
FelZrlSlO 2 8466-40 Fe 
2,4 

CollrlStO 2 11466-45 CO 

4.0 

ColZrtSIO 2 8466-46 C_o 
4.4 

ColZr/SiO 2 8466-47 C_oo 
4.6 

~15102 8466-49 C~ 
4.2 

Co/ZrtSlO 2 0466-18 C.o 6 
"Dasecase" 

Coeposltlen 
(vii) 

2r 
7,3 

Z~ 

4,8 

Zr 
2.3 

Z_C 
0.7 

2r 

Table i 

r-As Phase Pressure Temp. 
mun I ~ 

300 220 

8413-89-40 300 240 
300 200 

300, 220 

6413-93-4S 300 240 
300 260 

300 220 

8413-99-45 300 ~40 
300 260 

300 220 
7743-Z-47 300 240 

300 260 

300 220 
7743-0-49 

3O0 240 

300 260 

0413-26-18 300 220 
300 240 
300 Z60 

oHsv Usage 

1000 1.0 1.0 

tO00 1,0 l.O 

1000 1.0 1.0 

1000 1.0 0.43 

1000 l,O 0,42 
1000 1.0 0.42 

IO00 !.0 0.37 
1000 i .0 0.43 
1000 1.0 0.49 

1000 1.0 0.16 
I0O0 1.0 0.35 

1000 1.0 0.61 

!000 1.0 0.03 

1000 1,0 0.33 

1000 1.0 0.35 

1000 0.94 O, 55 
1000 0.94 0.50 
1000 0.94 0,43 

Xco% ~co ~2 
2,2 2,2 2.2 
| ,7 ].7 1,7 

5,5 5,5 5,6 

lO l l  26 

49 Zg" 69 
66 39 92 

I0 5 IS 
33 20 46 
56 37 75 

7 2 11 
25 13 30 
5g 53 06 

4 0.2 0 

15 0 24 

22 12 32 

28 20 35 
49 33 63 
65 40 98 

Bulk Specific 
Ac t i v i t y ,  Ac t i v i t y ,  

me1 syngas/ mliCO 
keCat/~r mQ1 ~qtallmln 

N,D. N.D. 

N.O. H.O. 
N.O. N.O. 

22.2 0.16 
61,3 0.44 

82.7 0.60 

14.0 0.08 
45.5 0.32 
7B.9 0.50 

9.4 0.03 
35. ! 0.20 
98.5 0.79 

6.2 0.004 

24.0 0,14 

32,8 0.20 

31.3 0.31 

55.4 0.51 
73.6 0.62 



Table 1 (EonL'd) 

Gas Phase Tests 

Cat__qt.~st 

Fe/Zr/StO 2 

Co/Zr/SiO 2 

Co/Zr/SiO 2 

Co/Zr/StO 2 

Co/StO? 

Co/Zr/StO 2 
"Basecase" 

Batch # 

8466-40 

8466-45 

8466-46 

8466-47 

8466-49 

8466-18 

Gas Phase S e ] e c t i v i t y  I Wt% 

 2-42  24a 
8413-88-40 NO "ASS BALANCES WERE CALCULATED 

, 18 28 47 6 l 0.2 54 

8413-93-45 ]5 15 30 19 12 IO 6l 
20 15 29 19 9 8 57 

25 28 36 8 3 0.2 47 
8413-99-46 10 11 28 22 19 9 "69 

15 14 2g 21 13 6 63 

22 28 39 7 3 0.4 49 

7743-2-47 15 21 41 16 6 0.6 63 

36 18 20 11 9 5 40 

22 32 42 4 1 0.2 47 

7743-B-49 9 17 25 10 21 18 56 

18 33 44 3 1 0.2 48 

10 23 49 16 2 0,2 67 

8413-28-18 10 15 39 25 8 3 72 

15 16 30 21 7 12 58 



TABLE 2 

COHPARAT]VE CATALYST TEST DATA 

- SLURRY TESTS - 

L,,I,II ,  . |  
_ .X~,, h+., _ 

~o-(CO),/ C,) Zr 309 220,9 i.25 1,05 0.57 17.0 23.2 12.6 
Zr(OPr):/AI?01 30b 250.9 1,64 I,S/ 0.67 25.3 38.9 16.6 

159b-60-C43.4 305 201.0 !.64 1.51 0.59 31.7 51,2 19,4 

~u~((O)l~l Ru i t  316 241.1 2.04 1.81 0.95 7.S 10.6 S.? 
Z¢~OPr);TAIzOj ~ ' ~  4~Q'J 607 201.6 2,04 1.71 0.61 2S.4 4S,4 14,2 
1087- 35-471J 

1(021COJotAI2U ) Co 
~.-rf 70d1-67-445 

IleLnl(CUll�; 
" Al,O] "- 
'~  D3115:22.511 

Iluik %1**,c I f I( 
, £ " Ac t i v i t y  A, : l lv l tv  

t~ lq , , ,~ . l l lUl l .  I I , t~V¢ t e e d  U%dlJ41J l.OllV. COIIV. tO .V,  l+i}l lyiliJatl/  w4Jl (I).I ll~llrlJl,lll,llll ',,;h.t_.Ll.v.!!.~.,L.U_t . . . . . . . . . . .  ruel~, 
. _ . X t  . . . .  I].,~_Iu ~ l.[~J,_.t c_+~jt Z c_u]Q? 1.12_0_cl_l I12_ ( 0  ~ am__l .,m~n.~,.h,. .cl'"-c:~,-~__C.~C+li..C12"__.C11 I_ ~197.(~13...(.ZlL~.6.23- 

600 275.7 0,91 1,33 O.SI 39.9 61.5 23,5 

300 239.4 2.05 1.50 0.57 15.7 25.1 i l . I  

300 740.9 1.07 1.84 0,7q ?1,6 34.3 14.7 
300 238.1 2.07 2,00 0,811 14.7 23.4 10.3 

r,, ~o 315 242.6 1.66 1.02 0.42 20,2 28,7 11.9 

O";OT 2.--6"6 320 251.1 1.09 Z,14 0,40 11.5 39.0 1.4 

3011 201.0 1,92 2,02 0,611 24.5 46,2 13,0 
Co 11 

L%((O)./ )~49 ~' .~ 300 239 0.90 2.02 0.60 24.0 46,0 I),1 
lltOPr)41AI20) 600. 250 1,07 1.51 0.4~ 26.2 42,5 14.4 
1880-Z-$89 310 702 1.02 1,51 0.$6 20.7 34,3 11.7 

(o Zr 
I(o.(CO)n I ~ ' /  ~3~ 300 .239 0,06 1.95 0.41 19.4 40,1 0,S 
ZrfOPr)41Ai201 305 262 0.86 1,95 0,51 32,3 63,0 16,5 

7d~8-33-/31 300 259 1.73 0,90 0.41 36.0 50.3 21,0 
re Co K 

Ifeco1(CO)i~l [f,T]l'- 2-.'.'.'.'.'.'.'.'.~1 0 " ~ 3 2 0  240 1.6 2.01 0.64 11.9 21.9 i . 9  
KIAI203 " 320 250 1.6 2.03 0.66 20.6 3P,2 I t ,S 

830$-60-707 29b 262 | . b  1.01 0.50 41.0 SS.O 22.3 
Co 7 r  

2Co+(C0). 1 [.'07 [ , ] 2  302 241 P,fl 0.99 n.~l 4P,s 5&,A 24,0 

Zr|OPr)4/AI20) 302 250 2,0 1.40 0.53 34.5 55,0 19,9 

65Z3.1.4 307 250 1,0 1.21 0.$~ 37.6 68 ,3  21,2 

13.1 0.12 

18.5 0.19 

23,2 0.22 

6.8 0.20 

23,2 0,61 
1/, 3 0,36 

15,4 0.13 

10,3 0.09 
13,6 0.13 

16.0 0.14 

8,5 0.07 

21,0 0.22 

9.6 0.10 

21,9 0,20 
16,8 0,16 

1 .S 0.04 
12,4 0,00 
21,6 0,16 

0.4 0,10 

14,S 0, 19 

21.3 0.21 

.1,~. ,1 0. ?q 

20,1 O, 24 

15,0 0,14 

i3.5 24.9 33,2 14.3 7.6 6,4 S~.I 

I I .S If).4 29,2 15,3 12,5 21.1 5P.0 

;~11.5 20.2 30.4 12.1 3.9 411 ,15.4 

9.7 i t . ' ,  12,2 211.6 18.S 27.5 St.? 

14.5 13,5 37.1 20.| 9.3 S.3 66.S 
9.3 10.2 36.7 27.S 8.1 7.6 72.9 

9.6 11.5 23,7 22.7 15.3 172 61.7 

7.5 r).il 24,9 22.1 14.9 20.7 61.9 
/ .9 9.4 20.6 25.0 18.4 IOJ 64,0 

10.1 I ! ,0  26.0 20,4 16.) 15.0 f ) . l  

13.0 IS.7 33.5 21.2 10.0 SJJ 64.1 

16.9 IS.n 35.6 19,3 l .q 43 62,0 

7.1 12.3 30.4 22.0 12.6 14.8 65.0 

!,~.4 15.5 34.3 1e.8 7.9 e i 61.o 
24.A lb.6 30,3 16.9 9.3 3.1 56.S 

O.A i l . 3  32,0 22.5 12.2 13.1 hr.5 
?.t  9.6 29.2 24.1 12.9 16..S 66.2 

14.1 12.0 34, 4 19.8 9.2 IO.S 63.6 

9.6 11.7 31.0 22.1 14.6 IO.fl 61.1 

I0.0 11.6 34,1 24.9 12,3 7.1 71.3 

I~J.I 15.7 3S.4 11.4 7.5 4.9 50.3 

I .q  11,7 .11,11 71.4 A.q 9.I  69.5 

7.? I(I.A 34.1 27.9 0.6 !1.4 10.6 

4.q P.l :'£.7 76.2 17.~ 18.4 Fq.( 

I~yntkPs~ 6m~ Activation 

211? Acl Ira! I.n 



T~Oc[ 2 (COST!~U[OL 

CO~ARATJVE CATALYST-TE5! DATA 

H 2 ACTIVATED CATALYSTS 

IJuJk Specific 
1 2 Act iVi ty Ac t i v i t y  

CeL¢ly~,tl Col~@ositlon, P, LV, Fe~d U ~ e  Cony, Cunv, Co,v. ira| 5yngaz/ ,ml CO/ _ _ ~  I]yc!rucdr|,oll 51,'|e(.tlvlty. ME _ . .  Fuels 
~.,, ~ .  . ~  ~ ~ ~ co_~ 2 c~_/_~ z .~.co ,~_ co ~ .,~I ,,,:-V,.J. - c 1 - ~ . - - - ' ~ , i - -  ~-1~: -c~-c ;J - -~  ~ ' ~ - 2 ~ -  

Co[NO~)~/Zr(OPr)./ 4.25 7.10 310 241 1,0 2,00 0,54 20,8 40,6 10,9 11.4 0,09 6,2 4.2 1Z.2 16.9 23,7 30.0 ~1.8 
A1201-,' - 
7~ -65 -2  310 2 0 2.0 !.58 O.bO 24.8 39.9 15.3 27.7 0.24 12.0 9.1 22.7 25.8 14.1 16.3 6P.6 

310 281 2.0 1.60 0,50 33,4 57,2 10,2 37.2 0.30 

C..Eo ].£ -. 

Co2(CO}6/Zr(OPr)4/ 10.8 8,5 303 239 2.0 !.00 0.43 32.7 45.7 19,7 30.7 0,07 

A1203 310 239 2.0 2.00 0.44 14.5 30.3 6.7 13,5 0.03 

8523-41-0 3),0 25(} I.D. !.00 0.50 45.9 51.3 30.4 21.5 0.05 
Co Zr  

Co2(CO}sI]r|DPr)41 4.9 9.3 310 240 2.0 1.00 OAT 40.8 55.5 26.2 36.5 0.23 

$lOR 310 261 1.0 1.50 0,43 42,9 75.1 21.4 19.1 0,12 
8670-11-19 

310 282 1,0 2,00 0.59 41,4 78.0 23,1 18.5 O. 14 
co z r 

Co2(CO)I/|r(OPr}4/ 5.0 7.82 302 241 2,0 O.�g 0.51 42.5 55.0 29.0 35.3 0.29 

A1203 307 259 2.0 1.48 0.53 34.5 55.0 19.9 2a.7 0.24 
lij23.1-4 

302 250 !.0 !.87 0.58 37.5 58.3 21.2 LS,4 0.14 

Co2( CO)e/iFe3(C0) 12 t 
Zr(GPr)4/5102 4 ~'~ fe Zr 

• 0,-~3 9.-~§ 300 241 2,0 1.5 0,55 37,3 61.5 21.7 34,L 0.20 

8670-12-23 300 261 2.0 L.O 0,30 33,9 4&.4 21.4 3,0.3 0.L5 
315 280 2.0 2,0 0.59 27,3 52,0 15,2 24.4 0.15 

14.9 ]1.2 2).7 18.U |3.4 17.9 55.0 

7.7 15.0 22.0 22,6 13.9 18.8 58.5 

8.3 13,8 22.2 ;~!.0 15,7 19.0 58.9 

15.0 14.0 27.4 20,0 9,8 13.8 57.2 

6,1 14.5 37.4 24.9 0.2 6.9 70.5 
11.0 12.9 37.4 23.3 0,0 7.4 58.7 

13.5 15.4 32.1 23.9 9,6 5,5 55,6 

7.9 13.7 37.0 23.4 0,9 9.] 69.3 

7.2 i0,0 34.1 27,9 8,6 ]1.4 70.6 

4.9 7.1 26.2 25.2 17.2 18.4 69.5 

4,0 9.2 29.4 29.0 14.5 13.1 72.g 

L3.t 19,6 39,7 17.L 5.5 4.6 62.3 
15.8 19.4 41,8 la.2 3.6 1.2 53.6 



TABL£ 2 (CONTIN~[D) 
CO#4PAFtAIIV[ CAIALYST I(ST DAle 

(H 2 ACT|VAT(O CATALYSTS) 

Cite lyst/  Co~s i t lono P, 
Ave NO. Ht; 

¢~ziCOlelZrlOer ) 4 
/MDO. 3.65102 Co Z..~r 301 240 2.0 

4.8 9.4 )02 251 2.0 
lI~0-60-25 

3OO 260 2.0 

c%(c°)8/rl,,,.L --c° 3...L 2s8 24o 2.0 
~vr'~41Si02 5.2 4.8 300 261 2.0 

0670-51-21 300 ~82 2.0 

C02(COJI~Zr ~ , ~ ,  ~ Co Zr 300 242 l.O 
tvrr;4~Siv2 5 3 10.2 300 260 | .0 
[xLOndod Test 
8062-1-31 

l i3(CO)i l /Zr Ru Zr 300 240 2.0 
(etr)4/SlO z 4,1 4.; 3o5 26o 2.o 
aai2-JJ.31 3oo 262 i.o 

Co21CO)6/Zr Co Zr 305 241 2.0 
(~r)41SlOz 4.8 2. ~ 2s5 262 2.0 
M42-41o46 300 250 1.0 

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

LV. Feed Usdp Cony. Co~v. Cony. Lo| synods/ mol CO/ . ,  ~drocar~ l  ~ 5 ~ ! ~ l v l t y ,  V~ . . 
~ ~ co_~j 2 c__~j z ~,co J2-  c_L ~ ,~| ,,,t,lJ,,in -~t- ~c-4- ~ i l -  ~12~|~- £ 1 ~ 3 -  

1.0 0.45 24.4 33.7 15.1 2i.0 0.136 10.5 19.4 211.9 24.8 8.3 8.1 62.0 
l.S 0.52 22.0 37.6 13.0 20.4 0. i43 19.t 27.2 )4.S t2.0 4.2 3.0 50.7 
2,0 0,52 20,0 35.0 9,2 i6.0 O, I i2 iT.O 27.4 33.| i4.3 4.9 1,7 S3.I 

i.O 0.32 20.0 30.2 O.O 17.9 0.003 12.6 26.5 37.1 16.4 5.2 2.2 50.7 

1.0 O.SO 33.0 41,8 24.2 29,5 0.206 15.3 i3.7 29.5 21,3 10,6 9.5 61.5 
1.0 0.54 41.1 53.3 20.8 36.7 0.245 23.5 17.3 34.3 15.2 6.0 3.7 55.S 

0.52 0.49 65.8 51.1 63.2 52.9 0.323 20.6 26.7 36.0 10.7 2.5 i.4 51.2 
S.O 0.53 53.9 ?0.4 37.4 40.1 0.312 i3.Z L4.4 41.7 16.9 7.5 4.2 60.1 

i ,0 0.2S 5.8 9.4 2.3 S,2 0,042 I1.1 7,3 13.9 20.4 20.5 26.754.B 
1.0 0.44 9,3 12.g 5,? 8.3 0,104 Ig.4 t0.6 tg,8 11.2 14.9 24.1 45.g 
i.0 0.21 6.8 11.3 2.3 3.0 0.021 25.4 15.6 15.0 1.7 l i . 2  21.1 37.9 

1.0 0.56 20.S 25.8 14.5 18.3 0.134 13.3 13.2 42.5 I5.8 5.2 7.0 66,5 
0,96 0.45 30,8 53,7 25.2 35,5 0,223 15.5 IL.5 35.0 Ig.5 0.7 8.754.2 
l.O 0.54 40.2 52.3 28.0 17.5 O . l~  15.3 13.8 35.6 17.0 8.8 8.862.2 



TADL( 3 
SLURRY 5CRE[HIHG $1A.iI, iARY 

n852~|6-3; 
19.2 wt.1 (83.1n) Ru3(CO)121Zr(OPr)4/,stO 2 

P Q  

Ttm 
SV, NL/ ~(COtH 2 Z~O 

IM. $ t r 4~  pS|g 
h 

i 

3 ~44 310 242 ..2'0 

6 115 300 241 i.0 

• 9 186 300 239 i ,0 

12 282 300 240 2.0 

Uilgo 
F44d ,~,CO/ 
CO/X z ~X 2 

47.8 44,5 49,4 0,5 0.45 

35.8 3.5.0 37,3 0.5 0,48 

20,6 13.1 28,4 1.0 0.46 
j ,  , - 

5.8 2,3 9.4 1,0 0,25 

Bulk Act iv i ty  Specific I 
n ~ $ y n g i t /  Act iv i ty  _ ~  $e l i¢~ 'v l t x " t% 

citth mol CO/ ~ C5"Cll C!2"C18 c19-c23rc24 ~ cs-c23 
mol Cot.lA 

42.7 ....... 0:55 8.2 7.8 !6.3 33.6 17.1 17.L 67.0 

16,4 0.22 6.5 3.8 13.0 26.8 .... 22~0 20.0 61,8 

9,3 0.12 6.4 5.5 20.3 21.3 21.3 25.2 62,9 

5,2 0.04 11.1 7.3 L3.9 20.4 20.5 25,7 54,8 

IS 354 305 260 2,0 

10 497 300 252 L,O 

21 545 300 250 t,O 
i i ,m  

24 617 305 28o 2.0 

27 689 300 240 1,0 
. . . . . . . .  I 

30 785 300 281 L.O 

9.3 5,7 12,9 1.0 0.44 

6.8 I 2.3 11.3 1.0 0.21 

19.5 15,8 21.4 0.5 0.38 
! i • . m  , , ,  

L0..4 11.4 ~,8 O.SS 0.84 

l l . l  9,5 12,0 0.5 0.,4 0 

21,6 ),7,8 23.7 0.5 0.35 
i I I I I I I I I I 

8.3 0.I0 19.4 10.6 19.8 11.2 14.9 24.1 45,9 

3.0 0,02 25.4 15.5 19.0 7.T I I ,  :~ 21,1 31.9 

0.7 0,10 145,5 14.3 14,4 8.1 6.0 10.8 29.3 

9,2 0,15 51.3 12.6 15.0 8.1 6,4 6.5! 29.5 

,5.0 0,05 33,8 12.8 IS,S, 16.5 10, 2 .... 11.3 42,2 

9.6 0,10 52,9 15.4 13.7 . ,  !0.8 . . . .  4~2 3.0 28.7 

m m e g  

i 



TABLE 4 

,~ASS BALA~C~ 
PROCESS COIWDITIONS AND PRODUCT SUrI~ARY 

tttt~ttt~t~tttttttttttttttttttttttt~tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CATALYST : RuIZR/SILICA 
SAMPLE NO: 8862t16t37÷3 

REACTOR LOAgINB, [~l.S : 450.0 T, C : 242.0 F~D RATIO, 
CATALYST LOADING, WT%: 19-2 P, Ps[G : 310 C0/H2: 0-50 
TIME ON STRF_~M, MRS : 4~-5 SV, UG/HR: 2-00 

ttt**tt~*t~t**t+~t~t+tttttHttttt~tt~tttt+tttttttt*tttttt~*tt~tttHttt~tttttttt~tHtt~*ttt~*t*~ 

USAGE RATIO, CO/H2 : 0.45 BULK ACTIVITY, 
~]VERAI.L CONV-, C0~hH2:47.82 MOL SYNGAS/KG CAT/MR: 42.677 
E0 CC~IV. : 4/4.85 SPECIFIC ACTIVITY, 
~2 CONY- : 49-41 MOL C0/~OL ~'TAL/M~N: 0-547 

ttt~ttt~ftt~ttt*~tt~ttt1~tttttttt~t~tftt~ttt~tt*ttttt~ttt~tt~tttttttt~ttttttttt~tt~ttt~t~t~ttttt~ 

WEIGHT % PRODUCT DISTRImrNoN: 

HYDROCARBONS: 19-26 H2D: 26.69 
OXYGENATES : 0-18 CO : 47-~6 
C02 : 0-12 H2 : 6-19 

tttttttttttttttttttttttt~ttt~tttt~tt~ttttttttttttttttt~ttttttt~tttttttttttttttt~ttttttttftttt~tt 

"HYDROCARBON SELECTIVITY, t~l'~: 

C1 : 8-17 CqtENE : 1-75 
C2tANE ; 1-07 C5tC11 ' 16-33 
C2tEtE ' 0.16 C12~18: 3~.58 
C3tANE ' 1.12 C19tC2_3: 17.09 
C3eENE : 1-87 C24t34 : 14.33 
C4 ISO+ANE: 1.78 C35+ : 2-76 

ttt~Httttt~ttH+t~t~ttt~tt*t*ttt~t~ttHtt~tt~t~ttttttttttHHttttttttt~ttttttt~tt~**t***~*ttt 

FUEL FRACTIONS, wTZ: 

GASOLIHE ( C 5 t C l l ) :  16.33 
DIESEL (C9tC25) : 60-71 

>ttttttttttttttttttttttttttttttttttttttttttttt +tttttttttttttttttttttttttttttttttttttttttttttttttt 

FJEM~fI'AL RECOVERY' CARBON • 99.63 
HYDROGEN: I[)(]. 18 
UXYGEN • 103-99 

tt~H*tttttettt*tttttttt**tttttt*t*tttttt*ttt***tttttttt.tttt~Tt*T*tttttt t t t t t t t t t t t t t t t t t t t t t t  

28 



RUN NO. 8862~16t37 

SAMPLE ~ ,  3 

CARBON NO- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

lg 

2O 

21 

22 

TABLE 5 

HYDROCARBON PRO~)VCT DISTRIBUTION 

NfALKANE$ ItALKENE BRANCHED ISOMERS 
WT • MOLE • WT % MOLE ~ WT • MOLE 

8-17 46-21 O.0D 0,0D 0-00 0-00 

1-07 3-23 0-16 0-51 0.00 0.00 

1-12 2-29 1-87 4-04 0.0D D-00 

1.75 2.74 1-75 2.83 0.02 0.04 

1.88 2.37 1-92 2.48 0,08 0.10 

2.68 2,82 0.00 0,00 0.00 0-00 

1.78 1.61 0.25 0.23 0.00 0-00 

1-32 1-05 0.22 D.18 0,12 0.09 

1.40 0.99 0.19 0.14 0.10 0.07 

1.84 1-17 0.22 0-15 0-12 0.08 

1.97 1.14 0.15 0-09 0-10 0,06 

2-59 1.38 0. i i  0.06 0.13 0.07 

3.43 1-69 0.00 0,00 0-17 0-08 

4,20 1-92 0.00 0.DO 0.18 "0.08 

4.92 2.10 0.00 0.00 0.28 0.12 

5.40 2-16 0-00 0.00 0 .~  0-19 

5.61 2.12 0,00 0.00 1.07 0.41 

4.63 !-65 0,00 0-00 0.40 0.14 

4.61 1-56 0.00 0.00 0-52 0.18 

3-75 1.20 0.00 0-00 0-I0 0.03 

3-01 0.92 0.00 0.00 0.16 0.05 

2.49 0.73 0.00 0.00 0.14 0.04 

-° 
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TABLE 5 (CONTINUED~ 

HYDRDCARBON PRODUCT DISTR| ~T] ON 

RUN NO. 8862f16t37 

S~4PLE tE). 3 

rARBON NO. 

23 

24 

25 

26 

27 

29 

30 

31 

32 

33 

34 

35 

~b 

37 

38 

39 

40 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE Z WT Z r~OLE 

2.21 0.62 0.(~ 0.(~ 0.09 0.02 

1.92 0.51 0 .~  0 .~  0.19 0.05 

1.77 0.46 0.00 0.00 0.~ 0.01 

1-53 0-38 0-00 0.00 O.Oq 0.01 

1-51 0.~ 0.00 0.00 0.00 0.00 

l.q3 0.33 0.~ 0.00 0.~ 0.~ 

1-15 0.26 0-00 0.00 0.00 0.00 

1-03 0.22 O.(.vJ 0.~ 0.~ 0.01 

0.98 0.20 0.00 0.00 0.07 0.01 

0-83 (1.17 0.00 0.00 0.04 0.01 

0.81 0.16 0.00 0.00 0-05 0-01 

0.~3 0.16 0.00 0.00 0.05 0-01 

0.78 0.14 0.00 0.00 0.00 O.OO 

0-67 0.12 {I.DO 0.00 0.00 0.00 

0-51 0.09 O.DO 0.00 0.00 0.00 

0.36 0-06 0.00 0.00 0.00 0.00 

0.29 0.05 0.00 0.00 0.00 O.OO 

0.16 0.03 O.DO 0.00 0.00 0-00 
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TABLE 6 

~AS$ BALANCE 
PROCESS CONDITIONS AND PRODUCT StI~RY 

t~tt~t~ttttt~+~tt~tf~f~t~t~f~tt~tttt~tttttt~t~t~t~ttt~t~tt~t~t~tt~t~tttttttttf~ft 

CATALYST : RII/ZR/SILICA 
S~PLE tJo: 8862+16+37+6 

REACTOR LCL~DING, I'I.S : 450.0 T, C : 241.0 FEED RATIO, 
~.ATALYST LOADISS, WT%: 19-2 P, PSI~ : 300 CU/H2: 0.50 
Tr~ ~= STREAM, HRS : 115.5 SV, L/G/HR: 1-00 

••ft••ttt+•f•t••••••ttt••••÷tt•t•••t•tt•tt•ttt•tttttttt•t•ttttttt•t••tttt•t•ff•tttttttttttt??t•• 

~AGE RATIO, CU/H2 : 0 -~  BIILK ACTIVITY, 
%OvEP~.L CONY., CD*H2:36.81 MOL SYNC~S/KG CAT/HR: 16-433 
~0 CA3~tV- : 35-~;~ SPECIFIC ACTIVITY, 
%H2 CONY. : 37-28 HOL CO/I=IOL METAL/IIIN= 0-Z~90 

t•tttttt•+•••f•••f•••••*t•••ttt••t•tt•tt••tt••t••t•tt•ttt•tttttt••tt•••t••t•ttttttt•tttttttttt. 

WEll, IT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 16.28 H20:23-65 
0XYGENATES : 0.03 CO : 52-70 
C02 : 0-00 H2 : 7-54 

tt~t~tt~ttt~ttt~t~tft~tttttttttt~t~ftttt~tttttt~tt~tt~ttt~t~ttttt~t~t~ttt 

HYI~(T.ARB(~ SELECTIVITY, WTX: 

C1 : B.Lk~ CLItENE : Ll .~ 
C2tANE : 0-00 CS+Cll : 12-96 
C2tEr~E : 0-18 ClPtC18:2b-75 
C3tAtlE : 0-67 C19tC?_3: P l . ~  
C3eENE : 0.97 C24t34 • 24.90 
C4 ]~+A~E: 1-07 C35+ • 3.15 

tft~f~ftf~fffff~fftft~tft~ttttt~tt~t~tffttftttft~tttttttfftfttffttffttttfftttt~ttf~ff~t~t~t~ 

FUEL FRACTIONS. WTZ: 

GASOLmE {C54C11): 12.% 
DIESEL (C9tC25) : 61-60 

tt•ttt•ttt••ttt••tttttt•ft•t•t•tttttttt•t•t•tt•tttttttttt•ttttttttt••t•tt•ttttttttttt t t t t t t t t  

% ELEMENTAL P, ECO','ERY' CARBON : 103-14 
HYDROGEN: 106.98 
UXYGEr~ : 10~-92 

tflftftf÷tf fftftttttttttttftttttttttftttftttfftttlttt fttfttttttt ttttt fftttttt tt÷tttt+fftttttt" 
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TABLE 7 

HYDRI.~ARI~N PRODUCT DISTRIBIJTIUN 

RUN ~. 8862,16,37 

SAMPLE~.6 

CARBONNO. 

i 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

15 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISOMERS 
~T ~ ~OLE Z WT X I~_E ~ I~T 7, r~ILE 

6-48 46-27 0.00 0.00 0-00 0.00 

0.00 0.00 0.18 0.72 0.00 O.(JO 

0.67 1.74 0.97 2. F:Y4 0.00 0.00 

1-05 2-07 0.88 1.80 0-02 0.04 

1.05 1.66 0.97 1-58 0.05 0.08 

1.28 1.70 0.2 0.68 0.~ 0.00 

1.23 1.41 0.31 O. 36 0.01 0.02 

1.10 i.i0 0.36 0.57 0.02 0.02 

1.36 1.22 0.42 0.38 0.03 0.02 

1.73 1.40 0.47 0.39 0.04 0.03 

1.63 1.19 0.34 0.25 0-07 0.05 

2.07 1.39 0.23 0.16 0.11 0.07 

2.53 1.57 0.14 0.09 0.12 0.08 

3.15 1.82 0.00 0.00 0.15 0.09 

3.71 2.00 0.00 0.00 0.14 0.07 

4.2.5 2.14 0.00 0.00 0.19 0.i0 

4.74 2.26 0.00 0.00 0.25 0.12 

4.72 2.12 0.00 0.00 0.25 0-11 

4.92 2.10 0.00 0.00 0.39 0.16 

4.49 1.82 0.00 0.00 0.13 0.05 

4.17 1.61 0.00 0.00 0.14 0.05 

3.87 1.43 0-00 0.00 0.12 0.04 
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RUN NO. 8862{16+37 

SAMPLE UO. 6 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

140 

TABLE 7 ~CONTINUED) 

HYDR~ARBON PRODUCT DISTRIBUTION 

NfALKANES 14"ALKENE BRAI'JCHED ISOHERS 
WT ~ MOLE Z WT ~ t~OLE ~ WT ~ ~LE 

3.65 1.29 0.00 0.00 0.II 0.04 

3.41 1.15 0.00 O.OD 0.09 0.03 

3.20 1.04 0.00 O.OO 0.09 0.03 

2.95 0.92 0.00 0.00 0.07 0.02 

2.79 0.84 0.00 0.00 0.00 0.00 

2.46 0.71 0.00 0.00 0.00 0.00 

2.25 0.63 0.00 0.00 O.DO 0.00 

1.96 0.53 0.00 O.O0 0.00 0.00 

1.74 0.46 O.DO 0.00 0.00 0.00 

1.46 0.37 0.00 0.00 0.00 0.00 

1-32 0-33 0.00 0.00 0.00 O.OO 

1.]3 0-27 0.00 0-~ O.(X) 0.~ 

0.96 0.22 0.00 0.00 0.00 0.00 

0.76 0.17 0.00 O.IX) 0.00 0.~ 

0.54 0.12 0.00 0-00 0.00 0.00 

0.38 0.08 0.00 0.00 0.1.10 0.00 

0-29 0-06 0.00 0-~ O.(X) 0.00 

n.PP 0.04 0.00 0.00 0.00 0.00 
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TABLE 8 

l~ss BALAr~E 
PROCESS CO~tl)ITION.~ API~ PRO~CT SUMI~ARY 

tttt~t~tttt~ttt÷~tttt+ttt~ttttt~tttt+tftttttttttttYttttt~+ttttt~tt+tt~tttttttttttt~tttttt~ttt~ 

CATALYST ' RulZR/STLICA 
SAI~PLE NO" R862t1G*37t9 

REACTOR LOAmN~, nLS : ~50-0 T, C : 239.0 FEED PJ~TIO, 
CATALYST LOADING, WT%: 19-2 P, pS:G : 300 CU/H2. 1.0~ 
TIME oN STREAM, H~ ; 186.5 S~, 1_/6/HR: I-[X~ 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t t  t t t t t  l t t t t t t t t t t t t t t t t t t t t t t t t t t t t t  

USAGE RATIO, C0/H2 : 0.q6 BULK ACTIVITY, 
~0VERAJ_L CONV., C0+H2: 20.75 PIOL SYNGAS/KG CJ~T/HR: 9-253 
%C0 Coev- : 13-14 SPEcific ACTWtTY, 
~H2 CONV. ." 2~-~6 PtOL CU/I10L PIE'rAL/IIIN: 0-~21 

t t t t t t t  t t t t t  t i t * t i t  t t t t t t ÷ t t t ÷ t t t t t t t t t  t t t t t t t i t  t t t  t t t  t t t t t  t t t t  t t t  t t t  t t t  t t  t t  t t t t t  t t t  t t t  t t t  t t t t ? t t  

WEIG~rT X PROIX~CT DISTRII~JTION: 

HYDROCARRONS ." 5 - 49 H20 ' 8- 65 
0XYSENATES • 0 -03  C0 • ~ . 9 3  
C02 : 0 - ~  H2:  4-T7 

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 ~ H ~ t t t t t t t t t t t t t t t  ttttttttttttttttttttttttttttttt t t t t  t f t  + t t t t t t t t t  

HYDROCARBON SELECTIVITY, WTZ, 

Cl : 6.38 Cq*ENE • 1.81 
C2+ANE : 0-(10 CS+C]l : 20-27 
C2tENE : 0-49 Cl~tClS: 21-29 
C3tANE : 0-48 C19tC23- ~ . 3 ~  
C)'I'ENE : 1-g2 C 2 4 t ~  : 2 ) . 2 3  
C4 ZSO+ANE: 0-92 C35+ • 1.9~ 

t~It+etttttHtt4~ttftttttHtttt+ttt t~IPttlktt f t + t t + t t t ÷ f t t t t t t  t f + ÷ ÷ + t t t t t t t ~ t l t f t t t  i t +  t t f t  i t t t t t  t i t  

F[~-L FRACTIONS, w'rZ: 

GASnLTNE (C5~11): 20.27 
LITE.~EL (C9~25) : 56.% 

t t l t t t l t  f t t t l  l t t t t t t  t t t t t F t + l l t + t t  t t t t t t t t t l t t t l l t t l t f l t t  f t i t l t t t t t  t l l t t l t t t t l t t t  t l t t  t i t  t l l t t t t t l t  

ELE~EN'r'AL RECOVERY: CARP, ON : 9~-59 
I-~RocarJ: 99.03 
L~YGEN : 101.50 

"~fH+ttt~Htftttt-tt ttfttttttt tttttttt tttttt-~-~-~ttt tt ttt~ t ttttttt t ttttt ttltttttt t~ t f~+tttttttt t 
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TABLE 9 

H.YDROCARBO~! PRODUCT. DISTRIBUTION 

RUN NO. 8862~16t37 

SAMPLE NO. 9 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NI'ALKANES ltALKENE BRANCHEn ISOMERS 
WT • MOLE % WT • MOLE % WT • MOLE 

6.38 41.66 0-00 0.00 0.00 0.00 

0.00 0-00 0-49 1.84 0.00 0.00 

0.48 1.13 1.82 4.53 0.00 0.00 

0.92 1.67 1.81 3.37 0.00 0.00 

1.04 1.51 2.27 3.39 0.72 1.04 

2.21 2.68 1.08 1.34 0.00 0.00 

2.38 2.49 0.89 0.74 0.03 0.03 

1.54 1.41 1.30 1.21 0.06 0.06 

1.48 1.21 1.20 0.99 0.13 0.11 

1.48 1.09 1.17 0.87 0.25 0.1~ 

0.65 0.44 0.46 0.31 0.14 0.09 

0.99 0.61 0.56 0.35 0.17 0.I0 

1.34 0.76 0.54 0.31 0.09 0.05 

2.17 1.14 0.23 0.12 0.07 0.04 

2.78 1.37 0.15 0.08 0.06 0.03 

3.50 1.62 0.00 0.00 0.04 0.02 

4.23 1.84 0.00 0.00 0.03 0.01 

4.03 1.66 O.I]O 0.00 0.30 0.12 

4.21 1.64 0.00 0.00 0.26 0.I0 

4.35 1.61 0.00 0.00 O.OO 0.00 

4.23 1.49 0.00 0.00 0.05 0.02 

4.21 1.42 0.00 0.00 0.04 0,.01 
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TABLE 9 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RIJN NO. 8862t16t37 

SAMPLE NO. 9 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

38 

39 

40 

N tALKANES ltALKENE BRANCHED ISOMERS 
WT • MOLE % WT % MOLE % WT % MOLE % 

3-94 1-27 O-DO 0.00 0.04 0-01 

3.87 1.20 O.DO 0.00 O.DO 0.00 

3-53 1-05 O.DO 0.00 O.DO 0.00 

3.11 0.89 O.O0 0.00 0.00 {J.G,J 

2.82 0.78 O.O0 0.00 O.DO 0.00 

2.35 0-62 0.00 0.00 O.DO 0.00 

1.92 0.49 O.DO O.UO 0.00 0.00 

1.61 0.40 0.00 0.00 0.00 0.00 

1.32 0.32 0.00 0.00 0.00 0.00 

1.10 0.26 0.00 0.00 0.00 0.00 

0.86 0.19 0.00 0.00 0.00 0.00 

0.74 0.16 0.00 0.00 0.00 0.00 

0.62 0.13 0.00 0.00 0.00 0.00 

0.~9 0.10 0.00 0.00 0.00 O.OO 

0.36 0.07 0.00 0.00 0.00 0.00 

0.26 0.05 0.00 0.00 0.00 0.00 

0.19 0.04 0.00 0.00 0.00 0.00 

0.07 0.01 0.00 O.DO 0.00 0.00 



TABLE I[) 

~SS BALANCE 
PROCESS CONDITIONS Al~r~ PROr~ICT SUMMARY 

~ttt~tttt~tt~tttfttt~t~tfttt~t÷ttt÷tttttt~ttf~tttt~ttttttttt~ttttt~ttt~t~ttt~t~tt~tttt~t÷. 

