
rO 

Bitch I 
Composition 

(.tz) 

ColZr/SlO 2 8465-55 Co Z_Er 

4.1 6.6 

CoiZrl$iO 2 8455-50 C_oo Z__~r 

l l .O 7.4 

Co/Zr/5102 0455-63 C._R Zr 

14.4 10.2 

Gas Phlse 
Run I 

7743-16-55 

7743-27-58 

7743.39-63 

Tdble l 

Gas Phase Tests 

Pressure Temp. GliS v 
_igz  (,c) (h-'l co_  2 

300 220 I000 1.0 

300 240 1000 1.0 

300 260 IO00 1.1 

300 ~05 2000 O. 35 

300 220 1500 0.53 

300 205 2000 0,35 

300 220 1500 0.52 
300 220 IOOO 1,0 

300 240 I000 1.0 

300 260 1000 1,0 

300 220 1050 !.0 

300 240 1050 1,0 

300 250 1050 ],0 

Usage 
Xco'J...-- tz 

0,44 33 
0.44 67 

0.61 74 

0.49 1l 
0.40 25 

0.42 25 

0.42 64 
0.47 52 

0,45 68 

0.58 76 

0,5l 39 

0,54 55 

0,55 57 

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

n~l syngas/ mol CO 
XC.._.O0 XH 2 k~ cat/hr tool metal/rain 
20 45 21.0 0.15 

42 91 42.s o.31 

53 96 49.9 0.45 

13 I0 13.5 0.11 

23 26 23.7 0.10 

28 23 38,9 0.10 
55 60 79,1 0.21 

33 70 43.4 0.12 

43 93 54.2 0.15 

55 96 E4.3 0.21 

25 53 20,0 0.05 

30 74 29.8 0.07 

40 00 36,0 0.09 

g 

g 



Table I. (Cont'd) 

Ga~ t~haso Tests 

Co/ZrlStO z 

ColZrl$10 2 

Co/Zr/SlO 2 

Batch # 

~466-55 

8466-58 

~466-63 

Gas Phase 
RU. # 

1743-16-55 

7743-27-fi~ 

7743-39-63 

--cl-  2.4- 

Ifl 25 

13 17 

17 14 

21 ~8 

17 Ig 

Select iv l ty ,  Wt% 

30 L5 6 6 59 

36 22 d 4 66 

23 2l iO 14 54 

32 9 3 0.6 44 

23 13 !1 |7 4! 

~0 19 20 13 11 I~ 44 

|0 12 23 ~0 9 i l  52 

9 12 22 22 12 24 ~6 

18 16 ~7 18 ~ L3 53 

22 i7 ~2 |5 |0 L3 47 

17 22 29 14 ]! . b4 

14 16 37 2~ 5 5 64 

18 17 28 18 9 9 55 



Surface Area: 

Batch No. : 

% Co: 

% Zr: 

ColZr: 

Condi t i  ons: 

GHSV, Hr -1: 

Ternp, °C: 

Bulk Act iv i ty :  

( ~ I  $~nngas/kg 
¢at/hr) 

$pec Ac%ivi%y: 

(~01 CO/mol 
Co/~in ) 

XCO 4 H 2 (g) 

XCO 

XH 2 
Wt% Selectivity" 

C 1 

C2-4 

C5-11 

C12-18 

C19-23 

C24 ÷ 

C5-23 

Tab]e 2 

Effects of Surface Area - Gas Phase Tests 

210 m 2/g 209 m 2/9 

Co/Zr/Si02(8466-55) Co/Zr/A1203(B466-4 } 

4.1 4.0 

6.8 6.4 

0.60 0.62 

All runs used 1:1 CO/H 2 at 300 psig. 

1000 1068 1157 

220 240 260 220 240 260 

21 42 50 13 26 34 

0.16 0.31 0.45 0.I0 0.21 0.29 

316 m 2/g 

Co/Zr/S i 02 ( 8466 - 18 ) 

3.5 

6.6 

0.53 

1000 

220 240 260 

31 55 74 

0.31 0.51 0.62 

33 67 74 27 54 69 28 49 65 

20 42 53 16 33 46 20 33 40 

46 gl 96 37 76 94 35 63 ~B 

10 13 17 16 11 14 10 10 15 

25 17 14 31 16 13 23 15 16 

38 36 23 32 29 25 49 39 30 

15 22 21 B 22 23 16 25 2i 

6 8 10 7 ID 12 2 8 7 

6 4 14 6 13 ~4 0.2 3 12 

59 66 54 47 6I 60 67 72 58 

24 



BATCH NO. : 

%Co : 

%Zr : 

Catalyst Charge, g: 

Activation : 

CO/H 2 Feed: 
Pressure, psig: 
GHSV, hr -1: 

Temp., °C : 

TABLE 3 

Effect of Metal Loadinq - Gas Phase Tests - II.OZ Co 

CdZr/SiO 2 (8466-58) 

11.0 

7.4 

5.64 

HYDROGEN 

0.35 0.52 1.0 1.0 1.0 

300 

2000 1500 1000 1000 1000 

205 220 220 240 260 

Co/Zr/SiO 2 (8466-18) Co/Zr/AI203 (8466 

3.5 10.8 

6.6 8.5 

3.94 7.73 

_ _ - -  HYDROGE~i ~ HYDROGZN __ 

1.0 1.0 

300 300 
1000 3.043 

220 240 260 220 240 2£ 

Bulk Act iv i ty :  
(mol syngas/kg cat/hr] 

Specific Act iv i ty :  
(mol CO/mol Co/min) 

X 
CD+H 2 , % 

X 
CO 

X 
H 2 

Wt.¢ Select iv i ty:  

C 1 

C2.4 

r 
"5-11 

C12-I~ 

C1g-2.~ 

C24+ 

C5-23 

39 79 43 54 64 

0.10 0.21 0.12 0.15 0.21 

25 64 52 68 76 

28 56 33 43 55 

23 68 70 93 96 

20 18 9 18 22 

19 12 12 16 17 

20 23 22 26 22 

13 2O 2Z 18 15 

11 9 12 8 ZO 

1S 17 24 Z3 13 

4a 52 56 52 47 

3t 55 74 18 39 

.31 .51 .62 0.06 0.14 0.1 

28 49 65 29 65 

20 33 40 22 49 

35 63 88 37 82 C 

10 10 15 IE S 

23 15 16 22 12 ] 

49 39 30 31 29 : 

16 25 2i I~ 2c 

2 8 7 ~ 13 

0.2 3 12 9 I~ 

67 72 58 53 66 , 

25 



TABLE 4 

Effect of Metal Loading - Gas Phase Tests - 14.¢% Co 

Catalyst (NoO: 

", CO: 

Zr: 

Charge, grams : 

Activation : 

CO/H 2 Feed: 

Pressure,psi9: 

GHSV, hr - ] "  

Temp, °C: 

Bulk Act iv i ty ;  

(mol syngaslkg 
cat /hr }  

Spec Act iv i ty :  

(mol CO/mol 
Ce/min) 

XCO + H 2 (~) 

Xc 0 

XH 2 

Wt~ Select iv i ty :  

C I 

C2-4 

C5-II 

C]2-18 

C19-23 

C24 + 

C5-23 

Co/Zr/Si02(8466-63) Co/Zr/5i02(8466-58) 

!4.4 11.0 

10.2 7.4 

8.83 5.64 

HYDROGEN HYDROGEN 

1.0 1.0 

300 300 

1056 i000 

220 240 250 220 240 260 

21 30 36 43 54 64 

0.05 0.07 0.09 0.12 0 .15  0.21 

39 56 67 52 68 76 

26 38 48 33 43 56 

52 74 88 70 93 96 

i? I~ 18 9 18 22 

22 16 17 12 15 17 

29 37 28 22 26 22 

i~ 22 18 22 18 15 

11 5 9 12 8 10 

5 9 24 13 13 

5Z 6~ 56 56 52 47 

Cc/Zr/S iO 2 (8466-18) 

3.5 

6.6 

3.94 

HYDROGEN 

1.0 

300 

!000 

220 240 260 

31 55 74 

.31 .51 .62 

28 49 65 

20 33 40 

35 63 88 

10 10 15 

23 !5 16 

49 39 30 

16 25 2! 

2 8 7 

0.2 3 12 

67 72 58 

26 



Analysis of S1urry-Pha~e Fischer-Tropsch Synthetic Diesel Fuel 

Reactor Co,lditio,s (both at 300 psi9) 

Flash Point, PMCC 

Visc/OlOO°F SUS 

Water & Sediment 

Sulfur Content 

Cloud Point 

Ash 

Car, Res. Con on 10% 

ASTM 093 

ASTM 088 

ASTM 02709 

ASTM D)552 

ASTM 02500 

ASTM 0482 

ASTM 0189 

Corrosion 3 Hrs @ 212°F ASTH 0130 

Dis t i l la t ion:  ASTM 006 

Int. B. P. 

I0% 

50% 

90% 

End Point 

Recovery 

Cetane Index 

Density @ I5°C 

ASTM Dg76 

ASTM 01298 

Slurry,PhaspDfesei Fuel Oil 
Sample IIW0466-60 
260°C, CO/HR=I.O 
SV=2.0 L/G ~at/hr 

I/6°F 

35.1 sec 

trace 

0.03~ 

16°F 

II.flOl~ 

O.OlO~ 

IA 

Sample HW8466-54 
240°C C0/H2=0.5, 
SY~[.8 LIg cat/hr 

178°r 

35.7 sec 

trace 

0.04% 

]4°F 

0.002~ 

.020~ 

IA 

385°F 
417°F 

465°F 
550°r 

5BO°F 

98~ 

74,0 

0.7695 

400°F 
41B°F 
461°F 
5500F 

576°F 

g9~ 

75.2 

0.7654 

ASTH Spec. for 
No. l-O 
Diesel Fuel 011 

]O00F (m|n.) 

34.4 sec (max.) 

0.05 vo1-% (max.) 

O. 5~ (max.) 

14°F (max.) 

0.01~ (max,) 

0.15~ (man,) 

3 {max,) 

5SO°F (max.) 

40 (min,) 
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TABLE 6 

COHPARATIVE CATALYST TEST OATA- SLURRY TESTS 

N 
CO 

(+I*IIP~tl 
i~un 8o. 

ICo+(ro),.I Co l," ,109 ?20.9 1.55 
Zr|OPr)~IAI20 ) ~'~1" 6T6"4 Jo5 ~50.U 1,54 
1595-50-C48.4 

J05 LIII,O I .b4 

I~uzlCO)z+l Ilu 1," 315 241,1 ~.04 
/r(OPr)~/kl~O 3 2 , ' ~  4-9-3 bOl ~Ul,u :2.04 
l ~ l -  15- 41U 

bOO zlb. l 11.91 

I'CO+(CO)8tAI20 ~ £o JLm 2.19.4 Z,Ob 
1887-51-445 ~l.-)-f ] (~ P4d.9 1.07 

J ~  ~Ju.I 2.91 
11 el~o](CO) | 2 / 

AI.O.. I e Co JIt, L'4L. b I.I~5 

8.~5~22.511 b~l,~ 2.-'60 JZO L51. i 1.119 

3ULI ZIsI,U 1.9~ 
(~d 11 

! Co, lCO}.l ~.T9 e:~s ](m ;.,J~ o.,,~u 
ll|Oer)~/At203 
1688-1-509 

J|O ~ll l I.I12 
£o l r  

1 Co,~(l:O).l ~..07 4,~9 300 239 1),115 
ZrlOPr)~IAI~O 3 30b LGL (l.llb 

.100 259 I. IJ 
re (o k 

! feCo~[CO),~I ~.-78- ~.-T4 0-02 320 ~40 l,b 

3 , -  320 ~50 1,6 
6385-60- 701 29£+ 2+,2 I .~  

CO 1¢ 
2 C o ~ ( C O ) . I  5.-I17 ?-02 31)? :'41 V.I) 

/ r |OP¢)~/AI203 307 ZbO Z.O 
8513-1-4 30~ ~ ~ 0  1.0 

Llulk ' ,pet II I++ 
+ i ~ ~L 11+I[]/ A t [ I v l l y  

{tXl~l~Sitlull~ i ', SV, |cod tl+,z,j~ LullS. ~,dllV. COflV, ihOI ~yn,j.~l liP+l| It|+ . . llj~dly+,.-l ' | ' l t ' , vh '~ l  lvl+j,  I HI: I . + I ~  
HI .  I~_I,..~ I.~'.l t._/~.~.Ioj' [0/I.I., 13_LtJl+ l lztg!+ ..LI2. .C.._O. .~,_i,.,_.~,/l,,.._" .._.~I+,j_~i~11,,!,_, ! -( l  (~'-~4" ("~'~11 t ' l , ,  t i l  I [ 1 , j ' I . . i  i . , l !  t ~ . , j  

1.05 tl,51 i l , t i  ~J, l  I2.b I ] . i  t ) . l /  

l . b l  ILl+/ ~5,J 30.9 16.b Io.b II. 19 

1,51 O.b9 J l . /  51.2 19,4 L.1.2 ||L~Z 

I . u l  11.95 7,5 IU.b 5,1 5.tl O,Zt) 

I, I I  O.I}l 25,4 45.4 14.2 ,'J.,.' 0.51 

l .JJ 0.~I J~J,9 (41.5 LJ.6 I} . . I  U. Jb 

1.50 O.bl 15.1 Zb.l i | . |  15.4 1,.IJ 

1 . 0 4  O./Y Z l .b  J4,3 14.1 IO.J 0.(~9 
L,UO 0.011 14.1 ~a.4 Io .J  |J.b o. IJ 

1.0~ 0.4~ ZI.),;.' Lit./ 11.Y l i l ts  11.14 

Z.14 0.40 11.5 J'J.O / .4  tL' ,  t i ,4) /  

~.OL U . b O  ~4,5 4b.Z ]J. l l  : I  o U.L,' 

L,IIL' O.bu Z4,ll 46.0 1J. | 'J .b II. ill 

I . b i  0,4b 26.P 4~,5 14,4 P I , 9  tl./t) 

I . b l  O.bh 211.I J4,3 l i . I  ib. l |  O, ib  

1,95 0.41 19.4 411,1 U.b i .b  o.0,1 

1.95 II .bl  ~IZ, J GJ,O 1b.5 1~,4 I},(lll 

1),90 0.41 J5,11 511.3 21,0 ~l.l~ 0 I~ 

~.01 l) ,b4 11,9 ~1,9 b.9 11.4 O,IIJ 

?.OJ O,6LI 20,b [11.2 12.5 14,5 O,l l l  

1.01 0,50 41,tJ 55.0 71,3 i l . J  O. Zl 

ll,+'19 II,%1 4P.~ f,h.tl P'1,11 I.%. 1 I),;~q 

1,40 11.5.t 34.b 55.0 1*J.9 ~11.1 II,L4 

1,61 0.51, 37,b t,u.J LI ,2 I.',.u 0.14 

IJ,b Z4.9 JJ.:' 14.J t,lJ 04 55,1 

11.5 1o.4 2,.),~ 15 I 1,.'.5 .'1,1 51 ii 

,.'ll. b 20 L J0,4 I / . l  .I J/ ,IJt 4l,.4 

9,1 11,5 i; ' .Z : . . ' ,  ]i1.'J ,'l,I, ',l ;' 

14,b IJ.b 1̀1 i .'tl. ] 'J. I ;,J It,.!, 

'J,j III.Z .Ib / / / . ~  U.I ,'.z, I /  

'J.5 !1.5 , ' I . I  .','. I Ib.J |1.? I,I I 

I .b  9.11 ,'4,U ,': I I.I.9 20.1 t,l.'J 

l . ' J  'J.4 ,.'IJ. b db.ll I11+. ~ I . J  1,4.0 

I 0 .  I 11.0 .'t, l} , 'I , .4 I t , , l  lh tl 1 ~ I 

| J . l l  I t l . l  | I . '+  ,~I., + lO,ll b31 1,4 / 

|b.~J lh tl l '+.b l ' J . J  I 'J q.b I,,' I| 

1,1 1.',  I . h i . 4  l~ ' . l l  1.'.1, I,I.++ I,h II 

15,4 l~ .b  J4. | | I | . 8  l,+J l+. I {,l.ll 

~4,11 I~,.I+ i l l .  J Ib ,q  U. J J ,  1 ++it,,5 

II,II I I . . I  J : . ' J  . ' . ' ,+ Iz " l J . l  t , l  I~ 

1 . I  ' J .b ,~'l. ~ , '4,1 IZ,+p | b . b  t ,b.2 

14. I I? .0  3.1.4 l*a,tl 9 .2  111.', bJ .4  

9,8 11,1 I I . l l  ? / . I  14,b I0.11 b l . I  

I11.0 11.o J4.1 ?4.9 h)..l I . I  i i .  ! 

IU.I 1b.I Ib.4 11,4 I .b 4.~ uU.J 

l . q  I I . I  I / . l l  , ' I . 4  IUI  ~J.l b ' J .J  

1.;' 111,11 14 I / I . '1 il.I, 11.,I tll,I, 

,1,9 I , I  .'¢ . ;  ,41,.2 I f . , '  I,1.4 1.'I,( 

IsyA|heSl$ Gts ACLIvalIOII 

~H 2 ACIIvit lOII 

3-afLer acL|vaLio .  

. - f  



TABLE 6 
~OflPAR~TIVE CMAL~ST TEST DAT~ 

(tl 2 ACTIVATE0 CAT/~LYSTS ) 

i%) 
to  

£aldly~tl 
R~!~ hO. 

