6- 03 
C3tENE : 5.64 C24t34 i 3-41 
C4 ISO+ANE: 2.02 C35+ : 0-28 

~t~tttt~tt~t~ttttt~÷t~t÷~t~t~tt~t~ttt~tt~ttt~t~t4~ttttt~t~t~tttt~tttt~t~t~ttt~. 

~WEL FRACTIONS, ~r~: 

DGASOLINE (C5t'C1.1.): 3/4.3(] 
IESEL (C9tC2S) 34-31 

t•t•••••t•t1tttttt•tt•tttttttttttttttttt•ttttttttttt•t•ttttttt•tttt•t•tttttt•tttttttttttt•tttt. 

ELE~IEIW'rAL RECOVERY: CARBON : 92-61 
HYDROGEN: ~-42 
0XYC~N : 95-46 

t'tttt••ttt••t•ttt•tttt•ttt•tttttttt•ttttttttttttt•t•tttttttt•ttft•ttttttttttttttttttt•ttttttt 
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TABLE 90 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t57t27 

SAMPLE NO. 44 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES ].fALKENE BRANCHED ISOMERS 
WT • MOLE % WT • MOLE % WT % I'IOLE 7~ 

23.48 63-15 0.00 D-00 0-00 0-00 

2-96 4-25 0-62 0-95 0.00 0-00 

1-40 1-37 5-64 5-78 0.00 0-00 

1.99 1.47 4.62 3.55 0.04 0-03 

2.31 1.38 5.14 3.16 0.19 0.11 

6.02 3.01 0.28 0.14 0.00 0.00 

2-61 1.12 1.38 0.61 0.47 0.20 

2.03 0.76 1.47 0-57 0.61 0.23 

1.97 0.66 1.65 0.56 0.79 0.27 

1-86 0.56 1-37 0-42 0.91 0-28 

1.70 0-47 0.88 0.25 0.70 0.19 

i .  61 0.41 0.65 O. 17 0.40 0. I0 

1.53 0-36 0.48 0-11 0.34 0.08 

1.51 0.33 0.34 0.07 0.30 0.07 

1.76 0.36 0.00 0.00 0.27 0.06 

1.77 0-34 0.00 0.00 0.27 0.05 

1.79 0.32 0.03 0.01 0-25 0-04 

1.65 0.28 0.02 0.00 0.24 0.04 

1.51 0.24 0.00 0.00 0.17 0.03 

1.34 0.2_I 0.00 0-00 0.09 0.01 

1.08 0.16 0.00 0.00 0.11 0-02 

0,90 0.12 0.00 0.00 0.08 0.01 

' I  &"."% 



TABLE 90 (CONTINUED 1 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670t~t27 

~ ~ . ~  

CARBON P|0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

56 

38 

39 

40 

N'I'ALKANE$ ],'I'AL KENE BRANCHED ISOMERS 
% MOLE • WT • MOLE ~ WT % I~IOLE ~[ 

0.68 0.09 0.00 0-00 0.07 0.01 

0.62 0.08 0.00 0.00 0.Oa 0.00 

0.53 0.06 0-00 0.00 0.03 0.00 

0.~4 0.05 0.00 0.00 0.02 0.00 

0.36 0.04 0.00 0.00 0.02 0.00 

0.30 0.03 0.~ 0.0(3 0.02 0.00 

0.25 0.03 0.0O 0.00 0.01 0.00 

0.21 0-02 0.00 0.00 0.01 0.00 

0.18 0-Q2 0.00 0.00 0.01 0.00 

0.14 0.01 0.00 0.00 0.01 0.1](3 

0.12 0.01 0.00 0.00 0.0(3 0.O0 

0.10 0.01 0.00 0.00 0.0O 0.00 

0-09 0.01 0.00 0.00 0.00 0.00 

0.07 0.01 0.00 0.00 0.00 0.00 

0.05 0-00 0.00 0.00 0.00 0.(30 

0.05 0.00 0.00 0.00 0.00 0.00 

0-02 0.00 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0.00 0.00 



TABLE 91 

MASS BALA~tCE 
PROCESS CONDITIONS AND PRODUCT SUF~|ARY 

t~t÷tt~tt÷t~tt~ft~÷tttttttttfttttttttt~tt÷t~t~tff~ttftttttt~tttt÷tttttttt~ttt~t~ttt~ttt~tt~ 

CATALYST : Co/TI/SILICA 
SAI~PLE NO: 8670t57t27t47 

REACTOR LOADING, MLS = 450-0 T, C : 279-8 FEED F~TIO, 
CATALYST LOADING, W-F%: 17-4 P, PSIG : ~00 C0/H2: I - ~  
]I~E ON STREAM, HR$ : 765-3 SV, L/G/HR: 3-00 

USAC, E RATIO, CD/H2 : 0-53 BULK ACTIVITY, 
10VERALL CONV-, C0+H2" 30-10 HaL SYNGAS/KG CAT/HR: 40.321 
IC0 CONy. : 2[}-88 SPECIFIC ACTIVITY, 
%H2 CoNy. : 39.31 MOL CO/~IOL ~IETAL/MIN: 0-267 

t * t t ~ + * ~ * t  ~****tt f~t*tt*tt~ttt*tt~tt~ttt**~t~*tt~tt~t~÷ttt~t~t~t~ttt*~t*t+tttttt~ttttttt~t~ 

WEIGHT % PRODtlCT DISTRIBt~ION: 

HYDROCARBOP+$: 7-42 H2D: 10-98 
OXYGENATES : 0-08 CO: 76-59 
,,u," : D-73 H2 : 4-20 

t t~t~ttttttttt t~t~t~t~ttt~ttttt~ttt~`+tttiF~ttti~ttt~ti~t~ttttt~ttt~tt~ttttttttt~ttttttftf~tt~t~t 