CATALYST : RuIZR/SILICA 
SAI~PI.E NO" 8852)16t37fI2 

REACTOR LOADING, MI-$ : 450-0 T, C : 240-0 FEED RATIO, 
CATAI.YST LOADINg, w'r%: 19-2 P, PsIB : 300 C0/H2: l.O0 
T~ME n~ STRBAM, HRS : 281-5 SV, L/B/HR~ 2-00 

ttt~÷ttt~tt~t~÷t~tttt~tt~tt~t~tti~tt~t~t~t~tttttttt~t~tft÷tt~t~÷÷~t~tt~tttt~t~÷t~ 

USAGE RATIa, C0/H2 : 0.25 BULK ACTIVITY, 
%0VERALL C0NV,, C0+~2: 5.~P~-I M0L ~YNC~AS/KG CAT/HR: 5.2~ 
XC0 CoNv- : 2 . ) i  SPECIFIC ACTIVITY, 
XH2CoNv- = 9.37 MOL C0//IOL METAL/IIIN: 0-042 

~t~t~tt~t÷~t~tt~ttttttttt~ttttttt~tt~tt~ttt~t~tttH~tttt~ttt~tttt~tttttttttt~tttttttt~tt.~ 

WEIBHT ~ PROIXTCT DISTRIBUTION: 

HYDROCARBONS: 1.38 H20: 2.90 
OXYBENAT~S : 0-01 CO" 89-70 
C02 : 0-07 H2 : 5.94 

t t f t t t t  t ~tt~ttt~ttt~t+~tttH~t~t÷ttttttt~tt~tti~t~t~tttttt~÷~tt÷tttttttt~tt~tttt~tttt. 

HYnROCARBON SELECTIVITYs WT~: 

C1 : 11.12 C4tENE : 2.12 
C2÷ANE : 0.(10 C5tCll : 13-94 
C2tENE : 0-86 C12~C18:20.44 
C]tA~E : 0.67 C19tC23: 20.51 
C~÷ENE : 2.1B C24t~ , 24.13 
C4 ISO+A~: 1-47 C35+ : 2.56 

ttttttttt~tt~tttttttttttttttttt~t~tttttttt~tt~tt÷ttttttf~tttt~ttt÷ttttttftt~tttttttttttttt. 

~;EL FRACTIONS~ WTX: 

[~ASOLINE (C5tCII): 13-94 
DI~SB. (C9tC25) : 52-10 

ttt~tt~tttttttttttttttttt~tt~tttttt~tttttttttttttttt÷t~tttttttttt~ttttt~t~ttttttttttttttt÷C 

ELEI~E~frAL RECOVERY: CARBO~ : I00.69 
HYDROGEN~ 98.94 
0 x Y ~  : 102-71 

ttttttttttttttttt÷t*ttttt÷ttttt*ttttttttttttt . . . . .  ÷t÷tttt~tttt÷ttt÷fttttttttttttttttttttttttt- 
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TABLE ii 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862t16,57 

SAYlPLE NO. 12 

CARBON NO. 

1 

2 

5 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES II"ALKENE BRANCHED ISOMERS 
~ MOLE ~ t,'~T ~ MOLE ~ WT ~ MOLE 

11.12 56.30 0.00 0.00 0.00 0.00 

0.00 0.00 0.86 2.49 0.00 O.OU 

0.67 1.24 2.18 4.20 0.00 0.00 

1.47 2.05 2.12 3.07 O.OO 0.00 

1.53 1.72 2.62 3.04 0.00 0.00 

1.55 1.46 0.31 0.30 0.16 0.15 

1.04 0.85 0.84 0.70 0.00 0.00 

0.90 0.64 0.77 0.56 0.08 0.06 

0.98 0.62 0.67 0.43 0.00 0.00 

0.92 0.53 0.73 0.42 0.04 0.02 

0.44 0.22 0.32 0.17 0.05 0.02 

0.82 0.39 0.54 0.26 0.12 0.06 

1.16 0.51 0.69 0.31 0.11 0.05 

1.53 0.62 0.79 0.33 0.14 0.06 

2.21 0.84 0.52 0.20 0.16 0.06 

3.29 1.18 0.00 0.00 0.15 0.05 

3.84 1.30 0.00 0.00 0.13 0.04 

4.19 1.54 0.00 0.00 0.05 0.02 

4.28 1.29 0.00 0.00 0.04 O.UI 

4.23 1.22 0.00 0.00 0.03 0.01 

4.06 1.11 0.00 0.00 0.05 0.01 

4.04 1.06 0.00 0.00 0.02 0.00 
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TABLE 11 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862t16t37 

SAMPLE N0. 12 

CARBO}~ NO. 

23 

24 

25 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

37 

38 

39 

40 

NfALKANES 
WT ~ MOLE 

3.72 0.93 

3.60 0.86 

3.39 0.78 

3.10 O.69 

2.80 0.60 

2.51 0.52 

2.13 0.42 

1.82 0.35 

1.53 0.28 

1.2~ 0.23 

l.Oq 0.18 

0.89 0.15 

0.75 0.12 

0.60 0.10 

0.44 0.07 

O.34 0.05 

0.25 0.04 

0.18 0.03 

ltALKENE BRANCHED ISOMERS 
WT % MOLE ~ WT ~ MOLE 

0.00 0.00 0.0q 0.01 

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.(20 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 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 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 
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MAss BALANCE 
PRocess CONDITIONS AND PR~CT ~LARY 

i,ttttttttttttttttt~tttttttttt~tttttttt~ttt~ttt~Htttttttttttttttttttfttttttttttttttttt~ttt~tttttt 

CATALYST ' RII/ZP,/SILICA 
SAMPLE NO: 8862t16t37t15 

REACTOR LOADING, HLS : 450.0 T, C : 26(]-0 FEED RATIO, 
CATALYST LOADING, WT%; 19-2 P, Ps]G '. 305 Cg/li2" 1-00 
TIME ON STREAM, FIRS : ~5~-5 SV, L/G/HR'. 2.0(J 

t t t t t t t t t t t  t t t t t t t t t t  t t t ÷ t t - t t t t t t t t t t t t t t t t t t t t t t  t ttttt.ttttttttetetttttttttttttttttttt t t t  t t t t e t t t  

USAGE RATIO, C0/H2 : 0.44 BIJLK ACTIVITY, 
~[0VEPJ~I.L CONV-, C0efi2: 9-2~ MOL SYNGAS/KG CAT/HR' 8-294 
%C0 Cowry. : 5-67 SPECIFXC ACTIVITY, 
~IH2 CONY. : ].2-9~ MOL C0/t1OL ME'TAL/MIN: 0-104 

ttttttttttttttttttf~ttttttt~tttttttt~tt~ttttttt~tttttttt~tttttttt~t*ttttt~tt***ttt t t ,  t t t t t ~ t ,  

WEIGHT Z PI~DIII~T DISTRIBUTION: 

HYDROCARBO,S: 1.99 H20. 3- 72 
UXYGENATES ' 0-{)} CO • ~ . ~  
C02 : 0.14 H2 : 5-82 

ttttt.t~÷tt~ttttttt~tttt~tt~tttt~ttttttttt~ttttt~ttt*~tt~÷t~tt~*+t~tt~tt~tt~ttt~tt~tttttt~tt 

HYDROCJkRBON SELECTIVITY, w'?,[: 

CI : 19.43 Cq+ENE : 3-J_5 
C2tANE : 0.00 C5tCll . 19-83 
C2tENE : 1.11 CIPtCIS: 11.22 
C3tANE : 1.06 C19tC23. 14.88 
C)tENE : 3-76 C24t34: 22.3(] 
C4 ~SO+ANE: 1-49 C35+ ' 1-76 

t t t  t t 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 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 t t t t t t t t  

FUEL FI~ACTIONS, wT[ :  

~A.~OLINE (CStC]l~): 19.83 
D1ESEL (C9.C2S) : 37-71 

.~tttttt~t~fttt~f~tt~ttttt~tttt~tttt~tttttttttttttt~tt~tttttttt~t~t~tttttt~ttttt~tt~titt~tttt~ 

% ELEMENTAL RECOVERY: CARBON ' 98-57 
HYOROGBJ' 98-38 
[)XYr~N : 100-72 

• t t  t t t t t t  t t t ~ t  t t t t ÷ t t t  t t t t t t + t t t t t t t t t t t + t t  t t  . . . . .  " t t t t t t t  t t t * t t t t t ~ t t t t  t 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 13 

HYDROCARBPN PRODUCT DISTRIBUTION 

RUN NO. 8862~16t37 

SAMPLE NO. 15 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

I I  

12 

!5 

!4 

15 

i6 

17 

18 

19 

20 

21 

22 

NtALKANES 
WT "7~ I~OLE 

19.43 66.81 

0.00 0.00 

1.06 1.33 

1.49 1.41 

1.51 1.15 

1.77 1.13 

2-92 1.61 

1.57 0.76 

1-77 0.76 

1.50 0.58 

0-21 0.07 

0.40 0.13 

O.58 0.17 

O.79 0.22 

1.19 0.31 

1.78 0.43 

2.38 0.55 

2.47 0-54 

2.53 O.52 

2.96 0.58 

2.99 0.56 

3.08 0.55 

ltALKENE BRANCHE9 ISOMERS 
WT Z MOLE Z WT Z MOLE 

0.00 0.00 0-00 G.O0 

i.ii 2.18 0.00 0-00 

5.76 4.92 0.00 0.00 

3.15 3.09 0.00 0.00 

3.16 2.48 0.00 0.00 

1.21 0.79 0.46 0.30 

0-31 0.18 0.00 0.00 

0.75 0.37 0.64 0.31 

0.81 0.35 0.11 0.05 

0.88 0.35 0.I0 0.04 

0.12 0.04 0-02 0.01 

0.22 0.07 D.05 0.02 

0.30 0.09 0.(]6 0.02 

0.24 0.07 0.08 0.02 

0.22 0.06 0.09 0.02 

0.00 0.00 0.08 0.02 

0-00 0.00 0.04 0-01 

0-00 0.00 0.23 0-05 

0.5'0 0.00 0.03 0-01 

0.00 O.OD 0.06 0.01 

0.00 O.OD 0.06 0-01 

0.00 0.00 0-05 O.DI 
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TABLE 13 (CONTINUED) 

HYDRDCARB0t4 PRODUCT DISTRIBUTIOt] 

RUN NO. 8862t16,37 

S~PLE NO. 15 

CARBON t£. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N tALKANES I~ALKENE BRANCHED ISOMERS 
WT • J~k)l.E % WT % f~OLE % WT % r'~Ol_E % 

3.08 0.52 0.00 0.00 0.05 0.01 

3.10 0.50 0.00 0.00 0.01 0.00 

2.93 0.46 0.00 0.00 0.04 0.01 

2.78 0.42 0.00 0.00 0.03 0.00 

2.67 0.39 0.00 0.00 0.00 0.00 

2-39 0.33 0-00 0.00 0.00 0.00 

2.15 0.29 0.00 0.00 0-01 0-00 

1.85 0-24 0-00 0.00 0-00 e.O0 

1.51 0.19 0.00 0.00 0.00 0.00 

1.21 0.15 0.00 0.00 0.00 0.00 

0.91 0.11 0.00 0.00 0-00 0.00 

0.71 0.08 0.00 0.00 0.00 C.00 

0.56 0.06 0.00 0.DO O.O0 0.00 

0.42 0.05 0.00 0.DO 0.00 0.00 

0.30 0.03 0.00 0.00 0.0U 0-00 

0-22 0-02 0-00 0.00 0.00 0.00 

0.16 0.02 0.00 0.DO 0.00 0.00 

0.11 O.01 0.00 0.DO 0.00 0.00 ..° 
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TABLE 14 

MASS BALANCE 
PROCESS COBDITIONS AND PRODUCT SUMMARY 

t~tttt~t~f~t~tt~ff~f~~tt~tf~tt~ftttf~t~t~ft~ttft~t~+~ttfttt~. 

CATALYST ~ RU/ZR/SILICA 
SAMPLE NO: 8862t16t37t18 

REACTOR LOADINB, MLS : 450-0 T, C = 262.0 FEEn RATIO, 
CATALYST LOAI)ING, WT%: 19-2 P, PsIG : 300 C0/H2: 1-00 
Tx~ ON STREAM, HRS : 497-0 SV, L/G/HR: 1-00 

~tt~tt~tt~t~t~tt~tttt~t~tt~t~tt~ttt~t~t~tt~t~tt~t~tt~tftft~t~t~ttt 

USAGE RATIO, CO/H2 : 0.21 BULK ACTTVITY, 
%0VERALL COI'W., C0"I'H2: 6 - ~  MOL SYNGAS/K8 CAT/HR: 3-0~4 
%C0 CONy. : 2.32 SPECIFIC ACTIVITY, 
%H2Co~v. : If.51 MOL CU/tIOL METAL/HIN:' 0-021 

~t~tttt~tttt~t~tt~t~~tt~tt~t~ttHt~t~ttttte~t~tt~t~t~tt~tt~t~tt~ttt~.~ 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 2.34 H20= 6.14 
OXYGENATES : 0-10 C0 : 85-71 
C02 : 0.14 H2 = 5~56 

••t•t••••t••1•••t•t•tt•tttt•tt•tt•t••••tttff•••+tttt•ttt••tt•ttt•ttttttt•ttt•ttttttttttttttt•. 

HYDROCARBON SELECTIVITY, WT~: 

CI : 25.36 C4tENE : 3.66 
C2tANE : 2.03 C5tCli : 19.04 
C2fENE : 1-37 Cl?~Cl8= 7-69 
C3tANE • 1-64 C19*C23= 11-25 
C3tENE : 4-92 C24~q = 18-96 
C4 ISO+A~E= 1-99 C35+ : 2-10 

•ttttt•t••t•t•t•t÷÷•••••ttt•÷tt•••÷t•••t•ttt•••tt•ttt•ttt•ttt••••••tttt•t••t•••••t•••tt••ttttt 

~TEL FRACTIONS, vrr%: 

GASOLIRE (C5tCll): 19-04 
DIESEL (C9+C2.5) : 29-16 

*~t*~tt~ttt+tt~t~tttttt~t~tt~ttttttttttttHtt~t~+t~tt~ttt~+ttttt~tttt÷t~et~*tttttHtt< 

ELEMENTAL RECOVERY: CARBOI'J ; 10~-04 
HYDROGEN: 106.39 
OXYGEN : 108.86 

t t  f t t t t t t t  ~tt~t~t~t~t~t~H~tt~tt~÷~tt~t~t~t~t~t~tt~t~tt~t~tt~tt t' 
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TABLE 15 

HYpROCARBON PRODUCT DISTRIBUTIO~J 

RUN NO. 8862t16t37 

SAMPLE NO. 18 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NO. 
Ni'N.KANE$ 

WT% l%te% 

25.36 69.~ 

2.03 2.96 

1.64 1.65 

1.99 1.50 

1-92 1.17 

1-11 O.57 

1.79 0.78 

1-54 0.59 

1.39 0.48 

1-32 0.41 

0.35 0.1D 

0.42 0.11 

0.51 0.12 

0.64 0.!4 

0.82 0.17 

1.14 0.22 

1.38 O.25 

1.68 0.29 

1.90 0.31 

2.12 0.35 

2.28 0.34 

2.37 0.34 

ItALKENE BRAfJCHI=n ISOMERS 

0.00 0.00 0.00 0.00 

1.37 2.15 0.00 0.00 

4.92 5.].3 0.00 0.00 

3.66 2.86 0.00 0-00 

3.72 2.32 0.00 0.00 

1.76 0.92 0.00 0.00 

0.71 0.32 0.19 0.08 

0.86 0.33 0.11 0.04 

0.84 fl.29 0.12 0.04 

O.P,O 0.25 0.23 O.U7 

0.23 0.06 0.07 0.02 

0.25 0.07 0.i0 0.03 

0.25 0.06 0.09 0.02 

0.16 0-04 0.04 0.01 

0.15 0.03 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 0.03 0.00 

" 0.00 0.00 0.03 O.UI 

0.03 0.00 0.03 0.00 

0.00 0.00 0-03 0.00 
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TABLE 15 (CONTINUED) 

HYDRDCARBON PROD.UCT..DISTR IBUT ION 

RUN NO. 8862t16t37 

SAIIPLE NO. 18 

CARBON NO. 

23 

2q 

25 

26 

27 

28 

29 

31 

52 
33 

34 

35 

36 

37 

38 

39 

N'I'ALKANES lfALKENE BRANCHED ISOHERS 
WT ~ MOLE ~ WT ~ MOLE ~ WT Z ROLE Z 

2.41 0.53 0.00 0.00 0.03 0.00 

2.42 0.31 0.00 0.00 0.03 0.00 

2.38 0.~ O.DO 0.00 0.03 0.00 

2.2.5 0.27 0.00 0.00 0.03 O.O0 

2.10 0.24 O.OD 0.00 0.02 0-00 

1-93 0-21 0-00 0.00 0-02 0-00 

1.74 0-19 0-00 0.00 0.02 0-00 

1.57 0-16 0-00 0.00 0-01 0-00 

1.40 0.114 0.00 0.00 0.01 0.00 

1-21 0-12 0-00 0.00 O.DO 0.00 

0.99 0.09 0.00 0.00 0.00 0.00 

0.81 0-07 O.(X) 0.00 0.~ 0.~ 

0.66 0.06 0.00 0.00 0.00 0.00 

0.50 0.04 0.00 0.00 0.~ 0.00 

0.36 0.03 0.00 0.00 0.00 0.00 

0.26 0-02 0.00 0.00 0.00 0.00 

0.19 0.01 O.{,N] 0.~ 0.00 0.00 

0.13 0.01 0.00 0.00 0.00 0.00 

44 



TABLE 16 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT ~Ii~tARY 

tttttftttttt~tt~ttt~tt~+~tt~tt~tftt~tttttf~ttt~tttt~ftttt~tttfttttt~ttttttttttttttttttt~tttttt 

C'J~TALYST : R U / Z R ~ I L I C A  
SAMPLE NO: R862t16t37~21 

REACTOR LOAI~ING, I~LS ' 450-0 T, C • 260.0 F~D PATIO, 
CATALYST LOADING, W'l'~[: 19-2 P, PSIG : 300 COA12: 0-52 
TZ.E ON STREAM, HRS : 545-0 SV, L/G/HR: 1-00 

t•••ttttttttttttt•t•tttt•ttt••tt÷tttttttttttttttttttttttttttt•ttttttttttt•tttttttttttt•tttttttttt 

LISA(~ RATIO, C0/~12 . 0.38 BULK ACTZV~TY, 
~0VERALL CoNv., C0+H2: 19.53 ~OL $Y/WIC~S/KG CJ~T/HR: ~-7~) 
~[C0 CONy. : ~L5.85 SF~ECIFIC ACTIVITY, 

CONV. ' 21.44 MOL Cl]/tiOL METAL/MIN: 0-099 
tt~tttt~1t~ttttttttttt~tt~ttttt~tttttttttttt~ttttttttt~ttttt~ttt~ttttttt~tt~ttttttttttttttttt 

WEIGHT ~[ PROIXJCT DISTRIBUTION: 

HYDROCARBONS" 7-26 1120: 11-58 
0XYC~NATES : 0.24 CO. 71.59 
C02 : 0.15 112 : 9-19 

tttttttttttttttttttttftttttttttttttttttttttttttttttttttttttttttttttttt t t t t t t t t t t t t t t f 1 - t t t t t t t t t t t  

HYDROCARBON SELECTIVITY, ~rl'Z: 

CI : ~5.59 C4t~-t~ . 1.59 
C2+ANE : 4-02 CStCll : 14-41 
CZ2fENE • 0.51 CI)tC18. 8-1.1. 
C3tANE : 2-T~ C19tC23.' 6-84 
C3t~E : 2.36 C24t34 : 9.83 
C/4 ISO÷ANE: ~-]]  C~'5 + : 0-92 

tttt•ttttttt+tt÷t•t••tt•tt•t•tttttttttttt•t••tt•t•t••tt•ttttttt•t•ttttttt••t•t•tttttttttttttttttt 

FIE FRACTIONS, ~rr%: 

GASOLIr~ (C5tCl l ) :  14.41 
IJlE.~EL (CcJtC2~) : 21 .67  

• t t t t t t t t t t t t t t t t t t t t t t  t t t t t t t t t t t t t t t t t t t t t t t t  tttttttttttttttttttttttttttttttttttttttttttttttttt 

ELEMENT& RECOVERY • CJ~RBON : 100- 50 
HYOROGEN; 102-18 
OXYGEN : 105-75 

t t t 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  ttt,tt~t~tt++ttt+t++++t;+tttttttttt~tttttHttttt÷t, 
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TABLE 17 

HYDROCARBOtJ PRODUCT DISTRIBUT.ION 

RUN ND. 8862t16t37 

SAMPLE NO. 21 

N'tALKANES ltALKENE BRANCHED ISOMERS 
F..ARBO~ t~]- WT % MOLE • Wl" • MOLE • WT • MOLE 

1 45.59 82.78 0.00 0.00 0.00 O.DO 

2 4.02 3.89 0.51 0.53 0.00 0.00 

3 2.72 1.79 2.56 1.63 0.00 0.00 

4 3.00 1.50 1.59 0.82 0.11 0.05 

5 2.68 1.08 1.31 0.54 0.21 0.09 

6 0.00 0.00 2.37 0.82 0.00 0.00 

7 1.77 0.51 0.17 0.05 0.05 0.02 

8 1.47 0.37 0.17 0.04 0-07 0.02 

9 1.38 0.31 0.14 0.03 0.08 0.02 

i0 1.37 0.28 0.14 0.03 0.10 0.02 

i i  0.76 0.14 0.09 0.02 0.08 0-01 

12 0.87 0.15 0.08 0.01 0.i0 0-02 

13 0.92 0.15 0.06 0.01 0.10 0.02 

14 1.00 0.15 0.00 0.00 0.11 0.02 

15 1.05 0.14 0.00 0.00 0.12 0.02 

16 1.06 0.14 0.00 0.00 0-12 0.02 

17 1.13 0.14 O.DO 0.00 0.14 0.02 

18 1.18 0.13 0.00 0.00 0.08 0.01 

19 1.28 0.14 0.00 D.O0 0.11 0.01 

20 1-32 0.14 0.0{} 0.00 0.07 0.01 

21 1.30 0-13 0.00 0.00 0.09 0.01 

22 1.2~ 0-12 0.00 0.00 0.08 0.01 
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TABLE 17 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862t16.t37 

,SAMPLE NO. 21 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES lfALKENE BRANCHED ISOMERS 
WT Z MOLE ~ WT ~, F~OLE Z WT 7. MOLE 

1.26 0.11 0.00 0.00 0.08 0.01 

1.24 0.11 0.00 0.00 0.07 0.01 

1.20 0.i0 0.00 0.00 0.07 0.01 

1.13 0.09 0.00 0.00 0.06 0.00 

1.05 0.08 0.00 0.00 0.05 0.00 

0.97 0.07 0.00 0.00 0.05 0.00 

0.88 0.06 0.00 0.00 0.0~ 0.00 

0.79 0.05 0-00 0.00 0-03 0.00 

0.70 0.05 0.00 0.00 0.02 O.DO 

0.58 0.04 0.00 0.00 0.01 0.00 

0.49 0.03 0.00 0.00 0.01 0.00 

0.39 0.02 0.00 0.00 0.00 0.00 

0.30 0.02 0.00 0.00 0.00 0.00 

0.22 0-01 0-00 0.00 0.00 0.00 

0.16 0.01 0.00 0.00 O.DO 0-00 

0-11 0-01 0.00 0.00 0.00 0.00 

0.08 O.O0 0.08 0.00 0.00 0.00 

0.06 0.00 0.00 0.00 0.00 0.00 
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TABLE 18 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUreIARY 

ttttt~Ht~t~tttt~t~t~ttttttttttt~tttttttt~t~tfttttttti~tttt~t~t~tt~t~t~tttttttttftttttt 

CATALYST • RU/ZR/SILICA 
SAMPLE NO' 8862t16*37e24 

REACTOR LOADING, MI..S = 450-0 T, C : 260.0 FEED RATIO, 
CATALYST LOADING, WT%e 19.2 P, PSIG : 305 C0/H2= 0.55 
TIME oN STREAM,'HRS ~ 617-0 SV, L/G/HR: 2-00 

•tt•t•tttt•t••t•ttt•ttt•t÷tttttt•t•ttt•t•t•tt••fttttttttttttttttt•tt•tttttttttt•t÷tttt••tttttt( 

USAge RATIO, C0/H2 , 0.6q BULK ACTIVITY, 
%0VEP.ALL CONV-, C0+H2, 10-37 l'iOL SYNGAS/KG CAT/HR: 9.256 
%C0 CONY- : 11.41 SPECIFIC ACTIVITY, 
%H2 CoNy. = 9.80 MOL C0/t~L METAL/MIN= 0.148 

tt•tttttttttttt••ttt•t*÷•tttttttt•tett•ttt•••ttt••tt•tttt•tt•••tttttttttttttttttt••tt•ttttt•tt• 

WEIGHT I PRODUCT DISTRIBUTION: 

HYDROCARBONS: 2-96 H20: 5-00 
OXYGENATES : 0-04 C0 : 81-14 
C02 = 0-09 H2 ~ 10.76 

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

HYDROCARBON SELECTIVlTYs wl'~: 

C1 . 51.28 C4tENE : 0.91 
C2tANE = 2-63 C5~ll  = 14-98 
C21"ENE ' 1-23 C12tC18: 8.09 
C3tANE ' 3-14 C19~C2). 6-37 
C3tENE ' 1-38 C24~ • 6.16 
ELI ISO+ANE: 3-36 C35 + : 0.47 

tttf÷tttfffifftffftttftef÷fftt÷ttfHfffttft÷fttfttttttftttffttttffttttt t t f t f f e t f t e t f f f f t f t f f t '  

FUEL FRACTIONS, w'r%: 

GASOLINE (C5tCll)= 14.98 
DIESEL (C9÷C25) = 20-12 

ttt••ttttt•ttttt•ttttttttt•ttttt•tt•tt•••••ttttttttttttttt••ttt•ttttttttt•tttt••tttt••t•t•tt••t 

~ELEMENTAL RECOVERY: CARBON : 94.70 
HYDROGEN: 100-01 
OXYGEN ' 97-26 

f ÷ t t  t tttt•••tt•÷•ttttt••ttt÷tttt÷tt••t••tttt•ttttt•tttttt•t•t•tt••t•tttt••t•tttttt•ttttttt•tt 
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TABLE 19 

HYDROCARBO~J PRODUCT DISTRIBUTIOI, I 

RUN NO. 8,%2~16e37 

SAMPLE NO. 24 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANE$ ltALKENE BRANCHED ISO~RS 
~T ~ ~t~OLE ~ WT ~ MOLE ~ WT ~ ~l.S 

51.28 85.43 0.00 0.00 0.00 6.00 

2.63 2.34 1.23 1.17 0.00 0.00 

3.1q 1.91 1.38 0.87 0.00 0.00 

3.36 1.54 0.91 0.43 0.00 0.00 

3.34 1.24 0.83 0.31 0.23 0.09 

2.4a 0.76 0.30 0.10 0-00 0.00 

2.12 0.57 0.10 0.03 0.04 0.01 

1.6,8 0.39 0 . i i  0.03 0.07 0.02 

1.45 0.30 0.09 0.02 0.04 0.01 

1.34 0.25 0.89 0.02 0.04 0.01 

0.57 O.IU 0.04 0.01 0.04 0.01 

0.75 0.12 0.04 0.01 0.07 0.01 

0.89 0.13 0.04 0.01 0.08 0.01 

1.02 0.14 0.00 0.00 0.i0 0.01 

1.09 0.14 0.00 0.00 0 . i i  0.01 

1.13 0-13 0.00 0.00 0.12 0.01 

1.20 0.3.3 0.00 0.00 0.13 0.01 

1.21 0.13 0.00 0.00 0.Ii 0.01 

1.28 0.13 0.00 0.00 0.16 0.02 

1.25 0-12 0.00 0.00 0.i0 0.01 

1.17 0.ii 0.00 0.00 0.i0 0.01 

I - i i  O-IO 0-00 0.00 0.10 0.0! 
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TABLE 19 (CONTINUED} 

HYDROCARBON PROUUCT DISTRIBUTION 

RON NO. 8862+16t37 

SAMPLE ND. 24 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

3i 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NfALKANES II'ALKENE BRANCHED ISOMERS 
WT • MOLE % WT ~ MOLE % WT • Iv~OLE 

1.04 0.09 0.00 0.00 0.09 0.01 

0.95 0.07 0.00 0.00 0.07 0.01 

0.86 0.07 0.00 0.00 0.07 0.01 

0.76 0.06 0.0O 0.00 0.06 0.00 

0.66 0.05 0.00 0.00 0.05 0.00 

0.5B 0.0q 0.00 0.00 0.04 0.00 

0.50 0.03 0.00 0.00 0.03 0.00 

0.42 0.03 0.00 0.00 0.03 0.00 

0.35 0.02 0.~ 0'00 0.02 0.00 

0.28 0.02 0.00 0.00 0.02 0.00 

0.23 0.01 0.00 0.00 0.01 0.00 

0.18 0.01 0.00 0.00 0.00 0.00 

0.15 0.01 0.00 0.00 0.00 0.00 

0.Ii 0.01 0.00 0.00 O.OD 0.00 

0.08 0.00 0.00 0.00 0.00 0.00 

0.06 0.00 0.00 0.00 0.00 0.00 

0.04 0.DO 0.00 0.00 0.00 0.00 . .  

0.03 0.00 0.00 0.00 0.00 0.00 



TABLE 20 

MASS BALANCE 
PROCESS CONDITIONS AND PROI)JCT SUIIMARY 

tttttt~t~ftt~t~tttttttttfttttttttttttttttttttttttttttttttttttttfttttfttttttttttttttttttttt~tttttt 

CATALYST : Ru/ZPJSILICA 
SAMPLE NO~ 8862~16t~7~27 

REACTOR LOADING, ML~ : 4~)-~ T, C : 240.0 FEED RATIO, 
CATALYST LOADING, WT%: 19-2 P, PSIG : 300 C0/H2: 0.50 
TI~'E ON STRF.Atl, HRS I 689-0 SV, L/G/HRI 1-00 

ttitt•ttt÷tt•tt•tttttt•••tt•ttttttt•tt•t••tttttt••tttttttttttt•tttttttttttttttttttttt•tt•tttttttt 

USAGE RATIO, C0/H2 : 0.q0 BULK ACTiViTY, 
~0VI~RJ~.L CONY., C0+li2: I i - i ~  ~OL SYNC~S/KG C.AT/HR: 4.964 
~J~0 CONV. : 9-q~ SPECIFIC ACTIVITY, 
~'~2 CONV- : ].I-95 . I'lL C0/MOL METAL/MIN: 0-0~8 

ttttttt•t•tttt•tttttttttttt••••tt••tttttt•tt•tttttttttt••ttttttttt•ttttttttttttt•fttt•ttt•-ttttt•• 

WEIGHT % PRODUCT DISTRII~JTION' 

HYDROCARBONS: 3.45 H20: 7-41 
OXYGENATES : 0-05 CO : 78.06 
C02 : 0-18 H2 : ID-84 

~ttt~tttttttt~tttt~ttttt~tt~tt~t~ttt~ttt~tt~ttt~t~t~t~t~tttttttttttttttttttfttttttttfttttttt 

HYI)R(~.ARBON SELECTIVITY. WTI: 

El : ~3-P,0 CqtENE : 1-01 
C2+ANE : 3-40 C5tC1.1 • 15-51 
C2fENE : 0-[10 C12~18: 16.~ 
C3tA~E : 2-99 C19tC2.3. 10.16 
C3tENE : 1.07 C2~t~ : 10.40 
CL~ ISO+&NE: 4-34 C35 + : 8 -87  

tttttt÷÷tftttttttttt+ttttftt~ttttttftttttttttfttttttttt~ttttttt~tt~ttttttttttttttt~tt÷~t~ttttttt 

FUEL FRACTIONS, WTX' 

GASOLINE (C5tCII)" 15-51 
I]TESEL (C9~C25) : 36-2h 

~t*tt*t*t~tttt÷tt~tt*tt~*t~*t÷~ttt**tttttttttt~t~t~tttttHtttttttttttttttttttttt~t~tt~tt~tt*tt~ 

% EL~ENTAL RECOVERY: C.AI~BW)N : 98-28 
FhfDROGEN : I00.06 
OXYGEN : 104-19 

t~t~t*ttttt~ttt~t~t~tt*t~ttttttttttt~t******~tt~t~tttttttt~ttttttttt~ttttttttttttt t t t t t t~ t  
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TABLE 21 

HYDROCARBON PRODUCT DISTRIBUTION 

RU~J r~. 8,%2f16e37 

SAMPLE NO. 27 

CARBDN NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES I'I'ALKENE BRAI,~CHED ISOMERS 
WT ~ MOLE Z WT ~ r'IOLE Z WT Z MOLE 

33.80 77.90 0.00 0.00 0.00 0.00 

3.40 4.18 0.00 0.00 0.00 0.00 

2.99 2.50 1.07 0.94 0.00 0.00 

4.16 2.65 1.01 0-66 0.17 0.11 

3.79 1.94 1.10 0.58 0.00 0.00 

1.52 0.65 0.00 0.00 0.00 0.00 

1.38 0.51 0.02 0.01 0.08 0.03 

1.42 0.46 0.08 0.03 0.03 0.01 

1.70 0.49 0.09 0.03 0.04 0.01 

2.17 0.56 0.12 0.03 0.08 0.02 

1.69 0.40 0.08 0.02 0.13 0.03 

1.9q 0.42 0.07 0.02 0.15 0.03 

2.11 0.42 0.06 0.01 0.18 0.04 

2.23 0.42 0.00 0.00 0.20 0.04 

2.22 0.39 0.00 0.00 0.20 0.03 

2.20 0.36 0.00 0.00 0.23 0.04 

2.17 0.33 0.00 0.00 0.23 0.04 

2.12 0.31 0.00 0.00 0.16 0.02 

2.08 0.29 O.[JO 0.00 0.15 0.02 

2.01 0.26 0.00 D.O0 0.15 0-02 

1.91 0.24 0.00 D.O0 0.14 0.02 

1.79 0.21 0-00 0.00 0.13 0.02 
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TABLE 21 (CONTINUED) 

HYI)ROCARI)ON PRODUCT DISTRIBUTION 

RUN NO. B862t16t37 

SAMPLE NO. 27 

CARBON r~O. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

t~tALKANES lt~J_KENE BRANCHED [SOHERS 
WT Z MOLE ~; WT ~ MOLE 7, WT ~ MOLE Z 

1.66 0.19 0.00 0.00 0.12 0.01 

1.52 0.17 0.00 0.00 0.ii 0.01 

1.83 0.19 0.00 0.00 0.07 0.01 

1.21 0.12 0.00 0.00 0.08 5.UI 

1.06 0.10 0.00 0.00 0.07 O.DI 

0.95 0.09 0.00 0.00 0.05 0.00 

0.81 0.07 0.00 0.00 0.04 O.OU 

0.69 0.06 0.00 0.00 0.03 0.00 

0.59 0.05 0.00 0.00 0.02 0.00 

0.50 0.04 0.00 0.00 0.02 0.00 

O.al 0.03 0.00 0.00 0.01 0.00 

0.34 0.03 0.130 0.00 0.01 0.(30 

0.28 0.02 O.DO 0.00 0.00 0.00 

0.21 0.02 0.00 0.00 0.00 0.00 

0.15 0.01 0.0~ 0.00 0.00 0.00 

0.10 0.01 0.00 0.!00 0.00 0.00 

0.07 0.00 0.00 0.00 0.00 0.00 

0.05 0.00 0.00 0.0(3 0.00 0.00 
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TABLE 22 

MASS BALANCE 
PRnrESS CONDITIONS AND PROBICT SUI~BRY 

~t~tti~ft~ttt~ttt~f~f~ftt~ff~t~Htt~ttt~tt~ffttttttt~ttttft~f~tt~tt~ttt~tf~ttf~ftt~ 

CATALYST : Ru/ZR/SILICA 
SAMPLE NO: E%2t16t37t30 

REACTOR LOADING, MLS ~ 450-0 T, C : 281-0 FEED RATIO, 
[ATALYST LOADING, WI"%B 19-2 P, PSIG : 300 CD/H2= D.~9 
TIME nN STREAM, HRS- ~ 785-0 SV, L/G/HRI 1-00 

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

USAGE RATIO, C0/H2 = 0-35 BULK ACTIVITY, 
%0VERALL CONY., C0+H2~ 21.48 flOL SYNGAS/KGCAT/HR: 9-5B8 
XC0 CONv- ~ 17-04 SPECIFIC ACTIVITY, 
%H2 CONY- = 23.66 NOL C0/MOL HETAL/HIN: D.103 

••t•t•tt•tt••ftttttt••tt••t•ttt••ttttt•••tt•ttt••tt•tttttttttttt••••t•tttt••t•••t••t•ttt•t••t•C 

WEIGHT ~ PRO~Jc'r DISTRIBUTION: 

HYDROCARBONS: 7-20 H20s 15-17 
OXYGENATES : 0.15 C0 I 68.01 
C02 : 0.39 H2 ~ 9.07 

+tt~tttt~tt~ttttttttttttHtttttt~tt~tttt~tttttttttttttt~tttttttttttttttt~tttt~tttttt~tttt~ 

HYDROCARBON SELECTIVITY, WT%: 

C1 = 52.87 C4÷ENE : 1.23 
C2÷ANE : 4.83 C5+Cll : 13-72 
C2tENE : 0-00 C12tC181 10-83 
C3tANE ~ 3-67 C19tC23~ 4-17 
C3fENE : 1.71 C24t34 : 2.77 
C4 ISO+ANE: 3-93 C35÷ : 0-28 

~tttt~t~tt~t~t~t~fft~t~tHtt~t~ttt~tt~t~ttttttttHtttHttttt~tttttttttttttt÷tt~tt~tt~t~.; 

FUEL FRACTIONS, WT%= 

GASOLINE (C5tC113:13-72 
DIESEL (C9HC25) : 20.64 

•t•t•ffHtttttt÷•••tt•ttttttt••ttttttt•t••t•ttttttttttttfttttttHtttttttttttttttt•tttt•tttttttt. 