"'(0 ~ ' 7 , " "  
£o(~O~}~/Z~[OPr)a/ 4.25 7.10 310 
AI20 ! "  ~ 
7 ~ - 6 5 - 2  310 

, , * t i e t l v l l y  A¢ [ I v l l Y  

cOitq=u'.lllull, I', ~,v, lut'd U'~d=.jl.' C,>hv LUI|v. CulIV. Imd '~ylpjd~,/ ¢:,dl LO,' 
~,. ~!,J b'._tl LP.IIL~ fo/~z cj~,!,j n:,to j,~..t 'o_. _~,;,~/!~ ~,_i =.,~t,_,l/~t,_,; 

241 1.0 ;~.flO 0.54 ZO,ii 40,b 10,9 11,4 O.l|g 

2 0  2.0 1.5l| O .uO 24.0 39.9 15.3 ,U.I O.z4 

310 ;18[ L,O I.bO 0.50 ]J.4 bT.Z ILI~2 JI,'Z O,'q| 

co ~r 
¢o2(CO)81Zr(0Pr)41 10,0 U.5 303 ~J9 ~.0 

AI203 310 239 Z.O 

Co2(r,O)81Zr(OPr)41 4.9 9.3 310 240 LO 

$102 JIO 261 i.O 
8510-11- IB 

310 2~JL ~ 1.0 

C_Ro Z..z.r 

Cot(CO)sltr(OPr)41 5,0 l.OZ 302 

A1203 3o7 

U l } . 1 . 4  
30Z 

Co~(CO)~tFe)(£O)l~l 
|¢(OPr)41SIO ~ ,'~:~ I'~ i r  

Jib 

I.O0 0.43 I~,1 45.1 19.I  3A./ 0.O1 

~.00 O.,14 14.5 30.3 6.1 IJ,5 (|AI~ 

I,U~ 0.50 45.9 61.3 I~}.4 ~1.5 0.0~ 

i .00 041 40,O 55.5 26.2 3b,5 O.z3 

1.50 0 , .13 4Z.P 7~-.i ~1,4 19.1 0. I~' 

~.1]0 0.59 41.4 IU.O 23.1 Its,5 0 14 

241 ~.0 0.9~ 0,51 4~.5 ~6.O 29.0 35,3 0.29 

259 2.0 i .48 0,53 34.5 56.0 19.9 ~0.1 0.24 

260 1.0 i.87 0.58 31.6 69,3 21.2 15,d U.14 

,~41 2.0 1,6 0.55 ~].3 r.d.b ~l,l 34.1 O. L'¢I 

/~1 ~,0 I II O,JL~ JJ .9  45,4 ~I,4 ]U J 0.|(~ 

ll)'~'.'.u~ a I I,~n '.,' I ~ o I ! v ! t j  n ~ l  f , e  I 

.l'! (~"~4- !'~'Cll I't.. LiL, - ,.~ • C i,.l_r l L,4'!,,., J 

b.t 4,,' I I , i  ~ le,.9 , ' i . /  tlt.II 51,b 

I I . o  9.1 :','. / Lb.II 14.1 lu . ]  l,;' .1~ 

14.'J 11.~ 23.1 I l l .9 I 1.4 I I . y  ',t..U 

1.1 15,0 Lt .0 ",'.b lJ.d It!.~i ~;.5 

~.J IJ.[~ ZJ.Z ,:1.0 I~./ 19.0 5d.'J 

15.0 14.0 JI.4 ,'0.o '.).t~ 13.U Sl.~.' 

tl.l 14.b JI.4 Z4,'J d.Z b,9 10,5 

I I .u I,'.9 Jl. 4 ~'J. J is.(J 7.,I l,tl. I 

l:~.b lb.4 J,'.l ~'3.9 'J.b 5.5 t,b.h 

7.9 13.1 Jl .O / ] . 4  I].9 9.1 59.J 

7. : '  |O.IJ 341  / I . 9  ft.6 11.4 ."0. u 

4.9 7.I 26,? ~.,~ 17.2 ILl.4 b9.~ 

~l.8 ~1.~' ~"J. :1 ;.~'J, d 14.b IJ . I  l,¢.g 

l J . I  I'LL! J"J.l i t . I  5..5 4.¢1 hL',3 

l~.t~ 19.q 41.z~ IlL2 ~| t, i . :  bJ.L, 



t zf a • 

TABLE 5 (£ONT|HUED) 
COHPARATIVE CATALYST TEST DATA 

(H 2 ACTIVATrD CATALYSTS) 

0 

C. t . lys | /  C~,posit|on, 
Hun No. Ut:. 

CozlCOIslZr(OPr) 4 
IH90.3.65102 Co Z Cr 

4.8 9.4 
8670-60-25 

C°2(C0)81TI Co I f  

(0Pr)4/$102 5~'2 4.0 

8670-57-27 

C°2 (cO)8/zr Co Z r 

1(~r141S|02 5"~ 10.2 
Extended Test 
8862-1-31 * 

Ru3lCO)i2/Zr R_E" Z_Er 
(OPr)4/SlO 2 4.1 4.7 
81]~2-15-37 

CozlCO)81Zr Co Zr 
(OPr)41$102 4.8 Z,7 
8862-41-46 

P, LV, Feed 
sezLq T,° C L_/_.9/_~ CO_/~ 2 

301 2t0 2,0 1.0 
302 261 2.0 ! ,5  

300 250 2.0 2.0 

298 240 2.0 !.0 

300 261 2.O !.0 
300 282 2.0 1.0 

300 242 ! ,8  0,52 

3O0 260 2.0 I.O 

300 260 2,0 1.0 

300 240 2.0 i .0 

305 260 2.0 l.O 
3OO 252 i.0 1.0 

305 241 2.0 1.0 

295 262 2.0 0.96 

300 260 1.0 ! .0 

6ulk Specific 
Z Z 1. Act ivi ty Activi ty 

Usage Cony. Conv. Cony. mol s~nuas/ it~i COl 
CO/H 2 1t2=C0 li2_ C O  ks cat/hr n~l ,Iwtal/!l~io. 

0.45 24.4 31.7 15.1 21.0 0.138 
0.52 22.6 37.6 13.0 20.4 O. 143 
0.52 18.0 35.8 9.2 16,0 0,112 

0.32 20,0 30,2 9,6 17.9 0,083 

0,58 33.0 41.8 24.2 29.5 0.206 
0,54 4].Lj  53.3 28,8 35.7 0,245 

0.49 65.0 67.l 53.2 52.9 0.323 
0.53 53.9 70.4 37.4 48.1 0.312 

0.55 23~6 30,4 16,8 21,1 0.14u 
0.25 5.8 9.4 2.3 5.2 0.042 

0,44 9 .3  12.9 5,7 8.3 0.104 

0.21 6.8 11.3 2.3 3.0 0.021 

0.56 20.5 26.8 14.5 18.3 0.134 
0,45 39.B 53,7 25,2 35,5 0,223 

0,54 40.1 52.3 28.0 L7.9 0.128 

IlydrocdJ'bm| SelecZ iv | ty n XL1 
_ _c,z---_ %_ _c1 z _ c_2  E5-23"- 

10.5 19,4 28.9 24.8 8,3 8.1 62.0 
19.1 27.2 34.5 12,0 4.2 3.0 50.7 
IL7.8 27,4 3L9 14,3 4,9 i.7 53,1 

12.6 26,5 37,! 16.4 5.2 2.2 58,7 

15.3 13.7 29.6 21.3 10.6 9.6 6t,5 
23.5 17.3 34.3 15,2 6.0 3,7 55.5 

20,5 26.7 38.0 10.7 2.6 1,4 5l.Z 
13,2 14,4 41.7 18.9 7.5 4,2 68.1 

45,3 27,4 23,3 3,3 0,5 0.3 27,1[ 
Ll.! 7.3 13.g 20.4 20.5 26.7 54.6 
19.4 10.6 19,8 11.2 14.9 24.1 45.9 
25.4 |5.6 19.0 7.7 11.2 21.1 37.9 

13.3 13.2 42.5 15.8 8.2 7.0 66.5 
15.5 LI.6 36.0 19.5 B.7 8.7 54.2 

15.3 13,0 35,G 17.8 8.8 8,8 62.2 



O3 

, Eul| NO, 

IMULt 0 |LUNI I~ULU)  

CCHPA~T|V[ CATALYST TEST DATA 

(H 2 ACTI�AI[D CATALYSTS) 

Du lk  Specific 
X ~ A~tlvity Activity 

,~. ~e~ ~ ~ c~-~a c~j~ ij~.c__~o ~2- 3_9_~ ~ .~/h~ ~0, ,,~t~/~,!,, -C~'-_Ca~.~_..%-c~.. £1~._c|._ ~ _  £2~~..~.~3. ' 

CL~z(CO)8/StO 2 C_qo 

ede2-uo-49 4.0 

300 241 2.0 1,1 0,53 0.6 11,6 5.0 7.7 0.053 14.7 16.7 38,6 21.5 7.9 O.fi 68.0 
300 260 2.0 I.O 0.48 Z4.4 33.0 15.0 Zl.O 0.141 17.5 14,5 37.0 21.3 6.4 3.2 64,7 
290 260 1.0 i.0 0.52 23.3 37.Z 19.4 12.0 0.087 11.0 16,5 39.7 |8.0 4.9 I0.0 62.6 

Co~(CO)~/Zr C.o Z~ ~@S 
|OPr|4t~t02 16.4 11.5 2~D 
g093-10-50 290 

242 2.0 O.g 0.40 23.5 32,| 14.0 21.0 0,035 10.4 14.4 32.6 21,6 lO,O 11.0 6~,2 
261 2,0 |.0 0 .54  35.| 4~.8 25,4 32,2 0.068 11,6 !! .8 34.2 22,8 0.2 l l ,4 65,2 
263 2,0 0,5 0.45 41,1 42.4 30,4 36,1 0.0~8 24,3 18,1 35.1 t~,3 5.3 2,3 54,7 

'L~st dat~ point after 4417 haurs of opor~tlen, 



e z t • 

I%) 

l f I e  

h 
. -  ' , 

31 41 300 240 2.0 35.4 32,6 35.8 0.49 0,44 

5 136 300 241 l.O 36.5 33.5 30.0 0.49 0,43 

9 208 295 240 l.O 

12 304 300 241 2,0 

15 375 300 260 2.0 

10! 472 290 260 t,O 

21 544 300 262 1,0 

23 664 300 262 2.0 

27 737 Z90 242 l.O 

30 909 290 281 l,O 

1ABLE7 

Slurr), Screening Sum~r¥ 
8852 60 

17.0 wtl (80, 
Us Jge Dulk Kct iv i ty  Specific 

Feed ~,CO/ mol 5¥nga5/ Act |v i t¥ 
CO/H 2 LMi 2 ko cat/h tool CO/tool 

me ta l/rain 

31,6 

15.3 
i , i _ _  , 

13.6 8,1 19.0 1,0 0,42 5, ! 

8,6 5,8 !1.5 l , !  0.53 7.7 

24.4 15.8 33,0 1,0 0,48 21,8 

28.3 !9,A 3_7.2 1.5 Q.52 12,6 

30.1 28.6 30,8 0.49 0,46 13.4 

20.2 18;0 21.0 0,49 0.44 10,1 
. . . . . . . . . .  , |  

29.5 30,~ 28.8 0,49 0,63 1:],2 
,,,, , , ,  , , 

31,2 20.9 41.5 1.0 0,50 13.9 

0,192 

0,099 

0.036 

0,053 

0.141 

0,007 

0,084 

O. I l l  

0,091 

0,093 

Selccttvtty 
cs'c l c12-cio 

Wt% 
Ici,-ci3- %+ cs-¢2; 

i2.3 11.1 26,5 25.2 I1.1 

I5.l 15,4 48.1 18,0 1.8 

8.8 12,3 42.4 32,5 3.3 

11.8 64,0 

0.9 58,7 

0.7 75.0 

i4,7 16,7 38.5 21.5 7.9 0,5 68.0 
, , , ,  , ,  , , , |  , ,  

i7,5 1 14, 5 ,37.0 21.3 5.4 _, 3,2 64.7 

~ II~l II'II I ~ I  IR IOK~I I~,l 

L3.2 18, ] 38.5 20.3 4,8 

i3.6 18.3 43.4 10.8 4,5 

L7.3 29,2 25.3 I1,8 6.2 

14.9 23,5 31.2 16.2 7.1 

4.1" 67,7 

1,3 65,7 

8.2 45.3 

7.1 54,5 

I 

I I 

I I 

! 
| . . . .  

i 
, 

I 



TABLE 8 

MASS BALANCE 
PROCESS CONDITIO~I$ A~D PRODUCT SUtt~IARY 

ft~f~+f~f~ff~fff~fff~tf~t~ff~ft~ff~fffff~fff~t~f~tftf~f~tf~ff~tt~ft~f~ff~t~tt~ftttt 

CATALYST : Co/SILICA 
S~PLE NO~ 8~2÷~0+q9+3 

REACTOR LOADINg, MLS = ~50-0 T, C : 2q0-0 FEED RATIO, 
CATALYST LOADING, WTX: 17-8 P, PSIG : 500 CDIH2: fl-49 
TIME ON STREAM, HRS : 41-0 ~}, L/G/HRI 2-00 

••t••••ttt•t•••tt••tt•ttt•ttt••••÷••t••t•t•t÷•ttftt•t•••÷t÷t••tt•t••t•••t•••t••tt•tt÷•••tttt•t 

USAGE RATIO, C0/H2 : 0 .~  BULK ACTIVITY, 
~OVERALL CONV., C0+H2= 35.37 M0L ~YNGAS/KS CAT/HR: 31.580 
ZCO CONy- : 32-56 SPECT~IC ACTIVITY, 
%H2 CoNy. : 3B.75 MOL C0/~OL METAL/MIPI: 0.192 

t÷f~t~f~t~ttt~tttttttt~t~tft~fttt÷~t~tttt~tt~tff~÷tf~ff~t~f~÷~÷t~ft÷f~tff~f~t~ 

WEIC~HT % PROD.CT DI,~TRIBtrrION. 

HYDRC~ZARBONS: 15-57 H20= 17-12 
0XYGERATES ! 0-38 C0 : 56-80 
C02 , 2-q0 H2 = 7-72 

tfttttttt~tttttttt~t~ttttttttttttttt÷ttt+tt~tt~÷~tt~t~tttt~t~tt÷f~t~tt÷tt÷t~f~ttf~tttttt 

HYDROCARBON SELECTIVI~-Y, 'al'~: 

CI = 12-31 C4tENE : 2-26 
C2eANE ~ 1.57 C5+CII : 28-52 
C2tENE ! 0-0[) C12÷C18= 25.22 
C3eANE = 1-83 C19~C23= ii.ii 
C3eENE = 2.74 C24+34 = i0-07 
C4 ISO+ANE: 2.68 C35+ , 1.70 

~f~t~+H~t~+~ftt~t~t~tttt~tfttttttttt~t÷~tttt~tt~tt~tt~ttttttt~t~ttft~t÷÷f~t~ft÷t~÷ff÷~ 

F~L FP~CTIONS, WTX" 

GASOLINE (C5+CII): 28-52 
DIESEL (C9tC25) : 51.41 

t•tt••••ttttt•••ttttttt••ttt•••ttttttttttttt+•t•••tttt÷f÷•••ttt÷÷•+•t•tt•••tt•t•t•ttt•ftftt••÷. 

ELEMENTAL RECOVERY: CARBON : 105-80 
HYDROGEN: i(}0.33 
QXYGEN : i02-97 

~tt~t~ttt~ttt~ttt~ttt~ttttttttttttttttttttttttttt~t~÷ttftttttttttt~t~ttttttt~tttt÷t~tt~f 

33 



HYI~,ROCARBON 

TABLE 9 

PRfDUCT DISTR IBtlTION 

RUN NO- 8862÷80~-49 

SAIMIPLE N0. 3 

CARBON NO. 

1 

2 

3 

5 

6 

7 

8 

o 

10 

1! 

12 

13 

14 

!5 

16 

17 

18 

19 

20 

21 

22 

N fALKANES I÷ALKENE BRANCHED 
~ ~40LE % WT % MOLE ~ WT % 

12.31 52.03 0.00 0.00 0.00 

1.57 3.55 0.00 0.[]0 0.FJ0 

1.83 2.82 2.74 4.41 0.00 

2.6~ 3.08 2.26 2.73 0.04 

2.98 2-79 2.33 2.25 0.11 

4.41 3.47 0.00 0.00 0.00 

2.09 1.41 n.53 0.36 0.46 

1.98 1.17 0.61 0.37 0.73 

2.84 1.50 0.66 0.36 0.80 

2.87 1.37 0.52 0-25 0.80 

2.68 1.16 0.33 0.15 0.79 

2.67 1.06 0.19 0.08 0.79 

2.76 1.01 0.00 0.00 0.78 

2.77 0.95 0.00 0.00 0.72 

2.97 0.95 0-02 0.01 0.63 

3.12 0.93 0.14 0.04 0.53 

3.19 0.90 0.25 0.07 0.46 

2.81 0.75 0.17 0.05 0.25 

2.49 0.63 0.00 0-00 0-31 

2.21 0.53 0.00 0.00 0.24 

1.97 0.45 0.~0 0.00 0.21 

1.75 O. 38 0.00 0.00 n.19 

[SOtIEP, S 

q.O0 

O.O(3 

0.00 

0.04 

0-11 

O.O0 

0-31 

0.43 

0./42 

0.38 

0.34 

0.31 

0.29 

0.25 

0.20 

0.16 

0.13 

0.07 

O.OR 

0.06 

0.05 

0.04 

34 



TABLE 9 

HYDROCARBON PRODUCT DISTRIBUTION 

RIIN NO. 8~.62~80t4g 

S~IPLE I~I0. 3 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3R 

39 

40 

rli'ALKANE.~ lfALKENE BRANCHED ISOr~ERS 
WT ~ MOLE ~ WT ~ I~OLE ~ WT ~ ~OLE 

1.56 0.33 0.00 0.00 0.17 0.03 

1.37 0.27 0.00 0.00 0.11 0.02 

1.23 0.24 0.00 0.00 0.07 0.01 

1.08 0.20 0.00 0.00 0.00 0.00 

l.lO 0.20 0.00 0.00 0.00 0-(]0 

1.06 0.18 0.00 0.00 O.C~ 0.00 

0.69 O. i i  0.00 0.00 0.05 0.01 

0.60 0.I0 0.0{I 0.00 0.04 0.01 

0.61 O.Og 0.00 0.00 0.15 0.02 

0.44 0.07 0.00 GOD 0.11 0.02 

0.48 0.07 0.00 0.00 0.11 0.02 

0.62 0.0g 0.00 0.00 0.13 0.02 

0.56 0.08 0.00 0.00 0.00 0.00 

0.45 0.06 0.00 0.00 O.(JO 0.00 

0.3a 0.04 0.00 0.00 0.00 0.00 

0.13 0.02 0.00 0.00 0.00 o.00 

0.Ii 0.01 0.00 0.00 0.00 0.00 

0.11 0.01 0.00 0.00 0.00 0.00 
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TABL~ I0 

IP~ASS BALAI:CE 
PROCESS CONDITIONS ANP PRODUCT SIIrPIARY 

CATALYST : Co/SILICA 
SAMPLE NO: 8862eS0t49e6 

REACTOR LOADINg, MLS : 450.0 T, C : 2~i-0 FE~D RATIO, 
CATALYST LOA~IMB, WTX: 17.~ P, PS]~ : 300 C0/H2: 0.49 
TIME ON STREAM, HRS : 136-0 SV, L/G/HR~ 1.00 

~ttt~ttt~t~ttt~ttt~t~t~tt~tt~t~t~t~tt~tt~t~tt~t~ttt÷t~tttt~ttttt~t÷~ttttt~tt~t~t~' 

USAGE RATIO, C0/H2 : 0.43 BULK ACTIVITY, 
~0VERALL COMV.~ C0+H2: 36-51 MOL 5YNBAS/K~ CAT/HR: 16-308 
%COCoNv- : 33-52 SPeciFic ACTiViTY, 
%H2 Co~- : 37.99 MOL C0/MOL METAL~IIN: 0-099 

t~t~e~tttt~tt~ttttttt*t~t~etet~÷~tt~tt~t~tt~t~F~t~tttt~t~tte~ttttt~ttttt~ttttteteee~ttttttt**. 