HYDROCARBON SELECTIVITY, W'F~: 

C1 : 24.60 C4tB~E : 5-11 
C2tANE : 2.90 C5tCll : 34.18 
C2tENE : 0-81 C12+C18: 14-12 
C3~ANE : 1.21 C19+C23: 6-41 
C3tENE : 5.94 C24t34 : 2.65 
C4 ISO+AN~: 1.98 C35+ : 0-09 

t tt•t••tttt•tttt•tttt••tt••tttt•t•tttt*•t••tt•t•tt•t•t••+ttt•ttt••t•tt÷+•ttt•tt•t••tft••*•f•*•t• 

FUEL FRACTIONS, w-rX: 

~ASOLINE (C5÷Cl1): 3/-I-18 
DIESEL [C9tC25) : 31.49 

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 f t t t t t t  t t t f  fttttffttttttttttttttttftf+ftttftttttttttftttttttttt÷ 

ELErIErITAL RECOVERY" CARBON : 94.41 
HYI~ROBEN; 97-47 
L)XYGEN : 97-78 

" t t t t  t t t t t  t t t  t e t e l f t t f t t t t t t t t t t t t t t t t t t t t  ttttttttttttttttttttttettttttttttetttttfttt÷tttttttft t f  

- 1 6 2 -  



TABLE 92 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670",57~27 

SAMPLE rlO. 47 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

i i  

12 

13 

lh 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES ]'I'ALKENE BRANCHED | SOIMERS 
WT ~ MOLE Z ~ ~ MOLE ~ WT ~ MOLE Z 

24.60 63.74 0.00 0.00 0.00 0.00 

2.90 q.01 0.81 1.20 0.00 0.00 

].21 1.14 5.94 5.86 0.00 0.00 

1.90 1.36 5.11 3.78 0.08 0.06 

2.11 1-21 5.80 3.qq 0.00 0.00 

7.41 3.57 0.20 0.10 0-22 0.11 

2.86 1.19 1.74 0.7q 0.35 0.15 

1.90 0-69 1.50 0.56 0.40 0.15 

1.64 0.53 1.51 0.50 0.53 0.17 

1-51 0-44 1.24 0.37 0.66 0.19 

1.32 0.35 0.76 0.21 0.51 0.14 

1.34 0.33 0.64 0.16 0.36 0.09 

1.36 0.31 0.49 0.11 0.36 0.08 

1-37 0.29 0.34 0.07 0.34 0.07 

1.61 0.32 0.00 O.O0 0.32 0.06 

1.55 0.28 0.02 0.00 0.31 0.06 

1.58 0-27 0.05 0.01 0.27 0.05 

1.50 0-24 0.00 0.00 0.31 0.05 

1.41 0.22 0.00 0.00 0.20 0.03 

1.2R 0.19 0.00 0.00 0.18 0.03 

1.13 0-16 {).00 0.130 0.17 0.02 

0.97 0.13 0.00 0.00 0.14 0.02 

-163- 



TABLE 92 (CONTINUED) 

HYDROCARBONPRODUCT DISTRIBUTION 

RUN NO. 8670÷57+27 

SAtlPLE NO. 47 

CARBON NO. 

23 

2~ 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Ni'ALKANES 
WT % [IOLE % 

0.80 0.I0 

0.64 0.08 

0.50 0.05 

0-36 0-04 

0.27 0.03 

0.19 0.02 

0.14 0.01 

0-i0 0.01 

0.07 0.01 

0.05 0.00 

0.04 0-00 

0.03 0.00 

0.02 0.00 

0.02 0-00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

ItALKENE BRANCHED ISOMERS 
WT • r'IOLE • WT % MOLE % 

0-00 0-00 0-I i  0-01 

0-00 0-00 0-09 0-01 

0-00 0-00 0-06 0-01 

0-00 0-00 0-04 0-00 

0-00 O-O0 0-02 0-00 

0-00 0-00 0-01 0-00 

0.00 0.00 0.01 0.00 

0.00 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 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 

-164- 



TABLE 93 

MASS P~LA~JCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

f•••f•fff;t•ff••••f••f•f•ff•f••••tftff••••ttft••tf•f•ft•f•t•f••tf•fft••f•t••f••ffttttfftftf•÷•. 

CATALYST : CO/TI/SILICA 
SAMPLE ~IO: 867067t27~50 

REACTOR LOADING, MLS : 4~0.0 T, C : 240.2 FEED RATIO, 
CATALYST LOADINW;, ~rr%: 17.4 P, PSIG : 300 CU/H2: 1-00 
TIME ON STREAM, HRS : 701.4 SV, L/G/HR: 2-00 

t•••••t••tt••t•tt•tt••ttttttt÷•t••ttttttttt•tttt••tt•tt•tt••tt•ttt••t•tt••••tttt•ttttttttt•t••: 

LISAGE RATIO, CD/H2 : 0-70 BULK ACTIVITY, 
7J]VERAI_L CO~V-, C0+H2: 12-62 MOL SYNGAS/KG CAT/HR: 11-278 
%C0 Co, w- : 10-39 SPECIFIC ACTIVITY, 
%H2 C~rv. : 14.86 MOL C0/MOL M~AJ_/MIN: 0-0P~ 

÷t••t•••••••••t•t••••••tt••t•+t•••tt•t••••t•t•ttt•t•t•tt••tt•ttt•t••t•ttt•tttttttttttt•ttt•*tt. 