ELEMENTAL RECOVERY= CARBON = 99-68 
HYDROGEN: 103-31 
OXYGEN : 112.49 

tttttttttttttttttt•••tttttt•tttttttttt•tt•ttttttt÷ttttttt•tt•tt•ttt•titttt÷ttt•ttttttttttttt• 
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TABLE 23 

HYDROCARBON PRODtlCT DISTRIBIJTION 

RUN NO. 8862t16.37 

SAMPLE NO. 30 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N tALK/ViES 
WT% 

52-87 

4-83 

3-62 

3-79 

3-50 

1-54 

1-21 

1-12 

1-29 

1.55 

1-24 

1.32 

1-38 

1-40 

1-42 

1.39 

1-29 

1-15 

1-02 

0.86 

0.72 

0.62 

lfALKENE BRANCHED ISOMERS 
MOLE X WT Z MOLE Z WT • MOLE Z 

84.78 0.00 0-00 0-00 0-00 

4.13 0.00 0.00 0.00 0.00 

2.14 1.71 1.04 0.00 0.00 

1.67 1.23 0.55 0.15 0.07 

1.25 1.06 0.39 0.32 0.12 

0.46 0.02 0.01 0.00 0.00 

0.31 0.06 0.02 0.05 0.01 

0.25 0.07 0.02 0.07 0.01 

0.26 0.06 0.01 0.09 0.02 

0.28 0.08 0.01 0.15 0.05 

0.20 0.05 0.01 0.18 0.03 

0.2U 0.04 0.01 0.21 0.03 

f).19 0.00 0.00 0.21 0.03 

(1.18 0.00 0.00 0.22 0.03 

0.17 0.00 0.00 0.23 0.03 

0.16 0.00 0.00 0.23 0.03 

0.14 0.00 0.00 0.21 0.02 

0.12 0.00 0-00 0.14 0.01 

O.iU 0.00 0.00 0.13 0.U1 

0.08 0.00 0.00 0.09 0.01 

0.06 0.00 0.00 0.07 0.01 

0.05 0.00 0.00 0.06 0.01 
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TABLE 23 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862t16t37 

SAMPLE ~0. 30 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34. 

55 

36 

37 

38 

39 

40 

NO. 
N+ALKANE$ ltALKENE BRANCHED ISOMERS 

WT Z MOLE 7= WT • MOLE ~ WT • MOLE % 

0.5q 0-04 0.00 0.D0 0.05 0.00 

0.47 0.04 0.00 0.00 0.04 0.00 

0.40 0.03 0.00 0.00 0.04 O.DO 

0.33 0.02 0.00 0.00 0.03 0.00 

0.28 0.02 0.00 0.00 0.0'2 0.00 

0.24 0.02 0.00 0.00 0.02 0.00 

0.20 0.01 0.00 0.00 0.01 0.00 

0.17 0.01 0.00 0.00 0.01 0.00 

0.1.5 0.01 0.~ 0.00 0.01 0.~ 

0.13 0.01 0.00 0.00 0.01 0.00 

0.11 0.01 0.00 0.00 0.00 0.00 

0.09 0.00 0.00 0.00 0.00 O.DO 

0.07 0.00 0.00 0-00 0.00 0.00 

0.07 0.00 0.00 O.DO 0-00 O.C~_ 

0.05 0.00 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0-00 O.OO 

0.03 0.00 0.00 O.DO 0.00 0.00 

0.02 0.00 O.OD 0.00 0.00 0.00 
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TABLE 25 

MASS BALANCE 
PROC.ESS CONDITIONS AND PRODUCT SUttHARY 

~fft~f~ft~f~f~f~f~t~ft~f~f~~f~ff~ff~ft~f~t~t~f~t~i~t~ 

CATALYST : Co/ZR/SILICA 
SAMPLE NO: 8862tqlt46t3 

REACTOR LOADING, MLS : 450-0 T, C = 241-0 FEED RATIO, 
CATALYST LOADING, WT%= 20-0 P, PSIG = 300 C0/H2:0-50 
TIME ON STREAM, HRS : 72-5 SV, L/G/HR= 2-00 

t~t~t~~tt~t~tt~t~+tttHt~t~t~+t~ttt~ttttt~tttttt~+~ttttttttt~H~t~ttt~t 

USAGE RATIO, C0/H2 : 0.46 BULK ACTIVITY, 
%OVERALL CONV-, C0*fl2:45-66 MOL SYNGAS/KG CAT/HR: 40-757 
%C0 CONy- = 43-30 SPECIFIC ACTIVITY, 
~2 CONy. = ~6-84 ~OL CO/PtOL MET/dJMIN: 0-260 

ttt~tt~tt~tt~t~t~tt~ttt~tttt~÷t~t~ttt~tt~tttt~t~÷tt~Htttt~tt÷~t~t~ttt~t~ 

WEIGHT I PRODUCT DISTRIBtlTION" 

HYDROCARBONS¢ 18.84 H20= 22-24 
OXYGENATES : 0.98 CO : 49-75 
CO2 : I.q9 H2 : 6.70 

~tt~tt~tt~tt~t~t~tt~t~Httt~t~ttt~t~t~*tt~t~~t~t~t+t~tttt~tt~tt~tHttt~ 

HYDRGCARBOt~ SELECTIVITY. WTX.- 

Cl : 16.20 C4tENE : 1-97 
C2t~E : 2.47 C5tCll : 33.74 
C2tEt~E = 0.00 C~E18: 20. 32 
C3tANE : 3-61 C19tC~: 7-70 
C3tENE : 2.36 C24t3~ : 6.30 
C4 ISO+Ar~= 4-64 C35+ : 0.71 

t t t t t t t * t t t f f t t f f t t f f t t t t t t  tt~ttttttttfttfftfftfftfftfftff÷ttttffttttttttttttttttt+tttttttttff' 

FUEL FRACTIONS, WT~;: 

~OLINE (C5tC11): 33.74 
~IESEL (C9t~25) ! 43-27 

tttttttttt~tttttttttttt~tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

~:ELEMENTAL RECOVERY; CAI~BON • 100-49 
EIYDROGErZ" ~ - 4 6  
0XY~EN : 99-0P~ 

~tt~t~ttt~t~t~t~tt~t~ttt~ttt~t~t~t~tt~ttt~t÷ttt~ttt~~tttt~t~ 
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TABLE 26 

HYDROCARBQN PRODUCT DISTR I BUT 1 ON 

kUN NO. 8~62e41e46 

,%~PLE NO. 3 

CARBON 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NO. 
H'I'ALKANES 

WT ~ MOLE 

16.20 55.61 

2.47 4.51 

3.61 4.51 

4.57 4.33 

4.59 3.50 

5.75 3.67 

3.50 1.92 

3.16 1.52 

4.22 1.81 

3.~8 1.50 

2.97 1.05 

2.87 0.93 

2.73 O.82 

2.62 0.73 

2.54 0.66 

2.51 0.61 

2.45 0.56 

2.28 0.49 

1.97 O.4O 

1.67 0.32 

1.4/4 0.2_7 

1.26 0-22 

ItALKENE BRANCHED I SOrtERS 
Wh'. • ~']OLE % WT % MOLE % 

0.00 0-00 0.00 O.(}O 

0.00 0.00 0-00 O-B0 

2.36 3.08 O.DO 0.00 

1-97 1-93 0-07 0.06 

1.63 1.28 0.20 U.15 

0.00 0-00 0.00 0-~ 

0.32 0.18 0.34 0.19 

0.28 O.lq 0.5,8 0.28 

0.2_3 U.1D 0.61 0.26 

0.20 0.08 0.64 0.25 

0.i0 0.04 0.52 0.18 

0.00 0-00 0.48 0-15 

0.~ 0.00 0.44 0.13 

0.00 0.00 0.40 0. i i  

0.00 0.00 0.35 0.09 

0.00 0.00 0.29 0.07 

0.0U 0.00 0.22 [}.05 

0.00 0.00 0.14 0.03 

0.00 0.00 0.09 0.02 

0.00 0.00 0.05 O.OI 

O.(WJ 0.00 0.04 0.01 

0-00 0.00 0.04 0.01 
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TABLE 26 (CONTINUED) 

HYDROCARBOrJ PRODUCT D ISTRIBUTI@'J 

RUN ~. 8862t41+46 

SAI4PLE ~0. 3 

CARB~ 

23 

2q 

25 

26 

27 

28 

29 

;U 

31 

32 

33 

34 

35 

36 

37 

38 

39 

am 

NO. 
NtALKANES I~ALKENE 

Wl" ~ I'~OLE ~ WT ~ NOLE 

1.10 0.19 0.00 0.00 

0.95 0.16 0.00 0.00 

0.85 0.13 0.00 0.00 

0.7q 0.11 0.00 0.00 

0.61 0.09 0-00 0.00 

0.51 0.07 0.00 0.00 

0.41 0.05 0.00 0.00 

0.37 0.05 0.00 O.O0 

0.35 0.04 0.00 0.00 

0.33 0.04 0-00 0.00 

0.31 0.04 0.00 0.00 

0.29 0.03 0.00 0.00 

0.27 0.03 0.[}0 0-00 

0.19 0.02 0.00 0.00 

0.14 0.01 0.~ 0.00 

0.04 0.00 0.00 0.00 

0.03 O.CE} 0.00 O.UO 

0.02 0.00 0.00 0.00 

BRANCHED ISOMERS 
WT • MOLE 

0.04 0.01 

0.03 0.01 

0.03 0.00 

0.05 0.01 

0.05 0.01 

0.00 0.00 

0.04 0.00 

0.05 0.01 

0.09 0.01 

O.O8 0.01 

0.07 0.01 

0.09 0.01 

0.02 O.OD 

0.00 0.00 

0.00 0.00 

0.00 0.0o 

0.00 0.00 
o.O 

O.DO 0.00 
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I~ASS BALANCE 
PROCESS CONDITIONS AND PRont~cT SLItltIARY 

ttttttttt~t~ttttttt÷tttttttt~tt~ttt~tttt~ttt~tttttttttt~ttttttttt~ttttttttttttttttttttttttttttt 

CATALYST : Co/ZR/SILICA 
SAMPLE NO: 8862t41t~t~ 

REACTOR LOA~)INfi, HI.S : ~0-0 T, C : 240.0 FEED P~TXO, 
CATALYST LOADING, W'I'%~ 20-0 P, PS|G : 300 C0/H2: 0-50 
TIME O1~ STREA~, HRS : I/-14,5 SV, L/G/MR: 1-00 

+tt+tttttttttttt~tttttttttt~++t+~t+*tttttt~ttttt~ttttt+tt+tttt~ttttttt+~tt~tttt~tt~tt~tt+tttttt*+ 

USAGE RATIO, C0/H2 : 0.51 BULK ACTIVITY, 
%0vERAU. CONy-, CO+H2: q6-19 MOL SYN~S/KG CAT/MR= 20-601 
%C0 CONv. : 47.10 SPECIFIC ACTIVITY, 
%H2 CoNy. ~ 45.74 MOL C0/MOL NE'rAL/MIN= 0-142 

~ttttttt~ttt~tttttttttt~ttH~t++t+tt+~t~+tttt+tttttt~ttttttttt*ttt~ttt+tt~tt~ttt~+t~t~ttttttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYOm~Z~RBONS= 20-17 H2U: 20-52 
OXYGENATES : 0-B5 CO = 47-93 
C02 = 3-70 H2 : 7-02 

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

HYDROCARBON SELECTIVITY, WT~: 

CI : 13.88 C4tENE : 1.87 
C2tANE : 2-20 C5tCll : 37.2B 
C.2+ENE : 0-00 C12tCIR" 18-15 
C3tANE : 2-68 C19tC23.' 8.17 
C3tENE : 2-28 C24÷34 : 6.71 
C4 ISO+ANE- 6.03 C35+ . 0.75 

t t t t t t  t t t t t t t t t M t t t M t t t t t t t t t t  t t t t t t t t t t  t t t  t t t t t t  t t t t t t t t t  t t t t t t t t t t t t t t t t  | t t t t t t t I t t t t t t t t t t t t t t  . 

F~B. FRACTIONS, WT%" 

GASOLINE (E5tCll): 37-28 
DIESEl. (C9tC25) : 41-54 

~t~t+++tt+tt~t~+tt~ttt+t~t++tt+tt~ttt~tt~ttt~tttttt+ttt+tttt++tt~tt~t~t~;~;~ttt~tttttttt 

%ELE~AL RECOVERY: CARBON : 9~-40 
HYDROGEN: ~-98 
OXYGEN : 93-83 

+~t++t~tt+tt~t+ttttttttttttt~ttttt~tttt~ttttt~t+tt~tttt~tttt~tt+~ttt~t~tt~t~ttt~ttttt~t~ttt 
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TABLE 28 

HYDROCARBON PRODUCT DISTRIBUTIO~ 

RUN NO. 8862.41e46 

SAMPLE ~JO. 6 

CARBON tiC). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NI"A~..KANES lfALKENE BRANCHED ISOMERS 
% ['IOLE % WT % MOLE % WT % MOLE % 

13.88 50.82 0.00 O. O0 0.08 0.00 

2.20 4-29 0.00 0.00 0.00 0.00 

2.68 3.57 2.28 3.18 0.00 0.00 

5.98 6.04 1.87 1.96 0.05 0.05 

6.44 5.24 2.94 2.46 0.29 0.24 

5.70 3.89 O.DO 0.00 0.06 0.04 

3.99 2.34 0.314 0.21 0.08 0.05 

3.42 1.76 0.34 0.18 0.46 0.24 

4.42 2.02 0.34 0.16 0.62 0.28 

3.93 1.62 0.25 0.10 0.55 0.23 

2.61 0.98 0.11 0.04 0.38 0.14 

2.48 0-85 0.00 0.[.~.) 0.35 0.12 

2.31 0.74 O.OD 0.130 0.32 0.10 

2.22 0.66 0.00 0.00 0.28 0.08 

2.20 0.61 0.00 0.00 0.27 0.07 

2.31 0.60 0.00 0.00 0.28 0.07 

2.48 0.61 0.00 0.130 0.22 0.05 

2.2q 0.52 0.00 0.00 0.20 0.05 

2.04 0.45 0.00 0.00 0.13 0.03 

1.78 0.37 0.00 0.00 0.05 0.01 

1.54 0.31 0-00 0.00 0.05 0.01 

1.33 0.25 0.00 0.00 0.04 D.01 



TABLE 28 (CONTINUED) 

HYDRDCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862~41~46 

SAMPLE NO. 6 

CARBO~ NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT % 1~k~.E % WT % MOLE ~, WT % MOLE % 

1.16 0.21 0.00 0.00 0.04 0.01 

1-01 0.18 0.00 0.00 0.07 0.01 

0.90 0.15 0.00 0.00 0.03 0.01 

0.83 0.13 0.00 0.00 0-00 0.00 

0.73 0.11 0.00 O.O0 O.OU 0.00 

0.66 0.10 0.00 0.00 0.00 0.00 

0.49 0.07 0.00 0.00 0.03 U.O0 

0.45 0.06 0.00 0.00 0.04 0.01 

0.40 0.05 0.00 0.00 0.06 0.01 

0.31 0.04 0.00 0.00 0.04 0.01 

0.28 O.I~i FJ.O0 0.00 0.04 0-01 

0.27 0.03 0.00 0-00 0.05 0-01 

0.26 0.03 0.00 O.OO 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.00 

0.14 0.02 0.00 0.00 0.00 O.oO 

0.06 0.01 0.00 0.00 0.00 0.00 

0.05 0.01 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 (}.00 0.00 0.00 
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TABLE 29 

MASS BALANCE 
PROCESS CONDITIONS AN9 PRODUCT SUYtBRY 

t~tt~t~tf~tft~t~ttttttt~P~t~tt~tttttttttt~tttttttttttt~tt~t~tttttt~t~t~ttttttt~tttttt~ 

CATALYST : Co/ZR/SILICA 
SAMPLE No: 8862tqltq6t9 

REACTOR LOADINB, MLS : 450-0 T, C : 242.0 FEED RATIO, 
CATALYST LOADING, WT%= 20.0 P, Ps~o : 500 C0/H2:1.00 
TIME ON STREAti, HRS = 215.0 SV, L/G/HR! 1-00 

ttttttttttttttt~ttttttttttttttt~ttttttttt~ttttttttttttt~tttttttttttttttttttttttttttttttt~ 

USAGE RATIO, C0/H2 = 0.50 BULK ACTIVITY, 
%0VERAJ.L CONV-, C0+H2= ~'5.50 FIOL SYNGAS/K8 CAT/HR: 15-859 
IZ0 DnNv. : 23-71 SPECIFIC ACTIVITY, 
%H2 CONV- = 47-29 MOL CO/MOL METAL/MIN= 0-107 

tt~ttttt~tttHttt÷t~ttttttttttttttt~t~t~tt~tt~÷Htttt~t~t~t~tttt~tttttttftttttt~t~ttttttt~ 

WEIBHT % PRODUCT DISTRIBUTION= 

HYDROCARBONS= 9.47 H20= 13.98 
0XYSENATES : 0-37 CO = 71-67 
C02 = 0.98 H2 = 3.54 

tttt~ttttttttttftttttttttttttttt~t~ttt~t~ttttttttt~t~tttt~t~t~ttt~ttttt~tttttttttt~+ttt~. 

HYDROCARBON SELECTIVITY, w-r~: 

CI : 9-80 CqtENE = 2-43 
C2tANE ~ 1-53 C5~ClI : 31.32 
C2t~NE : 0.00 C12+C18: 24.97 
C3tANE : 1-29 C19tC23: 12-64 
C3tENE : 2-92 C24'34 : 10-16 
C4 ISO+ANE: 1-91 C35+ = 1-02 

t~tttt~ttt~t~+tt÷ttttt~ttttttttttt÷t~t~t~tt÷tttt~tftttt~ttttttttt~÷~ttt+~ftttttt÷ttttt~t~f 

FuEL FRACTIONS, w-rZ: 

~A, SOLTNE (C5tCll)= 31.32 
DZESEL (C9+C25) : 54.41 

ttttttttttttttttttttt~ttt~ttttttttttttttttttttf÷ttt+~ttttt~t~÷ttttkttt÷ttttttff~tftt~tttttt~ 

ELEMENTAL RECOVERY' CARBOr! : 97-10 
HYI)ROGEtl : 99.53 
O~N : 101.U4 

ttttttttttttttttttttttttttttttt÷tttttt t t t  t t t ttt÷*ttfttttt+tttt~tttttttttttHcttt t t t t t ÷ ' r t t t t t t "  
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TABLE 30 

HYDROCARBON PRODUCT DISTR]BUTIDN 

RUN NO. ~62t41t46 

~ P L E ~ . 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 

I'I~AI.KANES I~'AL~ENE BRANCHED [SOfIERS 
~, MOLE ~ ~ 7, MOLE ~ W'r ~ ~']OLE 

9.80 46.11 0.00 0.00 0.00 0.00 

1.53 3.84 O.lI] 0.00 0.00 0.00 

1.29 2.20 2.92 5.24 0.00 0.00 

1.87 2.43 2.43 3.27 0.04 0.05 

2.24 2.34 2.53 2-72 0.13 0.14 

5.04 4.41 O.DO 0.00 O.DO O.DO 

3.19 2.40 0.76 0.58 O.DO 0.00 

2.64 1.74 0.77 0.52 0.36 0.24 

3.56 2.09 0.80 0.48 0.44 0.26 

3.69 1.96 0.75 0.40 0.60 0.32 

2.90 1.40 0.41 0.20 0.52 0.25 

2.84 1.26 0.26 0.12 0.52 0.23 

2.98 1.22 0.00 O.DO 0.50 0.21 

2.92 I . i i  0.00 0.00 0.45 0.17 

2.93 1.04 O.DO 0.0(I, 0.42 0.15 

3.12 1.04 0.00 0.00 O.ql 0.14 

3.5-3 1-11 0.00 O-DO 0.33 0.I0 

3.55 1.05 O.DO 0.00 0:21 0-06 

3.20 CJ.9[l (].DO 0.00 0.17 0.05 

2.74 0.73 0.00 0.00 0.08 0.02 

2.39 0.61 O.DO 0.00 0-07 0.02 

2.06 0.50 O.DO O.DO 0.06 0.02 

l;=:; 



TABLE 30 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862~41~46 

S~PLE tl0. 9 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

3~ 

37 

38 

39 

40 

Ni'ALKANES 
WT ~ ~'~OLE 

1.81 0.42 

1.59 0.35 

1.41 0.30 

1.24 O.25 

1.12 0.22 

0.95 0.18 

0.80 0.15 

0.71 0.13 

0.62 0.11 

0.49 0.08 

D.42 0.07 

0.41 0.07 

0.33 0.05 

0.26 O.O4 

0.19 0.03 

0.12 0.02 

0.09 0.01 

0.03 0.0D 

I~ALKENE BRANCHED ISOIiERS 
WT • MOLE • WT X MOLE % 

0.00 0.00 0.06 0.01 

0.00 0.00 0.09 0.02 

0-00 0.00 0.04 0.01 

0.00 0.00 0.02 0.00 

0-00 0.00 0.DO 0.00 

0.00 O.O0 0.04 0.D1 

0.00 0.00 0.03 0.01 

0.00 0.00 0.04 0.01 

0-00 D.00 0.05 0.01 

0.00 0.00 0.04 0.DI 

O.DO 0.D0 0.04 0.01 

0.DO 0.00 0.00 0.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 0.00 0.00 

0-00 0.00 0.00 0.00 



TABLE 31 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT St.mlI~,ARY 

tfttftfttftffffftftfttffft~ttfttftfft~f~t~tfttfft~ft~tftfff~tf~ft~tttttttt~ttttttt~ttttt~t~tttttt 

CATALYST ~ Co/ZPJSILICA 
SAMPLE No: 8862tqlt46÷12 

REACTOR LOADING, rl.S ~ qS0-0 T, C = 241-0 FEEl) RATIO, 
CATALYST LOABING, WI"%: 20-0 P, PS~G : 305 C0/H2, 1-04 
TIME ON STREAM, HRS ~ 312-8 SV, L/G/HR! 2.00 

~t~ttt~tt~tt~tt~t~tf~tt~t~t~ttt~tt~tt~t~t~t~tt~ttt~tt~t~ttt~tt~t~t~tttt~tt 

USAGE RATZO, C0/H2 . 0.56 BULK ACTIVITY, 
X0VERALL CONV., C0+H2: 20-52 MOL SYNGAS/KG CAT/HR; 18-319 
%C0 CONv- : 14-~ r-~] SPECIFIC ACTIVITY, 
%H2 Co~. : 26.78 PIPE C0/tIOL I~ETAI./HIN; 0-I~4 

tttfftftftttftttttttfttttHHttftftttfttttttttt t t t  ttt  t t t t * 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  

WEIGHT ~ PRODUCT DISTRIBUTIO~ 

HYDROCARBONS: 5-32 H20, 7.65 
OXYGENATES : 0.22 CO : 81.76 
C02 : 0.26 H2 : 4-80 

tt~ttt~ttt~tttttt~tt~t~t~tH~t~tttt~ttt~tttttHttftttt~ttttt~tttttttttt~t~ttt~ttttt~ttt 

HYDI~)CARBON SELECTIVITY~ WI"~: 

CI : 13.28 C4t~E : 3.74 
C2tANE : 1-90 C5tCII : 42-49 
C2tem : 0 . ~  C12~C18, i5-85 
C3÷ANE : 1-52 C19~C2.3: 8.17 
C3fENE : 3-63 C 2 4 ~  : 6-12 
C4 I$O+ANE: 2.41 C35+ : 0.89 

ttttttttttttttttttt~tttttH*ttttttt~ttttttt~tttttttt~tttttttttt~ttt~ttt~ttttt~ttttt*tttttttttttt 

FUEL FRACTIONS, wTZ: 

GASOLINE (C5tCII): 42.49 
DIESEL (C9tC25) : 37.14 

t~tttt~tttttttttt*ttttttttttt~tt+H~tt~t~tttttttttttttttttttttt~tttt~tttttttttttt~ttttttttttt 

% ELEHENTAL RECOVERY: CARBON : 96-72 
HYDROGEN: 1~-16 
OXYGEN : 98.q5 

tftttt~ttttttttttttt~ttttttf~ttt~tHttftttfttt÷÷tttttt~tttttttttttt~ttt~tttttttttttttttttttttttt 
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TABLE 32 

HYDROCARBOIq PRODUCT DISTRIBUTIOI~! 

RUN NO. 8862ir41~-46 

SAMPLE NO. 12 

NfALKANES " IeALKENE BRANCHED ISO,ERS 
CARBON NO. WT ~ MOLE ~ WT ~ MOLE Z WT % MOLE 

1 13.28 49.46 0.00 0.00 0.00 0.00 

2 1.90 3.7.8 0.00 0.00 0.00 0.00 

3 1.52 2.06 3-63 5.15 0.00 O.OD 

2.33 2.39 3.74 3.98 0.08 0.09 

5 3.02 2.50 3.7t4 3.18 0.15 0.13 

6 10.69 7.41 0.21 0.15 0.00 D.O0 

7 5.62 3.35 1.28 0.78 0.82 0.49 

F~ 4.09 2.14 1.06 0.57 0.48 0.25 

9 3.50 1.63 0.81 0.38 0.21 0.i0 

10 3.25 1.56 0.68 0.29 0.35 0.15 

11 1.87 0.71 0.33 0.13 0.32 0.12 

12 1.90 0.67 0.25 0.09 0.36 0.13 

13 2.01 0-65 O.OD 0.00 0.35 0.11 

zq 1.89 0.57 0.00 0.00 0.32 0.10 

15 1.81 0.51 0.00 0.00 0.29 0.08 

16 1.79 0.47 0.00 O.OD 0.26 0.07 

17 1.90 0.47 0.00 0.00 0.23 0.06 

i~ 2.27 0-53 0.00 0.00 0.22 0-05 

19 2.30 0.51 0.00 0.00 0.19 0.04 

20 1.~qO 0.38 0.00 0.00 0.09 0.02 

21 1.42 0.29 0.00 0.00 0.05 0.01 

22 1-20 0.23 0.00 0.00 0.04 0.01 

I.#~ 



TABLE 32 (CONTINUED) 

HYDROCARBOn! PHOIIICT DISTRIBUTIOt~ 

RUN ~£. 8~62+41t46 

SAMPLE NO. 12 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NSALKANES ItALKENE BI~ANCHEI) [SOHERS 
~¢T % MOLE % WT • MOLE % ~¢T % P~OLE 

1.05 0.19 0.00 0.00 0.04 O.UI 

0.92 0.16 0.00 0.00 0.03 0.01 

0.82 0.14 0.00 0.00 0.03 0.00 

0.73 0.12 0.00 0.00 0.02 0.00 

0.64 0.i0 0.00 0.00 0.02 0.00 

0.57 0.09 0.00 0.00 0.01 O.O0 

0.49 0.07 0.00 O.O0 0.02 0.00 

0.44 0.06 0.00 0.00 0.01 0.00 

0.39 0.05 0.00 0.00 0.02 0.00 

0.33 0.04 O.O0 0.00 0.01 0.00 

0.30 0.04 0.00 0.00 0.01 0.00 

0.29 0.04 0.00 0.00 0.01 0.00 

0.25 0.03 0.00 0.00 0.00 0.00 

0.21 0.02 0.00 0.00 0.00 0.00 

0.16 0.02 0.~ 0.00 0.00 0.00 

0.11 0.01 0.{)0 0.00 0.00 0-00 

0.09 0.01 0.00 0.00 0.00 0.00 

0.07 {}.01 0.00 D.O0 0.00 0.00 
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TABLE 33 

[~]ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

ttttttttttttt~t~ttttttttttttttt~tttttttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttt 

CATALYST : Co/ZR/SILICA 
SAMPLE NO: 8862t41t~t15 

REACTOR LOADING, MLS : 450.0 T, C , 262.0 FEED RATIO, 
CATALYST LOADING, WT%: 20-0 P, PSIG = 295 C0/H2= 0.96 
TIME ON STREAM, HRS : 384.0 SV, L/G/HR= 2-00 

~tt~t~ttttt~t~t~t~t~t~ttt~ttt~ttt÷ttt~t~t~t~t~ttttttt~t~ttttttt~tt~tttttttttt~ttt~ttttt~ 

~SAGE P~TIO, C0/H2 : 0-45 ~ILK ACTIVITY, 
%0VERALL CONy-, C0+H2= 39-76 MOL SYNr=AS/KeCAT/HR: 35-503 
%C,0 CoNy. = 25.18 SPECIFIC ACTIVITY, 
%H2 CoNy. = 53-72 MOL C0/~OL MErAU~[N: 0-223 

t~tttttttttttttttt~ttttttf~ttttttt~t~t~tt~ttt~ttttttttt~tt~tt~ttttttttt~tt~ttttt~t~ttt~f 

WEIGHT Z PRODUCT DISTRII~.ITION: 

HYDROCARBONS: 12-40 H2D= 12-39 
0XYGEt~ATES : 0.43 C0 : 69-91 
C02 : 1.65 H2 : 3.23 

tttttttt~t~tt~tttt~tttt÷t÷~t~tttttt÷tt~ttttttttttttttttttttt~ttt~t~ttttt~tt~ttt÷tt~t÷~tttt. 

HYDROCARBON SELECTIVITY. WT~: 

C1 , ]5.47 C4tENE : 2.48 
C2$ANE : 2-14 C5*Cll ~ 36-04 
C2fENE : 0.12 C12~C18: 19.50 
C3*ANE = 1-76 C19+C23= 8.66 
C3~ENE : 2-74 C24+~ : 7-80 
C4 ISO+ANE: 2.41 C35+ : 0.89 

tttt~tt*~tt*ttt*ttf÷ttf÷ttftttt~tt~tt~tfttft~*ttttt~ttttt*t~ft~t~ttff~ttttfttttttt~*t÷tt 

FUEL FRACTIONS, WTX, 

GASOLINE (C5+C11): 36-04 
DIESEL (C9+C25) : 43-11 

ttt•ttttttttttt•tt•t••t••••÷•••t•tttt•tttttttt•tt•t•t••tttt•t÷•tt•t•t•t÷••t•t•tt••tttt•ttt••t.. 

~ELEMENTAL RECOVERY: CARBON : 102-16 
HYDROGEN: 97-00 
OXYGEN : 98-02 

t~tttt~tttttt~ttttttttt~tttttttttfttttt~ttttttttttttt~tt~÷÷ttftt~ttttttt~tt~tttt~ttt~ttt ~ 
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TABLE 34 

HY~OCARBO~.I PROI~CT DISTRIBUTION 

RUN NO. 8862tLllt~ 

SAMPLE NO. 15 

CARBON NO. 