~!EIGHT ~ PRODUCT DISTRIBUTION; 

HYDROCARBONS~ 13-69 H2D: 18-30 
OXYGENATES : 0-32 C0 : 58.58 
C02 . 1-19 H2 : 7.92 

HYDROCARBON SELECTIVITY, WT~: 

Cl : 15.05 C4t~E : 3.72 
C2fANE : 2- I I  C5eCll ~ 48.10 
C2eE~E : 0.26 C12tC18: 18-76 
C3tANE : I.gD C19tC23: 1.78 
C3tENE : ~-a3 C2~e34 : 0.81 
C4 ISO+A~: 2.98 C35+ : 0-12 

t~t~*t~tt~t÷~*~*~tet÷tt~e*tt~t~tt~ttet+t~tttt~ttttt~t*ttt~t~t~t÷÷*tet~tttt~et*t*~te~tt~ee~ 

FUEL FRACTIONS~ wTE; 

GASOLINE CC5tCII) • ~8.10 
DIESEL (cgec25) " 37.8~ 

% ELEMENTAL RECOVERY; CARBON • 9 7 . g i  
HYDROGEN: 96-45 
0XYG~N : 10{]-73 

e÷te~t÷ttt~fte~tttH~t~t~t~t~t~ttttttettet~tteette~tt~ttet~ett~tttt*tt~tttttttttt*ttetttt~t 

3 6  



TABLE 11 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862+80+49 

SAMPLE NO. 6 

CARBON N0. 

1 

2 

3 

5 

6 

7 

8 

9 

i0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

~I÷ALKARES I+ALKENE 
WT % MOLE % WT Z MOLE % 

15.05 50.49 0.00 0.00 

2.11 3.77 0.26 0.51 

1.90 2.32 4.43 5.66 

2.94 2-73 3.72 3.57 

3.44 2.57 4.07 3.12 

10-25 6.40 0.00 0-00 

~.47 2.40 1.67 0.91 

3.41 1.61 1.47 0.70 

4-33 1.82 1.51 0.64 

3-66 1.38 1.03 0.40 

2.73 0.94 0.53 0.19 

2.49 0.79 0.32 0.10 

2.48 0.72 0.00 0.00 

2-25 0.61 0.00 0.00 

2-13 0.5~ 0.00 0.00 

2-16 0.51 0.01 0.00 

1.85 0.41 0.04 0-01 

1.03 0-22, 0.03 0-01 

0-58 0-12 0.00 0.00 

0.40 0.08 0-00 0.00 

0.28 0.05 0.00 0.00 

0.21 0.04 0.00 0.00 

BRANCHED 
WT~ 

O.O0 

0.00 

0.~0 

0.03 

0.21 

0.00 

0.75 

1.29 

1.29 

1.10 

0.8'6 

0.80 

0.73 

0.67 

0.60 

0.54 

0.45 

0.16 

0.07 

0.03 

0.02 

0.02 

I'SO~ERS 
~OLE 

O.OD 

0.00 

0.00 

0.03 

0.16 

0.00 

0.40 

0.61 

0.54 

0.42 

0.30 

0.25 

0.21 

0.18 

0.15 

0.13 

0.i0. 

0.03 

0.01 

0.01 

0.00 

O.00 
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RUI~ ~,I0. ~862t~0,49 

SAMPLE ~JO. 6 

CARBON ~JO. 

23 

2~ 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

3q 

35 

36 

37 

38 

39 

4O 

TABLE 11 

HYDROCARBOn' PRODUCT D.ISTRIBUTION 

NI'ALKANES ItALKENE BRANCHED ISO~IERS 
W-r % MoLE % WT X MOLE 7, WT % MOLE 7, 

0-16 0.03 0.00 0.00 O.01 0.00 

0.12 0.02 0.D0 0.00 0.01 0.(]0 

0.11 0.02 0.00 0.00 0.00 D-00 

0.i0 0.01 0.00 0.00 0.00 0.00 

0.08 0.01 0.00 0.00 0.00 0.00 

0.06 0.01 , 0.00 0.00 0.01 0.00 

ft.05 0.01 0.0O 0.00 0.01 0.00 

0.05 0.01 0.00 0.00 0.01 0.00 

0.04 0.01 0.00 0.00 0.01 0-00 

0.03 0.00 0.00 0.0{I, 0.01 0.00 

0.03 0.00 O.OD 0.00 0.01 0.00 

0-03 0.00 0.00 0.00 0.01 0.00 

0.04 0.00 0.00 0.00 0.01 0.00 

0.02 0.00 0.00 O.O0 0.00 0.00 

0.02 0.00 0.00 0.00 0.00 0.00 

0.01 o.no 0.00 o.oo o.oo 0.00 

0.01 0.00 0.0(I 0.00 o.(10 0.00 

0.01 0.(.10 0.00 0.00 0.00 0.O0 
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TABLE 12 

MASS BALANCE 
PROCESS CONDITIONS A~D PRODUCT SUM~IARY 

t~ttttttt~ttt~ttt~t~t~ttt~tttttttt~tttttt~ttt~ttt~tttttttttt~ttttttttttttttttt~t~ttt~t~ 

CATALYST : Co/SILICA 
SAMPLE ~O: B862*80t49t9 

~F_ACTOR LOADINB, MLS , 450-0 T, C ~ 240-0 FE~B P~TIo, 
CATALYST LOADING, ~%: 17-8 P, PSIG : 295 CO/H2: l.O0 
TIME ON STREW4, HRS : 208.[) SV, L/G/HR: 1.0tO 

t•t÷•ttt•tttttttt•ttttttt••t•ttttttttt•ttt•tttt*tfttt••••÷•t÷ttttttttttttttttttttttttttttttttt• 

USAGE RATIO, C0/H2 : 0.42 BI~LK ACTIVI~{, 
XOVERALL CONV-, C0÷H2: 13.55 M0L SY~BAS/KG CAT/FIR: 6-055 
~C0 Co~v- : 8.08 S~ECI~IC ACTIVITY, 
XH2 Co~v. : 19.01 t~L C0/Y~L METAL/MI~: 0-036 

t+~t~tttt~tt~Ht~t*~t~t~t~t~t~ttt~t~t~Htttt~ttt~t~tt~+~t~tt*t~ttttttt~ttHttttt 

~EIGHT ~ PROBUCT DISTRIBUTION, 

HYDROCARBONS: 5-~ H20, 6-22 
OXYGENATES , 0-07 CO : ~.61 
C02 : 0.42 H2 : 5.20 

~ttt~t~ttttttt~tt~ft~tt~ttf~ttttttt~ttttt+~ttt~t)ttttt~tftt~tttt~t~tttt~tt~t~ 

HYI~ROCARBO~Z SELECTIVITY, WT~: 

CI : 8.75 CqtENE ~ 4.07 
C2fANE : 0-95 C5tCII , 42.44 
~2tENE : 0.60 C12<18: 32.58 
C3~A~E : 0.85 C19C23= 3.29 
C3*ENE : 4.24 C24t34 : 0.63 
C~ ISO+A~E~ 1.55 C35+ : 0.07 

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

FUEL FRACTIONS, WTX: 

GASC~INE (C5tCII): 42-44 
DIESEL (C9tC25) : 5~.80 

•t÷tttt•t•t•tt÷ttttttt•tt•t•tttttttt÷•tttttt•ttttttt•ttttttttt•tttttttttt•tt•tt•ttttttttt•ttt* 

X ELEMFNTAL RECOVERY: CARBON : 104-27 
HYDROGEN: 105.66 
[)rIGEN : 103-33 

~tttttttt~tttttttttt~tttt~ttt~tttttt~t~tt~tt~t~ttt~ttttttt~tt~tttt~ttttt~tt~t~t~tttt~ttt~ 
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TABLE 13 

HYDROCARBON PRODLICT DISTRIBUTION 

RUN NO. 8R62,80,49 

S~-IPLE NO. 9 

CAR~0N 

i 

3 

4 

5 

6 

7 

8 

o 

!0 

11 

12 

13 

14 

15 

16 

17 

1R 

19 

20 

21 

22 

N0. 
I'l IrALKANES 1 IrALKENE BRANCHED I SOI~RS 

W'I" ~ MOLE ~ WT % MOLE ~: WT 7, MOLE 

8 • 75 39,18 0.00 0.00 0.00 q. 00 

0-°.5 2.27 0.60 1.54 0.00 0.00 

0.85 1.38 4.24 7.24 (]-00 0.00 

1-55 1.91 4.07 5.20 0.00 0.00 

1.85 1.85 4.27 q.37 0.!3 0.12 

7-07 5.90 0.00 fl.O0 0.23 0.19 

3.11 2.23 2.04 1.50 O.OD 0.00 

2.35 1.48 1.74 1.11 0.95 0.60 

2.82 1.58 2.16 1.23 1.10 0.62 

2.90 !.46 1.92 0.99 1.49 0.75 

3.27 1.50 1.50 0.70 1.55 0.71 

3.37 1.42 1.17 0.50 1.29 0.54 

3-22 1-25 0.79 0.31 1.21 0.47 

3.65 1.32 0.00 0-00 1.14 0.41 

3-50 1.18 0.00 0.00 1.07 0.36 

3-51 I.ii 0.~ 0.00 0.94 0.30 

3.54 1.06 0.00 0-00 0.89 0.27 

2-65 0.75 O.OO P..OO 0.65 0-18 

1.39 0.37 0.00 0.00 0.31 0.08 

0.64 0.16 ~.00 ()-00 0.08 0.02 

0.3~ 0.09 0.00 0.00 U.03 0.01 

0.25 0.06 0.(X] 0.00 0.02 0.00 

4O 



TABLE 1.3 

HYIOROCARBOI'J PRQDUCT DISTR IBUTIU~.~ 

RUN r~. 8862.~80~'49 

SAMPLE NO. 9 

CARBON 

23 

2q 

25 

26 

27 

2~ 

29 

30 

31 

32 

34 

35 

36 

37 

38 

39 

~0 

~0. 
N fALKA~E.~ I~ALKENE BRANCHED I SOt~EP, S 

WT % r4OLE % HT ~ ~'IOLE 7, WT % ~1OLE 

0.18 0.0q 0.00 0.00 O.OI 0.C0 

O. 13 0.03 O.OO 0.00 0.01 O.UO 

0-09 0.02 0.00 O.OO 0.01 0.00 

0.08 0.01 0.C0 O-Oil 0-00 0.00 

0.05 0.01 0.00 O.OO O.Ol 0.00 

0.04 0.01 0.00 0.00 0.01 O.Ci] 

0-03 0.01 0.00 O.O0 0.01 0.00 

0.03 0.00 0.00 0.00 0.01 O.O0 

0.02 0.00 0.00 0.00 0.01 0.00 

0.02 0.00 0.00 0.94) 0.01 0.00 

0.02 0.00 0.00 0.00 0.01 0.00 

0.02 0.00 0.00 O.OO 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 O.O0 

0.01 0.00 O.O0 0.00 0.00 0.00 

0.01 0.00 0.~0 0.00 0.00 0.00 

rl.Ol 0.00 O.O0 0.00 0.00 0.(.;0 

O.(lO {l.(]O O.O0 0.00 0.00 0.00 
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TABLE 14 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT Sllt~MARY 

CATALYST ~ CO/SILICA 
SAMPL~ ~|O~ 8862tS0~49e12 

REACTOR LOADING, MLS : 450-0 T, C : 241.0 FEED RATIO, 
CATALYST LOADING, w-r%~ 17.& P, PsIG : 300 C0/H2: 1.06 
T I~  ON STREAM~ HR~ : 304-0 SV, L/G/HR: 2-00 

USAGE RATIO, C0/H2 : 0-53 ~ILK ACTIVITY., 
XOV~RALL CONV-, C0+H2: B-61 ~OL SYrlC_~AS/KB CAT/HR: 7-~95 
XC0 CONV. : 5-78 SPECIFIC ACTIVITY, 
%H2 CONy- : 11-62 ~mL C0/IqOL METAL/MIN: 0-053 

t~*t~+tt~ttttttetttttt~t~t~t~tt*ett~tttt~tttt÷tttttttttttttttttttttttttttttttttt~etttttt~ttt~tet~ 

WEIGHT % PROIXICT DISTRIBUTION" 

HYBROCARBONS! 2-61 H2O: 2-16 
0XYGENAT~S : 0.01 CO : 89.34 
C02 : 0.24 H2 ~ 5.64 

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

HYDROCARBO~ SELECTIVITY, w1"~ 

C1 ~ 14.69 C4tE~E : 5-03 
C2#Am~ : 1.28 C51f.11 , 38.64 
C2*~NE : 1.11 C12tC18: 21.50 
C3tA~ : 1.17 C19tC23: 7.g4 
C3~ENE : 6.22 C24t34 : 0-48 
C~ ISO+AME: 1-92 C35 + ~ 0.03 

~t~t*tt~ttt÷ttt~tt+ttt÷~tttt*tt~tttttttt~ttttttttt~ttt~ttt~t~t~tt"~÷ttttttttt~tttH 

~ L  FRACTIO~S, WT~ 

GASOLINE (C5tCl!): 38.64 
DIESEL (C911~25) : 39.99 

tt~t~t*tttttttttttttttt*t~t~ttttt*t~ttt*t~t~ttttttttt"tttt~ttttttttt~tttttt~tttttt~tttttttt~t 

% ELEMENTAL RECOVERYI CARBO~I : 99-75 
HYDROGEN: 98-97 

tt~t~t~ttt~tt~tt~*~÷ttttttttt~tttttttttttttt~tt~t~ttttt~ttt~t~t~ttt~ttttttt~ttttttt~tt~ 
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TABLE 15 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 88621"80+49 

SAMPLE NO. 12 

CARBON 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'ALKANE$ i i'AL;:.E NE BRANCHED 
WT % MOLE % WT % MOLE % WT % 

14.69 50.11 n.oo o.o~ o.00 

1.28 2.32 1.11 2.16 0.00 

1.17 1.45 6.22 8.09 0.(]0 

1.92 1.80 5.03 4.00 0.00 

2.23 1.69 5.3~ 4.20 0.17 

9.59 6.09 0.00 0.00 0.00 

2.98 1.63 3-32 1.85 O.O0 

2.06 0.99 2.15 1.05 0.44 

1.66 0.71 1.72 0.74 0.43 

1.62 0.62 1.45 0.57 0.67 

1.27 0.45 0.89 0.32 0.62 

1.57 0.50 0.95 0.31 0.70 

1.73 0.51 0.82 0-25 0.78 

1.80 0.50 0.61 0.17 0.79 

2,24 0.5B 0.[]0 0.00 0.75 

2.09 0.50 0.00 0-00 0.67 

2.13 0.48 0.O0 0.00 0.66 

2.50 0.54 0.00 0.00 0.69 

2.64 0.54 0.00 0.00 0.75 

2.01 0.39 0.00 0.00 0-63 

0.96 0.18 0.00 0.00 0.33 

0.34 0.06 0.,'113 0.00 0.08 

I SOME RS 
fqOLE 

0.00 

0.00 

0.00 

0.00 

0.13 

0.00 

0.o0 

0.21 

0.19 

0.26 

0.22 

0.23 

0.23 

0.22 

0.19 

0.16 

0.15 

0.15 

0.15 

0.12 

0.06 

0.01 
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TABLE 15 

HYDROCARBON PRODUCT DISTRIBUTION 

,10 
RUN NO. 8862~80t49 

SAMPLE NO. 12 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N÷ALKANES I~ALKENE BRANCHED 
WT Z MOLE % WT % MOLE % WT % 

0.18 0.03 0.00 0.00 0.01 

0.12 0.02 0.00 0.00 0.01 

0.08 0.01 0.00 0.00 0.01 

0.06 0.01 0.00 0.00 0.00 

O.Oq 0.01 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 0.01 

0.01 0.00 0.00 0.00 0.01 

0.01 0.00 0.00 0.00 0.01 

0.01 0.00 0.00 0.00 0.01 

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 

ISOMERS 
MOLE 

0.00 

0.00 

0.00 

0.00 

0 . ~  

0-00 

0.~ 

0.~ 

0o~ 

0.~ 

0 .~ 

0.(~ 

0.00 

0.00 

0.~ 

0.00 

0.00 

0.~ 
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TABLE 16 

r'IASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SUIW>IARY 

t~tttttt~H~t~tff~tfft~ff~ff~f~~tf~f~t~tttt~ft~ttt~f~f~f~ff~÷fft~t~f~tf.'~ 

CATALYST : Co/SILICA 
SA/~PLE ~0:~62t~0~49*15 

REACTOR LOANING, MLS : ~50-0 T, C : 250.0 FEED RATIO, 
CATALYST LOADING, WT%: Z7.8 ~ ~S~G : 300 C0/H2~ 1.00 
TIME ON STREAM, MRS : B7B-0 ~V, L/G/HR: 2.00 

tttttt~t~ttt*ti~ettttettttt~tt~÷t÷~tttt~t~ttt~f~tttttt~tt~t~ttfttttttt÷t~tt~httt~tt; 

U,~AGE RATI% C0/H2 : 0.48 BuLK ACTIVITY, 
%0VERALL CONV-, C0+H2" 2~.~I rCOL SYI'~(~AS/KG CAT/HR' 21-P,0~; 
%C0 Cmlv. • 15.82 SPECIF:C ACTIVITY, 
~ 2  CoNv. • 33.00 NOL C0/PIOL ~IETAL/t~IN : C1.14! 

t t  ttfttttt~fftttt~Ht~t~tt÷t~t~tt~÷~tYrttftf~ttteHtftttt ~ H t t ~ f f ~ t t  t f t t t t ÷ ~ t ~ t t ~ ' ~ t t t t t ~  

WEIGH]" X PRODUCT DISTRIBUTION'. 

HYDROCARP~NS: 7.15 H20= 10-45 
OXYGENATES : 0-18 CO : 76.75 
C02 : 1.11 H2 : 4.36 

ttttttt~÷÷t~tt~t÷tt÷t~t~÷tfft~ttt÷tt~ttttttt~tttttttttttt~ttt~ttttttttttt~tht~ftttttt 
L 

HYDROCARBON SELECTIvI'Pf, WT~: 

C1 ; 17.52 C4tE~E . 4.~R 
C2÷Ar~E : 1-81 C9Cli '. 37.05 
C2+ENE : 0.68 C12,C18; 21-30 
C3tA~E : i-~ C19tC2_3: 6.39 
C3*~:=E : 5-12 C24÷34 : 2-90 
C4 ISO+ANE ' 1.54 C35+ : 0.29 

t~t~t~tt~tt~tt÷~ftttttttttH~tt~tttftitt~ttttttt~tt~ff~ttt~ttt~tttttttttttt~t~tt~ftttf~t 

FUEL FRACTIONS, ~ rX: 

GASOLINE (C5fCll): 37-[)5 
~IESEL (C9*C25) : 42.76 

ttttttttttttttt~Htttfttt~t~t~tttttt~t~tttttttttttt~t~ttttttt~t~ttttttt~tttt~ttF~ttt~t 

ELE~IENTAL RECOVERY • CARBON : 100-38 
HY.~I~OGEN • !03-~I 
0~Y~E, : 103-68 

t t t t t ÷ t t f f t t t f t t t  tttttttftfttttttttttttttttttttttttttt t t t ÷ t f ÷ t f t t ÷ f f t t  f f t t f t t t t t t t t t t t , t t t t t t t t  
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RUN t;0. 8~62,80f49 

SAMPLE NO. 15 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

R 

9 

i0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

TABLE 17 

HYDROCARB01,J PRODUCT DISTRIBUTION 

N I'ALKANES 
WT • MOLE X 

17.52 56.73 

1.81 3.13 

14]0 1.17 

1.54 1.38 

i. 95 i. 4O 

6.85 4.12 

2-23 1.15 

1.93 0.88 

2.00 0.81 

2.48 0.90 

2.21 0.73 

2-19 0.67 

2.!2 0.60 

2.12 O.56 

2.29 O.56 

2.07 0.47 

1-81 0.39 

1.58 0.32 

1.54 0.30 

1.50 O.28 

1.19 o(I.21 
=. 