WEIGHT X PRODUCT DISTRIBUTION: 

HYDROCARBONS= 2-29 H2U: 3.80 
OXYGENATES : 0.02 CO : 87.77 
C02 : 0.16 H2 : 5.96 

•••t•ft•f••f•tt•ttttt•t•••tt•••tttt••tttt•ttt••••t•••••tttf••••••••••••t••••t••••••f••••••••••. 

HYDROCARBON SELECTIVITY, WT~: 

C1 : 17.86 CqtENE : 4-~;~ 
C2fANE : 0-F:xR CStCll : ~1-78 
C2+ENE : 1.15 C12tC18: 13-33 
C3tANE : 0 .84  C19tC23: 13-57 
C3~ENE : 4-96 C24+3~4 : 5.F~ 
C4 ISO+ANE: ]-5~ C55 + : 0.21 

t••t••tt•tt•t+•ttf+•tttt•t•t•tttt•+tt••t••t••••••••t••t••••t••••••••+t•tt•t•••••tt••÷*•t••ft•* 

FUEL FRACTIONS, WTX: 

~OLINE (C5tC]I) :  3q.78 
DIESEL (CgtC~) : 35-67 

tt•t•t•t•tt•ttt••tt•••ttttt••••ttf•ttt•tt•ttttttttt•tt•tttttttttt•tttt•ttt•t•ttttttttt•ttt•tt. 

% ELEMENTAL RECOVERY : CARBON • 9h-27 
HYDROGEN : 96- 73 
UXYC~ : 95-87 

t t * t t t f t t t t t t t t t t t t t t t t t t t t ,  t f t t l t t t t t t t t f f t t t t t t f t t f t  t t t f f t t f f l f f t f f t f t f f t  f t t  t i f f  f l i r t  f f , t f t ,  



TABLE 94 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8670÷57+27 

SAMPLE NO. 50 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES 
WT ~ i~OLE 

17.86 57.97 

0.68 1.18 

0.84 0.99 

1.58 1.41 

1.5q 1.11 

11.59 7.OO 

3.12 1.62 

1-82 0.83 

1.18 0.48 

0.83 0.30 

0-44 0.15 

0.53 0.16 

0.65 0.19 

0.86 0.23 

1.34 0.33 

1.82 0.42 

2.47 O.53 

2.46 0.50 

2-81 O.55 

2.56 0.47 

2-62 0.46 

2.37 0.40 

ItALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE 

0.00 0.00 0-00 0-00 

1.15 2.13 0.00 0.00 

4.96 6.13 0.00 0.00 

4.38 4.06 0.00 0.00 

5-33 3-95 0.00 0.00 

0.00 0.00 0.00 0.00 

3.51 1-86 0.16 0.08 

2.10 0-97 0-12 0.05 

1.35 0.56 0.08 0,03 

1.01 0.38 0-10 0.04 

0-42 0-14 0-07 0-02 

0.43 0.13 0.06 0.02 

0-43 0-12 0-10 0-03 

0-40 0-11 0-16 0.04 

0-18 0-04 0.28 0.07 

0.07 0.02 0.31 0.07 

0.07 0.01 0-36 0.08 

0.00 0-00 0'34 0.07 

0.00 0.00 0-21 0.04 

0.00 0-00 0.25 0.05 

0.00 0.00 0-22 0.04 

0.00 0-00 0.25 0.04 
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TABLE 94 ICONTINUED) 

HYDRDCARBON PRODUCT DISTRIBUTION 

R"N NO. 8670t57t27 

SAMPLE NO. 50 

CARBON ~£. 

2q 

25 

26 

27 

28 

29 

30 

31 

52 

33 

54 

35 

37 

58 

39 

40 

NtALKANES 
WT ~ ~OLE 

2.07 0.33 

1.68 0.26 

1-31 0-19 

0.95 0.13 

0.71 0.10 

0.49 0-07 

0.33 O.Oa 

0.22 0-03 

0.!7 0.02 

0.11 0.01 

0.08 0-01 

0.07 0.01 

0.04 0.00 

0.06 0-01 

0.03 0.00 

0.02 0.00 

0.02 0.00 

0-01 0.00 

ItALKENE BRANCHED I SOYER$ 
WT % MOLE v WT % MOtE Z 

0.00 0-00 0-21 0-03 

0-00 0-00 0.18 0-03 

0-00 0-00 0-12 0-02 

0-00 0-~ 0.08 0-01 

0-00 0-00 0-05 0-01 

0-00 0.00 0-03 O.DO 

0.00 0.00 0-03 0-00 

0-00 0-00 0-02 0-00 

0.00 0.00 0-02 0-00 

0.00 0-00 0-01 0-00 

0.00 0-00 0-01 0-00 

0.00 0-00 0.01 0.00 

0.00 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 0.01 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

-167- 
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TABLE 96 

MASS BALANCE 
PROCESS CONDITIQNS AND PRODUCT SU~RY 

ttttttttt•ttttttt•tttt•tttttttt•ttt•ttttttttttttttttt•ttttttttttttttttt•tttttt•tt•ttttttt•tttt 

CATALYST : ColZR/SILICA/EXTENDED TES 
SAr~LE NO: 8862tlt31t3 

P~ACTOR LOA~NG, ed_S : 450-0 T, C : 241-0 FEED RATIO, 
CATALYST LOADING, WT%: 21.1 P, PSIG : 305 C0/H2: 0-50 
TIF~ ON STREAM, MRS : 21-0 SV, L/G/MR: 1-80 

ttt•tt•tt•t•tttt•ttttttttttttttt•ttttttt•ttttttttttttttttttttttttttt•tttttttttttttttttttttttt. 