1 

2 

3 

/4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

13' 

18 

19 

2O 

21 

22 

NtALKANES ltALKENE BRANCHED ISOHERS 

15.47 55.69 0.00 O.O0 0.~) 0.00 

2.14 4.10 0.12 0.25 0.00 0.00 

1.76 2.30 2.74 3.75 0.00 0.00 

2.3g 2.36 2.~ 2.55 0.03 0.03 

2.85 2.28 2.46 2.03 0.19 0.15 

8.28 5.55 0.00 0.00 0.20 0.14 

4.36 2.51 0.70 0.41 0.22 0.13 

3.18 1.60 0.57 0.29 0.56 0.18 

3.63 1.63 0.55 0.25 0.55 0.25 

3.33 1.35 0.46 0.19 0.63 0.25 

2-63 0.97 0.29 0.11 0.58 0.22 

2.76 0.% D.OU (J.O0 0.61 0.2.1 

2-59 0-81 O.(WD 0.00 0.60 0.19 

2.~3 0.71 O.(IJ 0.00 0.56 0.16 

2.26 0.62 U.(J2 0-01 0.49 0.13 

2.13 0.54 0.00 ,;.nO ().46 0.12 

2-03 0.49 0.00 0.00 0.40 0.10 

1.94 0.44 0.00 0.00 0.21 0.05 

1.98 0.43 0.00 0.00 0.16 0.03 

I.R2 0.37 0.00 O.OO 0.10 0.02 

1-63 0.32 0.00 0.00 0.09 0.02 

1.45 0.27 0.00 O.O0 0.08 0.02 



TARI F 34 (CONTINUED) 

,HydROCARBON PRODUC.T. D ISTRIBU.I'IO~I 

RUN NO. 8862t41t46 

SAMPLE NO. 15 

CARBON ~IO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

3Q 

40 

N'I'ALKANES 
WT % MOLE 

1-29 0-23 

1-15 0-20 

1-03 0-17 

0-92 0-14 

0.81 0-12 

0-72 0-11 

0-63 0-09 

0-56 0-08 

0-50 0-07 

O.42 0-05 

0.36 O.04 

0.34 0.04 

0.28 0.03 

0.2_1 0.02 

0.15 0.02 

0.11 0.01 

0.O8 0.01 

O.06 0.01 

ItALKENE BRANCHED ISOMERS 
WT • MOLE • WI" • r4OLE 

0-00 0.00 0-07 0.01 

0.00 O.DO 0.06 0.01 

0.00 O.DO 0-05 0.01 

0.00 0-00 0-05 0-01 

O.LN] 0.00 0-04 0.01 

0-00 0.00 0-05 0-00 

0.00 0-~ 0.03 0.00 

0.00 0.00 0.03 0.00 

0.00 0.00 0.03 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.[~ 0.00 0.00 0.00 



MASS BALANCE 
PROCESS COPIDITIONS AND PROIX~CT SUYtIARY 

ttt+ttt+ttt+tt~t+tttttt+ttttt+ttttttttttttttttttt+ttttttttt+t+ttttt+tttittttttttttttttttttttttt~t 

CATALYST ; CO/ZR/SILICA 
SM~PLE NO' 8862+41t46t18 

REACTOR LOAOING, 11_S = 450.0 T, C : 260.0 FEED RATIO, 
CATALYST LOADING, WT%: 20-0 P, PSIG : 300 CO/H2= 1.01 
T~ME oN STREA~, mS = q82-0 SV, L/G/HR: I.LK~0 

ttt~tttt~tttt~+tttt~ttt+tttttttttt+ttttt~tttttttt~tttttttt~ttttttt~tttttttttttttttttttttt~tttttt 

USAGE RATIO, CUIH2 : 0-54 BULK ACTIVITY, 
%0VERALL CoNy., CCH+I2~ 40-12 ~OL SYNGAS/KG CAT/HR: 12-~21 
%C0 CONv. : 28.05 SPECIFIC Ac-rw~TY, 
%H2 CONV. : 52.28 MOL C0/MOL METAL/MINI 0-~.8 

WEzr~rr % PRO~JCT DISTRI~rrlOt~: 

H ~ R B a N S .  10-64 H20. ]3-15 
0XY~NATES : 0-35 CO: 69-85 
C02 : 2.T~ H2 ,. 3.28 

t t t  +tt+ttfti'+ttttttt++tt++tt+ttttt tt+ttttf+tt+++t+tftt+tfttt+tttttttttttttttt+ttttt t t f t t t t t t t f t t t  

HYDROCARBON SELECTIVITY, ',W'I'~: 

Cl : ]_~-26 C4fEt4E = 2-98 
C2t~  : 2-~4 C5tCll , 35-60 
C2tL~ : 0.14 C12tC18~ 17.79 
C3tANE : 2-14 C19tC23: 8.76 
CStENIE : 3-24 C24t~ : 7.9) 
C4 ISO+Ar~: 2.~5 C35+ : 0.87 

~t+~ttttt~H~t+ittt~+~ttit~i+t+tt~tt+t~tt~ttt+ttt~tt++~++~t~t~t+~ttt~tttt~ttttt~+~tt~tttt 

FtiEI. FRACTIONS, WI"~. 

GASOLINE (C5~C11): ~-60 
DIESEL (cgtc~)  : q2.41 

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

% F~E~ENTAL RECOVEr" CAR~ : 95-38 
HYDROGEN: 95- 
L~Y~E~ : % . ~  

'ttttt+tttttttttttttttttttttt+ttttttttttttttttt+ttttttttt tfttttttttttttttttfttttttttttttttttttttt 
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TABLE 36 

HYDROCARBON PRUDUCT DISTRIBUTION 

RUN NO. ~62t41t46 

SAMPLE NO. 18 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N~ALKANES li'ALKENE BRANCHED ]SOHE~ 
WT X F~OLE % WT % I~OLE % WT % ~LE % 

15-26 54.21 0.00 0.00 0-00 O.OU 

2.44 4~63 0.14 0.29 0.00 0.00 

2.14 2.76 3.24 4.39 0.00 0.00 

2.81 2.76 2.98 3.02 0.04 0.04 

3.52 2.78 2.98 2.42 0.22 0.17 

6.46 4.27 0.13 0.08 0.00 0.00 

3.80 2.16 0.64 0.37 0.22 0.12 

3.22 1.61 0.59 0.30 0.41 0.20 

3.99 1.77 0.55 0.25 0.64 0.28 

3.62 1.45 0.44 0.18 0.68 0.27 

2.68 0.98 0.26 0.10 0.57 0.21 

2.63 0.88 0.00 0.00 0.53 0.18 

2.35 0.73 0.00 0.00 0.47 0.15 

2.14 0.62 0.00 0.00 0.41 0.12 

2.03 0.54 0-01 0.00 0.34 0.09 

2.14 0.54 0.00 0.00 0.37 0.09 

2.07 0.49 0.00 0-00 0.36 0.08 

1.82 0.41 0.00 0.00 0.13 0-03 

1.83 0.39 0.00 0.00 0.13 0.83 

1.81 0.36 0.00 0.00 0.11 0.02 

1.68 0-32 0.00 0.00 0-11 0-02 

1.53 0.28 O.DO 0.00 0.i0 0.02 
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TABLE 36 (COITTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO, 8862t41t46 

S/~IPLE NO. 18 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

39 

N tALKANE S 
WT % MOLE % 

1.37 O.24 

1.22 0.20 

1.08 0.17 

0.96 0.15 

0.85 0.13 

O.74 0.11 

0.64 0.09 

0-55 0.07 

0.46 0.06 

0.37 0.05 

0.30 0.04 

0.24 0.03 

0.25 0.05 

0.20 0.02 

0.15 0.02 

0.11 0.01 

0.09 0.01 

0.07 0.01 

I'I'ALKENE BRANCHEI~ ISOMERS 
WT % MOLE % W'r % {'tOtE % 

0.00 0.00 0.09 0.02 

0.00 0.00 0.08 0.01 

0.00 0.00 0.07 0.01 

0.00 0-00 0.06 0.01 

0.00 O.O0 0.06 O.Ol 

0.00 0.00 0.07 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 0.02 0.00 

0.00 0.00 0.02 O.O0 

0.00 O.OU 0.01 0.00 

{).00 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 O.UO 0.00 

0.00 0.00 0.00 O.OO 

0.00 0.00 0.00 0.00 
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TABLE 37 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

~tt~ttttttttttt~tttttttt~ttt~t~tt~tttttt~ttttttt~ttt~tt~tt~tttt~t~t~tt~tt~ttt( 

CATALYST : Co/ZR/SIO2(Co/ZR=2) 
SAMPLE No: 8862e41t46~21 

REACTOR LOADING, MLS : 450-0 T, C = 261.0 FEED RATZO, 
CATALYST LOADING, WT%! 20-0 P, PSIG = 295 C0/H2:0.49 
TI~E ON STREAM, HRS ! 552-8 SV, L/G/HR! 1-00 

tttt•tt••tt•t•tt•tt•t•tt•tttt•t•t•tt••t••ttttt•t••÷•••t•tttt•tt•t•tt•tt••t•tt•tt•tt••tttt•tt.. 

USAGE RATIO, C0/H2 : 0.50 BULK ACTIVITY, 
%0VERALL CONV., CO*H2: 53-69 MOL SYNGAS/KG CAT/HR! 23-971 
~0 CONV. : 54-00 SPECIFIC ACTIVITY, 
%H2 CONy- = 53-5/4 MOL C0/MOL METAL/MIN: 0-161 

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

WEIr~HT ~ PROBICT DISTRIBUTION= 

HYDROCARBONS: 24-04 H20:15-29 
OXYGENATES = 0-69 CO : 47-56 
CO2 = 5-47 H2 : 6-96 

ttt÷tt~t~ttttttt~tttttt÷tttt~tfttttttt~tftt~tttttt÷t~ft~ttt*~ttttttft~t~ttt~tttttt. 

HYDROCARBON SELECTIVITY, WT~; 

C1 ~ 21.74 C4fENE = 1.47 
C2tANE : 3.7~ C5+Cll : 27.8) 
C2tENE = 0.00 C12~C18: 16.99 
C3tANE = 4-64 C19+C~: 10.03 
C3+ENE : 1.28 C24~34 : 6.75 
C4 ZSO+ANE: 4-67 C35+ : 0-83 

~tt÷f~÷÷~t~tt~÷f~tttf~t~fttf~tttt~tf~ttttt~t~t~f~i~t÷~ttf÷ft~÷t÷÷~t~÷~t÷~i~÷~. 

FUEL FRACTIONS, WT%: 

GASOLINE (CSICII)= 27-83 
DIESEL (C9~C25) : 38.g0 

÷~t~÷~t~t~÷~ft~tt~t~ttt÷~f~fHtft~tf~f~fft~t~ttt~i~ttt~tt~t~ttttf~t~tttttt~ttt~ 

ELEMENTAL RECOVERY" CARBON • 94.65 
I~n~EN.' 86,96 
OXYGEN ". 76-21 

t t t  tttttttttttttttttttttfttttttt.tfttttttttttt÷tt ÷tttttttttttttttttttttttt÷ttttttttttttttttt. 



TABLE 38 

HYDROCARBO~ PRODUCT DISTRIBUTIO~I 

RUN NO. 8862t41t46 

SAMPLE }£. 21 

CARBON ~ .  

1 

2 

3 

4 

5 

6 

7 

R 

9 

10 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISOMERS 
~T ~[ tlOLE ~[ ~1" ~ ~OLE ~ Pf ~[ MOLE 

21.74 63.50 O.OO 0.00 0.00 0.00 

3.76 5.86 0.00 0.00 0.00 U.O0 

4.6~ 4.95 1.28 1.42 0.00 0.00 

4.58 3.69 1.47 1.23 0.09 0.[18 

4.53 2.94 1.15 0.77 0.27 0.18 

5.2.3 2-~4 U.lO 0.06 0.00 0.00 

3.34 1.56 0.23 0.11 0.00 O.DO 

2.72 i . i i  0 . i i  0.04 0.39 0.16 

3.39 1.24 0.09 0.03 0.54 0.20 

2.82 0.93 0.00 O.DO 0.53 11.17 

2.03 0.61 0.00 0.00 0.37 0.11 

1.86 0.51 0.00 0.00 0.33 0.09 

1.73 0-~ 0.00 0.00 0.29 D.07 

1.64 0.39 0.00 0.00 0.26 0.06 

1.62 0.36 0.04 O.O! 0.21 0.05 

2.03 0.42 0.00 0.00 0.28 0.06 

3.04 0.59 0.00 0.00 0.44 0.09 

2.98 0.55 0.00 0.00 0.24 0.04 

2.60. 0.45 0.00 O.O0 0.20 0.03 

2.20 0.36 0.00 0.00 0.16 0.03 

1.81 0.29 0.00 O.UO (1.13 0.02 

1.49 0.23 0.00 0.00 0.11 0.U2 



TABLE,38 (CONTINUED~ 

HYDROCARBON.PRODUCT DISTRIBUTION 

RUN ~J. 8862t41t46 

SAMPLE NO. 21 

CARBON 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NO. 
N÷ALKANES lfALKENE BRANCHED ISOMERS 

WT ~ ~IOLE ~ WT ~ [1OLE ~ ~ ~ MOLE 

1.2q 0.18 0.00 0.00 0.09 0.01 

1.05 0.15 0.00 0.00 0.08 0.01 

0.91 0.12 0.00 0.00 0.07 0.01 

0.78 0.i0 0.00 0.(30 0.06 0.01 

0.68 0.08 0.00 0.00 0.05 0.01 

0.59 0.07 0.00 0.00 0.06 0.01 

0.51 0.06 0.00 0.00 0.05 0.01 

0.45 0.05 0.00 0.00 0.0~ 0-00 

0.39 0.0q 0.00 0.00 0.03 0.00 

0.34 0.0q 0.00 0.00 0.02 0.00 

0.30 0.03 0.00 0.00 0.01 0-00 

0.29 0.03 0.00 0.00 0.01 0.00 

0.25 0.02 0.00 0.00 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.00 

0.15 0.01 0.00 0.00 0.00 O.UO 

0.11 0.01 0.00 0.00 0.00 0.00 

0.07 0.01 0.00 0.00 0.00 0.(30 

0.05 0.00 0.00 0.00 0.00 0.00 
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TABLE 39 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

tt••tttt•t•tt•tttttttttttttttttttttttt•tt•tttttt•••ttttttttttttt••tt•tttttttt•ttttttttt•ttttttt• 

CATALYST : ColZR/S]02(Co/ZR=2) 
SAMPLE NO~ 8862*41*q6t24 

REACTOR LOADING, ftS ! qs0-0 T, C : 262-0 FEED RATIO, 
CATALYST LOADING, WT%: 20-0 P, PSIG : 300 CU/H2:0-49 
TIME ON STREAM, HRS ! 648-0 SV, L/G/HR: 2-00 

~t~+~tt~t~~t~t~tt~t~ttttttt~ttt~t~t~t~t~t~t~t~ 

USAGE RATZO, CO/H2 . 0.40 BULK ACTIVITY, 
%0VERALLCoNv., C0+H2:35-53 MOL SYNGA$/KG CAT/MR: 31-716 
E0 CONY. ~ 30.81 SPECIFIC ACTIVITY, 
%H2 CONy. : 37.86 MOL C0/MI::)L 19ETAL/MIN: 0-184 

ttttt•ttttttttttt•ttttttt•ttttttttt•ttttttttttttttttttttttttttttttttttttttttt•tttt•••••tttfttft 

WEI6HT % PRODUCT DISTRIm~ION: 

HYDROCARBONS: 12-~ H~= 16-25 
OXYGENATES ~ 0.91 CO : 61.43 
CD2 : 0.92 H2 : 8.00 

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

HYDROCARBON SELECTIVITY., W'I'~: 

CI : 31.96 CqtENE : 2.30 
C2+AF~ : 4.91 C5tCII : 34.71 
C2+ENE : 0-(~ C12tC18: 8.q8 
C3eANE : 6-47 C19tC23: 1.63 
C3~ENE : 2-2_.l C 2 4 t ~  , 0-23 
C4 ISO+ANE: 7-07 C35+ : 0.02 

~H~ftttttttttf~ft~ttt~tf~tffftt~tf~ttt~tt*ttt~ft$~ftt~t~t~f~t~tt~tftfttH~i~tt~ttt 

F~fEL FRACTIONS, ~rr%: 

~,SOLINE (C5tCll): 34-71 
DIESEL (cgtc2s) : 18.19 

ttttttttttttttttttttttttttttttttt~ttttttttttttttttttttttttttttttttt~tttttttt~tttttttttttttttttt~ 

% ELEMEtrrAL RECOVERY: CARBON : 97.42 
HYDROGE~I: 95.61 
OxY~N : 99.77 

t~t~t~t~t~t~tt~tt~ttt~t~t~t6~+~t~t~tt~t~ttt~t~t~t~tt~t~tt~t~4 
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TABLE 40 

HYDROCARBON PRODUCT DISTRIBUT |UN 

RUN NO. 8862e41t46 

S~PLE NO. 24 

CARBON NO. 

I 

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 ~ ROLE ~ WT ~ MOLE ~ WT ~ ~IOLE 7= 

31.96 67.85 0.00 0.00 0.00 0.00 

4.91 5.57 0.00 0.00 0.00 0.00 

5.47 5.00 2.21 1-79 0.00 0.00 

5.94 4.06 2.30 1.39 0.14 0.08 

7.18 3.39 2.07 1.00 0.38 0.18 

8.07 3.19 O.OO 0.00 O.O0 O.OD 

5.09 1.73 0.20 0.07 0.00 0.00 

3.36 1.00 0.12 0.04 0.25 0.07 

2.94 0.78 0.05 0.01 0-19 0.05 

2.71 0.65 0.00 0.00 0.24 0.06 

1.63 0.35 0.00 0.00 0.24 0.05 

1.45 0.29 0.00 0.00 0.23 0.05 

1-25 0.23 O.O0 0.00 0.20 0.04 

1.(]8 0.19 0.00 0.00 0.16 0.03 

0.94 0.15 0.00 0.00 0.13 0.02 

0.82 0.12 0.00 0.00 0 . i i  0.02 

0.80 0.11 0.00 0.00 0.10 0.01 

1.04 0.14 0.00 0.00 0.16 0.02 

0.79 0.I0 O.DO 0.00 0-18 0.02 

0.32 0.04 0.00 0.00 D.(]7 0.01 

0.12 0.01 0.00 0.00 0.02 0.00 

0.07 0;01 0.00 0.00 0.01 C].O0 
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TABLE 40 (CONTINUED) 

HYDROCARBO~ PRODUCT DISTRIBIJTIOtJ 

RUN NO. 8862t41+46 

SAMPLE NO. 24 

CARBOI~ NO. 

23 

24 

25 

26 

27 

2~ 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ]tALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT % f'IOLE % ~ % r'bLE 

0.05 0.01 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0.00 0.00 

0.02 O.DO 0.00 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 

0.01 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.00 0.00 

0-01 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 O.O0 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 {J.O0 0.00 0.00 

0 .~  0.00 0-00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 O.O0 0.00 
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TABLE 41 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

t~t~ttt~t~tt~t~~t~t~tt~ttt~t~tt~tt~t~tttt~f~tt~ff~t~t~t~t~tftt~tf.: 

CATALYST ' Co/ZR/SILICA 
SAMPLE No: 8862t41t461-27 

REACTOR LOADING., MLS ; 450-0 T, C ., 242.0 FEED RATIO., 
CATALYST LOADING, WT]~: 20.0 P, PSI@ ~ 290 C0/H2:0.49 
TIME ON STReaM, HRS : 719-5 SV, L/G/HR. 1-00 

t t t e t t  ttttttettttttttttttttttttttttttttt tttttettttttttttttttttettttttttttttttt t t  t t t f t t t e t t t t t t . :  

USAGE RATIO, C0/H2 i 0-45 BULK ACTIVITY, 
•0VERALL CONV., C0+H2. 30.03 MOL SYNGAS/KG CAT/HR: 13-405 
%C0 CONy. ' 28.25 SPECTFIC ACTIVITY, 
%H2 CONY- " 30-90 MOL C0/MOL META&/MIN: 0-084 

i f  t i l t  f f ÷ t  fttfltffttlt÷ltft÷ttttttfltfttttttttftfl÷ttfttttttttftftlfffttfltft÷ttttt t f t t t f t t  f i t '  

WEIGHT ~ PRODUCT DISTRIBUTION" 

HYDROCAR]~)NS" 9.49 H20: 14-91 
OXYGENATES ; 0-51 C0. 65.52 
C02 = 0.q3 H2= 9.15 

t t t t  t t•••ttt•••t•t••••••tt•tt•ttt•t•t•••••tt•tt•tt••ttt•ttttttt•t•tt•tt••ttt•ttt•t+••tt•t••t•t. 

HYDROCARBON SELECTIVITY., Vfl'I: 

CI ' 25.00 C4$ENE ; 2-84 
C2tANE ' 3.67 C5tCll , 29.92 
C2tENE ' 0.00 ClPtC18, 14.55 
C3tANE ' 5.83 C19fC23,. 5.15 
C3tENE ' 2-67 C24t~ ; 3.71 
C4 ISO+ANE: 6-33 C35+ , 0-55 

t t÷ f t  ~t~ttt~tt~ttt~t~t~t~t~t~tt~f~t~t~t~t~t~tt~t~f~t~tt~.; 

FVEL FRACTIONS, WT~: 

GASOLINE (C5~Cll)' 29-92 
DIESEL (C9~25) " 30-42 

t••t•tt•ttttttt••t••ttt•t•ttttttt•tt•••tt••••ttttttt•tt••ttttttt••÷•ttttt•tttttt•tt•••ttt•ttt. 

ELE~IENTAL RECOVERY' CARBON : 92-43 
HYOROBEN: 95-18 
OXYGEN ' 98.18 

et t•ttttt••tt•t•ttt•••tttttttt••••t•••t•t•+tttttt••ttttt••tttttttt••÷••ttttt•t•ttttttttt•t•tt.; 
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TABLE 42 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8~62~it46 

S~PLE NO. 27 

CARBO~ NO. 

! 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1B 

19 

20 

21 

22 

N fALKANIES IIALKENE BRANC:BEII ISOMERS 
~1" • MOLE % WT % MOLE % WT % MOLE % 

25.00 63,79 0.00 0.00 0.00 0.00 

3.67 4-99 0.00 0.00 0.00 0.00 

5.83 5.41 2.67 2.60 0.00 0.00 

6.33 4.45 2.84 2.07 0.0O 0.00 

6.16 3.49 1.84 1.07 0.19 0,11 

5.71 2.71 0.00 0.00 0.00 0.00 

3.47 1.42 0.07 0.03 0.00 0.00 

2.45 0.88 0.10 0.04 0.14 0.05 

2.89 0-92 0.08 0.03 0.15 0.04 

3.33 0.96 0.00 0.00 0.32 0.O9 

2.73 0.72 0.00 0.00 0.32 0.08 

2.46 0.59 0.00 0.00 0.28 0.07 

2.24 0.50 0.00 0.00 0.24 0.05 

2.07 0.43 0.00 0.00 0.20 0.04 

1.g6 0.36 0.00 0.00 0.16 0.03 

1.63 0.29 O.DO 0.00 0.13 0.02 

1.38 0.23 0.00 0.00 0.13 0.02 
o., 

1.~ 0.23 0.00 0.00 0.11 0.02 

1.46 0-22 0.00 0.00 0.16 0.02 

1.04 0.15 0.00 O.00 0.09 0.01 

0.86 0,12 0,00 0,00 0.06 0.01 

0.73 0.10 0.00 0.00 0.05 0.01 



TABLE 42 (CONTINUED) 

HYDROCARBO~J PRODU.C.T DISTRIBUTI@J 

RUII NO. P,862~-a1~.46 

SAMPLE NO. 27 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

31 

32 

34 

35 

36 

3"7 

39 

N'i'ALKANES 
WT ~ MOLE 7, 

0.65 0.08 

0.57 0.07 

fl.50 0.06 

0.44 0.05 

0.38 0.04 

0.33 0-03 

0.29 0.03 

0.25 0.02 

0.22 0.02 

0-19 0.02 

0.20 0.02 

0.18 0.02 

0.15 0.01 

0.1.3 0.01 

0.10 0.01 

0.07 0.01 

0.06 0.00 

0.04 0.00 

I'I'ALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE 

0.00 0.00 0.04 0.01 

0.00 o.oo o.o4 0.oi 

o.0o o.oo o.o3 o.oo 

o.oo moo 0.03 o.oo 

0.00 0.00 0.03 0.00 

o.oo o.oo 0.02 o.oo 

0.00 0.00 0.01 0.00 

0.00 0-00 0.01 0.00 

O.OD 0.00 0.01 O.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 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 



MASs BALANCE 
PROCESS CONTRITIONS ANT} PROI)UCT ~I'IIIARY 

tttttttttttttttt~tt~ttt÷+tt~tttt~ttt~tt~t$~÷÷t~tftf~tt~$~tttttft~t~tt~f$tt~tttttt~tttt~tt~ 

~J~TAI_YST ~ Co/ZR/SILICA 
S~J~PLE NO: 8862tqlt46t30 

REACTOR LOADING, Ml_$ ~ 450.0 T, E ~ 2~I-0 FEE~ RATIO, 
CATALYST LOADING, WT%: 20.0 P, ~SIG : 295 C0/H2~ 0.q9 
TIME ON STREAM, HRS : &16-0 SV, L/G/HR~ 2.(](} 

t~t~tt~tttttt~tt*tttttttttttt÷t~tt~tt~ttttt~tttttttttttttttttttttttttt~tttttttt~ttttttt~t~ttttt~ 

t~AGE RATIO, C0/H2 ~ 0-41 BULK ACTIVITY, 
~J~/ERALL CONV., CO+H2~ 46-14 MOL SY~=AS/KG C.AT/HR: 41-183 
%E0 CONY. : 40.79 SPECIFIC ACTIVITY, 
%H2 Co~. = 48.78 MOL C01MOL METALI~N: 0 -2~  

tttt+tt~tttt~tttttt~tttt~ttt~ttttttttttttt~tt~ttttttttt+tttttttttttttttttttttt~ttttttttttttttt 

WEIGHt" % PROI~JCT DISTRIBUTION, 

HYI)R(WT.ARBON$= 17-46 H20:21.34 
OXYGENATES : 1-05 CO ~ 50.75 
C02 = 3.05 H2 : 6-36 

HYDROCARBON SELECTIVITY, w'r%: 

El = 41.42 C4tENE , 1-87 
E2tANE : 6-75 C5tCll , 25-23 
C2tENE : 0.00 C12tC18~ q.64 
C3tANE : 8.76 C1911:23: 2.17 
C3fENE ! 1.28 C24t34 : 0 .09 
C4 ISO+ANE: 7.76 C35+ = 0-01 

FUB_ FRACTIONS, trrX. 

GASOLINE (C5tCll): 25-23 
DIESEL (C9eC25) : ~-30 

~ttt~tttttttttttttt*Htttttt*t~tt~**tt+ttttttttttttttttt~tttttttttttttttttttttttttH~tt*tt~tttttt 

% ELEPIENTAL RECOVERY: CARBON : 100.68 
HYDROGEN: 99-70 
OXYGEN : 103-37 

tt~ttttt~tt~tttttttttttttttttttttttttt~tttt~ttHtt*ttt~ttttt~ttt~ttt+tttttttttttttttt~tt*~tH~tt 
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TABLE 44 

HYI)ROCARBO~J PRODUCT_. DISTRIBUTION 

RUN NO. 8862~411-46 

SAMPLE NO. 30 

CARB~ NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N IALKANES IfALKENE BRANCHED ISOMERS 
WT • ~OLE ~ WT X MOLE % ~h" % MOLE % 

41-42 73-65 0-00 O.OD 0.00 0-00 

6-75 6-40 0-00 D.O0 0-00 0.00 

8-76 5-67 1-28 0-87 0.00 0-00 

7.54 3.70 1.87 0.95 0.23 0.11 

6.49 2.56 1.49 0.61 0.56 0.22 

4.26 1.41 0.17 0.06 0.22 0.07 

2.73 0.78 0.08 0.02 0.34 0.10 

1.95 0.49 0.05 0.01 0.44 0.11 

2.03 0.45 0.00 0.00 0.49 0.11 

1.73 0.35 0.00 0.00 0.66 0.13 

1.06 0.19 0.00 0.00 0.47 0.09 

0.80 0.13 0.00 0.00 0.35 0.06 

0.61 0.10 0.00 0.00 0.23 0.04 

0.50 0.07 0.00 0.00 0.18 0.03 

0.42 0.06 0.00 0.00 0.15 0.02 

0.35 0.04 O.DO 0.00 0.13 0.02 

0.30 0.04 0.00 0.00 0.II 0.01 

0.41 0.05 0.00 0.00 0.10 0.01 

0.76 0.08 0.00 0.00 0.14 0.02 

0.58 0-06 0.00 0.00 0.15 0.02 

0.27 0.03 0.00 0.00 0.07 0.01 

0.11 0.01 0.00 0.00 0.02 0.00 
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TABLE 44 ICONTINUED 1 

HYDROCARBO~J PRODUCT DISTRIBUTION 

RUN ~,~. ~R862*41~q6 

S~PLE NO. 3O 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

WT% 

0.05 

0.03 

0.02 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.00 

0.00 

0.00 

0.00 

0.00 

N fALKANES ~.tALKENE BRANCHED [SO~RS 
MOLE • WT % MOLE % WT • MOLE % 

O.OO O.CO 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 

O.OU 0.00 O.O0 0.00 0.00 

O.DO 0.(30 0.00 0.00 0.00 

0.00 0.00 {3.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

O.OO 0.00 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 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 0.0(] 0.00 0.00 



TABLE 45 

MASS BALANCE 
PROCESS CONDITIONS AND PRO~JCT SUMMARY 

~÷Htf~ffH~fff~ffffffHt~ftff~ffffftf÷fff~f~ff~ff~ff~÷~f~f÷~fff~fffff~fff÷~ff~ff~ff~ff~fff 

CATALYST : CO/ZR/SILICA 
SAMPLE NO: 8862t41t46t33 

REACTOR LOADINg, MLS : 450.0 T, C : 280.0 FEED RATIO, 
CATALYST LOADING, WT%: 20-0 P, PSIG : 295 C0/H2: 1-00 
TIME ON STR~kM, HRS ~ ~7-8 SV, LIG/HR~ 2-00 

ttttt÷*t~ttttttt÷~t~tttttttttttt~tt~tttt~t~ttttt~tt*tttttt~t~t~t~ttt~t~tt~t~tttt~t~*th 

USAGE RATIO, C0/112 : 0-44 BULK ACTIVITY, 
%0VERALL CONV., C0+H2: 30.31 MOL SYNC~AS/KG CAT/HR! 27.060 
~C0 CONV- : 18-50 SPECIFIC ACTIVITY, 
XH2 CONY- : 42-12 MOt C0/MOL METAL/MINI 0-168 

ttttttt÷tt•ttttttt•t÷ttttt•ttttttttttttttttttttttttttt•tt÷t•tttt•tt•t•ttttt•Htttt•tttt•tttttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 9-31 H20: 10-91 
0XYGENATES I 0-45 C0 = 74-60 
C02 : 0.95 f12 : 3.78 

÷~f~H~f~}f~÷fff÷ffft~Htf~f~tf÷~f~fH~fffff~ffff~ffff÷~ffff~tf~f~t÷~fffft~f~ 

HYDROCARBON SELECTIVITY~ WT~! 

C1 ~ 29.51 C4tENE , 3.06 
C2~ANE : 3.65 C5tCli : 4D.97 
C2~EN~ : 0-00 C12tC18: 8-89 
C3tANE I 3-98 C19tC23~ 2-81 -. 
C3tENE : 2-61 C24+34 : 0-19 
C4 ISO+ANE: 4-31 C35÷ : 0.01 

t~t~t~tt~t~t~t~tt~t~~t~+~t~t~ttt~t~t~tt~t~tttt~t~ttt~tttt~t~ti~ 

FUEL FRACTIONS, WT~: 

CIASOLINE (C5tCll): q0-97 
DIESEL (C91C25) : 21-49 

t~ttt~t~ttt÷÷tt~t~t~tttt~tt~tt~t~tt~t~t~1t~t~t~tt~t~ttttttt+~tt~ttttt~tt~tttt 

X ELEMENTAL RECOVERY= CARBON : 101-98" 
HYDROGEN: 103-91 
OXYGEN : 101-72 

•t÷••t•t•••t•t•••tt•••tt••tt••tt•t•t•ft•••ttt••••••t••t•t••t••••t••t•••••t•t•ft÷ft•t•••••t•••. 
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TABLE 46 

HYDRt~CARBON PRODUCT DISTRIBUTI0~I 

RUN NO. 8862,41+146 

SAMPLE NO. 33 

CARBON NO. 

1 

2 

3 

5 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

19 

2O 

21 

22 

N tALK.ANES lfALK ENE BRANCHED 
WT • ~IOLE % ~h" • r~OLE • WT % 

29.51 67.50 0.00 0.00 0.00 

3.65 4.46 0.00 0.00 0.00 

3.98 3.31 2.61 2.28 F).00 

4.24 2.68 3.06 2.00 0.07 

5.08 2.58 3.19 1.67 0.34 

10.29 4.38 0.26 0.1.1 0.25 

6.30 2.30 0.31 0.11 0.45 

4.12 1.32 0.23 0.0~ 0.48 

3.49 1.00 0.00 0.00 0.53 

2.93 0.75 0.00 0.00 0.6q 

1.58 0.37 0.00 0.00 0.51 

1.32 0.28 0.08 0.02 0.49 

1.20 0.24 0.00 0.00 0.45 

1.03 0.19 0.00 0.00 0.40 

0.87 0.15 0.00 0.00 0;35 

0.74 0.12 0.00 0.00 0.30 

0.64 0.I0 0.00 0.00 0.25 

0.56 0.08 0.130 0.00 0.21 

0.71 0.I0 0.00 0.00 0.19 

0-79 0.I0 0.00 0.00 0.19 

0.46 0.06 0.00 0.00 0.I0 

0.21 0.02 0.00 0.~ 0.05 

ISOMERS 
~OLE 

0.00 

0.00 

0.00 

0.04 

0.17 

0.11 

0.17 

0.15 

0.15 

0.17 

0.12 

0.11 

0.09 

0.07 

0.06 

0.05 

0.04 

0.03 

0.03 

0.02 

0.01 

0.01 

~9 



TABLE 46 (CONTINUED) 

HYDROCA[~BON PRODUCT DISTRIB!ITIO~J 

RU~ NO. 8862~41t46 

SAMPLE ~JO. 33 

CARBO~J NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3q 

35 

3G 

37 

38 

39 

40 

NtALKANES I÷ALKENE BRANCHED ISOrIERS 
WT ~ I~OLE ~ WT % MOLE • WT • MOLE % 

0-i0 0-01 O-O0 0-00 O-Ol O.DD 

0.06 0.01 O.OO 0.00 0.01 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 O.DD 0.00 0.00 

0.01 0.00 0.00 O.DO 0.00 0.00 

0.01 0.00 0.00 0.00 0.00 O.O0 

0.01 0.00 0.00 0.00 0.~ 0.00 

0.00 0.00 D.O0 0.00 0.00 O.OO 

D.O0 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 0.00 

O.O0 0.~ 0.00 0.00 0.00 0.00 

0.00 O.OO 0.00 D.O0 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 0.00 0.00 O.OO 

0.00 0.00 0.00 0.00 O.OD 0.00 
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i.,.+ 

TIl l  
Slm$il o a  P T 

M .  :$¢r4Ula p$ t9  

3 21 305 241 

6 94 30~ 242 

9 |16 3O0 244 

I I  L55 305 243 

14 252 305 241 

- .150 310 241 

16 526 300 239 

iO 580 295 243 

23 1528 300 241 

3| 748 300 241 

34 940 300 241 

38 1012 30O 240 

4! 1100 300 252 

44 1180 300 266 

4~ 1321 300 260 

SO '.~-'; 300 250 

53 1518 .100 259 

54 ~6,13 300 250 

TABLE 47 

Extended 51urry l i s t  Sunmary 
0852 - I - 31 

2L.1 wtS 191.49) Co~(COlelZr(OPr)4/510 ~ 
. . . . . .  Usage- DuTk-Act lv l ty  Speci f ic  

5V, NLJ t,11'¢etH z _  SZ'CO Feed ACO/ mO| $yngB$/ A c t i v i t y  
9 ¢4 t /h r  ;2{H2 CO/H 2 4~H 2 k6 ca t /h  mol COl ,Iol 

,H~tal/mfn 

l.O I 55.6 62,1 57,3 O. SO 0.46 $2.7 O+3ao 

1.0 6S.B 53.2. &7 1 6.A2 ~.46 mP.q _0j32~ 

1.8 66,1 53.9] 67.3 0.51 0.46 53.2 0.323 
• , , , , ,  

1.6 55.5 53.0 67,01 0.50 0.47 52.7 0.315. 

1.0 52,1 40,0 54,01 0.47 0,42 41.9 0.232 

1,6 59,0 55.11 50.5! 0.50 0.46 47.4 0.275 

1,6 SB,8 54.1 50,9 O.b 0 .0,45 47.3 0,~73 

I . e  61,3 50,3 62,0 0.50 0.46 49.2 0.2.9,.2 
, I  . . . . .  

1.8 61.3 57.0 63.4 0,50 0,45 49,2 0.2U5 

1.6 59.9 56.2 1.7 0,50 0.45 40.2 0,202 

i ,8  58.9 55,2 50,7 0.49 0,45 47.3 0,213 

l.B 50, 4 5),9 60.6 0.49 0.44 46.9 n.267 

2.0 55,0 39,3 72,1 I.O 0,54 50,1 o.327 

2,0 55.0 36,4 71.5 | ,0  0.54 49.1 0.321 

Z.O 53.9 37.4. 10.4 I,O Q,5~ 48.1 0.312 
I 

Z.O 53.4 36:7 i 70,2 I,Q 0 52 47.7 0,3O6 
I 

2.0 53,6 ~7,01 70,4 1.0 0.51 47. 9 O.)OO 
i 

2.0 53,3 36,81 70.0 1 . 0  0.551 47~6 0.3107 

S~ lLc t l v l t~  WLZ 
%.o, ic -c, ti2-c, ic.-:, c., ic -c2; 

I 
Ig.~ 74.7 .lad ~ • I 2.6 ~,7 : '~4.1 

20,5 ~6.7 36.0 10.7 2.~ 1.4 51.2 

22,2 26,6 35,0 10,2 .?,8 ],~1 49,8 

20.5 24.7 31.1 l ! . f l  3.cl 1 ,9 '  52,8 

18.0 26.6 40.0 !1.2 2,9 J,4 54.1 _ 

NO RASS IALANCE , i  

17.9 25.3 37.0 i l . n  4 i 1_1 53.7 

20.0 25,4 JO.O 10,7 3.1 2 .0  51.6 . 