0.86 0.~4 

IfALKENE BRANCHED 
WT ~ MOLE X WT 

0-00 0.00 0.00 

0.68 1.25 0.00 

5.12 6.32 O-{~D 

4.38 4.05 0.00 

4.83 3.58 0.16 

0.00 0.00 0.00 

1.92 1.01 O.93 

1.72 0.80 0.48 

1.50 0.62 0.60 

1.77 0.65 1.~ 

1.26 0.43 1.19 

1-00 D.31 1.02 

0.71 0.20 0.95 

0.43 0.11 0.86 

0.02 0.00 0.69 

0.02 0.01 0.58 

0.00 0.00 0.51 

0.00 0.00 0.33 

0.00 0.00 0.25 

0.00 0.00 0.18 

o.oo o.oo O.il 

o.oo : 040 0.06 

ISOME~ 
MOLE % 

0.00 

0.00 

0.00 

O.O0 

0.i2 

0.~) 

0.~ 

0.~ 

0.~ 

0.39 

0.39 

0.31 

0.27 

0.22 

0.17 

0.13 

0 . i i  

0.07 

0.05 

0.~ 

0.02 

0.01 
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TABLE 17 

HYDROCARBON PRODLICT DISTRIBUTIO~I 

RUN NO. 8B62~ROt49 

SAMPLE NO. 15 

CARBON NO. 

23 

2~ 

25 

26 

27 

2~ 

29 

30 

31 

32 

33 

34 

35 

35 

37 

38 

39 

4O 

NtALKANES 14"ALKENE 
WT % ~'[OLE X W-i" ~ MOLE % 

0.66 0.ii 0.00 0.00 

O. 52 O. 08 0. OO (t. O0 

0.43 0416 0.00 0.00 

0.35 0.05 O.O0 0.00 

0.28 0.04 0.00 0.00 

0.23 0.03 0.00 0.00 

O.ig 0.02 0.00 0.00 

O. 16 0.02 O.O0 0.00 

0.14 0.02 0.00 O.OD 

0-11 0.01 O.r/J 0.00 

O. i0 0.01 0.00 0.00 

0.09 0.01 0.00 0.00 

0,07 0.01 0.00 0.07, 

0.05 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.OO 0.00 (3.00 

0.01 0.00 0.00 0.00 

~RANCHED 
WT~ 

04}4 

0.03 

0.02 

0.02 

0.02 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.02 

0.01 

G.OI 

0.01 

0.01 

0.01 

S O~E F~ 
MOLE .~ 

0.01 

0.(]0 

O.£D 

0.00 

O.(D 

0.00 

0.00 

0.00 

0.00 

C).~ 

0.00 

0.00 

O.DO 

0-00 

0.00 

0.00 

0.0O 

0.00 
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TABLE 18 

MA~S BALANCE 
PROCESS CONDITIONS AND PRODUCT SUY~MARY 

f~÷~÷~f~ff~f~f~÷~ff~tf~ff~fffftfff~ff~t~f~f~÷~f~f~t~f~÷÷÷ff~f~ftf~ft÷~ft~f~! 

CATALYST : Co/SILICA 
SAMPLE NO: 8862'80'q9~1~ 

REACTOR LOADING, ML~ : 450-0 T, C : 260.0 FEED RATIO, 
CATALYST LOADING, WT%: 17.B P, PSIG : 290 C0/H2: 1.00 
TIME ON STREAM, HRS : 472.0 SV, L/G/HR~ 1.00 

t~tttt*t*~ttt~t*t~ttt~tt÷t~t~t÷ttttt~t~tttt~t~*ttt~+ttt~ttt~tt~ttt~÷t~t~tt~ttttttttttttttt. 

U~A~E RATIO, C0/H2 : 0.52 BULK ACTIVITY, 
XOVERALL CONV-, C0+H2: 28-30 MOL SYNGA$/KG CAT/MR: 12-651 
%C0 CONY- : 19-42 SPECIFIC ACTIVITY, 
~H2 CONY- : 37-19 ~OL C0h~OL METAL/MIN: 0-087 

t~t~tt~tfttt~t~tttttttttttttetHttttttett~*tttt~ttt~tt~ttt~*tttt~t~tttttttt~ttH~ttet~t~ 

W~IGHT ~ PRODUCT DISTRIBUTION~ 

HYDROCARBONS: 8-85 H20: 10-44 
OXYGENATES : 0-16 CO : 74.59 
C02 : 1.81 H2 : 4.15 

HYDROCARBON SELECTIVITY, wT~: 

C1 : 10.96 C4t~NE : 5.04 
C2eANE : 1-86 C5'Cll : 39-69 
C2fENE : 0-71 C12*C18: 17-95 
CS+AN~ : 1-18 C19tC23~ 4-91 
C3f~NE : 5-96 C24"34 : 7-95 
C4 ~SO+AN~: 1-75 C35+ : 2.06 

t~Ht~**~t~tt~tt~tt*tt~*~t*~H~+ttt~t~tt~t~t~tt~ttttt~ttttttt~t~ttt~ttt~ttt~tttt+tttttttt~tt~ 

FUEL FRACTIONS, WTX: 

GASOLINE (CStCI1): 39.69 
DrESEL (C9tC25) : 39.70 

~ttt~*H~*ttttt~ttt~tt***~*~*ttt~t~tt~tttttHtttttt~t~t~tttttttttttt~t~**tt*~tt~ttt~tt~ 

% ELEMENTAL RECOVERY: CARBON : 100.70 
HYDROGEN: 102-50 
0XYm~N : 100.71 

t~H~*t~÷÷t*tttt~tttttt~tt~*ttt~ttt~ttt÷ttttt*~tttt~ttttttt~tttttttHtttt~tt~t~ttttt~t 
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TABLE 19 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN I,~O. 8,'R62eSOt49 

SAFIPLE NO. 18 

CARBO}! ~I0. 

1 

2 

3 

4 

5 

,5 

7 

8 

9 

i0 

11 

12 

13 

14 

15 

16 

17 

i~. 

lq 

2n 

21 

22 

~I~'ALKANE$ I÷ALKENE BRANCHED ISO~ERS 
WT ~ ~OLE ~Z ',IT 7. S'IOLE ~ W'r % MOLI~ 7~ 

i0.95 43.20 O. DO D.O~ O. O0 O.UD 

I. 86 3.90 0.71 i .  59 O- O0 O.DO 

1.18 1.69 5.96 8.94 0.00 0.(}0 

1.71 1.86 5-04 5.68 0.04 0.05 

2.15 1.89 5.54 /4.99 0.18 O.iG 

7.57 5.55 0.10 0.08 0-00 0.00 

2.47 1.56 1.77 1.14 0.32 0.20 

1.72 0.95 1.57 0.89 0.81 0.45 

2.3;4 1-15 1.93 0.97 1-29 0.~ 

2.25 l.OD 1.58 0.71 1.40 0.62 

2.30 0.93 1-11 0.46 1.25 0.51 

2.15 0.80 0.81 0.30 0.89 0.33 

2.05 0.71 0.53 0.18 0-~0 0.28 

2.31 0.74 0.00 0-00 0.71 0-23 

2.00 0.60 0.00 0.00 0.57 0.17 

1.68 0.47 0.02 0.01 0-43 O. 12 

i .  33 O. 35 0.03 0.01 0-28 0.07 

l.Oq 0.27 0.05 0.01 0.18 0.05 

0.97 0.23 0.00 {)..nO 0-21 0.05 

0.91 0.20 0.00 0.00 0.17 0.04 

0.83 0.18 0.00 0.00 0.16 0.03 

0.72 0.15 0.00 0.00 0-16 0.03 
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TABLE 19 

HYDROCARBON PRODUCT I)[ STR I BUTI(}N 

RUN NO. 8R62,£Of49 

SAr-]PLE ~JO. 18 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

3q 

35 

35 

37 

3~ 

39 

40 

N÷ALKANES l÷ALKENE BRANCHED ISOMERS 
WT ?, MOLE ~ DJ-r ~ ~OLE ~ WT % MOLE ~, 

0.62 0.12 0.00 0.00 U.15 0.03 

0.55 0.10 O.{X} 0.00 0.16 0.(}3 

O. 58 0. lO 0. O0 O. O0 0.10 (} • 02 

0.58 0.10 0.00 0.00 0.13 0.02 

0.53 0.09 0.00 0.00 0.23 0.04 

0.52 0.08 0.00 0.00 0.29 0.05 

0.48 0.07 0.00 0.00 0.32 0.05 

O.a6 0.07 O.O0 0.00 0.35 0-05 

0.43 0.06 0.00 0.00 0.34 0.05 

O. 37 0.05 0.00 0.00 0.34 0.05 

0.3q 0.05 0.00 0.00 0.30 0.0~ 

0.32 0.04 0.00 0.00 0.25 0.03 

0.29 0.04 0.00 0.00 0.22 0.03 

0-24 0.03 0.00 0.00 0.18 0.02 

0.20 0.02 0.00 0.00 0.17 0.02 

0.16 0.02 0.00 0.00 0.!4 0.02 

0.14 0.02 0.00 0.00 0.11 0.01 

0.12 0.01 0.00 0.00 0.10 0-01 
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TABLE 20 

MASS BALANCE 
PROCESS COND[TIONB AND PRODUCT SUtV~RY 

f~f~f~ff~t~}tf~ftftf~f~+t~~÷~t~ft÷f~f~f+fffftf~f~fff~fttt~ff~ff~tf~t?tt~f+f~f 

CATALYST : CO/SILICA 
SA~LE HO: ~62+80÷49t21 

REACTOR LOADING, ~L~ : ~5~.0 T, C ~ 262.0 FEED RATIO, 
CATALYST LOADING, V~:  17.8 P, PsIG : 300 CO/H2: 0.49 
T ~  o~ STRE;e~, HRS ~ ~ - 0  SV, L/G/HR: I.U0 

t÷•t••tt•+•t•••••t•tf÷••••••t•t••••t••t••tt•ttttt•t+••t••t•••t•÷tt•t•••tttttttttttttttttt•tt•t. 

USAGE RATIO, C0/H2 : 0.A6 ~fL~: ~CI"IVI'rY, 
~0V~RALL CONV-, CO+H2: 30-07 ~L SYNGAS/KG CAT/HR: 13-q3fl 
XCD Co~v- : 28-62 SPECIfiC ACTIVITY, 
XR2 CoNy- : 30.78 M~L C0~DL METAI_/~IN: 0.084 

~tft~t~t~t~tt~t~t~ttt~t~ttt~t~+~t~f~t~t~tttt~t~tttttttt~tt~t~t~t~t~tttf 

WEIGHT ~ PROD~CT DISTRIB{fTIO~': 

HYDROCARBONS: 14-58 H20: 16.I~ 
0X~GENATES ! 0.32 CO : 5~.58 
C02 = 2.11 H2 : 8.24 

~ff~t~f~f~t~t~tt~t~t~t~t+~tftt+÷t~tf~tfttf~t~~tft~t~ttttt~t~ttt~t~t~tt~ 

HYIIROCARBON SELECTIVITY, wT~; 

CI : 13-18 C4tENE : 4.84 
C2+ANE : 2-8~ C5+Cll ~ 38-50 
C2÷ENE : 0.71 C12+C18: 20.30 
C3tANE : 1.94 ClgtC23: 4.84 
C3÷ENE : 6-27 C2q~3~ : 3.45 
C4 ISO+ANE: 2-46 C35+ : 0.63 

~t~tt~ttt~f~÷~tf+ttt~ttt~t~t~f~t~tt~t~tttttttttt~tt~f~ttt~f~tttttttttttttttttttt~+ 

FliEL FRACTIONS, wTX.- 

GASOLINE (C5+CII): 3B.50 
DIESEL (cg+c25) : 41.8g 

÷+tttttft~t+tt+ttt+ttt÷t÷tttt~t~ttttt~tf~t~ttftt~tttt~÷ttttttt+ttttttttt+t~tt~ttftt~ttttt 

ELEMErfrAL RECOVERY: CARBON : 108.03 
HYDROGEN: 105-10 
OXYGEN : 105-55 

tt~tt~t~tttt~t~t~tt~ttttt~tttttttt~ttttt~t~t÷~tte~t~t~tt~t~t~t~t~ttte~ft~t~ 
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RUN NO- P~62÷80.49 

SAMPLE NO. 21 

CARBON NO- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

!3 

14 

!5 

16 

17 

18 

19 

2O 

21 

22 

TABLE 21 

HYDROCARBON PRODUCT DISTRIBUTION 

N ~'ALKANES IfALKENE BRANCHED ISOrIERS 
WT • I~OLE % WT % MOLE X WT % MOLE X 

13.18 46.46 0.00 0.00 0-00 0.00 

2.F~8 5.42 0.71 1.43 0.00 0.00 

1.94 2.48 6.27 8.42 0-00 0.00 

2-38 2-31 4.84 4.87 0.09 0.08 

2.49 1.95 4.55 3.66 0.23 0.18 

7.56 4-96 0.13 0.09 0.00 0.00 

2.26 1.28 1.3~ 0.77 0-72 0.41 

1.56 0.77 1.01 0.51 0.83 0.41 

2.30 1.01 1.34 0.60 1-23 0.54 

2.60 1.03 1.48 0.60 1.68 0.67 

2.59 0.93 1.03 0.38 1.57 0.57 

2.34 0.78 0.70 0.24 1.09 0.36 

2.18 0.67 0.43 0.13 0.93 0.29 

2.32 0.66 0-00 0.00 0.82 0.23 

2.19 0.58 0.02 0.00 0.71 0.19 

1.99 0.50 0.04 0.01 0.58 0.14 

1.70 0.40 0.0.C} 0.00 0.53 O.IP 

1.33 0.30 0.00 0.00 0.41 0.09 

1.05 0.22 0.00 0.00 0.32 0.07 

0.89 0.18 0.00 0.00 0.214 0.05 

O. 75 O. 14 O.OU 0.00 0-20 0.04 

0.60 0. i i  0.00 0.00 0-17 0.(13 
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RUN NO. 8P,62÷80+49 

SAr.IPLE NO. 21 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3B 

39 

4O 

TABLE 21 

HYDROCARBON PRODUCT DISTRIBUTII]N 

I'I'I'ALKANES II'ALKENE BRANCHED ~ $OI'IERS 
WT ~ MOLE % WT % I'IOLE % WT % MOLE X 

0.q8 0.08 0.00 0.00 0.14 0.02 

0.38 0.06 0.00 0.00 0.13 0.02 

0.31 0.05 0.00 0.00 0.12 0.02 

0.26 0.04 O.CO 0.00 0.12 0.02 

0.23 0.03 0.00 O.UO 0.12 0.02 

0.21 0.03 0.00 0.00 0.13 0.02 

0.18 0.02 0.00 0.00 0.13 0.02 

0.16 0.02 0.00 0.00 0.13 0.02 

0-14 0.02 0.00 0.0D 0.12 0.02 

0.12 0.01 0.00 0.0D 0.11 0.01 

0. i i  0.01 0.00 0.00 0.09 0.01 

0.10 0.01 0.00 0.00 0.08 0.01 

0.09 0.01 0.00 0.00 0.07 0.01 

0.07 0.01 0.00 0.00 0.06 0.01 

0.06 0.01 0.00 0.00 0.05 0.01 

0.05 0.01 0.00 0-00 0.04 0.00 

0.C~ 0.00 0.O0 0.00 0.03 0.CO 

0.0~ 0.00 0.IX) 0.00 0.03 0.CO 
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TA~.BLE 22 

MASS BALANCE 
PROCESS CO~!DITION~ AND PRODUCT SB~'IARY 

CATALYST : Co/SILICA 
SA~PI.E NO; 8862tS0~q9~23 

REACTOR LOADING, t~LS : h50-0 T, C : 2~2.0 FEED PATIO, 
CATALYST LOADING, W'I'%~ ~7.B P, psIG : ~)00 C0/H2: 0.4~ 
TIME ON STREAM, HRS : 6~II-0 SV, L/G/HR: 2.00 

USAGE RATIO, CO/H2 = n.44 BI~LK ACTivITY, 
%OVERALL Co~w., CO+H2= 20-25 M:;L SYNGAB/KG CAT/HR: l~.OB3 
XCO CONV- ! 18-80 SPECIFIC ACTiviTY, 
%H2 Co~v- : 20-96 r~o~ C0/MOL METAL/MIN~ ~ . i i i  

tt÷t~tt~H~t~t~t~tttt+eee~tt~tt~t~t*~t~tt~tt+~t~te~e~tt~te~ttHtttttet~ttttt~tttt~tt~' 

WEIGH? X PRODUCT DISTRIBUTION: 

HY~ROCARBONS: 10-26 H20~ 10-07 
OXYGENA'~S : 0-14 CO ~ 68-59 
C02 ~ 1-26 H2 : 9-68 

HYI~ROCARBOP~ SELECTIVITY, wTX: 

CI ~ 13.~3 C4~E ~ 4.80 
C2eAN~ : 2-52 C5tCI1 = 43-45 
C2~t~ ~ O-B8 C12'C18~ IB-81 
C3tANE : 1-57 C19tC23: q-50 
C3*ENE : 6-3g C24~34 ~ 1.25 
C4 ISn+AR~: 2-15 C35÷ : (]-06 

F[~EL FRACTIONS, WT~: 

GASnLINE (C5~CII): 43.45 
DIESEL (C9tC25) : a1.45 

ELEMEr~AL RECOVEPY: CAR~ON : 105-97 
HYDROGen: I{12-29 
0XY~E. : 101-75 
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TABLE 23 

HYDROCARBON PRODUCT DI STR !BUTI UN 

RUN NO. 8862,'80+49 

SAMPLE ~J0. 23 

CARBON N0, 

I 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NfALKANES 
WTT. 