USAGE RATIO, C0/H2 : 0-46 BULK ACTIVITY, 
%OVERALL CONV., CO'H2: 65-57 MOL SYNGAS/KG CAT/HR: 52-659 
%C0 CoNy. : 62.11 SPECIFIC ACTIVITY, 
%H2 CoNy. : 67.30 r~L C0/MOL MIETAI./,IN: 0-310 

tt~tttttttttttttttttttttttttttttttttt~ttttttttttttttttt~ttt~ttt~tttttt~tttt~tttt~tttt~t~t 

WEI(~-rT ~ PRODUCT DISTRI~ITION: 

HYDROCARBONS: 26-65 H20: 30-69 
OXYGENATES : 1.17 CO : 32.32 
CU2 : 5-18 H2 : 3-98 

t~ttt~ttttttttt~ttttttftttttttttttt1-~ttttttttttt÷tttttftti~-~t1-~ttttttttt~ttiHrftttfttttttft. 

HYDROCARBON SELECTIVITY, WT]~: 

Cl : 19-19 C4tENE : 1-71 
C2tANE : q-05 C5~]1 : ~-40 
C2~NE : 0.(X) C~<18: 13.38 
C3*ANE : 8-35 C194C23: 2-57 
C3tENE : 1-43 C2qt34 : 2.02 
C4 ~so+~E: 8.69 C3~ + : 0.2_I 

t t t ~ t  t t t t l t t t t t t t  t f f t t t  t t ~ t t t t l ~ l - f t t  ~ l ~ t t ~ t t t t t ~ t t t t t t t t  tttttttttttttttttttttt~tlttttttt t t t t t  t 

FUEL FRACTIONS, WT]~: 

GASOLINE (C5~11): ~.~ 
DIESEL (C9~) : 28-29 

tit ttttttttttttttt tttt tttttttttHttfltHttttttUtttttHtttttttttttttttttttttttttttttl-ttttttt. 

% ELEYd~rFAL RECOVERY: CARBON : i03.07 
HYDROGEN: i01.17 
OXYGEN : 102-58 

-169- 



TABLE 97 

HYDROCARBON PRODUCT, D[~TRIBUTIUN 

RUN ND. 8862+it31 

SAMPLE NO. 3 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NO. 
NeALKANES 

WT % rIOLE % 

19.19 54.15 

4.05 6.10 

8.35 8.57 

8.55 6.65 

7.86 4.93 

7.42 3.90 

4.64 2.10 

3.81 1.51 

4.01 1.42 

3.53 1.12 

2.70 0.78 

2.43 0.64 

2.16 0.53 

1.91 0.44 

1.65 O-35 

1.42 0.28 

1.20 0.23 

0.91 0.16 

0.71 0.12 

0.56 0.09 

0.43 0.07 

0.35 0.05 

ltALKENE BRANCHED ISOMERS 
WT % I~LE % WT % MOLE % 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

1.43 1.54 0.00 0.00 

1.71 1.38 0.14 0.11 

1-25 0.81 0.48 0.30 

0.05 0.03 0.00 0-00 

0.30 0.14 0.10 0.04 

0.00 0-00 0.61 0.24 

0.08 0-03 0.60 0.21 

0.00 0.00 0.52 0-17 

O.00 0.00 0.44 0.13 

0.00 0.00 0.38 0.10 

0.00 0.00 0.30 0.07 

0.00 0.00 0.25 0.06 

0-00 0.00 0-16 0-04 

0-00 0-00 0-23 0-05 

0.00 0.00 0.27 0.05 

0.00 0.00 0. I i  0.02 

0-00 0.00 0.09 0.02 

0.00 0.00 0.06 0.O1 

0.00 0.00 0-03 0.00 

O.D0 0.~] 0-03 0.00 

q ~ A  



TABLE 97 (CONTINUED) 

HYDROCARBO~ PRODUCT DISTR ] BUTI~ 

RUN NO. 8862~I.31 

SAPIPLE NO. 3 

CARB~ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'I'ALKANE$ ItALKENE BRANCHED ISOPtERS 
~ MOLE % WT Z I'~OLE % ~ % I~.S Z 

0.28 0.04 0.00 0.00 0.03 0.00 

0.22 0.03 0.00 0.00 0.02 0.00 

0.21 0.03 0.00 0-00 0.00 0.00 

0.20 0-02 0.00 0.00 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.00 

0-19 0.02 0.00 0-00 0.00 0.00 

0.18 0.02 0.00 0.00 0.00 O.DO 

0.17 0.02 0.00 O.DO 0.00 0.00 

0.17 0-02 0-00 0.00 0.00 O.O0 

0.16 0.02 0.00 0.00 0.00 O.DO 

0.16 0-02 O.DO 0-00 0.00 0.00 

0.15 0.01 0.00 O.O0 O.DO 0.00 

0.i~ 0.01 0.00 0.00 O.DO 0.00 

0.06 0.01 O.DO 0.00 0.00 0.00 

0.00 O.DO O.DO 0.00 O.DO 0.00 

0.00 0.00 0.00 O.t~3 O.DO 0.00 

0.[}0 0.00 0.00 0.00 0.00 0.00 

0.00 O.DO O.DO 0.00 0 . ~  O.DO 
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TABLE g8 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

t + l i f f l l  ffttffff+tfft÷t+tt++ft+tttttffftf+÷ftf÷÷÷ttfttttilttt÷ft÷÷f+÷tttttttt+~ +÷ t f+ t t t f f f + f f t f÷ ;  

CATALYST : Co/ZR/SILICA/EXTENDED TES 
SAMPLE NO: S862+lt3~t6 

REACTOR LOADING, MLS : ~50-0 T, C : 242.0 FEED RATIO, 
CATALYST LOA~ING, WT~: 21 .1  P, ps~e : 305 C0/H2: 0.52 
TIME ON STREAM, HRS : g4--0- SV, L/G/HR: 1-80 