19.4 24,9 39.3 11,4 3,2 1.L1 ~).9 _ 

19.1 25.0 40.0 10,5 3.1 2 . 1  53.7 

lB. I  23.8 44.7 9,6 2.5 l,O 57.0 

IRr. ~r. a an s I I . I  7.6 1.3 54,2 

11.7 l£_n )R_~ t)l I 6.9 5.4 65.8 
l 

12.5 16.4 39.1 20.4 6.5 S.O[ 55,0 

1 ~ . 2  14.41 41_7 ln+o 7._S 4 .2 !  613.1_ 

14,.r,, tr,.IL 41.0, lL~  ~_q .l.r. [ I t  fl 

10,0 13,+ 44.6 It1.2 7,2 ++.2'+ 67.5 ] 
I I 

I I . )  15.6 39.1 20.1 7.7 5 . 7 |  611.4 ] 



TASt(4~.(CO~TIXU[O) 
E~tended S1urr~ Test $ummar~ 

8662-1-31 

44.2 

I ~ P T SV. NLt 
S t r e w  PS|9 *¢ g ca t / h r  

h 

59 

6S 

66 

7t 

74 

77 

80 

83 

85 

09 

91 

165~ 3oo ~e~ 2.0 

1 7 R / ~  N 9 A I  " 

1920 " 26L " 

1951 " 262 " 

2020 " 260 " 

2117 " 261 (' 

2188 " 260 " 

2306 " 261 1.0 

2356 " 262 " 

2452 " 261 hO 
t J  ' 

2475 295 260 " 
n 

2595 " 250 " 

U s i � l  II.qk-~I~iv-lty SpeCific 

~¢o,. 2 ~C0 kO .tlh mc, t~,~,,~l co/,ol " ~ c ' ~  cs.c, ~ .  ciz-c~s cxg-cz3 cz4, cs-c23 

51.8 35.5 ~ . 1  1.0 _0.52 :~ 46,3 

~ 2  I " ~ r ,  Q A A _ A  _ ! '  0 . ~ 9  4 5 . f l  

62,l 35.7 68,5 " O.52 4K.5 

51:9 35.8 58.1 " 0.52 45;4 

49.8 33.51 55,0 " 0.5i 44.5 
. , ,  , j  . . 

50.2 34,3 65,0 " 0.52 44,8 
I I i J _ • 

49.4 33.3 65.6 " 0.51 

62.9J 
I 

65,9 67.4 0.49 0.46 ,i 
I 

53,7 50.2 55,5 0.4g 0.45 I 

70.6 60,0 7h9 0.49 0.47 

70~2 50.0 7h3 0,49 0,47 

54.1 35.0 72.4 1.0 0.49 
i 

53.0 

61.2 

I I I I  I l I l I  I 

31.6 0.187 

31.4 O. 187 
- |  I - 

24.2 0.149 

0,297 . . . .  10,6) 15.5 39.0 ~ 20,9 : 7,7 5.6 68.4 

N.2~9 12.9 J5.2 43,2 ]7.6 7,0 4.2 57.7 

0.208 I ~ A  t~ t a~ o ~_.r. ~_.! i 3.r. AA.& 

0.29a lx .o  ]5,2 39T,~ |Z.? 9.4 7,3 65,6 

0.280 l l .O 1S.3 4S.6 17,6 6.5 4. I e9.5 

0.285 14.6 16,0 42.5 17.2 5.2 3,9 65,0 

0,278 15.4 t4,3 46.2 15.2 5.3 3.5 66,7 

0.3|2 26.6 28,2 37.5 4.9 2.2 0.5 44,7 
, , | i - ,  

0.296 .... 25.1 30 ;1  .... 35,9 ,5~,9 ..... 2,4 ,0.6 44.2 

25.5 20.2 37.9 . 6:,1 1.5 0.4 41.8 

27.1 29.4 35.2 6.2 2.0 1.! 43.4 

15,6 15.0 39,5 16,8 4,0 5.4 53,1 

LO 
rO 

I ! 
¢ 
! 



PIASS BALANCE 
PROCESS CONDITIONS AND PRODUCT S[IPelARY 

~ftfffff~fff~+ff~f~tfi~ff~tt~tf~tttt~t~ttfttf~f~ff~ft~tt÷tttttttttttttttttttttttt~ttttttttt~t 

CATALYST : ColZR/SxLIcA/EXTEND.TEST 
SAMPLE NO: 8862tit31÷16 

REACTOR LOADING, MLS : 450-0 T, C : 239-0 FEED RATTO, 
CATALYST LOADING, WT%: 21-1 P, PSIG : 300 C0/H2: 0-50 
TI~E ON STREAH, HRS : 526-0 SV, L/G/HR: 1-80 

ttttt~ttttttttttft+ttfttf+÷fff~tttttttttttt~t*tff~t÷~tf~t~tt~t~t~tttt~tttfttttttt~tttt~ttttttt 

USAGE RATIO, C0/H2 : 0.45 BULK ACTIVITY, 
~]VERALL CONV-, C{J+H2: 58.85 HOL SYNGAS/KG CAT/MR: q7-2_$8 
%C0 CONy. : 54.66 SPECIFIC ACTIVITY, 
%H2 CoNy. = 60.94 MOL C0/MOL METAL/MIN: 0-273 

t÷t•t+t+•¢••ttt•t•tttttttftt••ttttttt•ttttttttttttttttttttttttttttttttt•tttttttttttttttttttttttt 

WEIGHT ~ PRODUCT DISTRIB[rrIO~a: 

HYDROCARBONS: 20-67 H20: 30.16 
0XYSENATES : 1.16 CO : 40.73 
C02 : 2.26 H2 ~ 5.01 

~tf~t~ft~f~ftff~t~t~t~f~Htf~t~tt~ttti-~t~1-~t~tttttt~ttttt~t~ttt~tt~ttt~tt~tttt 

HYDROCARBON SELECTIVITY, WT~: 

CI : 17.91 C~tENE : 2.31 
C2tANE : 4-tltI CStCI] : 37.80 
C2tENE : 0.00 C12tC18: 11.78 
C3tANE : 7.98 C19tC23: 4-14 
C3~ENE : 2.21 C24t34 : 2.82 
Cq ISO+ArlE: 8-~ C35+ : 0.25 

~ttttttt~tt~t~ttttt~*~ttttttttttt~i~tttt1-t~tttt~tt~t~tttt~t~t~t~t~tftttttttttHtttttttt 

FUEL FRACTIONS, VrTZ: 

G~OLI~E (C5tC11): 37.80 
DIESEL (C9~C25) = 28.42 

t•tt•••ttt•tt÷t•tttttffttf••ttt•ttttttttttttttttttttttttttttttttttttttttttttttttttHt•titttttttt. 

% ELEMENTAL RECOVERY: CARBON: 92.47 
HYDROGEN: 94-99 
OXYGEN : 101.72 

~÷tfffft÷fttf+tftfftttfi÷H÷+t~tt~ftfftttt~tft4~tff~ff~tt~ttt~tttt~ttttttt~tttt~tttttf~ttt~t' 
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TABLE 49 

HYDROCARBO~ PRODUCT D[STRIBUTID~ 

RUN NO. 8862fie31 

SAMPLE NO. 16 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NtALKANES ItALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE % WT ~ FtOLE % 

17.91 51.86 0.00 0.00 0.00 0.00 

4.44 6.86 0.00 0.00 0.00 0.00 

7.98 8.40 2.21 2.44 0.00 0.00 

8.22 6.57 2.31 1.91 0.14 0.11 

7.83 5.04 1.59 1.05 0.52 0,34 

6.84 3.68 0.12 0.07 0.00 0.00 

4.74 2.19 0.00 0.00 0.29 0.13 

3.68 1.49 0.17 0.07 0.48 0.19 

3.93 1.42 0.12 o.oq 0.55 0.20 

3.55 1.16 0.00 0.00 0.52 0.17 

2.43 0.72 0.00 0.00 0.43 0.13 

2.11 0.58 0.00 0.00 0.38 0.10 

1.81 0.46 0.00 0.00 0.32 0.08 

1.57 0.37 0.00 0.00 0.25 0.06 

1.38 0.30 0.00 0.00 0.20 0.04 

1.22 0.25 0.00 0.00 0.16 0.03 

1.10 0.21 0.00 0.00 0.13 0.02 

1.02 0.19 0.00 0.00 0.11 0.02 

0.94 0.16 0.00 0.00 0.09 0.02 

0.86 0.14 0.00 0.00 0.08 0.01 

0.78 0.12 0.(]0 0.00 0.06 0-01 

0.67 0.10 0.00 0.00 0.05 0.01 
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TABLE 4.9 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862ti*31 

SAMPLE N0. 16 

CARBON 

23 

2q 

25 

26 

27 

28 

29 

30 

31 

32 

53 

54 

35 

36 

37 

38 

3g 

40 

NO. 
N tAi_KANES IfALKENE BRANCHED ISO~RS 

WT • MOLE % WT % tlOLE % WT % IuW~t.E % 

0.57 0.08 0.00 0.00 0.0# 0.01 

0.48 0.07 0.00 0.00 0.03 0.00 

0.42 0.06 0.00 0.00 0.02 0.00 

0.3q 0.04 0.00 0.00 0.02 0.00 

0.29 0.04 0.00 0.00 0.02 0.OO 

0.25 0.03 0.00 0.00 0.02 0.D0 

0.21 0.02 0.00 0.00 0.01 0.00 

0.18 0.02 0.00 O.OC) 0.01 0.00 

0.16 0.02 0.~ U.OO 0.01 0.00 

0.13 0.01 0.00 0.00 0.00 0.00 

0.10 0.01 0.00 0.(30 0.01 0.00 

0.i0 0-01 0.00 0.00 0.01 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 

0.06 0-01 0.00 0.00 0.(2)0 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 0.00 

0.02 0.00 O.O0 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0.00 0.00 
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TABLE 50 

P~ss BALANCE 
PROCESS CONDITION~ AND PRODUCT SU~VIARY 

t~t~tt~ttf~tt~t~ttt~tf~ttt~tttttt~t~tttttttttttt~ttttt~tttt~tttttt|ttttttt~tttttt~t 

CATALYST ~ Co/ZR/SILICAIEXTS'JD-TEST 
SAMPLE No= 8862tlt31f20 

REACTOR LOADING, ML$ : 450.0 T, C = 243.0 FEED RATIO, 
CATALYST LOADING, WT%: 18-0 P, PSIG : 295 C0/H2= 0.50 
TIME ON STRF_~M, HRS : 580-0 SV, L/G/HR: 1.80 

~t~tt~tttft~ttttt~ttt~ttttttttttttttttt~ttt~t~t~tttttttttttttttt~t~ttttttttttttttttt~t~tttf 

USAGE RATIO, C0/H2 : 0.46 BULK ACTZVITY, 
%0VERALL COm-, CO+H2:61-32 MOL SYNBAS/K@ CAT/HR: 49-245 
%C0 CONV- I 58-~'~ SPECIFIC ACTIVITY, 
%H2 CONy. : 62.81 MOL C0/MOL METAL/MIN: 0.292 

~~f~t~t~÷~÷~t~tt~÷tt~ft~t~tt~ttft~t~ttt~ttt~t~÷t~tttttt~. 

~EIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 23-58 H20= 30-80 
OXYGENATES : 1-27 CO = 56.59 
C02 - : 3 -32  H2 = 4.64 

t~tt~fttt~tt~tt÷ftttttt~tt÷tt~ttt÷~t÷t~ttttttt~t~Htt~tHtt~tt~tttt~tjttt~tt~tttt~f 

HYDROEARBDN SELECTIVIiY, WT~: 

Cl : 20.78 C4tBE : 2.17 
C2tANE : 4.54 C5tCll : 38-03 
C2tENE : 0.00 Cl?tC18: 10-68 
C3+ANE ~ 8-08 C19tC~= 3-13 
C3tENE : 1-88 C24÷~ : 1.86 
C4 I$O÷ANE: 8.70 C35+ : 0-15 

~t~tttt~t~tt~tttttt~tHtttttttt~ttttfttttttttttttt~ttt~t~fttttt~tt~tttttt~tftftttttt~t~tff~ 

~YEL FRACTIONS, WT%: 

GASOLINE (C5~CII)" 38-03 
DIESEL (cgtc25) • 25-25 

f tttl÷t÷fffttttttttttttttttfttttttettttttttttttttttt 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 f  

% ELE~IENTAL RECOVERY: CARBON : 97.23 
HYDROGEN: 100-15 
OXYGEN : 102-42 

ttt~ttttt~tt~tttttttt~ttt~tt~f÷tt~t@tttt÷+*~++ttfttttftt~tt~ttftt~tt~tttttftt~t~tt~tttfti 
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TABLE 51 

HYDROCARI~J PRODUCT DISTRIBUTI(~ 

RUN ~. ~62~i.31 

~ ~ . ~  

CARBON ~£. 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

10 

11 

12 

1_3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N~ALKANES ltAL KENE BRANCHED ]$OMERS 
~1" ~ J~31.E ~ WT ~ ]'~I_E ~ ~ ~ MOLE 

20.78 55.65 0.00 0.00 O.DO 0.00 

4.54 6.q9 0.00 0.00 0.00 0.00 

8.08 7.87 1.88 1-91 0-00 0.00 

8.55 6.32 2.17 1.66 0.15 0.11 

7-88 4.69 1.57 0.96 0-57 0.34 

7.67 3.82 0.17 0.09 0.00 0.00 

4.80 2.05 0.00 0.00 0.38 0-16 

3.54 1.33 0.00 0.00 0.66 0.25 

3.70 1.24 0.00 0.00 0.67 0.22 

3.21 0.97 0.00 0.00 0.51 0.15 

2.28 0.63 O.O0 0.00 0.41 0.11 

1.97 0.50 0.00 0.00 0.36 0.09 

1.68 0.39 0.00 0.00 0.29 0.07 

1.45 0.31 0.00 0.00 0.23 0.05 

1.26 9.25 0.00 0.00 0.18 0.04 

1.10 0.21 0.00 0-00 0.14 0.03 

0.96 0.17 0.00 0.00 0-11 0.02 

0.85 0.14 0.00 0.00 0.09 0.01 

0.76 0.12 (}.00 0.00 0 .~  O.CI 

0.67 0.10 0.130 C}.O0 0.06 O.OI 

0.57 0.08 O.O0 0.00 0.05 O.O1 

0.48 0.07 0.00 0.00 0.0~ 0.01 
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TABLZ 51 (CONTINUED) 

HYDROCARBON PRODUCT_ DISTRIBUTION 

RUN t~. P,86,?..~11.31 

SAMPLE NO. 20 

CARBOI~ 

23 

2q 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NO. 
Ni'ALKANES I"I'ALKENE 

WT X I'IOLE % WT % MOLE X 

0.40 0.05 O.OD 0.00 

0.33 O.Oq 0.00 0.00 

0.29 0.03 0.00 0.00 

0.23 0.03 0.00 0.00 

0.20 0.02 0.00 0.00 

0.17 0.02 0.00 0.00 

0.14 0.01 0.00 0.00 

0.12 0.01 0.00 0.00 

0.10 0.01 0.00 0.00 

0.08 0.01 0.00 0.00 

0.06 0.01 0.00 0.00 

0.06 0.01 0.00 0.00 

0.05 (J.o0 0.00 0.00 

0.04 0.00 0.00 0.00 

0.03 0.00 0-00 0.00 

0.02 0.00 O.(lO 0.00 

0.01 0.00 0.00 0.00 

0-01 0.00 0.00 0.0D 

BRANCHED ISOMERS 
WT X MOLE 

O-O3 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 

0.01 0.00 

0.01 0.00 

0.00 0.00 

0.00 0.00 

0.~ 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 
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TABLE 52 

MASS ~BJ_ANCE 
PROCESS CONDITIONS AND PRODLICT S ~ R Y  

ttt~tt~tt~tt~tt~tt~tttfttttttt~t~tttttttttttttHttt~tt~ttttt~t~tttttttttttttttttttttttttt~t 

CATAI-YS~T : C~/ZP,/SILIcA/EXTEND.TEST 
SAMPLE NO: 8862tlt31t?_3 

REACTOR LOADING, MI_S : 450.0 T, C ' 241.0 FEED RATIO, 
CATALYST LOADING, w'r%- 18.0 P, ~sIG . 300 CU/H2: 0.50 
TIME oH STREAM, HRS : 628.0 SV, L/G/HR; 1.80 

t••t•ttt•tttttttt•tttttt•ttt••t•t•ttt•ttt•tt•t•t•tt•ttttttttttttttttttttt••tttttt•••t••t••tt•tt• 

USAGE RATIO, C0/H2 : 0-45 BULK ACTIVITY, 
%0VERALL CONY-, C0+H2' 61-27 f~3L SYNC.~kS/KG CAT/HR: 49.200 
%CO CONV. ' ~7-~ SPECIFIC ACTIVITY, 
%H2 CONV. ' 63.37 MOL C0/MOL MIE'rAL/MIN; 0-2~5 

f t i t  ttttttttttttitttttftttttt+ttttffttttttttfttHt 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 f t t t t t t t t t t t t t t t f t t  

WEIGHT ~ PRODUCT DISTRIBUTION: 

FIY~ROCARBONS' 22-90 H20: 30-16 
OXYGENATES : 1.24 C0= 38.18 
CU2 : 2.86 H2 : 4.65 

f ttftt÷tttttttttttftttftttttttttfttffttttlttftttttttttttttttttittttt l t t t t  t t  t t f f t t t t f t t t t t t t t t t t t  

HYDROCARBON SELECTIVITY, w-rI: 

C1 . 19.36 CqtENE " 2-]_I. 
C2~ANE : 4-39 C5tC l I '  )9-27 
C2~F .' 0-0(] C12~C18: 11.39 
C3*ANE : 8- O0 C19tC23: 3.19 
C~tENE : 1-89 C2qt)4 : 1.72 
C4 I SO÷ANE: 8-5/4 C~'3 + : 0-]3 

t t t t t t t t t t t t t  tttttttttttttt4-ttttftttttttttttttt t t t t t t t t t  t t t t t t t t t  tttttttttttttttttttttt~fttttttt 

FI.~L FRACTIONS, W'r~: 

GASOLIIIE (C5tCl l)  • 39-27 
DIESEL (C9tC2_5) : 26-22 

*÷*t~t*tttt÷t~t*+ttt~tt*ttttttttttttttttttttttttttttttttt~ttt~+*tt*tt~+t~e~*~**~tt**ttt~tt~t~ 

% ELEMENTAL RECOVERY: CARIZON : 95.~ 
HYI~ROGEN: 96-66 
0~GEN : IOU-83 

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  ftfttttttttttttttt-----ttftttltftttttttttttttttttttttttttttttttttttttl 
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TABLE 53 

HYUROCARBON PROI].U.CT DISTR.IB~ION 

RU~I NO. 8862~it31 

SAJ'IPLE NO, 23 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES I'I'ALKENE BRANCHED ISOMERS 
WT % MnLE % WT % MOLE % WT % MOLE 

19.36 53.74 0.00 0.00 0.00 0.00 

4.39 6.50 0.00 0.00 0.00 0.00 

8,00 8,08 1,89 2.00 0,00 0.00 

8.38 6.42 2-11 1.68 0-15 0.].2 

7.89 4.87 1.57 0.99 0.57 0.35 

8.79 4.54 0.00 0.00 0.00 D.00 

4.94 2.20 0.32 0.14 0.00 0,00 

3.59 1.40 0.14 0.06 0.44 0.17 

3.78 1.31 0.11 0.04 0.53 0.18 

3.26 1.02 0.00 0.00 0.49 0.15 

2.45 0.70 0.00 0.00 0.41 0.12 

2.11 0.55 O,OD 0.00 0.36 0.09 

1.81 0.44 0.00 0.00 0.30 0.07 

1.56 0.35 0.00 0.00 0.24 0.05 

1.35 0.28 0.00 0.00 0.19 0.04 

1.16 0.23 0.0(I 0.00 0.16 0.03 

1.01 0.19 0.00 0.00 0.16 0.03 

0.87 0.15 0.00 0.00 0.I0 0.02 

0.79 0.13 0.00 0.00 0.16 0.03 

0.66 0.I0 0.00 0.(30 0.06 0.01 

0.55 0.08 0.00 0.00 0.05 0.01 

0.46 0.07 0.00 0.00 0,05 0.01 
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TABLE 53 {CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 88621.1t31 

SAMPLE NO. 23 

CARBON NO. 

23 

24 

25 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES 
WT ~ MOLE 

0.38 0.05 

0.31 0.04 

0.26 0.03 

0.21 0.03 

0.17 0.02 

0.15 0.02 

0.13 0.01 

0-11 0.01 

0.09 0.01 

0.08 0.01 

0.06 0.01 

0.06 0.01 

0.05 O.DO 

0.03 0.(30 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 O.O0 

ltALKENE BRA~JCHED ISO~S 
~T % MOLE % WT % MOLE % 

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 0.01 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 O.DO 

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 (l.O0 0.00 
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TABLE 54 

MASS BALANCE 
PRocEss CONDITIONS AND PRODUCT SUmmARY 

~t~t~i~ttttttt~ttt~tt~ttt~tt~ttttt~tt~ttt~ttttHt~ttttt~ttttt~tttitt~f~tt~tt 

CATALYST : ColZR/SILICAIEXTEIID.TEST 
SAMPLE NO: 8862tlt3!t31 

REACTOR LOADING, MLS : 450-0 T, C : 241-0 FEED RATIO, 
CATALYST LOADING, ~E%: 21-1 P, PSIG : 300 CO/H2: 0.50 
TIME ON STREAM, HRS : 74R-0 SV, L/G/HR: 1-80 

•tt•ttt••ttt•÷••••••••tt•tttt•t÷ttttt•tt•tttt÷tttt•ttttttttttttttttttttttt•ttttttttttt•ttt•tt• 

USAGE RATIO, C0/H2 : 0-46 BULK ACTIVITY, 
%0VERALL CONv-, C0+H2:59-90 t~L SYNBAS/KB CAT/HR: 48-150 
XC0 CONY- : 56-2-5 SPECIFIC ACTIVITY, 
%H2 CONY- : 61-73 MOL CU/MOL METAL/I~IN: D-282 

~t+~t~t~tH÷ft~tttttt+t~t~÷t~÷÷t~ftttttttttt~tttt~ttt~tttttttttt~t÷tt~ttttttt~f~t~tttttttt. 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYDROCARBONS: 21-98 H20: 30-52 
OXYGENATES : 1.17 CO : 38.87 
C02 : 2.61 H2 : 4.84 

ttt•t••ttt•tt•tttttttttttttt•tttttttt•t•tttttttttt•ttttttttttttttttt•ttt1ttt+•fttttt••tt•tt•t• 

HYDROCARBON SELECTIVITY, WT~: 

C1 : 19-5 C4t~E' 2-21 
C2tANE : 4.50 C5tCII : 40.03 
C2tENE : 0-~ C12+C18: 10-55 
C3tANE : 7-82 C19tC23: 3.10 
C3tENE ' 1.94 C24t34 : 1.99 
C4 ISO+ANE: 8.58 C35+ : 0.15 

++tl÷++tl t  t l t f t f  f f t ÷ t t f t t t f t t t t f t t f f  tttttftftltftttft÷tt~ftftttf÷ft~fttttttt f ÷ t t t t t t t t t t t t t t t '  
j°  

FIXEL FRACTIONS, WT%: 

GASOLINE (C5tCll): 40.03 
DIESEL (C9fC25) : 25.86 

~t~tti~ftft~ftttt~ifftttt~tt~t~tt~t~tttttftf~tt~itt~tt~t~t~t|tftf~t~ft~tt~ft~t~ 

% ELEMENTAL RECOVERY: CARBON : 94.41 
HYDROGEN: 97.45 
OXYGEN : 101.89 

~ft~ttt~t~t~t~÷ttttf~t~tttt~tt~tt~t~t~**~*t~÷tt~tttttt~t~t~t~t~ttt~tt~t~tt~t~ 
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TABLE 55 

HYDROCARBOt, I PRODUCT DISTRIBUTION 

RUN NO. B862+031 

SAMPLE NO. 31 

CARBON NO. 

l 

2 

3 

4 

5 

6 

7 

8 

9 

iC 

i i  

i2 

13 

14 

15 

16 

17 

i8 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT Z MOLE Z WT Z MOLE Z W'r Z MOLE Z 

19.12 53.32 0.00 0.00 0.00 0.00 

4.50 6.70 0.00 0.00 0.00 0.00 

7.82 7.93 1.g4 2.06 0.00 0.00 

8.44 6.49 2.21 1.76 0.14 0.11 

8.00 4.96 1.63 1.04 0.56 0.)5 

8.00 4.15 0.00 0.00 0.00 0.00 

5.34 2.38 0.00 0.00 0.31 0.14 

4.00 1.56 0.00 0-00 0.66 0.25 

4.08 i.42 D.O0 0.00 0.69 0.24 

3.54 1.11 0.00 0 .~  0.54 0.17 

2.28 0.65 0.00 0.00 0.41 0.12 

1.g7 0.52 0.00 0.00 0.36 0.09 

1.58 0.~i 0.00 C.O0 0.2g 0.07 

1.44 0.32 0.00 O.D(] 0.23 0.05 

1.23 0.26 0.00 Cl.O0 0.18 0-04 

1.06 0.21 0.00 O.DO 0.14 0.03 

0.93 0.17 O.L~ 0.00 0.12 0.02 

0.82 0.14 0.00 fl. O0 C).09 0.02 

0.73 0.12 0.00 0.00 0.08 0.01 

0.65 0.I0 0.00 (].DO 0.06 0.01 

0.57 0.09 0.00 0.00 0.05 0-01 

0.48 0.07 0.00 0.00 0.04 0.01 
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RUN UO. 8~62÷1+31 

SAMPLE NO. 31 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

51 

32 

33 

3q 

35 

36 

37 

38 

39 

40 

TABLE 55 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

Nf~d_KANES IfALKENE BRANCHED I SO~IERS 
% MOLE % WT % MOLE % WT % MOLE 

0.41 0.06 0.00 0.00 0.03 0.00 

0.3q 0.05 0.00 0.00 0.02 0.00 

0.30 0.04 0.00 0.00 0.02 0.00 

0.25 0.03 0.00 0-00 0-01 0.00 

0.21 0.02 0.00 0.00 0.01 0.00 

0.18 0.02 0.00 0.00 0-01 0.00 

0.15 0.02 0.00 0.00 0.01 0.00 

0.13 0.01 0.00 0.00 0-01 0-00 

0.11 0.01 0.00 0.00 0.01 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 

0.06 0.01 0-00 0-00 0.00 0-00 

0.05 0.00 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0-00 0-00 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 

0.01 0.00 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.00 0.00 
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rIASS BALANCE 
PROCESS CONDITIONS AND PRODUCT StMIARY 

•t•t••••••t••tt•ttttt•t••••t••ttt••tt•t•••tttt••t•tt•t••t•t•••t•••tttttttttttt•ttttttt•ttttttttt 

CATALYST : ColZRISxLzCA/EXTEIIDED TES 
SAMPLE NO: 8862tit31+34 

REACTOR LOADING, mtS: 450-0 T, C : 240.7 FEED RATIO, 
CATALYST LOADING, w'r%: 21.1 P, PSIG : 300 C0/H2: 0-49 
TImE OM STREAM, HRS : 940-0 SV, L/G/HR: 1-80 

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

USAGE RATIO, C0/H2 ~ 0-45 BULK ACTIVITY, 
%0VERALL CONy., C0+H2: 58-89 MOL SYNGAS/KG CAT/HR! q7.341 
?.CO Cowry. : 55.21 SPECIFIC ACTIVITY, 
%H2 CONy. : 60.71 MOt C0h!OL METAL/MIN= 0.273 

ttttttt~ttt~tttttttttttt~tttttt~t~tt~ttttttttttttttttttttttttttt~tt~tt~tttttttttttttt~ttttttttt 

WEIGHT ~ PROI~ICT DISTRIBUTION: 

HYDROCAm~ONS: 23.34 H2U: 29-65 
OXYGENATES : 1-02 CO ~ 38-75 
C02 : 2-30 H2 : 4-93 

t~t~tttttt~tttttttttttttt~tttttttttttt~t~tt~ttttt~t~tttt~tttttH-tttttttttttttttt~t~ttttt~ 

HYDROCARBON SELECTIVITY, WT~: 

CI : 18.10 C4tENE : 2-12 
C2tANE : 4.02 C5tC11 : 44.71 
C2tENE : 0.0D C12tC18 • 9.85 
C3tANE : 7.55 C19tC23: 2-50 
C3tENE : 1-97 C24t34 : 0.97 
C4 ISO+ANE : 8-14 C35÷ • 0-(.16 

t t t  ttttttttttttttttt-ttttttttttttttttttttttttttttttttttttttt 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  

FUEL FRACTIO~IS, WT~: 

GASOLINE (C5tCll): 44-71 
DIESEL (C9tC25) : 22-38 

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

ELEMENTAL RECOVERY: CARBON : 99-5/4 
HYnROGEN: 99.61 
0XY~EN : I D 2 . ~  

~ttt~ttttt~t~t~ttt~tt~t*~*~*~*~*~*~t~t~tt~t~tt~t~ttt*~ttttt~ttttt~ttt~t~t~t~t~ 
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TABLE 57 

HYDROCARBON PRODUCT DISTRIBUTI0~! 

RUN NO. 8862tit31 

SAMPLE NO. 34 

CARBON 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ii 

12 

13 

15 

16 

17 

18 

1 ° . 

20 

21 

22 

NtALKANES IfALKENE BRANCHED ISOMERS 
WT X MOLE % WT % MOLE • WT • MOLE 

18.10 50.94 0-00 0-00 0.00 0.00 

4-02 6-03 0-00 0-00 0.00 0-00 

7-55 7.73 1-97 2-12 0-00 0-00 

8-00 6-22 2-12 1-71 0-14 0- i i  

7-46 4-66 8 .~  5-43 0-52 0-33 

9-18 4-81 0.17 0-09 0-00 0-00 

4-84 2-18 0-21 0-10 0-36 0-16 

3-25 1.28 0-16 0-06 0-47 0-19 

3-26 1-15 0-10 0-04 0-50 0-18 

2-82 0.90 0.00 0-00 0.48 0-15 

2-08 0.60 0-00 f 0-00 0.41 0-].2 

1-81 0-~8 0.00 0-00 0.37 0-i0 

1-56 0.38 0-00 0.00 0-31 0-08 

1-34 0-30 0-00 0..00 0.25 0.06 

1.14 0.24 0.00 0.00 0.19 0.04 

0.97 0.19 0.00 0.00 0.15 0.03 

0.83 0.16 0.00 0-00 0.12 0.02 

0.74 0.13 0.OO 0.00 0.09 0.02 

0.65 0.II 0.00 0.00 0.08 0.01 

0.55 0.09 0.00 0.00 .q.06 0.01 

0-45 0.07 0.00 0.00 0.05 0.01 

0.34 0.05 0.00 0.00 0.03 0.01 
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TABLE 57 (CONTINUED) 

HYDROCARBOt~ PRODUCT DISTRIBUTION 

RUN NO- 8862tlt31 

SAMPLE rJO. 34 

CARB@~ ~0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANE$ ltALKENE 
WT % MOLE % W'r % MOLE " 

0.26 0.04 0-00 0-00 

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

0-16 0.02 0-00 0-00 

0-12 0-02 0.00 0-00 

0.i0 0.01 0.00 0.00 

0.08 0.01 0.~ 0.00 

0.07 0.01 0.00 0.00 

0.06 0.01 0.00 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 

0.02 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 

(1.01 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 

0.00 0.00 0-00 0-00 

BRANCHED ISOMERS 

0.02 0.00 

0.02 0.00 

0.01 0.00 

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 

0.00 o.00 

0.00 0.00 

0.00 0.00 

O.O0 0.o0 
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TABLE 58 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~ARY 

ff~ft~tffff~fft~tfff~t~t~ftffttft~fffftftf~t~tfttf~t~ft~ftf~ff~fttft~fft~+tft~t~t~tttt~ttt 

CATALYST : Co/ZR/SILICA/EXTENDED TES 
SAMPLE NO: 8862tlt31t38 

REACTOR LOADING, MLS : 450-0 T, C : 240-2 FEED RATIO, 
CATALYST LOADING, WT%: 21-i . P, psIG : 300 C0/H2: 0.49 
TIME ON STREAM, HRS : 1012.0 SV, L/G/HR: 1-80 

tttt••t•tt•t•t•ttt••tf•tttt••t+t•tt+••t•tftttttt•ttttttttttttt•÷tt•t•••tt•tttttttttttt•tt•••t÷•• 

USAGE RATIO, C01H2 : 0.44 BULK ACTIVITY, 
%0V~RAL~ CONY-, C0+H2:58.40 MOL SYNGAS/KG CAT/HR: 46-943 
XC0 CONy. : 53.90 SPECIFIC ACTIVITY, 
%H2 CONy. : 60-61 MOL C0/MOL METAL/MINI 0-267 

tt••••tt•t•tt•ttttttttt•tttt•ttttftttt•tt•ftttt•ttttttttttttttttttt•ttttttttt+•••tttttt•tttttt• 

WEIGHT X PRODUCT DISTRIBtlTION: 

HYDROCARBONS: 21-88 H20= 29-26 
(}XY6ENATES = 0-98 CO : 40.77 
C02 = 2-05 H2 z 5-05 

tt~t~t~tttf~t~tt~ttft~ttft~tttt~tt~tttttttttttt~tt~tttt~ttetttt~t~t~÷t~ttt~t~t~ttttt~ttt~ 

BYI)ROCARBON SEL~CTIVl]Y, WTX, 

C1 : 18.57 C4tENE : 2.44 
C2*ANE : 4.14 C5t~11 : 4D.54 
C2tENE : 0.00 C12÷C18: 11.09 
C3fANE : 8.02 C19tC23: 2-61 
C3fENE : 2.23 C24t~l : 1.24 
C4 ISO+ANE: 9-03 C35+ = 0.10 

~f~tff÷ff÷~fftfft÷÷ff~Hf~ttftf~t~fff~f~ffff÷~t~t÷fft÷~t÷ttt~t~ff~f÷ffH~f~÷. 

~EL FRACTIONS, WT%: 

GASOLINE (C5tClI): 40-54 
DIESEL (C9tC25) : 24.99 

t~ttttt~tttttt~ftt~t~tttttttt~t~tt~t~tttttttttt~tttt~tttt~÷tft~tttttttttt~ttt~tttttt~ 

% ELEMENTAL RECOVERYI CARBON : 96.16 
HYDROGEN: 96.24 
0XY~EN : 101-32 

tt~t~tt~ttttt~tttttt~tttttt~tttttf~tt*ttttttttttttttttttttttttttttt~t~t~ttt~t~tttttt~ttt.] 
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TABLE 59 

HYDROCARBON PRODUCT D[STRIBUTIOrl 

RUN NO. 8862~It31 

SAMPLE NO. 38 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N fALKANE$ ltALKENE BRANCHED ISOMERS 
WT % ~IOLE % WT % ~3LE • WT • MOLE 

18.57 52.08 0.00 0.00 0.00 0.00 

4.14 6.19 0.00 0.00 0.00 0.00 

8.02 8.18 2.23 2.38 0.00 0.00 

8.88 6.87 2.44 1.95 0.15 0.11 

8.32 5.18 1.76 1.13 0.58 0.36 

8.95 4.67 0.15 0.08 0.35 0.18 

5.17 2.32 0.35 0.16 0.00 0.00 

3.44 1.36 0.17 0.07 0.47 0.19 

3.62 1.27 0.ii 0.04 0.55 0.19 

3.18 1.01 0.00 0.00 0.54 0.17 

2.38 0.69 0.00 0.00 0.46 0.13 

2-05 0.54 0.(30 0.00 0.41 0.1] 

1.75 0.43 0.00 0.00 0.34 0.08 

1.50 0.34 0.00 0.00 0.26 0.06 

1.28 0.27 0.00 0.00 0.21 0.04 

1.11 0.22 0.D0 0.00 0.17 0.03 

0.95 0.18 0.00 0.00 0.14 0.03 

0.81 0.14 o.OO o.00 0.11 0.02 

0.68 0- i i  0.00 0.00 0.09 0.01 

0.56 0.09 0.00 0.00 0.07 0.01 

0.46 0.07 0.00 0.00 0.05 0.01 

0.36 0.05 0.00 0.00 0.04 0.01 
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TABLE 59 (CONTINUED) 

DyBROCARBON PRODUCT DISTRIBUTION 

RUN NO. B862t1÷31 

S~PLE NO. 38 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3:q 

3~. 