13-63 

2.52 

1-57 

2-07 

2-28 

8-08 

2-82 

2-13 

2-66 

3-08 

2.50 

2-23 

2-02 

1-81 

1-86 

1-62 

1-46 

1.31 

1.17 

O.~O 

0.72 

0.53 

I~ALKENE BRA~CHEI) ISOMERS 
MOLE X WT X ['IOLE % WT % MOLE X 

q6.95 0.00 0.00 0.00 0.(]0 

4.63 0.~ 1.74 {}.on 0.D[} 

1.97 6.39 8.38 0.00 0.[~0 

1.97 4.8D 4-72 0.08 0.(J7 

1-75 4.88 3-85 0.20 0.15 

5.18 0.00 0.00 0.00 0.~0 

1-56 1.90 1.07 0.73 0.40 

1.03 1.73 0.25 1.06 0.51 

1.15 1.99 0.87 1.46 0.63 

!.19 1.92 0.76 1.58 0.6! 

0.B8 1-33 0.48 1.10 0.39 

O. 72 0.95 0.31 0.98 0.32 

0.60 0.64 0.19 0.84 0.25 

0.51 0.39 0.11 0.71 0.20 

0.48 0.00 0,00 0.60 0.16 

0.40 0.OD 0.00 0.51 0.12 

0.34 0.01 O.0O 0.45 0.10 

0.28 0.00 0.00 0.38 0.08 

0.24 0.00 0.00 0.31 0.05 

0.18 0.00 0.00 0.19 O.Oq 

I).13 0.00 0.0O 0.13 0.02 

0.09 0.00 0.00 0. i i  0.02 

W 
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TABLE 23 
H~DRDCARBON PRODUCT DISTRIBUTI[~ 

RUN NO. 8862tSOt49 

SAMPLE~O. 23 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

3~ 

35 

36 

37 

38 

39 

~0 

NtALKANES I~'ALKENE BRANCHED ISO~IERS 
WT • MOLE ~ WT ~ MOLE % WT ~ MOLE 

0.37 0.06 0.00 0-00 0-07 0-01 

0.25 0.04 O.O0 0.00 0.06 0.01 

0.16 0.03 0.0C) 0.00 0.05 0-01 

0.12 0.02 0.00 0.00 0.04 0.01 

0.09 0.01 0.00 0.00 0.05 0-01 

0.07 0.01 0.00 0.00 0.05 0.01 

0.05 0.01 0.00 0.00 0.04 0.01 

0.04 0.00 0.00 0.00 0.03 0.00 

0.03 0.00 0.00 0.00 0.03 0.00 

0.02 0.00 0.00 0.00 0.02 0.00 

0.01 0.00 0.00 0.00 0.01 0.00 

0.01 0.00 0.00 O.O0 0.01 0.00 

0.01 0.00 0.00 0-0D 0.01 0.00 

0-01 0.00 0.o0 0.00 0.01 0.[~ 

0.00 0.00 0.00 0.00 0.01 0.00 

0.00 0-00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 
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TABLE 24 

IvBASS BALANCE 
PROCESS CONDITION5 AND PRODUCT SUt~'~RY 

t f t , . ,  t~ff~f~fffff~f~tt~f~tfftf~ff~ttt~ttf~tttttttt~tt~tf~ff~tfttt~fit~t~ttt~t~ ~ 

CATALYST ! C02(C0)8/SI02 
SAMPLE NO: 8862fB0t49+27 

REACTOR LOADING, I~.S B 450-0 T, C : 242.0 FEED RATIO, 
CATALYST LOADING, WT%B 17.8 P, Ps~G : 290 C01H2: 0.49 
TI~E on STREA~, MRS : 737-0 SV, LIG/HR: 1.00 

tttttt÷t~tttfttt~ttttti~tttttt~tttttt~ttitttt÷t1tttt÷ttt*ttt*tttttttttt~ttt÷~tttf~÷t~t~ttt 

USAGE RATIO, C0/H2 ~ 0-53 ~ULR ACTIVITY, 
~0VERALL CONV-, CO+H2: 29.50 ~OL SYNGA$/KG CAT/MR: 13.175 
EO CONV- : 30.93 SPECIFIC ACTIVITY, 
~2  Cony- : 28.79 t~aL CO/MOL METAL/MIN: 0-091 

~tft~t~t~t~tt~t~ttttt~ttttt~tttt~t~tt~÷ttttttttttt~tfttt~ftttt~t~tt~tttttttttttt. 

WEIGHT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 6-73 H20: 8-U7 
OXYGENATES : 0-20 CO ~ 72.85 
C02 ~ 1-27 H2 = 10-89 

t•••ft•tt•••ttttt÷t•t•tttttt÷tt•t•ttftt••tt•ttHtttt•t•tt•ttt•t•ttttt•••tttttttt•tfft•t•tt 

HYDROCARBON SELECTIVITY, '~T~: 

C1 : 17-26 
C2~A~E ~ 4-63 
C2tENE : 1.70 
C3tArE : 2.PA 
C3tENE : 10.08 
C~ tsO+at~E: 3.27 

CqSENE : 6-58 
CStCII : 25.29 
C12tC18: II.?A 
C19.C23: B.19 
C24t34 : 7.76 
C35 + : 0.45 

t•tft•ff•f••tttt•t•t•tt•ttttttt•tttt•ttttt•tttttfftttfttt•ttttttttftttttttt•ttt•ttttttttttt 

FUEL FPJ~CTIO~2S, vrrX.. 

GAS~LINE (C5'CII): 25-29 
DIESEL (C9÷C25) : 28-68 

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

X ELEt'~ENTAL RECOVERY: CARP~N : 82-q0 
HYnROGEN: 84.76 
OXYGEN : ~2.60 

tttttttttt••••••tttttf÷tt••t•t•ttttttttttttttttttt•tttt••ttt•tt••t•••tt•ttttttttttttttttttt 
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TABLE 25 

HYDROCARBON PRODUCT DISTRIBUTI@J 

RUII NO. 8862eSOt49 

S~PLE NO. 27 

CARBDN NO. 

1 

2 

3 

4 

5 

6 

7 

R. 

9 

i0 

ii 

12 

13 

14 

i5 

!6 

17 

18 

19 

20 

21 

22 

NSALKANES ISALKENE BRANCHED ISOr~ERS 
WT X MOLE X WT % MOLE • WT X I~]OLE 

17-26 50-00 0.00 0-00 0-00 0-00 

"-63 7-15 !-70 2.82 0-00 0-00 

2-84 2-99 10-08 11-12 0.00 0-0D 

3.27 2.62 6.68 5.53 0.00 0-00 

2.91 1.88 5.1! 3.39 0.55 0.35 

5.41 2.91 0-00 0.00 0.00 0.00 

1.26 0.58 0.81 0.58 1-03 0.48 

0.75 0.30 0.53 0.22 0.80 0.33 

0.72 0.26 0.41 0.15 0.69 0.25 

1.00 0.33 0.49 0.16 0.67 0.22 

1.12 0.33 0.42 0.13 0.60 0.18 

i.22 0-33 0.36 0.10 0.47 0.13 

i. !7 0.29 0.26 O. 07 O. 39 O. 10 

1.29 0.30 0.21 0.05 0.11 0.02 

1.2e 0.27 0.01 0.00 0.27 0.06 

1.25 0.26 0.02 0.00 0.26 0.05 

1.32 0.25 0.04 0.01 0.27 0.05 

1.37 0.25 0.Ckq 0.00 0.33 0.06 

1.39 0.24 0.00 0.00 0.32 0.06 

1.39 0.23 0.00 0.00 0.29 0.05 

1.39 0.22 0.00 0.00 0.29 0.05 

1.32 0.20 0.00 0.00 0.31 0.05 



TABLE 25 

HYDROCARBON PRODUCT DISTR IBUTI UN 

RUN NO. 8862~80t49 

SAMPLE NO- 27 

CARBON NO. 

23 

2" 

25 

26 

27 

28 

2.0 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

Ni'AL KANE S i ~'ALK EN E BRANCH ED 
W'I" X MOLE X 't~ X ~:IOLE X W'r 

1.!8 0.17 0.00 0.00 0.30 

!.0~ 0.i~ 0.00 0.00 0.2£ 

0.89 0.12 0.00 D.O0 0.29 

0.77 0.i0 0.00 0.00 0.31 

O. 64 0.08 O. O0 0.00 0.34 

0.52 0.06 0.00 0.00 0.32 

0.39 0.0q 0.00 (l.(}O 0.30 

0.30 0.03 0.00 0.00 0.26 

0.22 0.02 0.00 0.00 0.20 

O. 15 0.02 0.00 0.00 0.16 

O. 11 O.O1 0.00 0.00 0.ii 

0.08 0.01 0.00 0.0O 0.08 

0.06 0.01 0.00 0.00 0.06 

0.05 0.00 0.00 0.00 0.05 

0-04 O.00 0.00 0.00 0.04 

0-03 0.00 0.00 P.00 0.03 

0.02 0.00 0.00 0.00 0.03 

0.02 O.CO 0.00 0.00 0.02 

ISOt~ERS 
I'IOLE X 

0.04 

O.Oq 

0.04 

0.04 

0.0~ 

0.03 

0.03 

0.02 

0.02 

0.01 

O.O1 

0.01 

0.00 

0.00 

O.C~l 

0.00 

(}.U[l 
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TABLE 26 

MASS BALANCE 
PROCESS COI~DITIOrJS AND PRODUCT SUt~4ARY 

t~tfff~f~fftt~fft~t~tt~tt~tttttt~ttttt~tt~ttt~t~tt~ft~ff~f~f~ftft~ff~f~f~tt~ 

CATALYST : Co2(C0)8/S[02 
SAMPLE NO: P,862+~+4gt30 

REACTOR LOADING, rLS : 450.0 T, C ~ 281.0 FEED PATIO, 
CATALYST LOADING, W'I'X: 17-8 P, PSIG ~ 290 CO/H2; I-U0 
TIME ON STREA~b MRS : 809-0 SV, L/G/HR: 1-00 

t•fftf••••••÷ff••tfftf•ftf••••t•tt••t•ttttt••tttt•t••tttft•tttttt•tt÷t•÷•tttt•••••f•ft••t•t••• 

USAGE RATIO, C0/H2 r 0-50 BULK ACTIVITY, 
X0VERALL CONV., C0÷H2~ 31-19 r~OL SYNGAS/KG CAT/HR: 13-944 
%C0 CONY. : 20-87 SPECIFIC ACTIVITY, 
%H2 CoNv. = 41.52 r~OL C0/MOL r~TAL/DIIN: 0-09~ 

t~t÷$f~t~fffet~tt~@~t~tt~tt~t~ftt~tfttfttftttttttt~t÷tftt~tt~t~tt~tTttt~t~ttt~t~ttt: 

WEIGHT X PRODUCT DISTRIB~ITION: 

HYDROCARBOt~S~ 8-46 H20~ 17.31 
OXYGENATES : 0-26 CO ~ 65-40 
C02 : 5-11 H2 ~ 3-45 

ft~tt÷tt~tttf~tt~tt~t~tttttttt÷~ttftfttt÷t~tt~ttt~tttttt~tttt~tt~tt~ttttt~tttttt÷~tttt~ 

HYDROCARBOM SELECTIVITY, w'FX: 

CI : i~.8~ 
C2*ANE ~ 3-70 
C2÷ENE : 1.17 
C3tANE : 1-73 
CS*ENE : 8.03 
C4 ISO+ANE: 2-20 

C41"ENE • 6.65 
C5tCll • 31.22 
C12+C18" 16-22 
Clg tC23 • 7.11 
C24t34 • 6.65 
C35+ : {}.46 

f÷f~ftft~t~f~f~fft~tf~tf~tttt~ttttt~tttff~t~t~t~ttff~tt~fttttft~ttftt~tt~tft~tt~ 

FUEL FRACTIONS, WT~; 

GASOLINE (C5~II) :  31-22 
DIESEL (C9tC25) : 34-35 

HfH~t~tt~tttttt~tt~ttfttttt*ttttttttttttt~ttt*tttttttttttt÷~÷*tttttt~ftttttt~ttttfttt~÷ 

% ELEMENTAL RECOVERYI CARBON : 103-32 
HYDROGEN: 115-79 
OXYGEN : 119-78 

*••t•ttttt•••ttttttt•ttf•••t•÷•tt•••••tttt••+••tt•t÷tttfttttt•t•tttttt•*ttt•ttt•f••÷•t*••t*ttt 
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TABLE 27 

~YDROCARB(]~ PRODUCT D!STRIBUTII]I~ 

RUN NO. 8862,80t49 

SAMPLE NO. 30 

CARB0~J ri0. 

! 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2! 

22 

NIFALKANE$ leALKENE BRA~CHED ISOMERS 
WT % MOLE 7~ WT ~ MOLE • WT % MOLE % 

14-88 47-95 0-00 0-00 0.00 0-00 

3- 70 6- 35 1-17 2-15 0-00 0-00 

1.73 2.03 8.03 9.85 0.00 0.00 

2.20 1.95 6.65 6.13 0.00 0.00 

2.70 1.94 6.51 4.80 0.27 0-19 

6.44 3.86 0.11 0.07 0.00 0.00 

3.19 1.65 0.26 0.14 0.36 0.19 

2.29 1.04 0.19 0.09 0.34 0.16 

2.24 0.90 0.16 0.06 0.43 0.18 

2.22 0.81 0.16 0.06 0.48 0.18 

2.11 0.70 0.13 0.04 0.61 0.20 

2.36 0.72 0.01 0.00 0.79 0.24 

2.18 0.61 0.01 0.00 0.80 0.22 

1.88 0.49 0.00 0.00 0.70 0.18 

1.60 0.39 0.06 0.02 0.53 0.13 

1.41 0.32 O.00 0-00 0.51 0.12 

1.28 0.28 0.00 0.00 0.45 0.10 

1.23 0-25 0.00 0.00 0.42 0.09 

1.16 0.22 0.00 0.00 0.40 0.08 

1.07 0.20 0.00 0.00 0.36 0.07 

1.03 0.18 0.00 0.00 0.34 0.06 

1.03 0.17 O.UO 0.(}0 0.3q 0.06 
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TABLE 27 

HYDROCARBOBJ PRODUCT DISTRI BUTION 

RUN NO- 8862t80t49 

SAMPLE NO. 30 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N'I'ALKANES 14"ALKENE BRANCHED I SOI'IERS 
WT • MOLE • WT X MOLE • WT % MOLE % 

1-02 O- ]6 0.00 0-00 0.36 0-06 

0-96 0-15 0-00 0-00 0-38 0-06 

0-80 0-12 0-00 0-00 0.34 0-05 

0.68 0.I0 0.00 0.00 0.33 0.05 

0.53 0.07 0.00 0.00 0.28 0.04 

0.40 0.05 0.00 0.00 0.24 0.03 

0.30 0.04 0-00 0.00 0.19 0.02 

0.22 0.03 0.00 0.00 0.15 0.02 

0.17 0.02 0.00 0.00 0.12 0.01 

0.13 0.02 0.00 0.00 0.09 0.01 

0.11 0-01 0.00 0.00 0.08 0.01 

0.09 0.01 0.00 0.00 0.06 0.0i 

0. i i  0.01 0.00 0.00 0.05 0.01 

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 

0.02 0.00 0.00 0.00 0.00 0.00 
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[iee 
$~'~11 on P T SV, NLI 

kb. S t r l ~  pSt~ "C 9 cltlhr 
h 

2 66 295 244 2,0 

4 189 295 242 2,0 

2 260 )290 261 2,0 

iO 354 290 1263 2.0 

12 426 290 240 2.0 

! |  

m m m m  

zYCO,, z z.X'cO szl~ z 

31,9 30,5 32,5 0.49 0.46 28,5 
• i _ .  H , ,  i ,  , _ , ,  

23.5 14.0 ;)Z.i O.9Q O.4Q 2|,0 

36.1 25.4 46.8 J.OO 0.54 32.2 

41,1 38.4 42.4 0.50 0.45 36,7 

19,7 17,7 20.7 0.,50 0.43 i7.G 

TAgLE 28 

Slurry $creenln9 Sumr~a,7 

19.6 wtl 41S$0~ 
Usage Bulk-gctivlt-y-$pect~]c . . . . . . . . . . . . .  ' 

Feed ~CO/ mol syngas/ Activity Selectivity gtZ ' 

0,054 

0,035 

0.0~8 

O. 066 

0.032 

I J  i l  

15.7 16.9 30.8 11.1 

]0,4 14,4 32,6 21,6 
J J,, ,, . , . . . . .  , 

li,6 11.8 34,2 22.8 

~4.3 18.7 35.1 14.3 

17.8 19.0 27.8 21.8 
, , i  _=  

6,3 12.6 154,8 

Io,0 Jl~o 64.~ 

8.2 11.4 ~5.2 

5.3 2.3 54.7 

o.g 5.4 57.e 

I 

I I I I I  Z I J  gl 

I 
_b |  

I 



TABLE 29 

MASS BALANCE 
PROCESS ~ONDITIONS AND PRODUCT SUMMARY 

Ht~Htttt~HH++~t~+ttt~tt~tt~t~+t~t~t~tttt~t~tttt~t~ttt~ttHtttt~ttttttt~t~+t~ttH~t+~t 

CATALYST ! Co/ZR/SILICAfHIGH LOAD 
SAMPLE No: ~93~lQe58t2 

REACTOR LOANING, ~tS : 460-0 T, C : 244.0 F~E~ RATIO, 
CATALYST LOA~ING. WT%= 19.6 P, PS!G : 295 CU/H2: 0-49 
TIME ON STREAM, HR~ : 66-0 SV, L/G/HR: 2.00 

~+t~tttHHH~tt+tt~+~+*~t~ttt~ttttttttH*~t~*~t~t+~tttt~t~"t~t~tttt*+t~tt* 

USAG£ RATIO, C0/H2 = 0-46 BULK ACTIVITY, 
%0VERALL CONV-, C0~H2: 31-87 ~OL SYNGAS/KG CAT/HR: 28-456 
%C0 CONY- : 30-49 SPECIFIC ACT~WTY, 
~H2 CONV- : 32.54 MOL C0/MOL METAL/MIN: 0-054 

*~t"t~+t*~*~ttH~t~+~t~Ht~tttttt~tt"t~*~t~t+~ttt*t~t~t"tttt~tt~tt~t+~tt~tt~tt~ 

WEIBHT X PRODUCT DISTRIBUTION= 

HYDROCARBONS! 12-42 H20: 18.74 
OXYGENATES : 0.~9 CO : 59-55 
CD2 : 0.q2 H2 ~ 8.3~ 

~YDROCARBON SELECTIVITY, WT~: 

C1 : 15.71 
C2eANE ~ 2.7R 
C2÷ENE : 0.00 
C3~ANE : 3-55 
C3+ENE : 3-10 
C4 ISO+ANE: 4-62 

C4+ENE ; 2-88 
C5tCll ' 30.80 
C12'C18. 17.72 
C19~C23' 6-26 
C24t34 . 10.62 
C35+ : 1.95 