~+~+~~t~+~+~f~+t~t~+~++~ttt~t~t+~t~t~t+~i~f~++~t~: 

USAGE RATIO, CD/H2 : 0.49 BULK ACTIVITY, 
%0VERALL CONY-, C0+H2; 65-77 HOL SYNSAS/KG CAT/HR: 52-86B 
%C0 CorN. : 63-23 SPECIFIC ACTIVITY, 
%H2 CONY. : 67-08 MOL C0/~OL METAL/~IN: 0-323 

tf~tt~tt~t~÷tt~ftttttttttt~tttttttttt~tttttt~tttttttt~ttttttt~ttttttt~tttttttttt. 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 25.43 H20:32.14 
OXYGENATES : 1-40 CO : 32-62 
C02 : 4-37 H2 : 4.05 

tffft+t÷~1~ttttttttttt~tttt~tt~ttt~tftt~tttttftttt+tttttttttttttttttt~ttttttt~ftttfttttttttttttt: 

HYDROCARBON SELECTIVITY, WT~: 

C1 = 20.64 C4tENE : 1.98 
C2+A,E : 4-54 C51CII : 38-01 
C2tENE : 0-00 C12~C18: 10-70 
C3*ANE : 8-87 C19tC23: 2-54 
C~tENE : 1-54 C24+~4 : 1-25 
C4 ISO+ANE: 9-74 C35+ : 0.20 

t~f~ff~t+~t~tt~++t+t~t+f+ftt~t~+ttttt~ttffftttfft~ttttt~t*t~fttt+t~t~t++ftft~t~ttfi 

FUEL FRACTIONS, W'l'~: 

GASOLINE (C5tCll): 38.01 
DIESEL (C9tC2~) : 24-58 

ELEMENTAL RECOVERY: CARBON ' 96-35 
HYDROGEN: 100.96 
0XY~Er~ : 100.55 

. . . . . . . . . . . . . . . . . . . .  - ~72- . . . . . . . . . . . . . . . . .  



TABLE 99 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8852tlt31 

SAMPLE tJO. 6 

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

i0 

i i  

12 

13 

14 

15 

16 

17 

lg 

19 

20 

21 

22 

NtALKANES ]fALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ ~VT ~ MOLE ,', WT ~ ~IOLE 

20.64 54.96 0.00 0.00 0.00 0.00 

4.54 6.~ 0.00 0.00 0.00 0.00 

8.87 8.59 1.54 1.56 0.00 0.00 

9.58 7.04 1.98 1.51 0.16 0.11 

8.66 5.13 1.44 0.88 0.58 0.34 

7.26 3.60 0.00 0.00 O.DO 0.00 

4.44 1.89 0.42 0.18 0.03 0.01 

3.62 1.35 0.00 0.00 0.64 0.24 

3.95 1.32 0.00 0.00 0.71 0.24 

3.12 0.94 (.]-00 0.00 0.56 0.17 

2.17 0.59 0.00 0.00 0.41 0.11 

1.87 0.q7 0.00 0.00 0.36 0.09 

1.65 0.38 0.00 0.00 0.29 0-07 

1.45 0.31 0.00 0.00 0.23 0.05 

1.27 0.26 0.00 0.00 0.18 0.04 

1.]4 0.21 0.00 0.00 0.14 0.03 

1.02 0.18 0.00 0.00 0.12 0-02 

0.89 0.1.5 0.00 0.00 0.09 0.02 

0.73 0.12 0.00 0.00 0.0~ 0.01 

0.57 0.[)9 0.00 0.00 0.06 0.01 

0.43 0.06 0.~ 0.00 0.04 0.01 

0.33 0.05 0.00 0.00 0.03 0.00 
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TA.BLE 99 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. ~52+I+$1 

SAMPLE NG. 6 

CARBON ~X). 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

56 

37 

58 

39 

40 

NI'ALKANE$ 
WT % MOLE % 

0.26 0.03 

0.21 0.03 

0.18 0.02 

0.15 0.02 

0.12 0.01 

0.12 0.01 

0.06 0.01 

0.07 0.01 

0.07 0.01 

0.05 0.00 

0.05 0.00 

0.07 0.01 

0.07 0.01 

0.05 0.00 

0-04 0.00 

0-01 0.00 

0.~I 0.o0 

0-01 0.00 

ltALKENE BRANCHED ISOMERS 
WT % MOLE % WT Z rIOLE % 

0.00 0-00 0-02 0.00 

0.00 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 0.0D 0.00 

0.00 0.00 O.OO O.O0 

0.00 0.00 0.01 0.00 

0.00 0-00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0.00 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 0.00 0.00 0-00 

0-00 O-OO 0.00 0-00 

° - - =  



TABLE 100 

r~ss BALANCE 
PROCESS CO~JI)ITIONS AND PROIXICT SUMMARY 

ttt•ttttttt••t•t•ttttttttt•tttttttttt•ttttt••tt•tttttttt•ttttttt•tt•tttttttt•tttttttt•••ttttt. 

CATALYST : Co/ZR/SluoufJ(TENUEDTES 
SArlPLE NO: 8862tlt31t9 

REACTOR [J)ADING, 11.S : 450-0 T, C : 2q4.0 FEED RATIO, 
CATALYST LOADING, WT%: 21:1 P, PSIG : 500 C0/H2:0-51 
TIME ON STREAM, HR$ : ]_l.~-0 SV, L/G/HR: 1-80 

tf~ttti~ttf~tttttttttttttt~tt~tttft~ttttt~ttt~ttt~tttit~t~ttt~ti~tf~ttf~t~t~ttttttt~itt+~. 