40 

N'i'ALKANES 
WT ~ mOLE 

O.29 0.04 

0.23 0.03 

0.19 0.02 

0.15 0.02 

0.13 0.01 

0.11 0.01 

0.09 0.01 

0.08 0.01 

0.07 0.01 

0.06 0.01 

0.05 0.00 

0.04 0.00 

0.03 0.00 

0.03 0.00 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

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

O.O0 O.O0 0.03 0.00 

0.00 0-00 0.02 0.00 

0.00 O.O0 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 O.O0 

0.00 0.00 0.00 0.00 

O.O0 0.00 0.00 0.00 

O.O0 O.O0 0.00 0.00 

0.00 O.O0 0.00 0.00 

0-00 0.00 0.00 0.00 

O.OD O.O0 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 

II0 



TJ2CE__~_ 

PROCESS CONDITIONS AND PRODUCT SUe~IARY 

~ttttttt~tt~÷tt~tttttttt~tt~ttttItttttttt+ttt~tt~tt~ttttttft~ttttttt~ttttt~tfttt~tf~t~tft 

CATALYST '. Co/ZR/SILICJJEXTENDEI) TES 
SAMPLE NO: 8862tlt31t41 

REACTOR LOANING, HLS ' 450.0 T, C : 261.5 FEED RATIO, 
CATALYST LOADINC, W'F%; 21-1 P, PSIG ; 300 CO/H2' 1-00 
TIME ON STREAM, HRS ; 1108-0 SV, L/G/HR: 2.00 

t t t  t t t t  t t  t t  t t t  t t t t t  t t t t t t t t  t t t t t t t t  t t 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 i t  t t t t t t t t t t t t t ÷  

USAGE RATIO, CD/H2 '. 0-54 BULK ACTIVITY, 
%DVERALL Co~rv., CD+H2: 56.04 r~L SYNGAS/K8 CAT/HR' ~-055 
%0] COrtV- : 39-27 SPECIFIC ACTIVITY, 
%H2 CONy- : 72-81 MOL C0/MOL MEI'AL/MIN: 0-327 

+ttttttt~tttttttttttttttttttttttttttt t t t  tttttttttttttttttttttttttttttttttttttttttttttttttttttttt t 

WEIGHT ~ PRODUCT DISTRIBUTION.' 

HYDROCARBOtlS' 15.64 H20. 20.26 
0XYCENATES : 0-31 CO: 57.82 
CD2 : 4.12 112 : 1-85 

t 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 f f t  t t t t t t t t t t f 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 f t t l t f t  f t t t t t t t t t  ' 

HYDROCARBON SELECTIVITY, WT~: 

C1 : 11.70 C4tENE '. 3-30 
C2tANE ' 2-71 C5IC11 • 38-64 
C2tENE ' 0.09 C12tC18.. 21-31 
C3tANE : 2-91 C19tC~ "." 6-90 
C3tENE : 3-28 C24t~4 : 5.08 
C4 ISO+ANE: 3-77 C35 + : 0-31 

ttttttttttt~tttttttttttttt~tt~tt~t~tt~ttttttt~t~tttttttt~tttttt~tttt~tttIttttttttttt~tttttttt~It 

FI.tEL FRACTIONS, w'rI: 

- -  GASOLINE (CStCII): 38.64 
DIESEL (C-(~H~25) : 43-55 

% ELEMENTAL RECOVERY: CARBON: 95.77 
HYDROGEN: 9~-36 
OXYCaN : .99-58 

t~*~t~ttttttt~ttttttttttttttttt~ttt~tttttt~tt~tt~ttttttt~tttttt~t~ttt~tttt+ttttttttttttttttttttt 

III 



T~: ' :  61 

HYDROCARBOM PRODUCT DISTRIBUTION 

RLIN NO. 8862~031 

SAMPLE NO. 41 

CARBO~ 

1 

2 

3 

4 

5 

6 

Z 

8 

9 

i0 

ii 

12 

13 

14 

15 

16 

17 

18 

18 

20 

21 

22 

i~(D. 
N~ALKANE$ ifALKENE BRANCHED ISOMERS 

WT • MOLE % WT ~ MOLE • WT % HOLE % 

11.70 45.01 0.00 0.00 0.00 0.00 

2-71 5-57 0.09 0-20 0-00 0.00 

2.91 4.07 3.28 4.80 0.00 0.00 

3.71 3.94 3.30 " 3.63 0.06 0.06 

4.46 3.81 3.30 2.90 0.42 0.36 

7.42 5.31 0.32 0.24 0.00 0.00 

4.04 2.49 0.58 0.36 0.45 0.28 

3.17 1.71 0.44 0.24 0.52 0.28 

3.57 1.72 0.37 0.18 0.71 0.34 

3.51 1.52 0 . 3 7  0.16 0.81 0.35 

2.97 1.17 0.30 0-12 0.90 0.35 

3.03 1.10 0.00 O.OD 0.96 0.35 

2.77 0.93 0.00 0.00 0.96 0.32 

2-49 0-78 0.00 0-00 0-90 0-28 

2.23 0.65 0.00 0.00 0-85 0.25 

1.98 0.54 O.DO 0-00 0.77 0.21 

1.74 0.45 0.00 0.00 0.67 0.17 

1-50 0.36 0.00 0.00 0.45 0.11 

1.35 0.31 0.00 0-00 0.34 0.08 

1-23 0-27 0.00 0-00 0-26 0.06 

1-15 0-24 0.00 0.00 0.20 0.04 

1.08 0-21 0.00 0.00 0-17 0.03 
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TABLE 61 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUt~ ~JO. 8862"ti~31 

SAMPLE NO. 41 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT Z I~OLE ~ ~ ~ I~C)LE ~ WT ~ J~OI_E 

0.98 0.19 0.00 0.00 0.14 0.03 

0.86 0.16 0.00 0.00 0.12 0.02 

0.75 0.13 0.00 0.00 0.10 0.02 

0.63 0.11 0.00 0.00 0.08 0.01 

0.53 0.09 0.00 0.00 0.06 0.01 

0.4;4 0.07 0-00 0.00 0.05 0.01 

0.36 0.05 0.00 0.00 0.04 0.01 

0.29 0.04 0.00 0.00 0.03 0.00 

0.23 0.03 0.00 0.00 0.03 0.00 

0.18 0.02 0.00 0.00 0.(12 0.00 

0.14 0.02 0.00 0.00 0.02 0.00 

0.11 0.01 0.00 0.00 0.01 0.00 

0.08 0.01 0.00 0.00 0.01 0.00 

0.06 0.01 0.00 0.00 0.00 0.00 

0.05 0.01 0.00 0.00 0.00 0.80 

0.05 0.01 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 U.O0 0.(.10 
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TABLE 62 

~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUI~IARY 

tt~tttt~ttt~t~ttt~ttttt~tttttttttttttttt~tt~t~ttttttttttt~tt~tttt~tt~tttttttttttttttttttttttt 

CATALYST : Co/ZR/SILICA/EXTENDEDTES 
SAMPLE No: 8862tl~31t4~ 

REACTOR LOADING, MLS = qS0.0 T, C : 259.9 FEED RATIO, 
CATALYST LOADING, WT%~ 2.1-1 P, PSIG : 300 C0/H2~ 1.0O 
TIME ON STREAM, HRS ~ 1180-0 SV~ L/G/HR~ 2-~] 

~tt~tttttt~t~tt~t~tt~tttt~t~t~tt~tttt~tttttt~t~ttttttttt~ttt~t~ttttttt~ttt~tt÷ttttttt~tt~ 

USAGE RATIO, C0/H2 : 0.54 BULK ACTIVITY, 
%OVERALL CONV-, CO+H2: 54-96 MOL SYNGAS/KG CAT/HR= 49-094 
~J~0 CONV. = 38-ZV~ SPECIFIC ACTIVITY, 
%H2 CONY- = 71.49 MOL C0/MOL V~TAL/MIN: 0-321 

ttttt÷tt•tttttttttttttttttt•tttt•ttttt•tttttttttttttttttttttttttttttt•tttt•ttttttt•ttttttt•ttt. 

WEIGHT X PRODUCT DISTRIBUTION' 

H~ROCARBONS: 16-06 H20:19.71 
OXYGENATES ! 0.39 CO = 58.47 
C02 : 3,44 H2 = 1.93 

ft~t~÷~ftttfttt÷t~ttftftt~tf÷~f~tftt~t~tt~tt+ftttttttttt~tttfttt~tt~tttttt~tHtttt~ttt÷tttt~ 

HYDROCPRBON SELECTIVI'rY~ W'TX: 

CI : 12.52 C4tENE : 3.43 
C2tANE : 2-42 CSfCll : 39.D7 
C2~E~E : O-10 C12~C18:20-42 
C3fANE : 3.20 C19~C23: 6.5q 
C3fENE : 3.36 C24t34 : 4.63 
C4 XSO+ANE: 3.92 C35+ : 0.4[] 

t t t t ÷ t t t t t t t t t t  ttttttttttttttttttttttttttttttttttttttttttttfttttttttttttttttttttttttttttttttft 

FUEL FRACTIONS, WT~: 

GASOLINE (C5+C11): 39-07 
DIFSEL (C9~C25) : 41-59 

ttttttt~÷tttttttt÷~ttttttt~ttt÷ttt~ttttttt~t÷et~tt~ttt~ttt÷tttttttt~ttt~tttttt~t~t~tttt÷~ttt~ 

~ELEFIENTAL RECOVERY: CARBO~! : 97.15 
HYDROGEN: 101-33 
0XYGEt= : 98.74 

t t t t t t t f t t t t t t t ÷ f t t t t t t t t t  tf÷t~tfttttttttttttttf~ttftttttttttttttttttttttttttttttttttttttftttt" 
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TABLE 63 

HYDROCARBON PRODUCT DISTRIBLITIOf'I 

RUN NO. 8862~-1t31 

SAMPLE NO. 44 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES I'I'ALKENE BRAtiCHED ISOMERS 
Nl" ~ ~k3LE ~ WT Z MOLE ~ WT ~ MOLE 

12.52 46.60 0.00 0.00 0.00 0.00 

2.42 4.80 0.i0 0.21 0.00 0.00 

3.20 4.33 3.36 4.76 0.00 0.00 

3.85 3.96 3.43 3.65 0.06 0.07 

4.55 3.76 3.28 2.79 0.44 0.36 

7.94 5.50 0.30 0.22 0.00 0.00 

4.21 2.51 0.65 0.40 0.44 0.26 

3.23 1.69 0.47 0.25 0.48 0.25 

3.54 1-65 0.40 0.19 0.67 0.31 

3.42 !.44 0.38 0.16 0.75 0.31 

2.79 1.06 0.29 0.ii 0.82 0.31 

2.84 1.00 0.00 0.00 0.87 0.30 

2.60 0.84 0.00 0.00 0.86 0.28 

2.35 0.71 0.00 0.00 0.81 0.24 

2.13 0.60 C}.03 0.01 0.74 0.21 

1.93 0.51 0.00 0.00 0.74 0.19 

1.78 0-44 0.00 0.00 0.70 0.17 

1.56 0.37 0.00 0.00 0.48 0..11 

1.38 0-31 0.00 0.00 0.41 0.09 

1.17 0-25 0.00 0.00 0.28 0.06 

1-03 0-21 0.00 0.00 0.21 0.04 

0.92 0.18 O.OO {].OO 0-I~ 0.04 

1i5 



TABLE 63 (CONTINUED) 

HYDROCARBON PRODUC! D ISTRIBU!ION 

RUN NO. 8862tlt31 

SAMPLE NO. 44 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'ALKANES 
WT % MOLE % 

0.81 0.15 

0.71 0.15 

0.62 0.10 

0.53 0.09 

0.45 0.07 

0.38 0.06 

0.32 0.05 

0-27 0.O4 

0.23 0.03 

0.19 0.03 

0.16 0.02 

0.13 0.02 

0.i0 0.01 

0.08 0.01 

O.O8 0.01 

0.05 0.01 

0.04 0.00 

0.03 0.00 

IfALKENE BPANCHED ISOtERS 
WT % ~OLE X ~i" % MOLE X 

0.00 0.00 0.15 0.03 

0.00 0.00 0.13 0.02 

0.00 0.00 0.i0 0.02 

0.00 0.00 0.09 0.01 

0.00 0.00 0.07 0.01 

0.00 0.00 0.06 0.01 

0.D0 0.00 0.05 0.01 

0.00 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 O.DO 

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 O.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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~SS BALANCE 
PROFESS CONDITIONS AND PROTRICT SUI'tlARY 

tt~t$ttttttttttttt~t~tt~tt~tftttttt~tttttttt~tttttt+tttf~tttt~ttttt~tttttttt~tttttttttttttttt~t 

CATALYST : COIZRISILICA/EXTENDED TES 
SAMPLE No= 8862tlt31t47 

REACTOR LOADING, ~LS : 450-0 T, C ~ 260-0 FEED RATIO, 
CATALYST LOADING, Wl'%: 21.1 P, PSIG = 300 CO/H2:~-00 
T=~E ON STREAM, HRS : 1327-0 SV, L/G/HR~ 2-00 

~tttt~tttttt*tt*tttttttttttttttttt*ttttttt~tttttttttt~ttttttttttttt÷tttttt~ttttttttttttttt~tttt~* 

USAGE RATIO, COAI2 : 0.53 &ILK ACTIVITY, 
7~0VERALL CONY-, CZB'H2: 53-86 MOL SY~GA.~/KG CAT/MR: 48.112 
%C0 CONy- : 37.35 SPECIFIC ACTIVITY, 
%H2 COMV. : 70.37 MOL C0/~OL HETAJ_/HIN: 0-)12 

tt~tttttttttttttttttttt~ttt~ttttt~tttttttt~tt~ttHttttttttttttttttttttttttt~tttttttttttttttt~tttt 

WEIGHT ~ PRODUCT DISTRIBUTION: 

HYnROCARBONS: 16-08 H20: 19-22 
OXYGENATES ; 0.39 CU , 59.03 
C02 : 3.28 H2 , 1.99 

tttttftttttttttttttttttttt÷ttttttttttttttttfttftttttttSttttttttttt 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  

HYDROCARBON SELECTIVITY~ WT~. 

C1 ~ 13.22 C4tENE = 2-97 
C2tANE : 2.40 C5tC11 ~ 41.74 
C2fENE : 0.10 C12.C18~ 18.92 
C3tANE : 2.59 C19tCZ3: 7-53 
C3tENE = 3-i~ C24t34 : 4-01 
Cq ISO+ANE: 3.~2 C3S + : 0.16 

t+tt~ttttttttttttt~tttttttttttttttHtt~ttttttttt~ttttttttttttttttttttt~tttttt~tt~tttftt~ttttt~ttt 

FUEL FRACTIONS, w"T'%: 

GASOLINE (C5tC11): 41.74 
DIESEL (C9.C25) : qi.63 

~ttt*~*tttttttttttÈtttt**~t~tttttttttt~tttttt*~*tttt*t*tt~t~tt~tt~tttHt~ttttttttt~t*~t~ttt~tt 

ELEME~frAL RECOVERY ; CARBOt= : 98- 4/4 
HYDROGEt~ • l{Y2.38 
OXYC~N : 99.10 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t t t t t t t t t t t t t  
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TABLE 65 

HYDR{DCARBON PRODUCT DISTRIBU.T.ION 

RUN NO. 8862~it31 

SAMPLE NO. 47 

CARBDN NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES ltALKENE 
WT ~ MOLE ~ WT • MOLE 

13.22 48.64 0.00 0.00 

2.40 4.71 0.10 0.22 

2.59 3.47 3.14 4.40 

3.16 3.21 2.97 3.12 

3.95 3.23 2.92 2.46 

8.66 5.93 0.47 0.33 

4.66 " 2.74 0.97 0.58 

3.71 1.92 0.77 0.40 

3.81 1.75 0.53 0.25 

3.30 1.37 0.44 0.18 

2.55 0.96 0.29 0.11 

2.57 0.89 0.00 0.00 

2-33 0.75 0.00 0.00 

2.13 0-63 0-00 0.00 

1-95 0.54 0.01 0.00 

1.82 0.47 0.00 0.00 

1.73 0.42 0.00 0.00 

1.64 0.58 0.00 0.00 

1.52 0.33 0-00 O.OD 

1.35 0.28 0.00 0.00 

1-15 0.23 O.OO 0.00 

0.97 0.18 0.00 O.OD 

B~NCHEI) ISOMERS 
~T % MOLE % 

0.00 0.00 

0-00 0-00 

0.00 0.00 

0.06 0.06 

0.34 0.28 

0.00 0.00 

0.74 0.44 

0.90 0.47 

0.94 0.43 

0.96 0.40 

0.83 0.3! 

0.81 0.28 

0.77 0.25 

0-70 0.21 

0.65 0.18 

O.64 0.17 

0.64 0.16 

0.54 0.13 

0.50 0.11 

0.42 0.09 

0.34 0.07 

0.27 0.05 
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TABLE 65 [CONTINUED) 

HYDROCARBON PRODUCT DISTRIBIJTIOt~ 

RUN NO. 8862+i~31 

SA~]PLE NO. 47 

CARBON NO. 

23 

2~ 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3a 

35 

36 

37 

38 

39 

40 

NtALKANES ItALKENE BRANCHED I SOI~ERS 
WT % MOLE • WI" ~, MOLE • WT • MOLE % 

0.81 0.15 0-00 0.00 0-20 0.04 

0-67 0-12 0-00 0.00 0-16 0-03 

0.57 0.09 0-00 0-00 0-13 0-02 

0-46 0-07 0.00 0.00 0-10 0-02 

0-38 0.06 O-OO (;-00 0-07 0-01 

0-31 0-05 0.00 0.00 0.06 0-01 

0-25 0.04 0.00 0-00 0-05 0-01 

'0-20 0-03 O.DO 0-00 0-04 0.01 

0-16 0.02 0.00 0.00 0.04 0-01 

0-13 0-02 0.00 0-00 0.03 0-00 

0.09 0-01 0-00 0.00 0.02 0.00 

0-07 0-01 0-00 0-00 0.01 0.00 

0.05 0.01 O.OO 0.00 0.01 0.00 

0.04 0.01 0.00 0.00 0.01 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 

0.01 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 O.OO 
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TABLE 66 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU.~IARY 

~ttt~t~tt~t~tt~ttt~t~t~t~tt~ft~f~ttt~ftttft~tfttttt~t~f~ftff~t~÷~ttt~tttt~t~tttf~ft~ 

CATALYST : Co/ZR/SILICA/EXT~DED TES 
SAtIPLE NCI: 8862tlt31t50 

REACTOR LOADING, ~ILS : 450.0 T, C : 2~9-7 FEED RATIO, 
CATALYST LOADING, WT%! 21-I P, PSIG : 300 CU/H2= l-U0 
TIME ON STREA~, HRS : 1444.0 SV, L/G/HR: 2-00 

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

USAGE RATIO, C0/H2 : 0.52 BULK ACT~VXTY, 
~flV~RALL CO~-, C0+H2: 53-43 MOL SYNBAS/KG CAT/HR: 47-731 
%C0 CONV. : 36.71 SP~cIPzc ACTIVITY, 
%H2CoNv. : 70.16 MOL C0/MOL ME'I"AL/MIN: 0-30~ 

tttt•tttt•ttt•t•tt•t••tt••ttttttt•ttt••ttttttt•+÷•tttt•ttttttt•t••tt•tttttt••ttt•tt••tttt•tttti 

WEIGHT ~ PROTXICT DISTRIBUTION: 

HYDROCARBONS= 14-55 H20: 19-05 
OXYGENATES : 0-45 CO : 60-62 
C02 : 3-28 H2 = 2 - 0 4  

t~t~fft~ttttt+tt~tf÷t~+~ft~t~t÷t~tttt÷~t~t~ft~f~ttf~ttttf~ft~ft+t~ftttt~ftt~tft~. 

HYDROCARBON SELECTIVITY, WTX'. 

C1 : 14.47 C4tENE : 3-22 
C2tANE : 2-78 C5tClI : 41-82 
C2tENE : 0-11 C12tC18= 18-47 
C3+ANE : 2-81 C19tC23= 5-8B 
C3+ENE : 3.28 C24~34 : 3.43 
Cq ISO+ANE: 3-57 C35+ : 0-18 

ttttttttttttttt~ttttttttttt~ttttttttttttttttttttetttttttttttttttttt~t~tttttttttttttttttttttttt 

FUEL FRACTIOMS, W'l'~: 

GASOLINE (C5+ClI): 41-82 
DIESEL (C9tC2S) = 38.03 

tt•t*t••ftt•••ft•ff••ft••ft•f•t•tt+t+f•tttt•ff•fft•tttfttt••tttt•••t•ft•tttttiff•tt••tfftftttt 

% ELEMENTAL RECOVERY= CARBON : 95-40 
HYDROGEN: 97.87 
OXYGEN : 98-92 

~tH÷~t~fttf~t~t~t~ffttt~ttttttt~ttt~tt~tt~tt~t~÷tt~tt~tf~tttttttttt~t~t~t~ttt 
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TABLE 67 

HYDROCARBON PRODUCT DISTRIBUTIUN 

RUN NO. 8862+It31 

SAMPLE tJO. 50 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

i6 

17 

iR 

!9 

20 

21 

22 

N@ALKANES ItALKENE BRANCHED ISO~RS 
• MOLE • WT • I~OLE % WT % {IOLE % 

14.47 49.96 0.00 0.00 g.oo 0.00 

2.78 5.12 0.11 0.23 0.00 0.00 

2.81 3.53 3.28 4.31 0.00 0.00 

3.51 3.34 3.22 3.18 0.06 0.06 

4,51 3.46 3.28 2.59 0.39 0.30 

9.81 6.30 0.40 0.27 0.00 0.00 

5.15 2.84 0.74 0.42 0.51 0.28 

3.57 1.73 0.51 0.25 0,52 0.25 

3.47 1.50 0.37 0-16 0.64 0.27 

3.30 1.28 0.35 0.14 [)-70 0.27 

2.57 0.91 0.27 0.i0 0.77 0.27 

2.64 0.86 0.00 0.00 0.86 0.28 

2.3/ 0.71 0.~ 0.00 0.86 0.26 

2.12 0.59 O.D(l 0.00 0.82 0.2.3 

1-87 0-49 0.02 0.01 0.75 0.20 

1.65 0.40 0.00 0.OU 0.71 0.17 

1.46 I).34 O.DO 0.00 0.62 0.14 

1.30 0.28 0.00 0.00 0.4,3 0.09 

1.21 0.25 0.00 C).O,q 0.34 0.07 

1.08 0.21 0.00 0.00 0.26 0.05 

0.94 0.18 O.LK} {l.O0 0.21 O.[W~ 

0.80 0-14 0.00 O.{X) 0-18 0.03 
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TABLE 67 .(CONTINUED) 

HYDROCARBON PRODUCT DIS'[RIBUTION 

RUN ~.  &862+it31 

SAMPLE NO. 50 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

610 

NtALKANES 
WT • r'IOLE % 

0.68 0.12 

0.57 0.09 

0.48 0.08 

0.40 0.06 

0-32 0.05 

0.27 0.0q 

0.22 0.03 

0.18 0.02 

0.14 0.02 

0-11 0-01 

0.09 0.01 

0.06 0.01 

0-05 0.01 

0.03 0-00 

0.02 0.00 

0.02 0.00 

0.O2 0-00 

0.02 0.00 

I~ALKENE BRANCHED ISOMERS 
WT ~ ~tOLE ~ WT ~ ~IOLE 

0.00 0.00 0.15 0.02 

0.00 0.00 0.12 0.02 

0.00 0.00 0.10 0.02 

0.00 0.00 0.08 0.01 

0.00 0.00 0.07 O.Ol 

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 0.00 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 
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~BLE~ 

HASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

tf~t~tft~ft~tt~tt~t~t~tt~t~tttt~t~t~f~t~t~t~tttt~f~t~t~ttt~ftt~tttt~tt 

CATALYST : Co/ZP,/SILICA/EXT~EL) TES 
SAMPLE No: 8862tlt31t53 

REACTOR LOADING, fILS ~ 450-0 T, C : 259.0 FEED RATIO, 
CAThJ_YST InADING, t¢I"%: 21-1 P, PSIG ~ 30(] Cg/H2: 1-00 
TIME ON STREAM, HRS : 1516-0 SV, L/G/HR: 2.00 

tttttt•tt•tt•tt••tt•t•tt•tt•t•tt•tftt••t••t•tt••tt••••••tt••••t••tt•tttt•ttttt••••t•tt••ttt••t•t• 

USAGE RATIO, C0/H2 : 0-53 ~ILK ACTIVITY, 
~0VERALL CO?N-, C0+H2: 53-65 ~L SYNRAS/KG CAT/HR: 47-923 
E0 CONV. : 36-95 SPECIFIC ACTivITY, 
%H2 CoNy. : 70-35 ~tOL C0/tIOLMETAL/MIN: 0-~e8 

~fttttttt~tt~tttttttttt~i~tt~tttttttttttt~t~tttttttttt~t~t~t~tt~t~tt~ttt~tt~tft~t~t~ttttt 

WEISMT Z PRODUCT DISTRIBLrrION: 

HYDROCARBONS: ].5-99 H20: 19-31 
OXYGENATES : 0-43 CO : 59-7~ 
C02 ~ 2.53 H2 : 2-01 

~1"~t~t~tt~tt~1~t~tt~ttt~f~ttt~f~t~f~t~tt~tt~tt~t~ttt~ft~f~tt~t~t~t+ttt~tt~t 

HYDROCARBON SELECTIVITY, Wl'=X , 

CI : i0-04 CqtENE : 2-~) 
C2tANE : 2-30 C5+C11 : 44.61 
C2tENE : 0.00 C12tC18: 19-24 
C3tANE : 2-q7 C19~C~: 7.17 
C3tENE : 3.01 C24t~ : 4-77 
C4 ISO+ANE: 3-20 C35 + : 0.38 

t•tt•t•t•tt•t••••••tt•tt••tt••t•t••••tt••t••tt••••t•tt•t•••tt•••t•t•ttttt•+ttt•t•••t÷tttt•••ttt 

FUEL FRACTIONS, WT~ 

GASOLINE (C5~(]i~): 44.61 
DIESEL (C9,C25) = 41.68 

ttttttttttttt~tttttttt*t~tttt~ttttt~tttttt~ttttttttttttHttttt*ttH~tt~t~tt~*~tt~+tt~t~+tt** 

ELEtlENTAL RECOVERY : CARBON : 98.12 
HYDROGEN: 101-36 
OXYGEN : 98.48 

~tttf~ttt~ttt~t~tttfttt~tH~ftit~f1ff~tft~t~tt~t~t~t~ttt~ft~tf~tt~tttttf~ff~tft~ 
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TABLE 69 

HYDROCARBOrl PRODUCT DISTRIBUTION 

RUN NO. 8862tI~31 

SAMPLE NO. 53 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

!5 

16 

17 

18 

19 

20 

21 

22 

N~ALKANES ItALKENE 
WT % MOLE % WT ~ MOLE 7. 

I0.04 41.34 0.00 0.00 

2.30 5.05 0.0O 0.00 

2.47 3-70 3.01 4-72 

3.20 3.64 2.80 3.30 

3.94 3.61 2-65 2.49 

10.92 8.36 0.41 0.32 

5.92 3.90 0.81 0.55 

4.05 2.34 0.60 0.35 

3-73 1-92 0.46 0-24 

3.54 1.64 0.40 0.19 

2.67 1-13 0.28 0.12 

2.72 1-06 O.OO 0.00 

2.46 0.88 0.00 0.00 

2.23 0.74 O.O0 0.00 

2.03 0.63 0.03 0.01 

1.87 0.54 0.00 0.00 

1.74 0.48 0-00 0.00 

1-57 0.41 0.00 0.00 

1.47 0-36 0-00 0.00 

1.31 0.31 0.00 0.00 

1-18 0-26 0.00 0.00 

1.02 0.22 0.00 0.O0 

BRANCHED ISOMERS 
WT % riOLE X 

0-00 0-D0 

0.00 0.00 

0-00 0.00 

0.00 0.00 

0-26 0-24 

0.33 0.25 

0.54 0.35 

0.60 0.35 

0.75 0.39 

0.98 0.45 

0.76 0.32 

0.81 0.31 

0.78 0.28 

0.72 0.24 

0.63 0.20 

0.62 0.18 

0.6O 0.17 

O.42 0.11 

0.35 0.09 

0.31 0.07 

0.24 0.05 

0.23 0.05 
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TABLE 69 (CONTINUED) 

HYDRDCARBOH I-~()IXICT DISTRIBUTION 

RUN NO. 8862elf31 

,SAMPLE NO. 53 

CARBON rK}. 

2q 

25 

26 

27 

28 

29 

30 

$1 

32 

33 

34 

35 

56 

37 

3B 

39 

40 

NtALKANES ltALKENE BRANCHED ] SOrtERS 
•T % MOLE % WT % P~OLE % WT • t~W.E % 

0.88 0.18 0.00 0.00 0.19 0.04 

0.76 0.15 0.00 0.00 0.16 0.03 

0-614 0.12 0.00 O.OC 0.13 {).02 

N.Sq 0.10 0.00 0.00 0.11 0.02 

0.45 0.08 0.00 0.00 0.09 0.02 

0.38 0.06 0.~ 0.00 0.07 0.01 

0.31 0.05 0.00 0.00 0.06 0.01 

0.26 0.04 0.00 0.00 0.05 0.01 

0.21 0.03 0.00 O. O0 0.04 0.01 

0.18 0.03 0.00 0.00 0.03 0.00 

0.14 0.02 0.00 0.00 0.03 0.~ 

0.12 0.02 0.00 0.00 0.02 0.00 

0.09 0.01 0.0(| N.O0 0.01 0.00 

0.07 0.01 0.00 0.00 0.00 U.O0 

0.05 0.01 0.00 0.00 O.UO 0.1,10 

0,06 0.01 0-00 0.00 0.00 O.Ik} 

0.05 0.01 0.00 0.00 0.00 0.00 

0.03 0.00 O.OO 0.00 0.00 O.IWJ 



TABLE 70 

I~ASS BALANCE 
PROCESS CONDITIONS AND PROIXfCT SUM~RY 

ftt~ttt~tttttttt~fttttttttttttttttt~ttttttt~t~t~tttttt~t~ttttttttttt~ttttt~tt~tt~t~t 

CATALYST : Co/ZR/SILIcA/EJ(TEtlDED TES 
SAMPLE f~o'. ~62tlt31t~ 

REACTOR LOAgING, HLS ! 450.0 T, C : 260.0 FEED RATIO, 
CATALYST LOADING, WTX= 21-i P, PSIG : 300 CU/H2: l-0O 
T I~  n, STRF.AM, MRS : 1613-0 SV, L/G/HR~ 2.00 

~t~ttt~tt~t~t~~t~tt~ttt~ttt~t~f~t~Ht~t~t~t~f~tt~tttttttt~tt~. 

USAGE RATIO, COAH2 : 0.53 BULK ACTXVITY, 
%0VERALL CONY., C0+H2: 53.31-I MOL SYN~/KG CAT/MR: 47.~6 
%CO CONy. : 36-78 SPECIFIC ACTIVITY, 
%H2 CONY. = 69-90 V~L C0~L METAL/MIN: 0-307 

tttttttttttttttttttttttttttt•tttt•t••ttt•ttt•ttttttttttttttttttttt•tt•t•tt•tt•tttttttttttt•ttt( 

WEIGHT X PRODUCT DISTRIBLri'ION: 

HYD~RBONS: 14-81 H20: 19-41 
0XYGEtIATES : 0-43 C0 : 60-39 
CO2 : 2-9(J H2 = 2-05 

t~ttt~t~ttt~tt÷t~ttttt÷t~t~t~t~t÷~t~tttt÷~÷tt$tttttt~ttttt÷~tt~t~tt~t~÷tt~÷~t~t~tttttttt 

HYDROCJ&RBON SELECTIVII'Y~ WT~: 

C1 : 11-28 -: C4+E~a: 3-~ 
C2*A~E : 2.56 C5~11 = 39.72 
C2tENE : 0.U{J C].2<18:20-10 
C3+ANE : 2-77 C19~: 7-67 
C31~NE : 3-5q C24t~ , 5.31 
Cq ISO+A.E: 3.62 C35+ ; 0-35 

t t t t t t t t t t t t  tt4•ttt••tttt•ttttttt•tttttttttttttttttttttttttttttttttttt•ttttttt•ttttttttt•tttttt. 

FUEL FP~CTIONS, t,r'i'~: 

GASOLIN~ (C5tCli): 39.72 
DIESEL (C9~C25) : 42-61 

~tt~tttt~ttt~t~t~t~t~tftttttttttttt~ttt~t~t~ttttt~tft~t~tf~t~t~ttt~tttt~tt~tttt. 

X ECE~=NTAL R~COVERY: CARSON : 95-81 
HYDROGEN: 98-7~ 

ttttt•ttttt•ttttttt••••tt•t•••t••tttt•tt•ttttttttt•t•ttttt•••t•ttttt•t••tt••••tt•tttt•t•••t•tt 
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TABLE 71 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8~2tlt31 

~ ~ . ~  

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED [SOPtERS 
WT ~ PIOLE Z ~T ~ MOLE ~ WT I P~LE 

11.28 44.24 0.00 0.00 0.00 0.00 

2.56 5.34 0.00 0.00 0.00 O.OO 

2.77 3.94 3.34 4.99 0.00 0.00 

3.59 3.88 3.29 3.69 0.03 0.03 

4.28 3.73 2.80 2.51 0.37 0.33 

8.58 6.26 0.31 0.23 0.26 0.19 

4.75 2.98 O.b2 0.40 0.43 0.27 

3.38 1.86 0.51 0.28 0.50 0.28 

3.52 1.73 0-42 0.21 0.65 0-32 

3.39 1.50 0.43 0.19 0.72 0.52 

2.71 1.09 0.33 0.13 0.77 0.31 

2.56 0.95 0.27 0.i0 0.81 0.30 

2.64 0.~) 0.00 0-00 0.80 0.27 

2.45 0.78 0.00 0.00 0.75 0.24 

2.21 0.65 0.02 0.01 0.69 0.20 

1.96 0.54 0.00 0.00 0.64 0-1B 

1.76 0.46 0.00 O.gO 0.56 0.15 

1.60 0.39 0.00 0.00 0.40 0.i0 

1.53 0.36 0.00 O.DO 0.35 0.08 

1.41 0.31 O.O(l 0.00 0.29 0.06 

1.28 0.27 0.00 0.~ 0.25 (].05 

i . i~  0.23 0.00 O.DO 0.23 0.05 
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TABLE 71 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN t~0. ~62tlt31 

S~PLE ND. 56 

CARBON NO. 