FUEL FRACTIONS, &¢TX: 

GASOLINE (C5tCll): 30.80 
DIESEL (C9+C25) : 37.47 

ELEMENTAL RECOVERY~ CARBON : 98-46 
HYDROBE.: i01-83 
OXYGEN : 104-58 

~+~t÷~Ht~tt~HH*+~tt~t~+t*t~t"tt*t*tt~tt~t~t~~t~tt~tt~tttt~+H~t*~t~t+ 
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TABLE 30 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 9093~i0f58 

SAMPLE ~0. 2 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ItALKENE BRANCHED 
WT • MOLE ~ WT ~ MOLE % WT % 

15-71 54.31 0-00 0-00 0.00 

2- 78 5-13 O. 00 0.00 0.00 

3.55 4.46 3.10 4.08 0.00 

4-52 4.31 2.88 2.84 O. 10 

4.66 3 • 58 2.23 ! .  76 0.28 

5.97 3.84 0.00 0.00 0.00 

3.01 1.66 0.20 0.11 0.07 

2.19 1.06 0.16 0.08 0.13 

3.63 1.57 0.00 0.00 0.20 

3-£4 1.53 0.00 0.00 0.39 

3.34 1.18 0.00 0.00 0.40 

2.80 0.91 0.20 0.07 0.35 

2.57 0.77 0.15 0.04 0.31 

2.47 0.69 0.00 0.00 0.27 

2.24 0.58 0.00 0.00 0.23 

2.00 0-49 0.00 0.00 0.21 

1.83 0.42 0.00 0.00 0.23 

1.65 0.36 0.00 0.00 0.21 

1.49 0.31 0.00 0.00 0.2b 

1.22 0.24 0.00 0.00 0.20 

0.98 0.18 0.CE) 0.00 0-21 

0.81 0-14 0.00 0-00 0-22 

ISOMERS 
MOLE 

0.00 

0.00 

0.00 

0-10 

0.21 

0.00 

0.04 

0-05 

0.09 

0.15 

0.14 

0.11 

0.09 

0.07 

0.06 

0.05 

0.05 

0.05 

O.05 

0.04 

0.04 

0.04 
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TABLE 30 

H YDROCARB[)N PRODUCT DISTRIBUTION 

RUN NO. 90931-i0~58 

SAMPLE NO. 2 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3R 

39 

40 

NfALKANES lfALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE ~ WT ~ ~IOLE 

0.66 0 . i i  0.00 0.00 0.22 0.04 

0.56 0.09 0.00 0.00 0.23 0.04 

(1.53 0.08 0.00 0.00 0.27 0.04 

0.54 0.08 0.00 0.00 0.34 0.05 

0.57 0.08 0.00 0.00 0.43 0.06 

0.61 0.09 0.00 0.00 0.48 0.07 

0.58 0.08 0.00 0.00 0.52 O.O7 

0.55 0.07 0.00 0.00 0.58 0.08 

0.55 0.07 0.00 0.00 0.51 0.06 

0.46 0.06 0.00 0.00 0.49 0.06 

0.42 0.05 0.00 0.00 0.40 0.05 

0.67 0.08 0.00 0.00 0.34 0.04 

0.55 0.06 0.00 0.00 0.00 0.00 

0.48 0.05 0.00 0.00 0.00 0.00 

0.36 0.04 0.00 0.00 0.00 0.00 

0.26 0.03 0.00 0.00 0.00 0.00 

0.20 0.02 0.00 0.00 0.00 0.00 

0.11 0.01 0.00 0.00 0.00 0.00 

8 
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TABLE 31 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SU~II~RY 

ttf~t~t~tf~ft~fff~fft~f~t~+~tt~t~ttttt~t~tt~t~t~ttttttttttt~t~ttt~tt~t~ttt 

CATALYST ~ CO/ZR/SILICAfHIGH LOAD 
S~PLE NO: 9093+I0÷5R~4 

REACTOR LOADING, I~LS : 4B0.O T, C : 242.D FEED RATIO, 
CATALYST LOADING, W'FX: 19-6 P, PSIG : 2~5 C0/H2: 0-90 
TIME o~z STREAM, HRS : 189-0 SV, L/G/HR: 2-~0 

t•tttt••t••ttttt••••t•••t•f••••t••t÷tttttt••••t••t•t••t•t••tttttttt••tttt••ttttttt•t•t÷••tt•••` 

USAGE R~TIO, C0/H2 = 0.40 BULK ACTIVITV, 
%0VERALL CONV-, C0+H2: 23.53 ~OL SYNBAS/KG CAT/MR: 21-02! 
%C0 CONy. : 14-04 SREC~FIC ACTIVITY, 
%H2 CONY. : 52-12 MOL C0/MOL METAL/rIIN: 0-035 

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

WEIGHT % PROBUCT DISTRIBUTION" 

HYDROCARBONS: 4-34 H20~ R.47 
OXYGENATES : 0.11 CO : 81.74 
C02 : 0-25 H2 : 5-09 

t•••t••••tttttt••t•••ttttt•t÷•÷••••••••te•t••tt•÷•t••t•t•ttT•t•t•tt••t••t••t•t••••t••ttt•t•ttt. 

HYDROCARBON SELECTIvI'I~', WTX: 

Cl : 10.35 C4tENE : 4.45 
C2*A~E , 1-92 CStCll : 32.61 
C2tEmE , 0-00 CI2~CIB: 2!.5B 
C3tANE : 1-43 C19'C2_3: 9.95 
C3tErlE : 4-43 C24t34 : 9-3B 
C4 ISO+ArIE: 2-22 C35+ : 1.67 

.tt•t•ttt•••t•t•tt••tt÷•ttttttttt•tt÷•••t••t••t••t•t••tttttttt•••t•tt•t••••t•t•÷•tt•ttttttt••tt 

FUEL FRACTIONS, WTX~ 

GASOLINE (CStCll)~ 32.61 
DIESEL (C9~C25) = 46.6U 

t•••••••••tt•••••tt••ttt•tttttf•••tttt•••t•tttttt•••t••••t••t•t•tt•••t•t•ttt••t••ttttt••tt••ttC 

% ELEMENTAL RECOVERY~ CARBON : 95-16 
HYDROGEN" 90-01 
OXYGEN : 100.22 

++ttf~ttt÷÷tt~t+~tttttttt~+t~ttfttt÷t~tttt÷t~tttt~t+t~tfff~ftf~f~tt~ftf~ttt~t~ttttttt~tt~ 
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TABLE 32 

HYDROCARBON PROI~UCT b.I.STRIBUTION 

w~ 

RUN NO. 9093,1068 

SAMPLE NO. 4 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 
Q 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N~'ALKANES I tALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MoLE % WT % MOLE X 

10.35 44.39 0.00 O.OU 0.00 0.00 

1.92 4.40 0.00 0.00 0.00 0.00 

1.43 2.23 4.43 7.24 0.00 U-G0 

2.22 2.63 4.45 5.46 0.00 0.00 

2.41 2.30 a.20 4.12 0.24 0.23 

6.03 4.81 0.07 0.05 0.00 0.00 

2.75 1.89 0.80 0.56 0.10 0.07 

2.15 1.29 0.74 0.4~ 0.17 0.i0 

3.04 1.63 0.67 0.37 0.49 0.26 

4.09 1.98 0.00 0.00 0.60 0.29 

2.63 1.16 1.00 0.44 0.42 0.19 

2.39 0.96 0.96 0.39 0.~ 0.16 

2.28 0.85 0.84 0.32 0.38 0.14 

2.21 0.77 0.69 0.24 0.36 0.12 

2.13 0.69 0.54 0.18 0.32 0.i0 

2-23 0.68 0-38 0.12 0-18 0.06 

2-26 0.65 0.21 0.06 0.18 0.05 

2.22 0.60 0-09 0.02 0.33 0.09 

2.18 0.56 0.00 0.00 0.43 0.Ii 

1.95 0.47 0.00 0.00 0.35 0.08 

1.67 0.39 0.00 0.00 0.33 0.08 

1.38 0.31 O.OA] 0.00 0.31 0.07 
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TABLE 32 

HYDROCAR~0N PROU!ICT D I STR I BUTI 0~ 

RUN NO. 9093~I0÷58 

SAMPLE NO. 4 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

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

1.11 0-23 0-00 0-00 0-26 0-06 

0-89 0.18 0-00 0.01., 0-25 0-05 

0-74 O-lq 0-00 0-00 0-24 0-05 

0.65 0-12 0o0D 0-00 0-26 0-05 

0.62 0.11 0-00 0-00 0.30 0-{]5 

0.57 0-I0 0.00 0-00 0-33 0-06 

0-52 0-09 0-00 0.00 0.34 0-06 

0-49 0.08 0-00 0.00 0-35 0-06 

0.47 0-07 0-00 0.00 0-31 0.05 

0.40 0-06 0-00 0-00 0.30 0-05 

0-38 0.06 0-00 0.00 0-25 0.04 

0-52 0-07 0-00 0-0D 0-21 0-03 

0-45 0-06 0-00 0-00 0.00 0-00 

0-39 0-05 0-00 0-00 0.00 0-00 

0-33 0.04 0-00 0-00 0-00 0-00 

0-26 0-03 0.00 0-00 0.00 0-00 

0.17 0.02 0.00 0-00 0.00 0.00 

(1-07 0-01 0-00 0-00 0.00 0-00 
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TABLE 33 

MASS BALANCE 
PROCESS CORDITIONS AND PRODUCT SU~IMARY 

tfffffffff~f~f~tfftf÷tft~ft~f~f~t~ftff~ftt~ff~t~fff~÷~ffffft÷f÷+f~tt~t~ftt~ffftffttfff 

CATALYST ; Co/ZR/SILICAtHIGH LOAD 
SAMPLE NO: 9093t10t58~7 

REACTOR LOA~ING, ~LS : 460.0 T, C ; 261.0 FEED RATIO, 
CATALYST LOADING, WTZ= 19-6 P, PSZ~ : 290 CU/H2: 1-00 
TIME ~ ~T.~EAM, HRS ! 26(i.0 SV, L/~/HR: 2-0D 

USAGE RATIO, CC/H2 : 0.54 B~LK ACTIVITY, 
~J]VERALL CONY., CO+H2: 36.08 r~U SYNGAS/KG CAT/HR; 32-233 
%CD CONY- : 25-40 SPECIFIC ACTIVITY, 
%H2 CONY- : 46.76 nOL C0/MOL METAL/MIN~ 0-068 

*t*~f**H~**e~*~tt*t*te*~t*~tH~tttttttttt~tttttttttttt~tttttttt~**tte~ttttttet**~*+~tttt*~ 

WEIGHT % PR0~;CT UISTRI~ITION: 

HYDROCARBONS: 9-51 H2U~ 13.04 
OXYGENATES ; 0-2~ CO ; 72.80 
C02 : 0-70 H2 ; 3.71 

HYDROCARBON SELECTIVITY, WTX: 

C1 ; 11-60 
C2fANE : 1-88~ 
C2*ENE : 0-00 
C3fANE : 1-56 
C3fENE • 3-23 
C4 ~SO+ANE: 2-1! 

C/-I~ENE : 3.00 
C5*Cli : 34.20 
C12.C18:22.78 
C19.C23. 8.17 
C24t34 : 9.35 
C35+ ." 2.12 

fFf~ff~÷÷ft*ffff+~ff~fff~f÷f~ff~ff~f+~f÷~f~ftfttffff~f~÷ft~ttft~ttt~t~ttfttttff~ffffft~ff~ t 

FIIEL FPJ~CT!ONS, ~fT%: 

GASOLIelE (C5'C11): 34.20 
DIESEL ( C 9 ~ C 2 5 )  ; 46.75 

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

ELEMENTAL RECOVERY: CARBON : 94-30 
HYDROGEN: 96-95 
OXYGEN : 96.47 

H~tt~t*t*~**÷*~÷~÷tttt~*~tt~tt~t~ttttttttttttt~*~t~tttt*tt*ttt~ttttttttttttttt~ 
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TABLE 34 

HYDROCARBD~I PROUUCT DISTRIBUTION 

RUN rlO. 9093t10.58 

S~PLE RO. 7 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

12 

13 

14 

15 

!6 

17 

18 

19 

2O 

21 

22 

NtALKANES ItALKE~2E BRANCHED Isot~RS 
VIT ~ MOLE ~ WT % MOLE % WT 7~ MOLE % 

11.60 48.64 0.00 0.00 0.00 0.00 

1.88 ~.20 0.00 0.00 0.00 0.00 

1.56 2.38 3.23 5.16 0.08 O.OD 

2.07 2.39 3.00 3.59 0.04 0.05 

2.45 2.29 3.1~ 3.01 0.00 0.00 

7.23 5.64 0.14 0.Ii 0.00 0.00 

3.16 2.12 0.70 0.48 0.22 0.15 

2.42 1.43 0.60 0.36 0.31 0.18 

3.96 2.08 0.00 0.00 0.75 0.39 

4.09 1.93 O.OD 0.(]0 0.84 0.40 

2.74 1.18 0.83 0.3~ 0.62 0.27 

2.52 0.99 0-78 0.31 0.64 0.25 

2.41 0.88 0.66 0.24 0.60 0.22 

2.36 0.80 0.51 0.18 0.60 0.20 

2.27 0.72 0.36 0.12 0.58 0.18 

2.23 0.66 0.20 0.06 0.57 0.17 

2.21 0.62 0.13 0.04 0.49 0.14 

2.11 0.56 0.00 0.0D 0.55 0.15 

1.84 0.46 0.00 0.0[; 0.44 0-11 

1.50 0.36 0.00 O.UO 0.36 0.09 

1.24 0.28 0.00 0.{]0 0.31 0.07 

1.05 0.23 0-00 O.(]O 0.28 0.06 
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TABLE 34 

HYDROCARBON PRODUCT DI.STRIBUTiQ~ 

,,UN NO. g093tlO,58 

S~PLE NO- 7 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

N~'ALKANE$ IeALKENE BRANCHED ]SOrtERS 
WT • MOLE % WT % MOLE % WT 7~ MOLE % 

0.91 0.19 0.00 0.00 0.24 0.05 

0.80 0-16 0.00 0-00 0-23 0.05 

0.72 0-14 0.00 0.00 0.22 0.04 

0-66 0-12 0-00 0.00 0-23 0.04 

0-64 0-11 0-00 0.OU 0-28 0.05 

0-62 0.11 0-00 0-00 0-28 0.05 

0.57 0.09 0-00 0.00 0.29 0.05 

0.53 0.08 0.00 0.00 0.30 0.05 

0.51 0.08 0.00 0.00 0.29 0.04 

0.46 0.07 0.00 0.00 0.27 0.04 

0-43 0.06 0.00 0.00 0.23 0.03 

0.56 0.08 0.00 0,00 0.20 0.03 

0.50 0.07 0.00 0.00 0.00 0.00 

0.45 0.06 0.00 0.00 0.00 O.O0 

0.38 0.05 0.00 0.00 0.00 0.00 

0.32 0.04 0.00 O.O0 0.00 0.00 

0.28 0.03 0.00 0.00 0-UO 0.00 

0.19 0.02 0.00 0.00 0.00 0.00 
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TABLE 35 

HASS BALARCE 
PROCESS CONDITIONS A~D PRODUCT SU~-~ARY 

t~ttff~fftf~tffft~ff~f~+tt~tff~t~tf~f~?~ttt~tt~ttt~tt~ftttttt~f~tf~f~tftfff~tt~ 

CATALYST : CO/ZR/SILICAfHIGH LoAD 
SAM~L~ ~$o: £093.i0÷58~i0 

REACTOn LOADING, ,'~S ~ '.460-0 T, C : 263.0 FEED FATIO, 
CATALYST LOADING, wTX: l~-~ P, PSIG : 2.. 0¢] C~/H2: U-~{} 
Ii:-:Z ON STR~A~, HRS : 35a-0 SV, L/G/HR: 2-00 

tttt••ttt••t••ttttt•tt•tt••••tttttt•÷••••••••t•••t•t••••ttttt•ttt•t•••t•t•ttttfttttttttttttttt 

USAGE ?~T~O, CO/H2 : 0-45 BULK ACTIVITY, 
~Cr~P.ALL CO-J-, C0+H2: 41-02, ~OL SYNGAS/~G CAT/HR: 36-67a 
~CO CONV. : 38-~5 SPECIFIC ACTIVITY, 
~H2 CORV- ~ ~Z-45 t~OL CO/MOL METAL/MIN: 0.~8 

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

WEI'~HT ~ PR~ODUCT DISTRIBUTION: 

HY~ROCAP~ONS~ 15-B6 H20: 20-78 
0~T'~NATE~ : 0-69 CD ~ 5~.51 
C02 : 1.09 H2 : 7.28 

ttttttttt~tttttt~ttftt÷t~*t÷tttttt~ft~t~f~ttt~ttt~÷tttttttttttttttttttttttttt~t~ttetttt~tttt. 

.HYDROCARBON SELECTIvI17., WTX. 

C! • 2 " - 2 5  C/~tENE : 2.45 
C2*ANE : 5 - ~  C5tCll • 35.i4 
C2fENE : o - r ~  ' C12tC18: 14.3~ 
C3tANE ; "-67 C19tC23. 5.50 
C3t-'_~E : 2 . ~  C2"t34 , 2.!7 
C' rSO~ANE: 5.44 C35+ : 0.!2 

t f f t t t t f t t f t - ,  t~ttttt~tt~t~tt~t÷ttf÷tt~tftttt~f÷~t~tt~t÷t~t~ttt~t~t~t~t~t~t~t~tYt~ttt~t~t 

FUEL .;'QACT IOtas., "WT~. 