USABE RATIO+ C0/li2 : 0-48 ~UIK ACTiViTY, 
%0VERALL ~DNV-, CD+H2: 66-1q I~OL SYNGAS/KG CATIHR: 53-170 
%C0 CONy- : 63-91 SPECIFIC ACTIVITY, 
%I12 CoNy. : 67-28 ~L  CO/~OL nETAL/MiN: 0-323 

t l 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 ~ - I - t f t t t t t t t t t t t t t  t t f t t t t  t t l - f t t t t t t t t t -  

WEIGHT Z PRODUCT DISTRIBUTION: 

HYDROCARBONS: 24-96 H20:32-48 
0XYGENATES : 1-37 CO ' 32-05 
C02 : 5.06 112 • 4.08 

t f f t f f÷+÷~ f t t t t t  t t t - t f f t l t  t f H f t  t H t t  f f ~ f H f t i t ~ t t t t t  f t t t f f f ~ t t f f H t t t t t H t t ~ t t t t t  t t t t t f t t t t ~ h  

HYDROCARBON SELECTIVITY, WTZ: 

C1 : 22-23 C4tENE : 1-90 
C2eANE : 4-93 CStCll : 36-EL 
C2tENE : 0-00 C12~C18: 10-22 
C3tANE : 8.9 ( ] C19~C~: 2.75 
C3tENE : 1.46 C2q+~ : 1.16 
C4 ISO÷ANE: 9-37 C35+ : 0-18 

f t t t t + f t ÷ t t t  ~tf~tt~+tt~tt~tt+~t~t~ttt+tf~t~H~ttt~fi-ft4Ffttttt~ttttt~i~fttttft. 

FUEL FRACTIONS, WT%: 

GA.e~LINE (CStClt) :  36-82 
DIESEL (C9tC25) : 23-55 

•tttttttt••tt•t••f••ttttt•ftttt••t••ft•••tft•••tt•t••ttttt•tttt•t•tttt•tttttttttttttt•ttttttt 

•ELERENTAL RECOVERY: CARBON : 94.94 
HYDROGEN: 99-71 
OXYGEN : 101-37 

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 ttttftttttt÷÷ttttttttftttttttttttttttttttttttttttttttttttttttttttttf 
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TABLE 101 

HyDROCARBO~ PRODUCT DISTRIBUTION 

RUN NO. 8862+1t31 

SAMPLE NO. 9 

CARBON NO- 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NHALKANES ]tALKENE BRANCHED ISOMERS 
~l" % MOLE % WT % MOLE X WT % MOLE % 

22.23 56.96 0.00 0.00 0.00 0.00 

4.93 6.73 0.00 0.00 0.00 0.00 

8.99 8.38 1.46 1.43 0.00 0.00 

9.21 6.51 1.90 1.39 0.16 0. i i  

8.24 4-69 1.40 0.82 0.57 0.32 

7.38 3-52 0.00 0.00 0.00 0.00 

4.45 1.83 0.00 0.00 0.48 0.20 

3.38 1.22 0.00 0.00 0.75 0.27 

3.59 1.15 0.00 0-00 0.75 0.24 

2.91 0.84. 0-00 0-00 0.53 0.15 

1.99 0.52 O.OD 0.00 0.40 0.10 

1.73 0.42 0.00 0-00 0.34 0.08 

1.53 0.34 0.00 0-00 0.28 0.06 

1.36 0.28 0.00 0.00 0.22 0.05 

1.21 0.23 0-00 0.00 0-17 0-03 

1.09 0.20 0.00 0-00 0.15 0.03 

1.00 0.17 0-00 0.00 0.13 0-02 

0.91 0.15 0.00 0.00 0.10 0.02 

0.81 0.12 0.~ 0.00 0.09 0.01 

0.63 0.09 0.00 0-00 0.06 0.01 

0.47 0.07 0.00 0.00 0.04 0.01 

0.35 0.05 0-00 0.00 0-03 0.00 
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TABLE I01 (CONTINUED 1 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862,1t31 

S~ViPLE t~O. 9 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N#ALKANES 
WT % FIOLE 

D.26 0.03 

0.22 0.03 

0.18 0.02 

0.13 0.02 

0.08 0.01 

0.12 0.01 

0.08 0.01 

0.08 0-01 

0.06 0.01 

0.05 0.00 

0.06 0.01 

0.06 0.01 

0.06 0.01 

O.G5 0.00 

0.03 0.00 

0.01 0-00 

0.01 0.00 

0.01 0.00 

ltALKENE BRANCHED ISOr~RS 
WT % I~OLE % WT % ]%~I.E Z 

0.00 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 0.00 0.00 

0-00 0-00 0.00 0.00 

0-0(] 0-00 0.00 0.00 

O-DO 0.00 0.00 O-O0 

0-0(] 0-00 0-00 0-~ 

0-00 0-00 0.1113 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 0-130 0-00 0.00 

0.00 0.00 O.O0 0.00 

0-00 0.00 0.00 0.00 
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TABLE I02 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUM~IARY 

~tttt~ttt~tt~tttt~t$~t~tf÷~fftttt~ftf~÷t~t~f÷+f~f~ftf~ff~t~f~tffttttf~tf~tttft÷~ttf 