23 

2q 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NfALKANES IfALKENE BRANCHED ISOMERS 
WT • MOLE • WT X ~OLE • WT % IV~ILE % 

1.00 0.19 0.00 0-00 0.20 0.04 

0.86 0.16 0.00 0.00 0.17 0.03 

0.73 0.13 0.00 0.00 0.14 0.03 

0.61 0.11 0.00 0.00 0.12 0.02 

0.51 0.08 0.00 0.00 0.10 0.02 

0.42 0.07 0.00 0.00 0.08 0.01 

0.35 0.05 0.00 0.00 0.07 0.01 

8.29 0.04 0.00 0.00 0.05 0.01 

0-24 0.03 0.00 0.00 0.04 0.01 

0.19 0.03 0.00 0.00 0.03 0.00 

0.15 0.02 0.00 0.00 0.02 0.00 

0.12 0.02 0.00 0.00 0.02 0.00 

0.09 0.01 {].00 0.00 0.01 0.DO 

0.07 0.01 0.00 0.00 0.01 0.00 

0.05 (l.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 0.00 0.00 0.00 0.00 O.IE} 
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TA~L~ 72 

I~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT ~II~tARY 

~t~t~tt÷Ff~ttt~ttf~t~t~tt~ttttt~tt~t#ttttttt~tt~ttt$tttttttttttttttttttttttttttttttttttttt 

CATALYST : CO/ZRJSILICA/EXTENI.F,_]] TES 
SAa'IPLE No: 8R62tlt31t59 

REACTOR LOADING, r'l.S : q50.0 T, C ~ 260.0 FEE9 RATIO, 
CATALYST LOADING, VEX: 21-i P, PSIG : 30D C0/H2: 1-00 
TIHE ON STREA~, HRS : 1684-0 SV, L/G/HR: 2.00 

~tttt~tt~ttt*~ttHt~ttttttttt~t~t~t~ttt~*ttt~t~tt~tt~ttt~t~tt~*tttt~tt*~t+H~Htttttttttttt 

USAGE RATIO, C0/H2 : 0.52 ~ULK ~CTIvI'rY, 
%DVERAU. CONV-, C0+H2: 51-83 P~L SYNC.~S/KG CAT/He: LlG.2f:~J 

CONy. : 35-56 SPECIFIC ACTIVITY, 
XH2 Co~. : 68.11 MOL COh~L METAL/~IN: 0-297 

~tttHtt~ttt~ttttHt~tttttHtHttt~tttttt~ttt~tttt~*tt~tttttt~t~tttttttttttttt*t~ttt~tttttttt~ 

WEIGHT % PRODUCT DISTRI~LrFION: 

HYDROCARI~I~$: 13-67 H2t}= 22.76 
[}XYGE~ATES : 0-51 CO = 58-52 
C02 = 2-q6 H2 : 2.07 

tt~tH~ttttttt~t*Ht*~tttt*~tttttt~tttt*tttt*tt~tttttt~tttt~*t~tttt~ttttttttHtt*t*~**tt~tttttt~t 

IffDR(]C.ARBOM SELECTIVI'rY~ Wl'~: 

CI : 10.57 C~tENE : 3.25 
C2tANE : 2.62 C5tCll : 39.75 
C2+ENE : 0.00 C12tC18: 20.90 
C3~ANE : 2.83 C19~23= 7.70 
C3~ENE : 3.19 C24t3q : 5.54 
Cq ISO+ANE: 3.62 C35+ : 0.22 

tttt~tttHtt~ttttttttt~tttt~tt~ttttttttttttttttttttt~tt~t~ttttt~tt~ttt*+tttttt*ttt*t~*~tt~t~t 

FUEL FRACTIONS, w-r~: 

C~LINE (C5tCll): 39.75 
DIESEL (C9+C25) : 43-13 

tttttttttHttt+ttH~ttt~tttt~tt~+tt~t+ttttttttt*tttttt*tt~tt*ttt~tt~t*tttttttttttHtt+tttt~tt~ttt 

% ELEMENTAL RECOVERY: CARI~')~ : 96-09 
HYDROGEN: 106.96 
[berGEN : 107.27 

ttt~t*~*ttttt~ttt~tttt~tttt~tttttttttttttttt~tttt~+tt~tttttt~tttt~tt~tt~tt~ttttttttt~ttttt~t 
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TABLE 73 

HYDROCARBON PRODUC! D]~TRIBUTI~I 

RUN NO. 8862tit31 

SAMFLE NO. 59 

CARBO~ NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NI"ALKANES I"tALKENE 
WT X f'~OLE • ~T • MOLE 

10.57 42.51 0.00 0.00 

2.62 5.61 0.00 0.00 

2.83 4.15 3.19 4.89 

3.57 3.96 3.25 3.73 

4.49 4.01 2-67 2.45 

9.05 6.77 0.34 0.26 

4.75 3.05 0.66 0.43 

3.43 1.94 0.44 0.25 

3.44 1-73 0.35 0.18 

3.37 1.53 0.37 0.17 

2.73 1.13 0.30 0.12 

2.59 0.98 0.25 0.09 

2-62 0.92 0.00 0.00 

2.39 0.78 0.00 0.00 

2.15 0.65 0.03 0.01 

1.94 0.55 0.D0 0.0U 

1.78 0.48 0.00 0.00 

1.61 0.41 0.00 0-00 

1.55 0.37 0.0D 0.00 

1.37 0.31 0.00 0.00 

1.23 0.27 0.00 0.00 

1.09 0-23 0.00 0.00 

BRANCHED I$O~IERS 
WT % MOLE % 

0.00 0.00 

O.OD 0.00 

0.00 O-U0 

0.06 0.06 

0.38 0.34 

0.00 0.00 

0.45 0.29 

0.45 0.26 

0.59 0.30 

0.70 0.32 

0.79 0-33 

0.88 O.33 

0.89 0.31 

0.86 0.28 

0.81 0.24 

0.80 O.23 

0.77 0.21 

0.54 0.14 

0.44 0.10 

O.34 0.08 

O.28 0.06 

0.24 0.05 
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TABLE 73 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTI@J 

RUN NO. R862tle31 

SAMPLE NO. 59 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NtALKANES ItAI.KENE BRANCHED ISO~RS 
WT % IViOLE • WT 7, I"tOLE ~ WT • ~IOLE % 

0.96 0.19 {l.00 D.OO 0.20 0.0~ 

0.83 0.16 0.00 0.00 0.18 0.03 

(1.72 0.13 0.00 O.DO 0.15 0.03 

0.61 0.11 0.00 0.00 0.13 0.02 

0.51 0.09 0.00 Q.O0 0.ii 0.02 

0.44 0.07 O.OO O. O0 0.09 0.01 

0.36 0.06 0.00 O.O0 0.07 0.01 

0.29 0.04 0.00 O.DO 0.06 0.01 

0.2q 0.03 0.00 O.O0 0.05 0.01 

0.18 0.03 D.OU 0.00 0.04 0.01 

0.14 0.02 0.0(] 0.00 0.03 0.00 

0.I0 0.0! 0.00 0.00 0.02 0.0(I 

0.07 0.01 O.O0 O.(Xl 0.02 0.00 

0.05 0.01 D.O0 0.00 0.01 0.00 

0.03 0.00 0.(30 0.00 [}.01 0.00 

0.02 0.00 [I.00 0.00 {).01 0.00 

0.01 O.DO O.O0 0.00 0.01 0.00 

0.00 0.00 O.O0 0.00 0.01 0.00 

131 



TABLE 74 

F~ss BALANCE 
PROCESS CONDITIONS ANn PRODUCT SUHYlARY 

tt~ttttttttttttttttttttttttt~ttttt~ttttttttttttttttttttttttttttttttttttttttttt~t~ttttttttttt~ 

CATALYST : ColZR/SILIcA/EXTE~JDEI) TES 
SAMPLE ~0 :8862 t l t 31 t62  

REACTOR LOA~ING, MLS : 450-0 T, C : 261.0 FEED RATIO, 
CATALYST LOADING, WT%: 21-I P, PsIG : 300 CO/H2= 1-00 
TIME OH STREAM, MRS : 1780.0 SV, L/G/MR: 2-U0 

tttttttttttttttttttt~tttt~t~t~tttttttttt~t~tt~tttttt~tttttttttttt~tttT÷tttt~ttt~tt~tttttttttC 

USAGE RATIO, C0/H2 : 0-52 BULK ACTIVITY, 
~0VERALL CONV-, Cf-}+H2: 52.34 MOL SYNGAS/KG CAT/HR: 46-755 
~C0 CoNy. : 35.86 SPECIFIC ACTIVITY, 
~H2 CONy. : 68.83 VIOL C0/MOL METAL/MIN: 0.299 

tttttttttttttttttttt•tttttttttttttttttttttttttttttttt•ttttttt÷ttt•ttttt•tttttt•t•ttttttttttt•t. 

WEIGHT ~ PROOUCT ]]ISTRIBUTION' 

HYDROCARBONS~ 15-75 H2D~ 18-39 
OXYGENATES : 0.45 C0 : 60.3b 
C02 : 2.95 H2 : 2-09 

t••t•tttttttttttt÷ttttttt•t••t•tttttt•ttt••t•ttt÷tt•t•ttttt•tttt•tttt•ttttt•tttt••ttttttt••ttt• 

HY]3ROCARBON SELECTIVITY, ~l'X: 

CI : 12.89 C4tENE : 3.(]9 
C2tAt~E : 2.56 C5+C11 : 43-25 
C2tENE ." 0-I0 C12tC18; 17.48 
C3tANE : 2-79 C19*C23" 6-96 
C3t~N~ : 3.13 C2qt34 : 4.0~ 
C4 I$O+ANE • 3.49 C35+ • 0.19 

t t t  t t t t t  f t t t t t t t  tt÷tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t t  t t t t t t t t t t t t f  

~EL FRACTIONS, WT%: 

GASOLINE (C5tC11): 43-25 
DIESEL (C9tC25) : 39-17 

~ttttttttttttt÷t~ttt~t*tt~tt~t~Ht~tHt~ttt~ttt~tt**ttttttt~tt~tttt~+*~tttt~t~ttt+tt*~t*t 

ELEMENTAL RECOVERY: CARBON : 99.14 
HYPROGEN: 101-99 
(]xYsE~ : 98.~6 

÷•tttttttttt÷t•••tttt••t•••t••ttttttttt•tttftttt•ttttt•ttt•tttttt••ttt.t•tttt•••tt••tttt••t•••.• 
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TABLE 75 

HYDROCARBO~I PRODUCT DISTRIBUTIUN 

RUN NO. ~62.i't31 

SAMPLE NO. 52 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

!0 

iI 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Nt'ALKANES 
WT ~ MOLE Z 

12.89 47.25 

2-56 5.01 

2.79 3.72 

3.43 3.47 

4.11 3.35 

9.76 6.65 

5-61 3.29 

4.14 2.13 

3.96 1.82 

3.54 1.46 

2.39 0.90 

2.43 O.P~ 

2.21 0.71 

2.00 0.59 

1.81 0.50 

1.64 0.43 

1.54 O.38 

1.46 0.34 

1.42 0.31 

1.30 0.27 

1.15 0.23 

0.99 0.19 

ItALKENE BRANCHED I SOP, ERS 
WT X MOLE • ~ • I~'~.E X 

0.00 0.00 0.00 0.00 

0.10 0.21 0.00 0.{.)0 

3.13 4.37 0.00 0.00 

3-09 3.23 0.06 0.06 

3.04 2.54 U.36 0.29 

0.44 0.30 0.00 0.00 

0.78 0.47 0.59 0.34 

U.57 0.30 0.66 0.34 

0.41 0.19 0.77 0.35 

0.37 0.16 0.78 0.32 

0.24 0.09 0.71 0.2] 

C).(~q 0.00 0.75 0.26 

O.O0 0.00 0.75 0.24 

D.O0 O.OO 0.70 0.21 

0.(.}3 0.(]I 0.64 0.18 

C}.O0 0.00 0.61 ().16 

0.00 0.00 0.53 0.13 

0.00 O.OI] 0.39 0.09 

O.UO 0.00 0.35 0.08 

0.00 0-00 0-29 0.06 

O.O(} 0.00 0.24 0.05 

0.00 0.00 0.21 0.04 
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TABLE 75 (CONTINUED) 

HYDR~CARB0~! PRODLICT DISTRIBUTIOH 

RUN ~I0. 8862~it31 

SAMPLE ND. 62 

CARBON rJO. 

23 

24 

25 

26 

27 

2R 

29 

30 

32 

33 

34 

35 

36 

37 

38 

3~ 

4(] 

N'I'ALKANES I'I'ALKENE BRANCHED I$OrIERS 
WT % MOLE % WT % r%LE • WT % HOLE 

0-84 0-15 0.00 0-00 0-17 0-03 

0.70 0-12 0.00 0.00 0-15: 0-03 

0.58 0-10 0.00 0.00 0-12 0-02 

0.47 0.08 0-C0 0-00 0-i0 0.02 

0.38 0.06 0-00 0.00 D-08 0.01 

0-32 0-05 0-00 0-00 0-06 0.01 

0-25 0.04 0.00 0.00 0-05 0.01 

0-20 0-03 0.00 0-00 0-04 0-O1 

0-16 0-02 O.00 0-00 0-03 O.OD 

0-12 0-02 0.00 0-00 0-03 0-00 

0.10 0.01 0.00 0.00 0.02 0.00 

0.07 0-01 0-00 0-00 0-01 0-D0 

0.05 0.01 0-00 0-00 0-Ol 0.00 

0.04 0.0O 0-00 0-00 0-01 0-U0 

0.02 0.00 0-00 0-00 0.00 0.OD 

0.02 0.00 0.00 0-00 0-00 0-00 

0.03 0-O0 O.OO 0.00 0.00 0.00 

0.02 0.00 {}.n0 0.D0 0.00 0.U0 
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TABLE 76 

IV~,S$ BALANCE 
PROCESS CONDITIONS AN~ PRODUCT Sur't.b~RY 

tt~tttttttt~t~tttttf~ttft~tttttttft~tttt~tttttttt¢ttt~tttt¢ttttttttttt~ft~t~f~tftttftt~t~t 

CATALYST : CO/ZR/SILICA/EXTE~DF_IJ TES 
S/~MPLE NO~ 8862t1'31'65 

I~.ACTOR LOANING, ~S = 450.0 T, C : 261.0 FEED RJXT]O, 
CATALYST LOADING, ~rr%: 21-i P, Ps!G ~ 30~ CU/H2= 1.00 
TIME ~ STREAM, HRS : 182~-0 SV, L/G/HR: 2-(]0, 

~tttittttHt~Htttt~H~HHt~tt~t~t~t~ttt~*~tt~ttt*~t~ttt~tt~**t~*~t~*~ttttttt*t~*tt 

USAGE RATIO, C0/H2 : 0.52 BULK ACTIVITY, 
~)VI~RALL CONY-, C0+H2: 52-09 ~IOL SYNC~AS/KG C_a,T/HR: /-~-527 
%C0 CONy. ~ 35.68 SPECIFIC ACTIVITY, 
%H2 Cotw. : 68-49 MOL CD/I'IOL ~TAL/HIN: 0-298 

t**e~t~Ht~tHttftt~ttt~tt~ttt~t~t~tH~tt~t~t~+~t~+t+ttttt~ttet~tt~t~tt~*tt~t~ttt+tt~ttt 

WEI6HT ~ PRODUCT DISTRIBLrFION: 

HYDROCARB~)NS: 15-LR ") H2(J! 18-97 
OXYGENATES : 0-~5 CO : 59-~;~:~ 
C02 : 3-21 H2 = 2-09 

*tt*t~t*~ttttt*~tttttttt~ttt~t~ttt~tt~t~t~t~tt*~t~tH~t~t~t*tt~tttt*tt~tt~t~tt*t~t~t~ 

HYDROCARBON SELECTIVITY, WTX: 

C1 ~ 13.78 C4tENE : 3.24 
C2~ANE : 2.53 C5~C11 : 43.92 
C2*ENE : ~.I I  C12tC18: 16.60 
C3tANE : 3.05 C19fC23: 5-06 
C3tENE : 3.36 C2~t34 : 3.43 
C~ ISO+ANE: 3-71 C35+ : 0-13 

~tttttt*ttttttt~ttt~t~tt~tt~H~t~H*~*~tt~t*~H~ttttHttt~+t~ttttttt~ttt~tt~t~+t~e 

FUEL FRACTIONS, W'T%: 

GASOLINE (C5*Cll)~ 43-92 
DIESEL (C9~C25) : 37-(B 

*~*~***~*Htt*~t*tt~*+H~t~tttti~t~ttttttttt~÷tt~t~tttttttttttttttt~ttttt~ttttt~tttt~ttt~tt 

% ~ N T ~ _  RECOVERY: CARm~ : 99.U9 
HYDROGEN: 103.40 
0xYr~. ~ 1~).72 

tt~tttttttttttttttttttttttttttt~t~t*~t~tt~t~t~ttt~ttttt~t~tt~tt*~tt~ttttt~tt~tttt~ttttttt~t 
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TABLE 77 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862flt31 

SAMPLE NO. 65 

CARBON NO. 

i 

2 

3 

q 

5 

6 

7 

8 

9 

iO 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES li'ALKENE 
W'I" • MOLE % WT • MOLE 

13.78 48.41 0.00 0.00 

2.63 4.92 0.11 0.21 

3-05 3.89 3.36 4.49 

3.64 3.53 3.24 3.25 

4.21 3.29 3.06 2.45 

10.07 6.58 0.37 0.25 

5.91 3.32 0.67 0.38 

~.28 2.11 0.57 0.29 

4.03 1.77 0.41 0.18 

3.54 1.40 0.37 0.15 

2.35 0-85 0.25 0.09 

2.39 0.79 0.00 0.00 

2.15 0.66 0.00 0.00 

1.93 0.55 0.00 0.00 

1.74 0.46 0.02 0.00 

1.59 O.qO 0.00 0.00 

1.47 0.34 0.00 0.00 

1.33 0.30 0.00 0.00 

1.24 0.26 0.00 0.00 

1.11 0.22 O.OD 0.00 

0-96 0.18 0.00 0.00 

0.81 0-15 0.00 0.00 

BRANCHED ISOMERS 
WT ~ I~IOI..F_. Z 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.06 0.06 

0.39 0.31 

0.00 0.00 

0.58 0.33 

0.67 0.33 

0.79 0.35 

0.77 0.31 

0-63 0.23 

0.67 0.22 

0.65 0.20 

0.61 0.17 

0.55 0.15 

0.55 0.14 

0.53 0.12 

0.42 0.09 

0.35 0.07 

0.30 0.06 

0.24 0.05 

0.20 0.04 
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TABLE 77 (CONTINUED) 

HYDRIICARB0t~ PRODUCT DISTRIBUTION 

RUN NO. 8B62,1+31 

SAMPLE NO. 65 

NfALKANES lfALKENE BRANCHED ISOMERS 
CARBON N0. WT ~ ["IOLE ~ WT X PIOLE X WT ~ MOLE X 

2_3 0.68 0.12 0.00 0.00 0.16 0.03 

24 0.57 0.09 0.00 0.00 0.13 0.02 

25 0.4R 0.08 0.00 0.00 D.II 0.02 

26 0.39 0.06 0.00 0.00 0.09 0.01 

27 0.32 0.05 O.0O 0.{.]0 0.07 0.01 

28 0.27 O.0a 0.00 O.00 0.06 0.01 

29 0.2.2 0.03 0.00 P,. 00 0.05 0.01 

30 0.17 0.02 O.UO 0.00 O.Lm 0.01 

31 0.14 0.02 0.00 0.00 0.03 0.00 

32 0.10 0.01 0.00 0.00 0.02 0.~ 

33 0.08 0.01 O.Ou 0.00 0.02 0.00 

34 0.06 0.01 O.LK) 0.00 0.01 0.00 

35 0.04 0.00 0.00 0.00 0.01 0.00 

36 0.03 0.00 0.00 0.00 0.01 0.00 

37 0.02 0.00 0.00 0.LD 0.01 0.00 

38 0.01 0.00 0.00 0.00 0.00 O.00 

39 0.01 0.~ 0.(]0 O,.O0 0.00 O.00 

40 0-00 0.00 O.~ 0.00 0.00 P.00 
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TABLE 78 

J~JAss BAL~EE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

ttt~ttttttttt~ttttt~t~tt~tf~ttttttt~tttt~tt~tt~ttttttt~ttttt~tttttti~ttttttttttttt~ttfttttttt 

CATALYST : Co/ZPJSILIcA/F.XTENDED TES 
SAMPLE No: 8862tlt3Zt68 

REACTOR LOADING, MLS : 450-0 T, C ~ 262-0 FEED RATIO, 
CATALYST LOADING, V~'%= 21-1 P, PSIG z 300 C0/H2= 1-00 
TIME ON STREA~I, HR~ = 1951-0 SV, L/G/HR! 2-00 

tt~ttt~ttttttttt~tttttt~÷tt~tt~tttttttt~ttftttt~ttttttttttttttt~t~t~+t~tt~tttttt~tttt~tttt~t: 

USAGE RATIO, C0/H2 : 0-52 BULK ACTIVITY, 
%OVERALL CONY., C0+H2: 51.89 MOL SYNGAS/KG CAT/HR= 46.354 
%C0 Co~v. = 35.68 SPECIFIC ACTIVITY, 
XH2 CoNy. : 68.11 MOL C0/MOL METAL/MINI 0-298 

ttttt••t•ttt•tftt•ftf•ttttttfttfttft•t•t•tft•ttttttt•tfftftttf*tttf•tt••t•tttt••tttttttttt•ttt• 

WEIGHT ~ PROI]UCT ~ISTRIBIITION: 

HYDROCARP_,3NS: 13-79 H2U: 18-98 
OXYGENATES I 0-43 C0 = 61-74 
C02 = 2.8~ H2 = 2-19 

ttttf••t•t••••t•••÷t••••••÷÷••tt•tttt••••t•f•••••t•ttt•t••••t•t••t•t•t÷•ttt••tt•t•••tttttt•••t: 

HYDROCARBON SELECTIVITY, WT~: 

Cl = 10.96 C4tENE : 3-13 
C2fANE : 2.86 C5eCli ~ 39.49 
C2~ENE : 0.12 CIPtCIB= 17.66 
C3tANE : 2-67 C19~C23: 9-38 
E3fENE : 3.07 C24t34 = 6.92 
Cq ISO÷A~E: 3.35 C35+ = D.38 

•t*+tttttttt••fttt*t*tttt•t•fttt+ttft*t•t÷tf•t•fftttf*tf•••t*tt•tft*t*•ttt÷f•tf*•ttff••tttt••f. 

F[IEL FRACTIONS, WT]: 

GASOLINE (C5tCII): 39.49 
DIESEL (C9tC25) : 42-12 

•••f•ff•÷•f*•fff•f*+t÷•ff••ff÷••fftf•t+ftfftff÷÷•••f•tft•f+f•tf•ff•ff•f÷f••ftf•t•÷ffttf•tttftt 

ELEMENTAL RECOVERY: CARBON : 9 4 . ~  
HYDROGEN: 96-95 
OXYGEN ; 99-21 

f••f••t•t•••t•tffff•fff•fff••tt••t••ft••tt•tt•••tff•f•ftt••t•ttt•tttt•tt•t•••••••t•t•tt••ttff• 



TABLE 79 

HYDROI;ARBO~I ~ODUCI DISIRIBIJTION 

RUN NO. 8862tlt31 

SAMPLE NO. 68 

CARBON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISO.ERS 
WT • MOLE % WT X I'k~LE 7, WT % MOLE 

10.96 43.63 0.00 0-00 0.00 0-00 

2.86 6-08 0-12 0.26 0-00 0-00 

2.67 3-87 3.07 4-66 {J-O0 0.00 

3.30 3-62 3-13 3.56 0.05 0.05 

4-32 3-82 3.28 2.98 D.38 0.34 

7.86 5.83 0-28 0-22 0-26 0-19 

4.83 3.07 0-57 0.37 O-~ 0.28 

3-61 2-02 0-49 0-28 0-61 0.34 

3.61 1.80 0-39 0.20 0.73 0.36 

3.34 1-50 0-37 0.17 0-/4 0.33 

2-41 0-99 0-25 0.10 O-lO 0-29 

2.49 0-93 0-00 0,00 0-74 0-28 

2-28 0.79 O-DO O-DO 0-74 0-26 

2.06 0-66 O-O0 0-00 0.58 0-22 

1.83 0.55 0.01 0.00 0.56 0.17 

1-67 0-47 0-00 0-00 0-55 0-15 

1.61 0.43 0.00 0.00 0.49 0.13 

1.59 0.40 O.O0 0.00 0.36 0.09 

1.69 0.40 0.00 0.00 0.36 0.09 

1.70 0.38 0.00 0.00 0.32 0.07 

1.63 0.35 {].00 0.00 0.30 0.07 

1.50 0.31 0.00 0.00 0.29 (l.06 
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TABLE 79 (CONTINUED> 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862+it31 

S A ~  NO. 68 

EARBDN NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES IfALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE % WT % MOLE 

1.33 0.26 0.00 0.00 0.26 0.05 

1,14 0.22 0.00 O.DD 0.22 0.04 

0,97 0.18 0.00 0.00 0.19 0.03 

0,81 0.14 0.00 O.UO 0.17 0.03 

0.66 0.11 0.00 0.00 0.14 0.02 

0.55 0.09 0.00 D.O0 0.11 D.02 

0.44 0.07 0.00 O.O0 0.09 0.01 

0.36 0.05 0,00 0,00 0.10 0.02 

0.28 0.04 0.00 0.00 0.07 0.01 

0.22 0.03 O.OD 0.00 0,05 0.01 

0.12 0.02 0.00 0.00 0.04 O.DO 

0.12 0.02 0.00 0.00 0.02 0.00 

0.09 O-Of 0.00 0.00 0.02 0.00 

0.07 0.01 0.~ 0.00 0.01 0.00 

0.04 0.01 0.00 0.00 0.01 0.00 

0.06 0.01 0.00 0.00 0.00 O.OO 

0.05 0.01 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 O.O0 
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TA~_~ 80 

I~ASS BALANCE 
PROCESS CONDITIONS ANn PROD.CT SUP~IARY 

~t~Htt~Htt~tf~t~t~t~t~t~ttttt~tttt~tttttftfttttttt~ttt~ttttttt~tf~ttttttt~ttttHtttttftttf 

[ATALYST : Co/ZR/SILIC.A/F_XTE~DED TES 
.S~,~..E No: B862tl+31t71 

REACTOR lOADING, ~S : 450-0 T, C : 260-0 FEEn RATIO, 
CATALYST LOADING, WT%! 2.1-I P, PSIG ! 3~ Cb/H2. 1-00 
TIME ON STREAM, HR$ ! 2020-0 SV, L/G/HR: 2-00 

t""tttt"ttttt"tttt~tt"~tt"t~t"~tttttttttt~tttt~"t~ttt~t"ttttttttttt"t"t~t"ttt"tt" 

USAGE P~ATIO, CO/H2 : 0-51 ~'LK ACTIVITY, 
~0VERAI_L CONV-, C0"h~i2: ~9-78 MOL SYNGAS/KG CAT/HR! 44-469 
~0 ~OCIV. : 33-55 SPECIFIC ACTIVITY, 
~2Co~-  = 66-02 ~OL C0/HOL ~E'I'AL/I~IN: 0-280 

t"t"ttt"Htttt""tt"""""t"...tt...tt.tt.t..t~.tttt.t~tt..tttt..tt.... 

WEIGHT Z PRODUCT DISTRIBUTION: 

HYDROCARBONS: 14-73 H2D~ 18-03 
OXY~TES : 0-42 CD = 62.14 
C02 : 2.41 H2 : 2.27 

~""""""**"t~--""tt----+--*----tt----t--*----t--~t.t..t...t...t.t.tt.t.t.tt 

HYI)ROCARBON SB.Ec'rIvITY, w'r~: 

£i : 11.05 C4*E.E : 3-15 
C2tA~ : 2-54 C5,Cii : 45.56 
C2,~ , 0-U C12<I~: 17.47 
C3tANE : 2-~4 C19tC2): 6.49 
C3tENE : 3.18 C24t~ : 3.95 
C4 ISO+~E: 3.49 C35+ • 0.18 

""""~t~"tt÷~t----*tt------tt÷*----~--t.t--..tttttt.t...htt......t..t..tt~t 

FuEl. FRACTIONS, WT[: 

~$OI.INE (£5tC11): 45-56 
DIESEL (C9*C25) : 39.29 

ttttttttttttttttt"ttt"t*ttt"tt~t"tt~ttttttt"ttttttttttt""t"t~ttt~*"~ttttttttttttttttttt 

ELEtIENTAL RECOVERY: [ARBON • 99.21 
HYDROGEN' 101-FA 
OXYGEN : 10fl-G 

•tttt•ttttttttttttttttttt•tttttt•t+•ttttttttttttttttttttttttttttttttttt•ttttttttt•tttt•ttt•tttttt 
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TABLE 81 

HYDROCARBON PRQI].UCT DISTRIBUTION 

RUN NO. 8862eli31 

SAMPLE NO. 71 

CARBON NO. 

i 

2 

3 

4 

5 

7 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES 
WT X ~IOLE % 

11,05 42.78 

2.54 5.25 

2.84 4.00 

3.43 3.66 

4.24 3.65 

10.23 7.37 

6.26 3.88 

4.43 2.41 

4.19 2.03 

3.79 1.65 

2.58 1.02 

2.56 0.95 

2.27 0.76 

2.01 0.63 

1.79 0.52 

1.62 0.44 

1.51 0.39 

1.36 0.33 

1.31 0.30 

1.19 0-26 

1.06 O.22 
; 

0.9O ~.18 

ItALKENE BRANCHED ISOrIER$ 
WT % I~OLE • WT • MOLE % 

0.00 0,00 0.00 0.00 

0-11 0.24 0.00 O.OD 

3-18 4-69 0.00 0-00 

3.15 3-48 0.06 0.06 

3.23 2.86 0.36 0.31 

0.20 0.15 0.44 0.31 

0.61 0.39 0.49 0.30 

0.54 0.30 0.65 0.35 

0.41 0.20 0.76 0.37 

0.38 0.17 0.80 0.35 

0.24 0.i0 0.74 0.29 

0.00 0.00 0.78 0.28 

0.0{} 0.00 0.74 0.25 

0.00 0.00 0.67 0.21 

{).02 0.00 0.60 0.18 

0.00 0.00 0.58 0.16 

0.00 0.00 0.56 0.15 

0.00 (1.00 0.42 0.i0 

0.00 0.00 0.34 0-08 

0.00 0.00 0.29 0,06 

0.(](3 0.00 0.24 0.05 

0.00 O.OD 0,21 0.04 

14?. 



TABI.E 81 {CONTINUED) 

HYDROCARBON PRODI£T D!STR[BUTION 

RUN NO. B862tltSl 

SAMPLE NO. 71 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

qO 

N'I'ALKANES 
W'r% HOLE % 

0.77 0.15 

0.65 0.12 

O.54 0.10 

0.45 0.08 

0.37 0.06 

0.31 0.05 

0.25 O.Oq 

0.21 0.03 

D.17 0.02 

0.14 O.02 

0.11 0-01 

O.08 O-Ul 

O.06 0.01 

0.0~ 0.01 

0.05 0.00 

0.02 0.00 

o.01 0.00 

0.00 0.00 

ltALKENE BRANCHED [SOI~R$ 
~1" ~ MOLE ~ ~1" ~ MOLE 

0.~ 0.00 0.17 0.03 

0.00 O.O0 0.iq 0.03 

O.OO 0.00 0.12 0.02 

0.0(7 0.00 0.09 0.02 

O.OC 0.00 0.08 0.01 

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 0.05 0.00 

0.00 0.OU 0.05 0.00 

0.00 0.00 0.02 0.~ 

0.00 0.00 0.01 O.LIO 

0.00 0.00 0.01 0.00 

0.00 0.00 0.00 O.UO 

0.00 0.,30 0.00 O-DO 

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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TABLE 82 

IIASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUNr~RY 

ttt••t•tt•t•t•tttttttttttttttttt•tt•ttt•tt••tttttttttt•t•ttttttt••ttttttttttttttttttttttttt•• 

CATALYST : Co/ZR/SILICAIfExT- TEST 
SAMPLE NO: 8862tlt31t74 

REACTOR LOADING, ~..S . ~50-0 T, C : 261-0 FEED RATIO, 
CATALYST LOADING, WT%= 21-1 P, PSIG : 300 C0/H2: 1.00 
TIr~E ON STREAM, HRS : 2117-0 SV, L/G/HR: 2-OD 

•tttt•ttttt•ttttttttt••tt•tt•ttttttttttt•t•t•tttttttttttt•ttt•t•ttttttttttttttt•tttt•ttt•tt• 

USAGE RATIO, C0/H2 : 0.52 BULK ACTIVITY, 
%OVERALL CONV-, C0+H2:50-15 f~L SYNEAS/KG CAT/HR: 44-797 
%C0 CONV- : .3/4-31 SPECIFIC ACTIVITY, 
%H2 CONy- : 65-99 MOL C0/MOL METAL/MIN; U-286 

~t~t~t~tt~t~tt~tt~÷t~÷~tttttt~t~t~f~t~t~ttt~tttt~tt~t~t÷~tt~tttt~ttt~t~tt~ttt. 