G-~CLINE :C5~!!): 35-14 
DIESEL (C9~25; : 32-5a 

ttfftftttttttttttttttttttt~ttffftttttfttttttttt ttttttttfftttttttttttttltttttttttttt~tttttttttt 

~Z ELE~a:.q'AL RECOVE:~.~' CA~,-:~O~I : 97.05 
~fE~.OGEN : C.~. ~] 
l~c-~,z : !~.37 

Ht f÷ftttttttttttftttttttttttttttttttftfttttttffttftt÷tftttttttttttttttttttttt.t t t t t t ~ t t t t t t t t  
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6 

RUN NO. 9093.i0~5g 

SAMPLE NO. i0 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

i£ 

19 

20 

21 

22 

TABLE 

,,H, YI~ROCARBON PRODUCT DI STR I BUT I.,ON 

36 

N÷ALKANES I'I'ALKENE BRANCHED 
WT X r']OLE % WT 7, r1OCE ~= WT % 

24.25 63.30 0.00 0.00 0.00 

3-84 5.35 0.00 0.00 0.O0 

4-67 4.43 2.26 2.25 0.00 

5.35 3.85 2.45 1.83 0.09 

5.44 3-15 1.74 1.04 0.33 

8.32 4.04 0.!i 0.05 0.U0 

3.99 1-67 0.20 0.08 0.00 

2.72 1.00 0.13 0-05 0.19 

4.16 1.36 0.00 0.00 0.51 

3.47 1.02 0.00 0.00 0-57 

2.77 0.74 0.00 0.00 0.50 

2.43 0.60 0.00 0.00 0-43 

2.13 0.48 0.00 0.00 0.40 

1-84 0.39 0.00 0.00 0.34 

1.61 0.32 0.00 O.O0 0.29 

1.46 0.27 0.00 0.00 0.24 

1.39 0.24 0.0O 0.00 0.22 

i.33 0.22 0-00 0.00 0.23 

1.2! 0.19 0.00 0.00 0-23 

1.04 0.!5 0o00 0.0(, 0.22 

0-86 0.12 0.00 0.00 0.19 

0-69 0.09 0.00 0.00 0.17 

[ SO M E RS 
MOLE % 

0.00 

0.O0 

0.00 

0.07 

0.19 

0.00 

0.00 

0.07 

0.17 

0.17 

0-13 

0.ii 

0.09 

0.07 

g.ob 

0.04 

0.04 

0.04 

0.04 

0.03 

0.03 

0.02 

7¢ 



TABLE 36 

HYDROCARBON PRODUCT DISTR I BUTION 

RUN ri0. 9093~I0,58 

SAMPLE N0. 10 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

~0 

NfALKANES lfALKENE BRANCHED ISOMERS 
WT % MOLE % WT 7o I~IOLE ~ WT ~ MOLE % 

0.54 0.07 0.00 0.00 0.14 0.02 

0.41 0.05 0.OO 0.00 0.I i  O.01 

0.31 0.04 0.00 [).00 0.09 0.01 

0.23 0.03 0.00 0.00 0.07 0.01 

0.18 0.02 0.00 0.00 0.06 0.01 

0.13 0.01 0.00 0.00 0.(J6 0.01 

0.i0 0.01 0.00 0.00 0.05 0.00 

0.07 0.01 0.00 0.00 0.04 0.00 

0.06 0.01 0.00 0.00 0.03 0.00 

0.04 0.00 0.00 0.00 0.02 0.00 

0.04 0.00 0.00 0.00 0.02 O.OO 

0.04 0.00 0.00 O.OO 0.01 O.OO 

0.03 0.00 0.00 0.00 0.00 O.O0 

0.03 0.00 0-00 o.01, 0.00 0.00 

0.02 0.00 0=00 0.00 0.00 0.00 

0.02 0.00 0.00 0-0O O.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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TABLE 37 

PIASS BALAHCE 
PROCESS CONDITIONS AND PRODUCT SUI~MARY 

~+tt~tt~t~t~*~tt~t~*~÷~tt~tt~tt~÷ttt~tt~t~tttttttttt~tttt~*t~tttttttttttttttt~tttttttttttt 

CATALYST ~ Co/ZRISILICAfHIGH LOAD 
SAMPLE NO: 9093t10t58*12 

REACTOR LOADING, t t s :  46D.0 T, C : 240-0 FEED kATIO, 
CATALYST LOADINg, WTX: i~-6 P, PSIG : 290 CU/H2: 0-50 
TIME ON STREAM., HRS : ~2~-0 SV, L/G/HR~ 2-00 

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

USAGE RATIO, C0/H2 : 0-43 BULK ACTIVITY, 
~0VERALL CONV., C0~H2: 19-69 MOL ~Y~GAS/KG CAT/HR: 17.574 
%CU CONy. : 17-72 SPECIFIC ACTZV]TY, 
%H2 CONy. : 20-67 MOL C0/MOL METAL/MI~I: 0-032 

WEIGHT ~[ PRO~CT I]ISTRIBUTIO~; 

HYDI~Z:]CARBONS: 6-27 H20: 10-66 
0XYGEMATES : 0.29 CO : 72.50 
CD2 : 0.29 H2 : 10.00 

÷*t~**t*~ttt~tt÷*÷~t~tttt*tttttt~t~ttttttt~tt~*~t~tt~t~t*t~t"t~tttt*~t~t~÷~÷~tt"t~t~ttt~ 

HYDROCARBON SELECTIVITY, WT~: 

C1 = 17.81 C4*ENE : ~-08 
C2+ANE = 2-76 C5tCII = 27.82 
C2tENE ~ {;-(}0 C12÷C18: 21.81 
C3+ANE : 3-19 C19~C23: 8-20 
C3÷ENE : 4.28 C24.34 ~ 4.68 
Ca ISO+ANE: 4-69 C35+ : 0.67 

~IEL FRACTIONSj w'rX: 

b 
GASOLINE (C5~C!!)~ 27.82 
DIESEL (C9÷C25) : 40.91 

~Httt÷~t~tt~tttttt~t~tttt~*ttt~tttt~tttttt~*ttttttttttttttt~t~ttttt~tt~ttttt~t~tttttttt~ 

% ELEMEt~AL RECOVERY= CARBON : 96-55 
HYDROGEN~ 97.62 
(}X'YGEN : 101-77 

~Ht~*~tt~t~ttt*t"t*~ttttt~t~*tt~ttttt~et~t*ttttttt~ttt~ttt~ttttt~ttt~ttt~t*~t~tttttttt~tt~ttt 
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TABLE 38 

HYDRUCARBO~J PRODUCT DISTRIBUTION 

RUN NO. 9093~I0+58 

SAMPLE NO. 12 

CARBDN HD. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1R 

19 

2O 

21 

22 

NtALKANES ItAUCE~E BRANCHED ISOMERS 
WT X MaLE • WT % r'~OLE % WT % MOLE % 

17-81 56-46 0-U0 0-00 0-00 0-00 

2.76 4-67 0.00 0.00 0-00 D-00 

3-19 3-68 4-28 5.17 0.00 O-0O 

4.69 4-1U 4,08 3.69 0-00 0.0O 

4.89 3.44 3-41 2-47 0-36 0.25 

4-76 2.81 0-00 0-00 0.00 0-00 

2-63 1.33 0.22 0-12 0-06 0.03 

1-91 0-85 0-15 0-07 0-05 0-02 

2-04 0-81 0-13 0-05 0-05 0.02 

3-27 1-17 0-00 0.00 0-14 0-05 

3-42 1-11 0-00 0.00 0-31 0-10 

3-34 1.00 0-00 0.00 0-35 0-11 

3-10 0-86 0-00 0-00 0-33 0-09 

2-93 0-75 0.00 0.00 0-32 0-08 

2-81 0.67 0-00 0-00 0-32 0-08 

2-65 0-59 0.0O 0-00 0.34 0-08 

2.44 0-52 0-00 O-0{J 0-33 0-07 

2-22 0.44 0-00 0-00 0-33 0-07 

1.97 0.37 0.00 0.00 0.33 0.06 

1.64 0.29 0.00 O.0O 0.28 0.05 

1.36 0-23 0.00 0.00 0.25 0.04 

1-10 0.18 0-00 0.00 0.22 0.04 
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TABLE 38 

HYDROCARBON PRODUCT L}[ STR IBUTION 

b 

RUN ~IO. 9~]93+i0+58 

SAMPLE NO. 12 

CARBO~ NO. 

23 

24 

25 

2E 

27 

2R 

2 c 

3O 

31 

32 

33 

34 

35 

3~ 

37 

3R 

3~ 

4O 

NtALKANES ltALKENE BRANCHED ISONERS 
WT X MOLE ~ WT ~ MOLE ~ WT X MOLE 

0.88 0-14 0-00 0.00 0-18 0-03 

0.69 0-i0 0-00 0-0', 0-16 0-[02 

O- 55 O- 08 O- O0 O.OO O- 13 0.02 

0-~5 0-06 0-00 0.00 0-11 0-02 

0-3P, 0.05 0-00 0-00 0-Ii 0-02 

0-32 0.04 0.00 0-00 "- 11 0-01 

0.27 0.03 0-00 0-00 0-i0 0-01 

0.23 0-03 0-00 0-00 0-09 0-01 

0.21 0-02 0-00 0-00 0-08 0-01 

O. 18 0-02 0-00 O-DO 0-07 0-01 

0.16 0-02 0-00 0.00 0-06 0-01 

0.18 0-02 0-00 0.00 0-05 0-01 

0-16 0-02 0-00 0-00 O-U0 0.00 

0-14 0-01 0-00 0-00 0-00 0-00 

0-12 0-01 0-00 [}-00 0-00 0-00 

0-i0 0.01 0-00 0-00 0-00 0-00 

0-09 0-01 0-00 0-00 U-O0 0-00 

0-06 0.01 0-00 0-00 0-00 0.00 
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,..J 

$V, fill 
9 ¢iZlhr 

1,8 

1.1] 

I .H 

I,U 

l . I ]  

I.Zl 

l.O 

].L1 

1.8 

2.0 

2.0 

2,L1 

Z,L! 

2.0 

~.0 

TABLE 39 

[xt~nded Slurry [mzt Su~mry 
d862-|-31 

~!. i  wtz (91.4g) Co2(CO)q/lr(OPr)41Sl02 

~1 syngds/ ] ~ct~vi[x 
kg cJt/h I co/o , 

~etal~|n 

o . J2J  

5J.? 0.323 

52.!  o .~ t5  

41,9 0.2JZ 

4#.4 0.~16 

49, 2 O. ~9~ 

49.2 O . ~ b  

4~.2 O.~U2 

47.3 0.273 

.L~ .....q,~zl 

49.1 0.3~I 

.4.P.d~ __.fl,J1z 

4#./ 

47.9 0.~ 

41.6 ~.J07 

5~h  c t ,v ILy  gilt . . . . .  

t q* 
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TAnL£ 39 (C~I/HUED) 
[xtended Slurry Test 5u.~n,*ry 

8862-1-31 

5,a, mple / ' Feed ,"-CO/ mol $yn9,1sl / A c t i v i t y  
on, T SVt, NL/ 1'~C04'H2 1t~¢0 ~1~2 CO/H 2 ,,~J'l 2 k9 c l t / h  ~ tool CO/a~ol ko. SCrelm I) g o¢ 9 ¢¢ t /h r  
h metalkdn 

J 

, i , ; , I ; ' I ' l  I ! 

59 1684 300 260 2.0 [ 51.0 35.5 58.1 !.0 0.52 46.3 0,297 
F . . . . .  

/,~ 17N~1 , ~GI ..... ..~l, . . _. R~__'I II~.q _KR_R 0_~2 45.8 I 0.299 

~s |0~0 " i 261 " 52.1 35oZ 68.5 "~. 0 . 5 2  46.5 ..... 0.2911 
I I 

68 1951 " 2 6 2  " 51,9 35.8 68.11 ' - O.S2 46.4 i 0,299_ 
i 

71 ,,, 2020 " 260 " 49.8 33,6 66.0'  " 0,5L 44.5 0.280 

74 i 2117 ,, r 251 " 50.2 I " . . . .  i 3 4 . 3  56.0 0.52 44.8 0.286 
L , L ,  

" " 0.51 44.2 0.278 77 2108 I 260 " 49.4 33.3 65.6 L 

110 2308 " 261 1.8 65,9 62.9 67.4r 0.45 0.46 53.0 0,312 
, , - _ , , , ,  

03 ] ,155 " 262 " 63.7 60,21 65.5 0.49 0,45 51.Z 
I 

65 2452 " 261 1,0 70,6 68.0 71.9 0.49 0,41 31.6 
, , , , , . i - . ,  _ 

U9 2475 295 260 '* 70,2 69.0 71.3 0.49 0.47 ,11.4 

91 2596 " 260 54.,!. 35.8 72. 1,0 0.49 24.2 
l , , | , ,  , | | | • 

SeIL, c t | v i t y  Wtl 

clr% c.'%t%' c5-c2  
! ! . 

IO.5. 15,5 3 9 . 8 .  2p.9 ,. 7.7 5 . 5  60,4 

12.9 15.2 43.2 I 17.5 7,0 4.2 67,7 

0.290 25,11 30. l 

0.187 25.6 28,2 

0.107 27. i 28.4 

0.149 ;15.5 15.6 

11 e _ l K  I ,.1 Q 

11.0 15.2 .... 39,5 

i11.0 15.3 45.5 

L4.5 15,6 42.5 

15,4 14.3 45.2 

26.6 28.2 

lc ~ .... ~ i 3.~ ! KK.K 

. . . . . . .  17.7 9.4 7 , J  65,5 J 

.... 17.5. - 6 , 5  4.. ! 6 9 . 6  

17,2 6.2 3,9 66.0 

15.2 5.3 3,5 55,7 

37.6 4.9 2.2 0.5 44.7 

35~9_~ 5.9 2.4 0.6 44.2 
i 

, , ,  

37,9 5,4 ! .5 0.4 45,9. 
; 

35.2 6,2 2.0 i ,1 I 43.4 

39,5 18.8 4.8 , 5.4,  63.| 

I 
~ I 



CO 
I--Z 

TAOL[ 39 |CON[IHUEp~ 
E x t e u d e ~ ' 1 ~ ' { T u ~ r y  

~52-1-31 

' ~ • i- US&g, 
lime I Feed ~CO i 

.~wp)4 on e ~: Sv. ~L/ Z~CO,, 2 Z~CO Z~ 2 ¢01~ 2 
kw. Stream psi9 |g ci t lhr  

94 2620 300 ,:01 1.0 

261 1.5 too 27eB". 295 l -  
104 2812 295 I 5 

107 286] 300 261 1,5 

109 2932 300 261 1.5 

!i2 2980* 295 261 2.0 

30~" 3(~ 261 2.0 

3100' 300 260 2.0 

3140' 300 261 2,0 

124 a 300 [ 261 2.0 

s~. b 'lflrl I l 261 2.0 

115 

118 

121 ~ 

 I?6. ] 
128- 3268' 300 261 

131 b-  3316 z'on-1201 1,0 

u . 

51.9 

55.1 

54.4 

55.4 

55.0 

54,2 

43.2 

43.7 

43.0 

43,1 

42,8 

42.4 

61.7 

Usage Bulk xct~vlty ~pec~rtc 
ACOI ~1  ~yngJsl Activity 
~Jt 2 k9 cat/h mol CO/~l  

~etal/uln 

23.2 0.142 

24.6 0,155 

36.5 0.217 

37. L 0.220 

36.8 0.219 

35.3 0.214 

3r~.6 0,242 

39. I 0.242 

39. I O. 236 

I 36.5 0,244 
. ~  , , . ,  

38,3 0.232 
, , ,  . . . . , , 

31.9 0.222 

30,3 0.175 

34.1 69.7 1,0 0.49 

37.4 72.7 1,0 0.51 
i 

40,6 64,B 0.75 0,47 

41.I e6.0 0.75 i0.47 
40.0165,5 0.75 !0.47 

39.9 64.9 0.75 0.46 
, i 

2 .0157.4 1.o o. o 
29.0 59.4 l.O 0.50 

28.3 I 59,3 1.0 0.48 
J 

29.3 56,9 1.0 0.51 
i - . 

27.81 57.8 1.0 0.48 
i 

26.6 1 513.3 l.O 0.45 

63.0] 69,6 0.4~ 0.45 

Seh ctivltv gt% 
I c 'c i 

I1,1 15.0 !44.0 19.2 4,8 5.2 68,8 
, l  i 

12.3 14.6 43,1] I~.4 5.6 5.2 67.0 
, , ,  i 

17.2 17,B 46.0 13.5 3.6 1.9 63 ,1  

14.0 17.6 :50.6 13.3 3.2 1.3 67.1 

15.3 !g.4 !46.4 14.5 3.I z.2 64.0_ 
l 

15.1 17,5 49.8 13.3 3.2 1.1 65.3 

17.7 15,0 50.1 12.0 3.6 0,9 65.5 

12,3 12.6 52.9 15.8 4.2 1.3 12.8 

15.6 16,7 49.0 13.5 3.6 1.6 65.1 

17.6 17.4 47.2  13.1 3.9 0.0 154.2 

15,7 15.0 48.5 14.5 3.7 !.0 66.7 

15,9 15.6 47.3 13,9 4.7 2.5 65.9 

19.o ~.o 3.2 :i.2 !~1.2 20.6 26.9 

#e l 
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TABLE 39 X(~TINU(O) 
Extended Slurry Test Sumary 

0662-I-31 

"?ime . . . . . . . . . . . . . . . .  0sage 601k AcHvity Specific 
~|Ple on P T SV, HLI |~¢0 I ~  2 Feed ZxCO/ mol syngas/ Activity 

No. Stream psig 6(; 9 cat/hr ~0*H2 COIH 2 AH 2 k9 cat/h mol ¢0/,~I 
h meta l~ ln 

1345 3354 300 261 1.0 55.7 61,5 67,9 0.49 0~45 

135 d 3435 300 261 1.0 65,0 60,2 57,3 0.49 0.44 

.140 a. 3464 300 ~61 1,0 63.9 59,2 66.2 0.49 0,44 

142 3532 445 261 1.0 63.5 59,2 65.5 0.49 0.44 

140 3576 500 260 1,0 74,3 15,~ 13.3 0,49 0,51 
| a , i i i i - 

151 3773 500 260 1,0 48.9 45.3 50.7 0.49 0,44 

153 3844 305 251 1,0 38,9 33,9 41,4 0.49 0,40 

155 3868 305 261 l.O 40,5 35,0 42.7 0,49 0.41 

156 3954 305 201 2.0 40.8 31.2 50.4 1.O 0.62 

162 4036 310 281 1.8 44,5 42,5 45,6 0,49 0,45 

164 4108 300 200 1.0 50.7 53,9 51.O 0.49 0,44 

167 4204 305 203 1.0 49.3 35,5i 62.2 0 .93 0.53 

111 4276 300 280 2,0 33.5 24,0i 42.2 _i.O 0 .59 

173 4340* 305 251 2,0 23.7 17.0 30.4 1,0 0.55 

176 4411' 300 251 2,0 23,5 15.81 30.4 1.0 0,55 

i 

29.4 0.159 

29.0 0,165 

2R.6 0.163 

28,4 ~ 0.163 

33.2 

21.9 

17,4 

5e lcc t | v l t y  g t l  

-cL c i s-cZi 

22.1 27.6 30.0 0.2 i 2 . 5  

23,3 27.5 30.5 0,1 i .9  

1~.4 25.q 4~.2 9.0 2.5 

25.0 20,9 37,0 5,6 1.5 

45.4 25,6 ~3,| 2,? 1.5 

35.5 31.0 25.3 5.4 0.9 

42.7 30,5 10.4 ..... 3.0 , 1.1 

42.1 27.7 22,8 . . . . . .  3 , 9  : 0.8 

l.B 

0.! 

0.210 

i 0.125 

0.093 

18. I 0.099 

36,4 0,250 j37,2 24,0 27,5 7.1 

3s.e O.2tt !55.4 24.1 17.LI .. . .  0.5 

26.2 0,149 55,2 2 2 , 9  17.4 3.3 

22.0 0.142 42,3 20.1 25.5 9,5 
| m  i , . 