EATALYST : ColZR/STucAIEXTEND.TEST 
SA~IPLE NO: 8862tlt31fll 

REACTOR LOADING, MLS: 452~.7Z T, C " 243-0 FEED RATIO, 
CATALYST LOAI~ING, WT~: P, PSIG ; 305 C0/H2.' 0-50 
TIME ON STREA/I, HRS : 166-0 SV, L/G/HR" 1-80 

tt~ttttttt~ttttttttttttttttt÷t~tt~f~tttt~ttttttttt~t~t~tt~ttf~tt~tttt~tttttttttttttttttttt1 

USAGE RATIO, C01H2 : 0-47 BULK ACTIVITY, 
%0VERALL COB., C[)+H2, 65-62 MOL SYNGA$/KG CAT/HR: 52-695 
%C0 CONy. = 62-95 SPECIFIC ACTIVITY, 
%H2 CONY. : 66-95 MOL C0/MOL METAL/MIN: 0-315 

~ft~tttttt~ttt~tttt~t~tttt~t~ftt~+tfttt~tt~ttftttttttttt~tttf~tt~tttt~t~f~t~tttt1 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 25-04 H20:32-52 
OXYGENATES : 1-32 C0 : 32-52 
CI]2 • 4-45 H2 : 4-14 

ICttfftlt t tft t f f tfi~ftfff ffffffffffffft÷tftffttftftttftfH÷ft÷f~ffi-~fffi-~t÷~ffffftttf ftttti~fttti 

HYDROCARBON SELECTIVITY, Wl'Z: 

CI : 20.56 ~4tENE : 1-84 
C~fANE : 4-72 CS~C]l • 37-09 
C2tENE : 0-00 C12tC18: 11.82 
C3fANE : 8.11 C19eC23: 3.93 
C3tENE : 1.45 C24+34 : 1-72 
C/4 ISO÷ANE; 8.60 C35+ : 0.17 

~t~t~ttt~r~ttttt~f~tf~ffH~ttt~tttt~rtttt~t~fft~r~t~ftt~t t t t f ÷ t ÷ ~ t t ¢  

FUEL FRACTIOrlS, WT%: 

GASOLINE (C5tCll) : 37-09 
DXESF.S. (C9C25) : 27-55 

t t t t t f f t t t t t t t  tt~ttttttttt~tttttt~iitt~t~t~f+tt~ttt~t~tt~t~ttt~tt~tttftttttttt~ttttttt~ttt.: 
- . 

% ELEMENTAL RECOVERY: CARBON : 96.43 
HYDROGEN: 99-35 
OXYGEN : 102-21 

tft t ttt tt tttttttttttttttt ttfttt tt÷f~tf~÷+~ t÷÷÷÷ff÷~÷f÷~f÷÷÷++÷÷÷÷÷÷÷÷÷~÷÷÷÷÷÷~+÷+÷÷÷ ~÷÷÷÷÷~÷. 
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TABLE 103 

HYDROCARBOtJ PRO .DUCT, DISTRIBUTION 

RUN NO. 8862tl'f31 

SAMPLE I~. 11 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

2O 

21 

22 

NO. 
N~'ALKANES I÷ALKENE BRANCHED ISO~RS 

WT • I'~:~_E % WT • MOLE • WT % MOLE % 

20.56 55.80 0.00 0.00 0.00 0.00 

4.72 6.84 0.00 0.00 0.00 0.00 

8.I] 8.00 1.45 1.50 0.00 0.00 

8.46 6.33 1.84 1.42 0.14 0.11 

7.77 4.69 1.35 0.83 0.56 0.34 

6.79 3-43 0.00 0.00 0.14 0,07 

4.47 1.94 0.00 0.00 0.35 0.15 

3.82 1.46 0.00 0.D0 0.61 0.23 

4.05 1-38 0.00 0.00 0.67 0.23 

3,54 1.02 0.00 0.00 0.46 0.14 

2.3~ (].65 0.00 0.00 0.36 0.i0 

2.01 0.5i 0.00 0.00 0.31 0-08 

1.73 0.41 0.00 0.00 0.26 0.06 

1.50 0-33 0.{30 0.00 0.23 0.05 

1.31 0.27 0.00 0.00 0.20 0.04 

1.23 0.24 0.00 0.00 0.19 0.04 

1-13 0-21 0.00 0-00 0.30 0-05 

1-10 0.19 0.(30 0.00 0.30 0.05 

0.94 0.15 0.00 0.00 0.29 0.05 

0.85 0.13 0.00 0.00 0.19 0.03 

0.59 0.09 0.00 0-00 0.06 0.01 

0.47 0.07 ~.00 0.00 0.13 0.02 
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TABLE I03 (CONTINUED) 

HYDROCARBON PRODEC~DISTRIBUTION 

RUN ~JO. 8862~I,31 

S~PLE NO. 11 

CARBO~J NO. 

23 

2q 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N÷ALKANES 
WT % MOLE % 

0.36 0.05 

0-30 0.04 

0.25 O.03 

0.21 0.02 

0.17 0.02 

0.14 0.02 

0.11 0.01 

0.09 0.01 

0.09 0-01 

0.07 0.01 

0.07 0.01 

0.07 0.01 

0.05 0.01 

0.05 0.00 

0.04 0.00 

0.01 0.00 

0.01 0-00 

0.01 0.00 

II'ALKENE BRANCHED ISOMERS 
WT % MOLE • WT % MOLE % 

0.00 0.00 0.03 0.00 

0.00 0.00 0-02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 O. 02 0.00 

0-00 0.00 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0.00 0.~ 0.02 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.O1 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.~ 0.00 0-00 0.00 

0.00 0.00 U.00 0.00 

0.00 0-00 0.00 0.00 
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T.~.BL E 104 

~$S BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

tt~t~tt+tttttttttttt~fftt~ttttttttt~tftttftttt~ttt~ttttttttttttft~tHtftt~t~ttttttftttt~ttt. 