WEI@HT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 14-99 H20: 17-82 
OXYGENATES : 0-Li0 CO : 61-92 
CO2 : 2-58 H2 : 2-29 

~tttttttt~ttt~ttt~tttttttt~tttt~ttt~tt~t~ttttt~t~tttttttt~÷tttttt~tttttttt~t~÷tttt~ 

HYDROCARBON SELECTIVITY, W'I'~" 

Ci : 14.61 C4*ENE : 3-46 
C2÷ANE : 2-61 C5tCll : 42-60 
C2tENE = 0-11 C121C18:17.18 
C3*ANE : 2-76 C19tC23: 6.17 
C3tE,E : 3-15 C24+~ : 3.71 
C4 ISO+ANE: 3-48 C35+ : 0-16 

tttttttttttttttttt~tttttt~ttt÷~ttt~t~tt~tt~ttt~ttt~t~÷ttttttt÷tttt~ttt~ttt~ttttttttti 

FUEL FRACTIONS, WT%" 
Z" 

~ASOLI~E (C5+Cli): 42.60 
DZESEL (C9tC25) : 37.82 

*~**~+t~tt~tttttt~t~ttttt~ttttttH~tt~ttt~ttt~tt~tt~+~ttt~tt~ttt~tttttttt~tt~tt~t~ 

ELEMENTAL RECOVERY: CARBON : 98.70 
HYDROBEN: 102-15 
UXYGEN : 98.89 

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



T~LE 83 

HYDROF, ARBOH PROIJUCT D[STR I BUT[OII 

RUN NO. 8~,62tlt31 

SAMPLE rJO. 74 

CARBON tH]. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

iO 

ii 

12 

13 

la 

15 

16 

17 

18 

19 

2O 

21 

22 

INIiAI-KANE$ I tAI_KEI'IE B~NCHED ISOMERS 
WT % ~LE % WT % MaLE % WT % MOLE % 

14-61 50-~ 0-00 O.(.W] 0-00 0.00 

2-61 4-81 U-11 0.2"2 0.00 0.(.10 

2-76 3-46 3-15 4.14 0.00 0-1.10 

3.42 3.26 3.46 3.42 0.06 U.05 

4.17 3.20 3.21 2.54 0.34 0.26 

9.92 6.37 0.00 0.00 0.0(3 0/10 

5.63 3.11 0.62 0.35 0.49 0.27 

3.99 1.93 U.53 0.26 0.61 0.30 

3.84 1.66 0.41 0.18 0.71 0.31 

3.53 1.37 0.37 0.15 0.79 0.31 

2.68 0.95 U.O0 0 .~  0.~ 0.2.7 

2.49 0.81 0.0(1 D.UO 0.8(I 0.26 

2.26 0.68 O.O0 0.(30 0.76 0.23 

1.89 0.53 0.12 0.04 0.68 0-19 

1.79 0.47 0.02 0 .~  0.60 0.16 

1.59 0.39 0.0(I 0.00 0.54 0.13 

1.45 I).33 0.[)0 0.00 0.48 0. i i  

1.34 0.29 0.00 0.0(3 0.36 0.0~ 

1.25 0.26 0.00 0.00 0.32 0.07 

1.14 0.22 0.0(3 O.O0 0.26 U.(}5 

1.01 0.19 O.OU 0.00 0.22 0.04 

0.87 O.lfi 0.00 O.O0 0.19 0.(13 

1¢5 



TABLE 83 (CONTINUED) 

HYDROCARBON PROUUCT~ISTRI BUT ION 

RUN NO. 8862~i+31 

SAMPLE ~JO. 74 

CARBO~| NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NeALKANES lfALKEN£ BRANCHED ISOMERS 
WT % MOLE % WT % MOLE % WT % MW3LE % 

0.74 0.13 0.00 0.00 0.16 0.03 

0.62 0.i0 0.00 0.00 0.13 0.02 

0.53 0.08 0.00 0.00 0. i i  0.02 

0.43 0.07 0.00 0.00 0.09 0.01 

0.36 0.05 0.U0 0.00 0.07 0.01 

0.29 0-04 0.00 0.00 0.06 0.01 

0.24 0.03 0.00 0.00 0.05 0.01 

0.19 0-03 0.00 0.00 0.04 0.00 

0.15 0.02 0.00 0.00 0.03 0.00 

0.12 0.01 0.00 0.00 0.02 0.00 

0.09 {}.01 0.00 0.00 0.02 0.00 

0-07 0.01 0.00 0.00 0-01 0.00 

0.05 0.01 0.00 0.00 0.01 0.[~] 

0.03 (1.O0 0.00 0.00 0.00 0.[~ 

0.02 0.00 0.00 (I.00 0.00 O.[YO 

0.02 0.00 0.00 0.00 0.00 o.on 

o.oi o.o0 o.o0 o.uo 0.oo o.oo 

0.01 0.00 0.00 0.00 0.00 0.00 

~6 



TABLE 8a 

#lASS BALANCE 
PROCESS CONDITION~ AND PRODUCT SUM~¼RY 

t•tt••tt•tt••••t•tttftt•t••••••••t•••tt•tt•t•••t•t•ttttf•t•••••tftt••tt•ttt•ttt••tt•t•tt••t••tt 

CATALYST : Co/ZR/SI02ttEXT. TEST 
SAMm.E No~ 8862tl*31t77 

REACTOR LOADING, I'LS : 450-0 T, C = 260.0 FEED P~TIO, 
CATALYST LOADING, WT%: 21-i P, PSIG : 300 C0/H2= 1-00 
Txr~ ~J STREA~, HRS ~ 21R8-0 SV, L/G/HR~ 2.00 

tt•t•tftttfftttttt•t•tt•tt•tt•t+ttt•tttt•ttt•t•ttttt•tt•tttttt••t•ttt•tt•tttt•ttttt••ttt•tttttt 

USAGE RATIO, C0/H2 ~ 0-51 BULK ACTIVITY, 
%0VERALL CONV-, CO+H2: 49.45 MOL SYNC.~S/KG CAT/HR: 44-17~ 
%CU Col~. ~ 33.33 SPECIFrC ACTIVITY, 
%H2 CONy- : 65.57 MOL CU/MOL METAL/MIN: U-278 

+tt~ttttftttt~ttttttttttt¢t~t~ttttttttt~ttttttttt~tttt~tt~t~tt~f~ttfttf~tt~t~tft~ff~*~ 

WEIGHT X PRODUCT DISTRIBUTION~ 

HYDE~3CJ~RBONB: 16-51 H20~ 17-42 
0XY~NATES : 0.41 CO : 60.94 
CO2 : 2.47 H2 : 2-25 

•t•tt•••f•ttftfttt••tt•tt÷•t••ttt••tttt•÷••••tt••••t•t•f••t••t•fft÷••t••••••ttt+tttt•tftt•tttt• 

HYI)ROCARBON SELECTIVITY, W'l"~: 

C1 , 15.37 C4tENE : 2-99 
C2fANE : 2-35 C5tCll : 46.17 
C2tENE : 0-1O C~tC18: 15.23 
C3fANE : 2.75 C19tC23: 5-26 
C3tENE ~ 3.04 C24t34 : 3.30 
Cq ISO+ANE: 3-18 C35+ : 0-26 

t~t~t~t~f~t~t~tf~t~ff$t~t~t~ft~t~f~*~t~ttf~ttt~t~t~tt~tttt~t~ttt~f 

~k'l_ FRACTIONS, wT~: 

~¢~SOLIflE (C5~Cll): 46-17 
DIESEL (C9tC25) : 35.26 

ttt~t~tttttttttttt~t~ttt~tt~t~t~t~t~~tt~tt~t~tttf~t~~~t~t~ 

ELEMENTAL P, ECOVERY: CARROll : 103.~1 
HYDROGEN: 10F~-21 
()XY~EN : i00.06 

tttft~tttt~ttt~ttttttttttttttt~t~t~t~t~t~ttt~ttttt~tttttttttttttttttttttttttttttt~ttt~ttttttt. 
1~7 



TABLE 85 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862ti~31 

SAMPLE NO. 77 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N fALKANES I"~ALKENE BRANCHED ISOMERS 
WT • MOLE % WT % MOLE • WT ~ FIOLE 

15.37 51.83 0.00 0.00 0.00 0.00 

2.35 4.22 0-10 0.19 0.00 0.00 

2.75 3.37 3.04 3.90 0.00 0.00 

3-13 2.91 2.99 2.88 0.05 0.05 

4.13 3.10 3.18 2.45 0.35 0.26 

10-60 6.65 0.32 0-21 0-00 0-00 

6.56 3.54 0.77 0.42 0.58 0.31 

4.85 2-30 0.61 0.29 0-67 0-32 

4.35 1.83 0.43 0.18 0.77 0.32 

3.83 1.46 0.40 0.15 0.80 0.30 

2.14 0.74 0.22 0.08 0.62 0.22 

2.18 0.69 0.00 0.00 0.68 0-22 

1.98 0.58 0.{,10 0.00 0.67 0.20 

1.77 0.48 0.00 0.00 0.62 0.17 

1.57 0.40 0.02 0.0D 0.56 0.14 
j 

1-40 0.34 0.00 0.00 0.53 0-13 

1.27 0.29 0.00 0.00 0.49 0.11 

] .13 0.24 0.00 0.00 0.36 0.08 

1.05 0.21 0.00 0.00 0.28 0.06 

0-95 . 0.18 0.00 0.00 0.23 0.04 

0.86 0.16 0.00 0.00 0.20 0.04 

0.74 0.13 0.00 0.00 0.17 0-03 

14g 



TABLE 85 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. R862tlt31 

SAMPLE NO. 77 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N tALKAPIES 
WT% 

0-64 

0-54 

0-45 

0-37 

0-31 

0-26 

0.21 

0-18 

0-14 

0-12 

0-10 

0-08 

0.06 

0.05 

0.04 

0.05 

0.03 

0.O3 

ItALKENE BRANCHED ISOMERS 
MOLE • WT % MOLE • W-r % ~OI.E % 

O. 11 0. O0 O. O0 O. 14 U. 02 

0.09 0.00 0.00 0.12 0.02 

0.07 0.00 0.00 0.09 0.01 

0.05 0.00 0.(I(] O.OB 0.01 

0.04 0.00 0.00 0.06 0.01 

0.04 0.00 0.00 0.05 0.01 

0.03 0.00 0.00 0.04 0.01 

0.02 0.00 0.00 0.03 0.00 

0.02 0.00 0.00 0.03 O.DO 

0.01 0.00 0.00 0.02 0.00 

0-01 0.00 0.00 0.02 0.00 

0-01 0.00 0.00 0.01 0.00 

0.01 0.00 0.00 0-01 0.00 

0-01 0.00 0.00 0.00 0.00 

0.00 0.00 Cl.O0 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 | 

0.00 0.00 O.OO 0.00 I 0.00 

0.00 0.{10 0.00 0.00 0.00 
I 
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MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~IARY 

t~t~t~tt~tt~t~t÷~t~t~tt~tt~~t~t~tt~t~t~t~t~t÷~t~t. 

CATALYST : ColZRISI02ttEXT. TEST 
SAnPLE NO: ~62tlt31t80 

REACTOR LOADING, MLS : 450-0 T, C . 261.0 FEED RATIO, 
CATALYST LOADING, W'T%t 21.1 P, PSIG = 300 COlH2. 0-49 
TIME ON STREAM, HR$ ! 2308-0 SV, L/G/HR= 1-80 

+t~tt~t÷~t~f~tt÷~t~tf~f~ft~t~t~tf~t~f~t~t~tt~Hf÷~t~ 

USAGE RATIO, C01H2 = 0.46 BULK ACTIVITY, 
%0VERALL CONV., C0+H2:65-92 r~L $YNBAS/KG CAT/HR: 52.972 
%CO CONV- = 62-9q SPECIFIC ACTIVITY, 
~H2 ZaNy. = 67.59 r~L C0/#IOL ~IETAL/MIN: 0.312 

•t••tf÷t•t•tt•tt•tttttt•tttt•t•ftttt••t••t•t•t•••t•ttt•tttt•f÷••••••t•t•••tfftttttttttt•ttt•• 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 28-11 H20= 29-69 
OXYGENATES : 0-88 CO : 30.99 
C02 : 6-38 H2 = 3-95 

~t~t~tft~ttttftttttt~ttt~t~tt~tt~t~ttttt~tt÷tt~t~ttttttt~ttt~tt~t~t÷t~t~ttt~tttttt. 

HYDROCARBON SELECTIVITY, WT~! 

C1 : 26.62 C4fENE : 2.31 
C2tANE : 5.52 C5tCll : 37-65 
C2$ENE : 0-00 C12tC18: 4-87 
C3tANE = 9.77 C19tC23: 2.22 
C3tENE = 1.36 C24t34 : 0-46 
C4 ISO+ANE: 9-22 C35 + : 0-01 

•tt•t••t•t•tt•t••••t•t•t•••t••t••t÷••tt•ttttttttttttt•t••••ttttt••ttttt÷ttt••t•ttttt•ttt•tt 

FUEL FRACTIONS, W'F~ 

GASOUNE (C5tCII): 37.65 
UIESEL (C9tC25) : 16-47 

•••t••ttt•••ttt•÷tt••tttt••t•t•*t•••t•t•t••tt•tttt•ttftttttttttt•ttt+•••ttt•••÷tt••tt•tt•tt< 

%ELEMENTAL RECOVERY: CARBON = 106.78 
HYDROGEn= 104-35 
OXYGEN ~ 102.77 

~÷~t~~t~tt~H~t~tt~t~t~t~ttt~tt~t~ttt~tft~tt~tt~< 

zSo 



TABLE 87 

HYDROCARB~ PRODUCT DISTRIBUTION 

RtlN NO. 8862tlt31 

SAMPLE NO. 80 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

Ii 

12 

13 

14 

15 

16 

17 

Ig 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT % MOLE % WT % MOLE 

26.62 60-81 0.00 0.00 0.00 0-00 

5.52 6.72 0.00 0.00 0.00 0.00 

9.77 8.11 1.36 1.18 0.00 0.00 

8.96 5-65 2-31 1.51 0-26 0.16 

7-75 3.94 1-78 0.95 0.79 0-40 

7.64 3-25 0-22 0.i[} 0.00 0.00 

4.97 1.82 0.16 0.05 0.65 0.24 

3.67 1-18 0-12 0.04 0.84 0-27 

3.34 0.95 0.07 0.02 0.85 0.24 

2.54 0.65 0.00 (].00 0.81 0.21 

1.09 U.26 0.00 0.00 0.38 0.09 

0.89 0.19 0.0(3 0.00 0.32 0.07 

0.72 O.lq 0.00 0.00 0.26 0.05 

0.58 0.1/ 0.00 0.00 0.20 0.04 

0.47 0-08 0-00 0.00 0.15 0.03 

0.58 0.06 0.00 0.00 0.13 0.02 

0.31 0.05 0.00 0.00 0.11 0.02 

0.27 0.04 0.00 0.00 0-09 0-01 

0.32 0.04 0.00 0.00 0.09 0.01 

O.3g 0.05 0.00 0.00 0.12 0.02 

0.59 0-05 0.00 0.00 0.14 0.02 

0.32 0.04 0.00 0.00 0.13 0-02 
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TABLE 87 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. B862+i'~31 

SAMPLE ~0. 80 

CARBON NO. 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NI'ALKANES I'I'ALKENE BRANCHED ISOMERS 
WT • MOLE ~J wT • MOLE • WT • MOLE % 

0.22 0.03 0.00 0.00 0.09 0.01 

0.14 0.01 0.00 0.00 0.06 0.0z 

0.0~ 0.01 0.~ 0.~ 0.03 0.~ 

0.05 0.00 0.00 0.00 0.02 0.00 

o.o3 o.oo o.oo o.oo o.oz o.oo 

o.o2 o.oo o.oo o.oo o.oo o.oo 

o.oi o.oo o.oo o.oo o.oo o.oo 

o.oz o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

o.oo o.oo o.oo o.oo o.~ o.oo 

o.oo o.oo o.oo o.oo o.oo o.oo 

isz 



I~L~SS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

~*~tt~ttt~tt~tttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~ttttttttttttttttttttttt 

CATALYST : Co/ZR/SI02tt~k'T. TEST 
SAMPLE NO: 8862tlt31t83 

REACTOR LOADING, I%S : /450.0 T, C ' 262.0 FEED RATIO, 
CATALYST LOADItlG, WTI. 21.1 P, PSIG : 300 CIJ/H2. 0.q9 
TIME ON STREAM, MRS ' 2556-0 SV, L/G/HR; 1-80 

tttttt~tt~tttt~t~tt~ttt~ttt~ttt~t~tttt~ttttttttttttttt~tttttt~tt~tt~tttttttttttttttttttttttt 

USAGE RATm, [0/H2 ' 0-45 BULK ACTIVITY, 
~/I~RAI_L CONV-, C0~2' 63-7q ~OL SYIWGAS/KG CAT/MR'. 51.221 
~C0 COFN- : 60-25 SPECIFIC ACTIVITY, 
%H2 CONy- , 65-47 ~OL C01MOL METALIMIN' 0-29R 

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

WEIGHT Z PRODUCT DISTRIBUTION~ 

HYOROCARSOt~S; 24.06 1120. 30.46 
OXYSENATES : I-I0 CO: 34.80 
C02 : 5.21 FI2., 4-38 

tt•tttt•ttttttttttttttt•t••tttttttttt••••t•ttt•ttt•t•t•tttttttt•ttttttt••tt••t•tttttttt•ttttt•t 

HYDROCARBON SELECTIVITY, WTI: 

C1 . 2 5 . 1 /  C4tENE : 2-47 
C2tANE ' 6-02 CStCll : 35-90 
C2~NE : O.OD CI2tCIR. 5-87 
C3+ANE ' 10-13 ciq*c23: 2.ql 
C3+~NE ; 1.50 C24t34 : 0.63 
[4 ISO+ANE" 9.96 C35+ : 0.00 

t t t t t t t t t t t t t t t t t t t t t t t t t t t  t t t t t t t t t  ttfftftttttftttttt.~fttttttttttttttttttttttttttttttttttttttt 

FUeL FRACTIONS, WT%. 

&~SOLI~E (CStCll): ~5-90 
DIESEL (C9tC25) , 17-49 

ttttttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttt,tttttttttt 

ELE]~FrrAL ~COVERY: ~d:tBOtl : 97.12 
HYDROGEN" 97.75 
0XV~ : 102-38 

ttttttttttttttttt•ftttt•tttttttttt•tttttttfttttttttt•tttttttttttttttttttttttttttttttttttttttttt• 
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TABLE 89 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862.I.31 

SAMPLE NO. 83 

CARBD~ NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

!2 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NfALKANES ItALKENE BRANCHED ISOMERS 
WT % MOLE • WT % MOLE • WT • FIOLE % 

25.11 58.59 0.00 0.00 0.00 0.00 

6.02 7.49 0.00 O.DD 0.00 O.O0 

10.13 8.59 1-50 1-33 0.00 O.OD 

9.68 6.23 2.47 1.65 0.29 0.18 

8.58 4.45 1.99 1-06 0.85 0.44 

6.13 2.66 0.26 0.12 0.78 0.34 

5.69 1.38 0.14 0.05 0.95 0.35 

2.~6 0.97 0.08 0.03 0.72 0.24 

2.99 0.87 0.06 0.02 0.78 0.23 

2.28 0.60 0.02 0.01 0.71 0.19 

1.43 0.34 0.00 0.00 0.49 0.12 

1.14 0.25 O.OD 0.00 0.41 0.09 

0.90 0.18 0.00 0.00 0.31 0.1)6 

0.71 0.13 O.OD 0.00 0.24 0.D4 

0.55 0.I0 0.00 0.00 0.18 0.03 

0.44 0.07 0.00 0.00 0.15 0.02 

0.35 0.05 0.00 0.00 0.12 0.02 
o,° 

0-29 0-04 0.00 0.00 0.09 0-01 

0.30 0.04 0.00 O.OD 0-10 0.01 

0.38 0.05 0.00 0.00 0.i0 0.01 

0.44 0.06 0.00 O.OC) 0.13 D.02 

0.41 0.05 0.(}0 0-00 0-15 0.02 

is4 



TABLE 89 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTIQN 

RUN NO. P,862,I~31 

SA#IPLE NO. 83 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES ZtALKENE BRANCHED ISOME~ 
~/T ~ MOtE ~ WT ~ MOLE ~ WT ~ I~OLE 

0.30 0.03 0.00 0.00 0.12 0.01 

0.19 0.02 0.00 0.00 0.08 0.01 

O. 11 0.01 0.00 0.00 0.04 0.00 

0.06 0.01 0.00 0.00 0.02 0.00 

0.04 0.00 0.00 0-00 0.01 0.00 

0.02 0.00 0.00 0.00 0.01 0.00 

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 

CI.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 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 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 O-Ofl 

0.00 0.00 O.Dfl 0.00 0.00 0.00 
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MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUFI~ARY 

t~ff~f~t~tf~t~f~f~t~ftt~t~tt~f~ttttt~t~~tft~f~t~f~ttH 

CATALYST : CO/ZR/SIO2$+EXT. TEST 
SA~mLE No~ 8862t1+31t85 

REACTOR LOADING, MLS ! 450-0 T, C : 261-0 FEED RATIO, 
CATALYST LOADING, ICI'%: 21-1 P, PSIG ! 300 COlH2: 0-49 
TIME ON STREAJ~I, HRS ~ 2452-0 SV, L/G/HR~ 1-00 

}ttttft~tt~tt~ttttttt~ttt~ttt~ttt~ttt~t~t~t~t~t~tt~tt~tt~ttttt~t~t~t~t~t~ttt~tt~tt. 

USAGE RATIO, C01H2 e 0.47 BULK ACTIVITY, 
%OVERALL CONy-, C0+H2: 70.61 MOL SYNGAS/KG CAT/HR~ 31-556 
%C0 CONy- z 68-00 SPECIFIC ACTIVITY, 
%H2 CONy. ~ 71.89 MOL C0/~OL METAL/MIN: 0.187 

t~tt~t~t~t~t~tt~ttt~*~tt*tt~t~tttt~t~tt~et~t~t~et~ttt~t~t~*~t~tt~tt~ 

WEIGHT ~ PRODUCT DISTRI~JTION: 

HYDROCARBONS: 27-00 H20:32-86 
OXYGENATES z 0.97 CO : 26-74 
C02 ~ 9.03 H2 : 3-40 

~tt~f~t~t~f~÷~H~t~ttt~f~fff~f~t~f~tf~tt~tt~f~f~tf~t~ 

HYDROCARBON SB.ECTIVITYs WT~: 

CI : 25.62 C4tENE : 1-86 
C2tANE : 6-22 C5tCI1 = 37.90 
C2~NE : 0-00 C12tC18: 6-38 
C3tANE : 9-95 C19tC23: 1-46 
C31PENE : 1-00 C24~34 ~ {].4~ 
C4 ISO÷ANE! 9-18 C35+ : 0.00 

*tt*ttf~tt*t*ttt+t~ttt+Ht*t+***~tt~t~tt~t*ttttt~ttttt~tt~t*~*t~tt~*~t***~t~t~tt~ttt 

~'UEL FRACTIONS, WT~! 

GASOLTNE (C5~I I ) :  37.90 
DIEsB_ (C9tC25) : 19.85 

t•ttt••••••t•t•••tttft•t••tt•*tt••ttt•t•tt•t•t*•tft•t••••••••t•t••t÷t•tt••tt•tttttt•tttt*•÷" 

~ ELEMENTAL RECOVERY: CARBON : 101.47 
HYDROGEN: 100-97 
OXYGEN : 107-70 

t*t~tt~tt*ttttttt÷tt~t~t~ttt~tt~t~tttt~rtt÷÷÷÷ttt~t~tt~t~ft~t~t~t~t~tt~tttttt*tt~ 

is¢ I 



TABLE gl 

HYDROCARBON PRODUCT UISTRIBUTION 

RUN NO. 8862tlt31 

SAMPLE NO. 85 

CARBON 

1 

2 

3 

4 

5 

6 

7 

R 

9 

i0 

Ii 

12 

13 

14 

15 

16 

17 

19 

2O 

21 

22 

NO. 
NtALKANES ItALKENE BRANCHED ISOMERS 

W-r • ]~:)L£ • W'r % MOLE % WT % MOtE % 

25.62 59-71 0.00 0.00 0.00 0.00 

6.22 7.73 0.00 0.00 0.00 D.O0 

9-95 8.43 1.00 0.89 0.00 0.00 

8.88 5.71 1.86 1.24 0.30 0.20 

7.88 4-08 1.60 0.85 0.79 0-41 

6.~,4 2.79 0.00 0.00 0.00 0.00 

3.7[R 1.41 0.89 0.34 0.00 0.00 

3.5q 1.16 1.28 0.43 0.00 0.(~ 

3.80 i . i i  0.06 0.02 1.5'5 0.39 

2.70 0.71 0.05 0.01 1.15 0.50 

1.79 0.43 0.02 u.Ol 0.79 0.19 

1.3A 0.29 0.00 0.00 0.60 0.13 

0.~ 0.20 O.O0 0.00 0.38 0.08 

0.76 0.14 0.00 0.00 0.29 0.06 

0.57 0-i0 0.00 0.00 0-23 0.04 

0.40 0.07 0.00 0.00 0.17 0.03 

0.27 0.0~ 0.00 0.00 0.12 0.02 

0.18 0.05 0.00 0.00 0.08 U.01 

0.15 0.02 0.00 0.00 0.05 U.01 

0.18 0.02 O.DO 0.00 0.05 0.01 

0.26 0.03 0.00 0.00 0.0~ 0.01 

0.28 0.03 0.~ O.OO 0.i0 0,.01 

~e.7 



TABLE 9~ (CONTINUED) 

HyDR~CARBON PRODUCT DISTRIBUTION 

RU~ NU. 8862fie31 

SAMPLE NO. 85 

CARBON NO. 

23 

24 

25 

25 

27 

2B 

29 

30 

31 

32 

33 

34 

35 

56 

37 

38 

39 

40 

NfALKANES ltALKENE BRANCHED ISOMERS 
WT • MOLE ~ WT • MOLE • " % MOLE 

O.PP 0.02 0.00 0.00 0.09 0.01 

0.14 0.01 0.00 0.00 0.06 0.01 

0~08 0.01 0.00 0.00 0.03 0.00 

0.04 0.00 0.00 0.00 0.02 0.00 

0.02 0.00 0.00 0.00 0.01 0.00 

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 0.0O 0.00 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.[10 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

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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MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMHARY 

ttttt~tt~t~tt~tttt~t~t~f~t~tt~tt~~ttttttt~t~tttttttttttt~t~tttt~tt~tttt~ttttft 

CATALYST : Co/ZR/SI02ttExT. TEST 
SAMPLE NO: 8862tlt31t89 

REACTOR LOADING, MI_S = 450-fl T, C : 2F:~]-0 FEED RATIO, 
CATALYST LOADING, w-r%: 2.1.1 P, PSIG : 295 C0/H2: 0-49 
TIME ON STREAM, HRS : 2475.0 SV, L/G/HR! 1-0(J 

tttttt~tt~ttt~tttt~tt~ttttt~ttttHt~ttttttttt~tttttttttttt~ttttttttttttttttttttttttttttttttttt 

USAGE RATIO, C0/H2 = 0-47 BULK ACTIVITY, 
%0VERALL CONV-, C0+H2! 70-18 HOL SYNGAS/KG CAT/MR~ 31-366 
%C0 CONV- : 68-00 SPECIFIC ACTIVITY, 
%H2 CONy- : 71-26 MOL CD/MOL METAL/MIN: 0-187 

tttttttttttttttttttttttttttttttttttttttttttttttttttttt•tttttttttttttttttttt•ttttttttttttttttt•t 

WEIGHT % PRODUCT DI$11~IBIITION: 

HYDROCARBONS= 27-97 H20~ 31-78 
OXYGENATES : 0.92 C0 ~ 25.74 
C02 = 10.23 H2 = 3-35 

~t~t~f~t~t~t~tttt~ttt~tt~ttt~t~t~t~t~ttttf~tt+~t~tttt~t~tt~t~t~t~t~ttttt~tt~ 

HYDROCARBON SELECTIVITY, WT[: 

C1 : 2 7 - ( ~  C4tENE : I -R3 
C2~ANE : 6.37 CStCII : 35.21 
C2tENE z 0-00 C12tC18: 6.22 
C3tANE ~ 10-09 C19tC23: 2-04 
C3tENE ~ 0.90 C24t34 : 1.09 
C4 ISO+ANE, 9-19 C35+ : 0-00 

t•t•ttt•t•ttt•••ttttttttttttttttttt•ttttttttt•tttttttttttttt•tttttttttttt÷tt•ttt•t•tHttttttttt 

FUEL FRACTIONS, WT%. 

GASOLINE (CStCll): 35-21 
DIESEL (CDtC~) : 19-21 

tttttttttttt~tttttttttt~tt~tttttt~t~ttttttt~ttt~ttttttttttttttttt~ttttttttt~ttttttttttttt~tttt 

ELEMENTAL RECOVERY.' CARBON : 107.23 
HYDROGEN: 105-25 
0XYGE~ : 110-41 

ttttttttttttttttttt•t•ttttttttttttttt•tttttttttttt•ttt•ttttttttttttttttttttttttttttttttttttt•tt. 



TABLE 93 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862ti+31 

SAMPLE riO. 89 

CARBO~I NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NfALKANES II'ALKENE BRANCHED ISOMERS 
WT ~ I~OLE • WT • FIOLE • WT % MOLE 

27.06 61.35 O.O0 0.00 0.00 0.00 

6.37 7.70 0.00 0.00 0-00 0.00 

10.09 8.32 0.90 0.78 0.00 0.00 

8.87 5.55 1.83 1.18 0.32 0.20 

7.65 3.86 1.58 0.82 0.80 0.40 

6.52 2.75 0.00 0.00 0.00 0.00 

3.43 1.24 0-78 0-29 0-01 0-00 

3.09 0.98 1.07 0.35 0.00 0.00 

3.28 0.93 0.06 0.02 1.17 0-33 

2.35 0.60 0.05 0.01 1.00 0.26 

1.63 0.38 0.03 0.01 0.71 0.17 

1.29 0.28 0.00 0.00 0.54 0.12 

0.92 0.18 0.00 0.00 0.41 0.08 

0.73 0.13 0.00 0.00 0.27 0.05 

0.56 0.i0 0.01 0.00 0.20 0.03 

0.42 0.07 0.00 0.00 0.16 0.03 

0.31 0.05 0-00 0-00 0.12 0.02 

0.21 0.03 0.00 0.00 0.08 0.01 

0.18 0.02 0.00 0-00 0.06 0.01 

0.22 0.03 0.00 0.00 0.05 6).01 

0.36 0.04 0.00 0.00 0.07 0.01 

0.46 0.05 0.00 0.(}0 0.11 0.01 
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TABLE 93 (CONTINUED) 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862tI.31 

S/VIPLE NO. 89 

CARBON NO. 

23 

24 

25 

26 

27 

2R 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3R 

39 

40 

N I'ALKANES I"I'ALKENE BRANCHk'm ISOMERS 
WT % MOLE % WT % MOLE % WT % MOLE % 

0.42 0.05 0.00 0.00 0.12 0.01 

0.32 0.03 0.00 0.00 0.10 0.01 

0.21 0.02 0.00 0.00 0.06 0.01 

0.13 0.01 0.00 0.00 0.04 0.00 

0.07 0.01 0.00 0.00 0.02 0.00 

0.04 0.0O 0.00 0.00 0.02 0.00 

0.02 0.00 0.00 0.00 0.01 0.00 

0.01 0.00 0.00 0.00 0.01 0.00 

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.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 O.O0 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 0.00 0.00 0.00 0.00 

O.00 0.00 0.00 O.00 0.OO 0.00 
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TABLE 94 

~ASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~RY 

~ffff~f~ff~fff~fffffftf~f~ff~ffff~ftf~f~ffft~H~f~fft~ttfftfff~tff~tf~ff~f~ff~f~tf~ 

CATALYST : Co/ZR/S~02ttExT. TEST 
SAMPLE NO: 8862tlt31t91 

REACTOR LOA~IRG, MLS : ~50-0 T, C : 260-0 FEED RATIO, 
CATALYST LOADINS, WT%: 21-1 P, PSIG : 295 CU/H2: 1-00 
TIME ON STREAM, HRS : 2596.D SV, L/G/HR: 1.00 

•t•t•tttt•t•t•t•t•••t••tt••ttt••tt••ttt••t•ttttttt•t•t•ttt••tttt•t•ttttt••tt••ttt•••t•t•tt••• 

USAGE RATIO, C0/H2 ~ 0.49 BULK ACTTVITY, 
~0VERALL CONV., C0+H2. 54.11 MOL SYNC,~AS/KG CAT/HR: 24-156 
%C0 CONy- = 35-77 SPECIFXC ACTrV~TY, 
%H2 CONY- : 72-45 MOL C0/I'IOL METAL/MIN: 0-1~9 

÷ttf~tttttttt~ttt~ttttttt~÷tt~ttte~ttttt~ttt~ttttt+tt~tt~tttttttt~ttttt~tttttetttt~ttttt 

WEIGHT Z PRODt~CT DISTRIBUTION: 

HYDROCARBONSl 15.69 H20~ 22-40 
OXYGENATES ~ 0-37 CO : 55-84 
C02 : 3-99 H2 : 1.71 

ff~f~tt~tf~fftt~tt~ft~tt~ft~t~tftf~tttfft~tfttftftttttftt~ttttf$~ttf~÷fttf~ttttffftt~ 

HYDR(XZARBON SELECTIVITY, wrI'~: 

C1 : 15-58 C4tENE : 3-24 
C2tANE ~ 2.58 C5tCll : 39-52 
C2tENE : 0-09 Cl?tC18: 18.85 
C3tANE : 3-27 C19tC23: 4-82 
C3tENE : 3-01 C24t34 : 5-07 
C4 ISO+ANE: 3.62 C35+ : 0.35 

tt•t••••ttt÷tttttt••ttt••ttt•t•tt••••t•tttttt•tttt••ttt•ttt•tt•ttt••t•tttt••t•tttttttt••t•t• 

FUEL FP~CTIONS, WT%. 

GASOLXNE (C5'Cll): 39-52 
DIESEL (C9~C25) : 39.96 

t*÷ttttt÷~ttttttttttttttt+tt~ttttttttttttttttttttttttt~ttttttttttttttttt~tttttttttttttttttt.~ 

% ELEMENTAL RECOVERY: CAP, ON : 102.55 
HYDROGEN: 111-73 
OxYsE~ : 110.45 

~t~ttt~t~t~tttt~ttt~tttttt~t~t~tt~ttt~t~ttttttttt~t~tt~ttt~ttt~t~tt~tt~tt~ttt.~ 
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TABLE 95 

HYDRDCARB~i PRODUCT DISTRI~TION 

RUN !~. 8862tlt31 

SAMPLE NO. 91 

CARBON NO. 

i 

2 

3 

5 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

18 

19 

2O 

21 

22 

N~ALKANES I fALKENE BRANCHED I SOrtERS 
WT ~ MOLE ~ WT % ~IOLE ~ WT ~ MOLE 

15.58 52.74 0.00 0.00 0.00 0.00 

2.58 4-66 0.09 0.17 0.00 0.00 

3.27 4.02 3.01 3.88 0.00 0.00 

3.56 3.33 3.2a 3.14 0.06 0.05 

4.38 3.30 3.29 2.55 0.36 0.27 

7.57 4.77 0.00 0.00 0.00 0.00 

4.36 2.36 0.42 0.23 0.00 0.00 

3.33 1.58 0.38 0.18 0.76 0.36 

4.55 1.93 0.00 0.00 1.13 0.48 

3.86 1.47 0.00 0.00 1.04 0.40 

3.10 1.08 0.00 0.00 U.98 0.34 

2.74 0.87 0.00 0.00 0.95 0.30 

2.42 0.71 0.00 0.00 0.87 0.26 

2.15 0.59 0.00 0.00 0.79 0.22 

1.94 0.50 0.04 0.01 0.69 0.18 

1.75 0.42 0.00 0.00 0.67 0.16 

1.56 0.55 0.00 0.00 0.59 0.13 

1.29 0.27 0.00 0.00 0.38 0.08 

1.02 0.21 0.00 0.00 0.28 0.06 

0.81 0.i~ 0.00 0.00 0.20 0.04 

0.70 0.13 0.00 0.00 0.16 0.03 

0.68 0.12 0.00 0.00 0.14 0.02 
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TABLE 95 (CONTINUED) 

H.Y.DRDCARBON PRODUCT D ISTRIBUTION 

RUN NO. 8862~I+31 

SAMPLE ~0. 91 

CARBON N0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

N'I'ALKANES 
WT ~ MOLE 

0.70 0.12 

0.70 0-11 

0.65 0.10 

0.58 0.09 

0.50 0.07 

0.43 0.06 

0.35 0-05 

0.29 0.04 

0.24 0-03 

0.19 0.02 

o.15 o.o2 
0.12 0.01 

0.09 0.01 

0.07 0.01 

0.05 0.01 

0.04 0.O0 

0.05 0.00 

D.04 0.00 

IfALKENE BRANCHED ISOMERS 
WT • MOLE % WT ~ MOLE % 

0.00 0.00 0.14 0-02 

0-00 0-00 0-14 0-02 

0.00 0-00 0-13 0-02 

0.00 0-00 0-12 0-02 

0.00 0-00 0-11 0-02 

0.0D 0-00 0-09 0-01 

0-00 0-00 0-07 0-01 

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 0-02 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.~ 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 D.00 0.00 
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TABLE96 

Analysts of .Slurry-Phase Ftscher-Tropsch Synthetic Dtesel Fuel 

O~ 
¢/1 

Flash Point, PMCC 

Vtsc/OlOO°F SOS 

Water & Sediment 

Sulfur Content 

Cloud Potnt 

Ash 

Car. Res. Con on 10~ 

Corrosion 3 Hrs 0 2t2°r 

D is t i l la t ion:  

int. B. P. 

lOt 0 

50~ 0 

90~ 0 

End Point 

Recovery 

Cetane Index 

Density 0 15°C 

ASTM 093 

ASTM 088 

ASTM 02709 

ASTM 01552 
J 

ASTM DZGO0 

ASTM 0482 

ASTH D189 

ASTM 0130 

ASTM 006 

ASTM 0976 

ASTM D1298 

Slurry-Phase FT 
Dtese] Fuel 0tl 
Sample HW8466-54. 

178°F 

35.7 sec 

trace 

0.04~ 

14°F 

O, 002¢ 

• 020~ 

]A 

400°F 
416°F 
461°F 
5SO°F 
576°F 

99~ 

75.2 

O. 7654 

ASTH Spec. for 
No, 1-0 
Diesel Fuel Oil 

lO0°F 

34.4 sec 

O, 05 vol-Z 

0.51 

14°F 

0.01~ 

O. 15~ 

3 

550°F 

40 

(min.) 

(max,) 

(max.) 

(max.) 

(max.) 

(max.) 

(max.) 

(max.) 

(max.) 

(mtn.) 



TABLE 97 

A,H Detailed Requirements for Diesel Fuel Oils 

ho, I.D A vo~1~k¢~4di~a:Im:loHiror ~g [ B 0.05 ! 0.15 ? 0.O1 
m.jpa~, m se~,~e nXlmrm $ (13]} : 

]qo. 2-D A ~,~dla~fMod~rlm*,~ .52 ~ 0.05 0..I} I 0.0l 
~aUtl t~ ~ mlpao  lal m4k~ (125) ! 

Tr,~.,~:~.. urn. 
*C (*F) 

= 

I - l w  Io, I 
J~, , 'c:  . ~ . '  x ~ i  1.~. 

]Po~t 

!ts~) 

2/0, r ' 338 
• (540} i (MO) 

i ~  ~-,' Sa?l~ SUS~ [ [ ' ~  
I 4o-c , loo-F 

19 4 !  3Z6 401 Jo,~O ; 

I I I 

' z ~ o Z O  I i ~ 0 "  ~o 4-I) A f , ~ J ~ J o ~ - - , ¢ , , ~  ~ , o~0 ... 0.1o ... I ... I ~_~ ~ 24_o ,~.o 

I I I : ! I , ,, , ~ . . . . . . . . .  

cW.~,m ~ pm~ le~.,~.,. -[Z,,C (IO.FI ~ M~e~.Uw:~ s,isr.~sr~si~t[I~ I.T ¢51 (or mm'~i~) m d  t1~:90% ix)W.~ull b,= w=,,~d. 
~ Im cmum.~ o,u~ae t ~  UmmwI Sta~. ~ r  :~ ' ,~  Lmmu m ?  ~I~y. 
z~m~faW~Wb4w=I)~Dbl3:-mav~.~b~..)4r.r.b~O9"/6~.y be u~L m~ a~ q~xox;ma~m~. Wh¢~: ~ im dua.IF'¢~m¢~- M~mm4 D613 :dm~ Ix  d;~= ~ " 

TABLE 98 

ASTM Copper Strip Classifications 

O . m f . ~ J ~  ~ O=rrm~x~ 

• modccalc ~ -m~ 

dark u c r ~  

a~ 7.4g3a =-ualr- aims= t ~  sas~ as ~ ~ m e d  tam~ 
Dar~ orarqgc 

a C l :a~  ~ 
b La~ cadet 

¢L Sd,cr~ 
c e ~  or So~ 

a Tramoar~t b(,gLdm'kl~.Vocba:,q~wxh gxaco~gn:~ band?M'm~q 
b. Graphing or Imxcd~ ~ k  
c. G ~  o r  j ~  IWa~ 

*TI~ .~5-rM Cq~.-~-'r Sanp Corrowon S~ndan: ~ a co4ored t~.~r~u~w~n {W'S~l~ d~- .~en~x ~" ~.g.~ d~cnix..o~. 

test run it ~ not l:K)c~l>k" to dupiacalr th~ at~-.)~nmc~ =fi~ a ~ ~ ~ th  a ¢omp4e¢~l~ r~acc'orr~,a.~ ~Idm~c 
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