CATALYST : ColZR/SILIcA/EXT@4D.TEST 
SAMPLE NO: 8862tlt31t14 

REACTOR LOADING, MLS : 450-0 T, C : 241-0 FEED RATIO, 
CATALYST LOADING, WT~: 21.1 P, PSIG ! 305 C0/H2: 0-47 
TIME.ON STREAM, HRS : 262.0 SV, L/G/HR: 1-80 

tt~÷ttt÷~t~tttt~ttttH~tt~tt~ttt~tttt~t~÷~tttttttttttt~ttHtt~÷÷tttttftttttftttttHt~fH 

USAGE RATTO, C01H2 : 0.42 BULK ACTIVITY, 
[/]VERALL CONV-, CO+H2:52-09 MOL SYNGAS/KG CAT/HR: 41.875 
%C0 CoNy. : 48-03 SPECIFIC ACTIVITY, 
%H2 CONy. : 54-02 ,OL C0/MOL ~-rAL/MIN: 0-252 

*fftttt~ttttftft~ttttt~tttt~tttttttttt~t~ttt÷tttttt~ttttttttt~tt~ttttH~.ttttttttttttttt~tt 

WEIGHT ~ PRODUCT DISTRII~ITION: 

HYDROCARBONS: 20-73 H20: 28-62 
OXYGENATES : 1.17 C0 : 42.02 
C02 = 1.88 H2 : 5-59 

~tt~ttttt~tt~tt+~t~ttttttttttt~ttHtt~tt~tttt~t~ttttt~ttt~tt~ttt~ttttt÷tt~tttt1-t~t~tt~ti 

HYDROCARBON SELECTIVITY, w-rZ: 

El : 17-98 C4tENE ' 2-28 
C2tANE : 3-89 C5tC11 : 40-05 
C2*ENE : 0-00 C12tC18: 11-16 
C3"I'ANE : 8.62 C19tC~: 2.88 
C3fENE : 2-37 C24*34 : 1-28 
C4 ISO+ANE: 9.39 C35+ : 0.10 

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 H 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 H t  tt+~. t t H t t H t t H t  t. 

FUEL FRACTIONS, WT~[: 

GASOLINE (C5~Cll): 40-05 
DIESEL (C9*C2_5) : 27-13 

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 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 . -  

ELEMENTAL RECOVERY" CARBON : 104-2]. 
HYdrOGeN: 103-62 
OXYGEN '. 111-01 

ttt÷ttt÷tttftttttttttt÷ttttt÷ttttttttttttttttttttt ttttttttttt'ttt~tftttttttftttft t t f t t t t  t t t t t  
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RUN NO. 8862eli31 

SAMPLE N0. 14 

CARBON NO. 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

2D 

2! 

22 

TABLE 105 
=., 

IIYDROCARBON PR01]UCT DISTRIBUTION 

NfALKANES leALKENE BRANCHED ISOMERS 
WT % MOLE % WT 7. MOLE 7= WT • MOLE 7= 

17.98 51.30 0.00 0-00 0.00 0.00 

3.89 5-92 0.00 0.~ 0.00 0.00 

8.62 8.94 2.37 2.57 0.00 0.00 

9.25 7.28 2.28 1.86 0.15 0 . i i  

8.12 5.15 1.61 1.05 0.53 0.34 

2.28 1.21 4.65 2.53 0.00 0.00 

4.90 2.24 0.00 0.00 0.36 0.17 

4.18 1.68 0.0(J 0.00 0.79 0.32 

4.54 1.62 0-00 0.00 0.85 0.30 

3.74 1.20 0.00 0.00 0.60 0.19 

2-47 0.72 0.00 0.00 0.42 0.12 

2.10 0-56 0.00 O.OD 0.37 0.10 

1.79 0.44 0.(]0 0.00 0.30 0.07 

1.53 0.35 0.00 0.00 0.23 0.05 

1.31 0.28 0-00 0.00 0.18 0.04 

1.13 0.23 0.00 0.00 0.14 0.03 

0.97 0.19 0.00 0.00 0.12 0.02 

0.86 0.16 0.00 0.00 0.ii 0.02 

0.77 0.13 0.00 0.00 0.10 0.02 

0.64 0.I0 0.00 0.00 0.07 0.01 

0.50 0.08 0.00 0.00 0.05 0.01 

0.38 0.06 0.00 0.00 0.04 0.01 
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TABLE 105 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUT IOl 

RUN NO. 8862ti.31 

.qAtiPLE N0. ]q 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

l~0. 
NtALKANES ItALKENE BRANCHED ISOMERS 

WT • MOLE % WT % I~OLE % WT % PIOLE % 

0.29 0.04 0.00 0.00 0.02 0.00 

0.23 0.03 0.00 0.(30 0.0"2 0.00 

0.20 0.03 0.00 0.00 0.01 0.00 

0.16 0.02 0.00 0.00 0.01 0.00 

0.13 0.02 0.00 0.00 0.01 0.00 

0 . i i  0.01 0.00 0.00 0.01 0.00 

0.09 0.01 0.00 0.00 0.01 0.00 

0.07 0.01 0.00 0.00 0.01 0.00 

0.06 0.01 0.00 0.00 0.01: O.DO 

0.05 0.00 0.00 0.00 0.01 0.00 

0.04 0.00 0.00 0.00 0.01 0.00 

0.04 0-~ 0.00 0.~ 0.01 0-~ 

0.03 0.00 0.00 0.00 0.00 0.00 

0.03 0.o0 0.{X) 0.00 0.00 0.00 

0.02 0.04] 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.O0 0.00 

0.01 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 O.O0 0.00 0.00 
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