I 
29.9 0.207 44.3] 24.o 25,5~ 4.0 

21.2 .., 0.142 44.1 _20,0 2:1.2 3.6 

21.1 0.140 ...... 45,3 2/.4 = 23,3_ 

. .  

0,3 

o.n 419_E 

0,5 40.6 

1.0 $4.7 

!0,6 44.2 

2,6 26,8 

l.e Iai.6 

4.4 22.5 

2.6 27.5 

2.5 35.4 

! .0 IB.4 

1.0 21.0 

H ~ i  Kilill~l ~;JilLr 

0.0 0.6 130.~ 

0,0 0,~ 21.8 

3.3 .... 0..5 : 0,3 21.I 

*Hetu n to extended LeSt C .ndlttens - part. 2; 4st|r, ..r spel I • 80( rpm; biGoo r l~  



TABLE40 

~ASS BALANCE 
PROCESS CONDITIONS AND PRO~JCT SUMY~RY 

~f~f÷~ffffff~ff~t~tt~tf~ttt~t~fftf~ttf'ff~ftfff~t~ff$ftffttttff~[~t~ttf~tf~tt~tt 

CATALYST : Co/ZRISI02ttEXT. TEST 
SAMPLE NO: &%2~if31t£4 

REACTOR LOADINB, MLS : 450.0 T, C : 261.0 FEE~ EATIO, 
CATALYST LOADING, WT~: 21-1 P, PSIG : 3(}0 C0/~2: I-U0 
TIME OR STREAM, MRS : 2620.0 SV, L/G/MR: 1-00 

ttttt~t~f~tftttf~tt~t~tt~t~t~t~t~tttt~tt~tt~ttttttttt~ttttt~tt~t~t~t~ttt~ttt~tt~t~ 

USAGE RATIO, C0/H2 ~ 0.49 BULK ACTIVITY, 
~0VERALL CONV-, C0+H2. 51-91 ~OL SYNGAS/KG CAT/MR: 23-185 
%C0 Co~v. : 34-14 SPECXFIC ACTIVITV, 
%H2 CoNv. : 69.68 MOL C0/Y~DL RETAL/MIN: 0.142 

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

WEIGHT X PROI~.ICT DISTRIBUTION: 

HYDROCARBONSI 16-16 H20: 19-65 
OXYCENATES : 0-35 CO : 58-76 
CU2 : 3.14 H2 : 1.93 

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

HYDROCARBON SELECTIVITY, WT~= 

C1 : !1-07 
C2tA¢|E • 2-38 
C2*ENE : 0-09 
C3fANE . 3-02 
C3~ENE • 2-85 
C4 1SO÷M, IE ; 3- 5:2 

C4tENE : 3 - i 0  
CJ'CI1 : ~4.82 
CIZtCIB: 19-16 
C19iC23: 4-79 
C24t34 : 4.82 
C35+ : 0.38 

tttt~tt~ttttttttttt~ttt~tttttt~tttt~ttttttttttttt~ttttttttttt~tttttttttttttttttttttt~tttttt 

FUEL FRACTIONS, WTX= 

GASOLINE (C5÷Cll): 44.82 
DIESEL (C9~C25) : qI-10 

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

% ELEME~ITAL RECOVERY= CARBON : 103-75 
HYDROGEn: 107.70 
{.~'YGEN : I04,87 

tttt~tt~tt~t~tt~t~t~tt~t÷tttt~t~t~tt~tt~t~t~tt~tT~tt~tttttt~t~t~ttttf~tt~t~. 
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TABLE 41 

HYDROCARBON PRODUCT D ISTRIBUTI.ON 

RUN NO. 8862"it31 

SAMPLE NO. 94 

D 

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 

NfALKANES ltALKENE BRANCHED ISOMERS 
WT ~ F1OLE ~ WT ~: MOLE ~ WT ~ MOLE 

11.Q7 43.37 0.00 0.00 0.00 0-00 

2.38 4.97 0.09 0.20 0.00 0.00 

3.02 ~.29 2.85 4.25 0.00 0.(10 

3.48 3.76 3.10 3.46 0.04 0.04 

4.27 3.72 2.99 2.68 0.35 0.30 

9.42 6.87 0.28 0.21 0.00 0.00 

5.29 3.31 0.51 0.33 0.59 0.37 

4.08 2.24 0.48 0.27 0.93 0.51 

4.88 2.39 0.00 0.00 1.24 0.61 

4.11 1.82 0.00 0.00 1.32 0.58 

2.96 1.19 0.00 0.00 l.lO 0.44 

2.64 0.97 0.00 0.00 !.08 0.40 

2.36 0.81 0.00 0.00 0.99 0.34 

2.11 0.67 0.00 0.00 0.91 0.29 

1.88 0.56 0.04 0.01 0.79 0.23 

1.70 0.47 0.00 0.00 0.75 0.21 

1.54 0.40 0.00 0.00 0.68 0.18 

1.28 0.31 0.00 0.00 0.41 0.i0 

1.02 0.24 0.00 0.00 0.31 0.07 

[1.80 0.18 O.OE) 0.00 0.22 0.05 

0.68 0.1LI 0-00 0.00 0-17 0.04 

0.65 0-13 0-00 0-00 0-15 0-03 
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RU~I #I0- 8862flf31 

SAMPLE N0. 94 

CARBOR ~.  

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

35 

36 

37 

38 

39 

40 

TABLE 41 

HYDROCARBON PRODUCT DI~RIBUTI0~ 

NfALKANES ltm_KB~E BRARO4ED ISOMERS 
WT % MOLE % WT % MOLE % WT % MOLE % 

0-66 0-13 O-0D 0-00 0-14 0-03 

0-65 0-12 0-00 0-00 0-13 0-02 

0-62 0-11 D-00 0-00 0-12 0-02 

0-55 0-09 0-00 0-00 0-12 0-02 

0-48 0-08 0-00 0.00 0-10 0-02 

0-41 0-06 0-00 0.00 0-09 0-01 

0-34 0-05 0-00 0-00 0-07 0-01 

0-28 "0-04 0-00 0.00 0-06 0-01 

0-23 0-03 0-00 0-00 0-05 0-01 

0-18 0-03 0-00 0.00 0-04 0-01 

0-15 0-02 0-00 0.00 0-03 0-00 

0.12 0-02 0.00 0.00 0-02 0-00 

0-09 0-01 0-0O 0-00 0-01 0-00 

0-07 0-01 0-00 0-00 0-01 0-00 

0-05 0-01 0-00 0-00 0-00 0-00 

0-06 0-01 0-00 0-00 0-00 0-00 

0.05 0.01 0.00 O.[K) 0.00 0.00 

0.04 0-00 0.00 0.00 0.00 0.00 
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TAmE cz 

I~s BALANCE 
PROCESS CO~tTrONS AND PRODUCT SUMMARY 

f~+t~ffft~tf~t~+tt+~ff~ft+~ff~f~ff~f~tt~+f~ft~tftff~+~t+ttft~ft~tttt~tt~t~tt~t. 

CATALYST : Co/ZR/SI02HExT- T~n" 
SAMPLE No: 8862flt31t98 

REACTOR LOADING, MLS = 450-0 T, C : 260.0 FEED RATIO, 
CATALYST LOA])II~G/ WT%; 21-I P~ PSIG = 295 C0/H2" i..(]0 
TIME ON STR~.AM, MRS ; 2()~-0 SV,, L/G/MR= 1.00 

ttttttttftttftftttfttttttttftttttttttfetttttt,tetttttttttftfttt tttttttttttttttttttttttttfttttt~ 

USAGE RATIO, C01H2 • 0.51 BULK ACTIVITY, 
YJ]VERALLCONv., C0+H2: 55-09 PIlL SYNGAS/KG CAT/HR: 24-603 
7~C0 CA:INV- ; 37-45 SPECIFIC ACTIVITY, 
%H2 CONV. : 72-75 MOL C0/MOL METALJtlXN" 0.156 

~t~t~tf~t~t~t~~tt~t~+~t~t~t~ttt~ttt~t~t~ttt~t~tt~tt~~ft~i 

WEIGHT ~ PRODUCT DISTRIBUTION= 

HYOROCARBONS. 16-78 tt20. 20-53 
OXYGB~ATES , 0-42 CO= 56-77 
C02 : 3-74 H2 = 1-77 

+tfftt+tftttftfftfftttffffffftffff t f f f f  fffffttftfffffttftttttftfftfffftfftfftt t t t t  t t t f t f  t t t t t t :  

HYDROCARBON SELEGIVII"Y~, tcT~= 

dip 

E1 ; 12-31 C4tE~E • 3-02 
C2tANE = 2-35 CSeCI1 : 43-83 
C2tENE • 0-09 CZ2.tCIB- 18-42 
C3tANE : 2.94 C19tC?.5- 5.62 
C3*ENE . 2.78 C24t~ = q.96 
C4 ISO+A~m: 3.42 C35+ ; 0.27 

f f t t t t t  tttttttfttttttttttttttttttttftttttttHHH~tttttttttttttftttffttttltttt t t t t t t t t t t t f t t f f f t t ~  

RIB- FRACTIONS,, WT~= 

GASOLZm~ (C51Cll)= 43.83 
DIESEL (C9tC25) • 39-91 

tttttt•ttttt•tttt•tttttt•tttttttttttttttttttt•ttttttttttttttt•ttttttttttttttttttttttttttt•tt•t. 

EI..EIIEN"I'AL RECOVERY: CARBON : 101-60 
HYDROGEN • 106- R4 
OxY~N • 103.29 

tf~tttfttt÷Httttttttttttttttti~tttttttt÷tttttttftttttttttttttttttttttttttttttttttttt t t t t t t t t f t .~  
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TABLE 43 

H YDP, OCA._R[:'~N PRO[}_LL"T D_ISTRIB[ITI.O,N 

RUN NO- 8862ti+31 

SA"IPLE ~0- 98 

CARBOBI riO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

I i  

12_. 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

NtALKANES ltALKENE BR~NCHEn Isof~R~ 
HT ~ [~OLE 7, HT Z MOLE 7, HT ~ I~OLE ~: 

12.31 46.34 0.00 0.00 O.OO 0.00 

2.35 4.71 0.09 0.20 0.00 O.fJO 

2.94 4.02 2.78 3.98 0.00 0.00 

3-36 3.49 3-02 3.25 0.06 O.Ob 

14-44 3.72 3.29 2.83 0.36 0.30 

9-29 6.51 0.37 0.26 0.00 0.00 

5.19 3.12 0.61 0.38 0.59 0.35 

3.98 2.10 0.55 0.29 0.88 0.46 

4-23 1.99 0.37 0.18 1.10 0.52 

3-78 1.60 0.00 0.00 1.i7 0-49 

2.69 1.04 0.00 0.00 0.93 0.36 

2.43 0.86 0.00 0.00 0-91 0.32 

2-21 0-72 0.00 0.00 0.85 0.28 

2.02 0-62 0.00 0.00 0.80 0-24 

1.85 0.53 0.00 0.00 0.77 0.22 

1-71 0-45 0-00 0.00 0.74 0-20 

1-57 0-39 0.00 0-00 0-68 0-17 

1-39 0.33 0o00 0.00 0-47 0. I i  

1-18 0-26 OoO0 0.00 0.37 0.08 

0.96 0.21 0.00 0-00 0.28 0.06 

0.81 0-17 0.00 0.00 0.22 0.04 

0.74 0.14 0.00 0.00 0-18 0-03 
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TABLE 43 

HYDROCARBON PRODUCTDISTRIP~'ION 

RUN NO. 88621"if31 

SAMPLE NO- 98 

CARBON NO. 

2.3 

24 

25 

26 

27 

28 

29 

50 

51 

32 

35 

56 

57 

38 

39 ~ 

4O 

NfALKANES IfALK~IE 
WT • MOLE % Vh" • MOLE % 

0.71 0.13 0-00 0-00 

0.68 0.12 0-00 0-00 

0.63 0.11 0.00 0.00 

0.56 0.09 0.00 0.00 

0.49 0.08 0.00 0.00 

0.42 0.06 0.00 0.00 

0-35 0-05 0-00 0.00 

0-29 0-04 0-00 0.00 

0.23 0.03 0.00 0.00 

0.18 0.02 0.00 0.00 

0.14 0-02 0.00 0.00 

0.11 0.01 0.00 0.00 

0.08 0.01 0.00 0.00 

0.06 0.01 0.00 0.00 

0.04 0.00 0.00 0.00 

0.03 0.00 0-00 0.00 

0.02 0.00 0.00 0.00 

0.01 0.00 O.O0 0.00 

BRANCHED ISOMERS 
% MoLE 

0.16 0.03 

0.15 0.03 

0.114 0.02 

0.12 0.02 

0,11 0.02 

0.09 0.01 

0.08 0.01 

0.06 0.01 

0-05 0:01 

O.O4 0.01 

0.05 0.00 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 O.OD 

0.00 0.00 

0.00 0.00 

0.00 O.OO 
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TABLE 44 

MASS BALA~CE 
PROCESS CONDITIONS Arm PRODUCT SUMMARY 

+t+•t••+•ttt••+••++••t••t+•tt+•t•t••t•t•ttttttttttttttttttttttttttttttt•t•t•tttttttt•ttttt•••t. 

~ATAI.YST : ~/ZR/SILICAf+~EI) TE 
S~U~E ~0:~62+i+51+100 

R~ACTOR LOA~tN~, MLS = qS0-0 T, C : 261.0 FEED RATIO, 
CATALY$T LOADING, WT~; 7.1-1 P, PSIB : 295 CO/Int2 • 0-75 
T~M~ m~ STR~A~, HRS • 2788.0 SV, L/G/HR" 1-50 

+t t t  ~t~tt~tttt~ttttt~ttttttttttttt~t~ttt~t~t~t~t~ttt~tt~tttttttttt~ttt~tt~t~ttt~t~t~ 

USAG'E RAT[O, C0/H2 , 0-47 Ik, LK ACTIVZTY, 
~IOvERALL CONV-, C0+H2; 54.45 tiOL SY~IC~/K6 CAT/MR' 56.461 
7£0 C0~V. • ~-63 SHECIFIC ACTIVITY, 
~{2 C0NV- : 64-79 M0L C0/MOL MET/~L/MIN: 0-2L 7 

t~+~t~+~÷f+~t~t~+tt~+~t~+~tt~+~+t~t+t~t~ft~t~t~t+tt~t+ttttttttttttttttttt~tt~ 

WE]~rr ~ PRO~CT DISl~IBUTION; 

HYPROCARBO~S= 20-23 H20= 21-78 " 
DXY~A~S , 0.60 CO = 51-57 
C02 = 2.90 H2 = 2-82 

~ttt~t~t~tttt~ttt~t~f$~f~t~t~t~t~~t~t~tttttt~t~tt~tttt~tttt~ftttt 

HYI~ROCARBON SELECTIVITY, W'l'~: 

Cl , 17-19 
C2tANm ; 3.08 
C2~ENM • 0-06 
C3fANE • /4.67: 
C3t~NE • 2-22 
C4 ISO+ANE; 5-06 

C4~a~ = 2.68 
CStCll • 45.99 
C12~18; 15.54 
C19+C25. ~;.56 
C24+TA • 1.84 
C35+ , 0-08 

~ttttt~+tttttt~ttttttt~ttttttt~tttttttt~tttt~t~fttftt~ttttt~tttf~tt~t~t~t~t~t~ttt~t~tt~ttt 

FUEL FRACTIONS, WT~; 

GASOLINE (C5tCII): 45-89 
DIESEL (C9eC25) " 31-48 

++ttttttttetttt'rttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t t t f f t t t t t t t + t t f + t t t t  

% EU~AL RECOVERY, CARBON • 107.11 
H~ROG~'N: 108.06 
0XYGEN : 103-09 

~tt++~tt+~+~f+~t~t~tt~t~t~+t~f~ttt+t~etttt~ttt~tH+t++~t~et~f++~t~+~t 
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TABLE 45 

HYDROCARBON PRODUCT DISTRIBUTION 

R~ I~O. 8862fi~31 

SAMPLE N0. 100 

CAR~ONNO. 

1 

2 

3 

4 

5 

6 

7 

8 . 

g 

I0 

Ii 

12 

13 

14 

15 

16 

; 17 

18 

19 

2O 

21 

22 

N +ALKANE$ 

17.19 53.02 

3.08 5.06 

~.67 5.23 

4.99 4.25 

5.78 3.96 

10.54 6.05 

5.89 2.90 

4.31 1.86 

4.66 1.80 

3.68 1.28 

2.48 0.79 

2.15 O.62 

1.85 0.50 

1.58 0.39 

1.33 0.31 

1.14 0.25 

1.06 0.22 

1.00 0.19 

0.86 0.16 

0.66 0.12 

0.5O 0.08 

0.39 0.06 

IeALKENE BRANCH~ ISONERS 
WT % MOLE % WT % MOLE % 

0.00 0.00 0-00 0-00 

0-06 0-i! 0-00 0-00 

2-22 2-61 0.00 0-00 

2-69 2.37 0-07 0.06 

2-54 1-79 0-49 0.34 

0-36 0-21 0.00 0.00 

0-41 0-21 0-73 0-36 

0-32 0-14 0-92 0-40 

0.00 0-00 1-09 0-42 

0-00 0-00 1-01 0-35 

0-00 0-00 0-78 0-25 

0-00 0-00 0-72 0-21 

0-00 0-00 0-64 0-17 

0-00 0-00 0-54 0-14 

0-01 0-00 0.~5 0.10 

0.00 0-00 0.38 0.08 

0.00 0.00 0.36 0.07 

0.00 0.00 0-32 0.06 

0.00 0.00 0.28 0.05 

0.00 0.00 0.21 0.04 

0.00 0.00 0.14 0.02 

0.00 0.00 0.11 0-02 
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TABLE 45 

HYI)RDCARBO~! PRODI.ICT__DI STR I BllT I(,~! 

RUN t~0. 8~62elt31 

SA~4PLE ~I0. I00 

CARBON ~ .  

2 3  

24 

25 

26 

27 

2~ 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38, 

39 : 

4O 

r,r fALKANES 
kh':~ PiOLE % 

0.3-5 0.05 

0.28 0-04 

0.28 0.04 

0.21 0.03 

0.17 0.02 

0.14 0.02 

0.12 0.01 

0.09 0.01 

0.08 0.01 

0.06 0-01 

0.0~ 0.00 

0.03 0.00 

0.02 0.00 

O.02 0-~ 

0.01 0.00 

0.01 ~ 0-00 

0.01 0.00 

0.01 O.0D 

li'A~_K~NE BRAraC.M EI~ I SOr~Z'RS 
W'r% Ivkx.E % WT% MoLEX 

0.00 0.00 0.08 0-01 

O-(~ 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 0.00 

0.00 0.00 0-03 0.00 

0.00 0.00 0.03 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.~ 

0.00 0.0(%, 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.O3 

0.00 0.00 0.00 0.00 

O.CK) O.CM) 0.~ 0.00 

0.~ 0-~ 0.~ O.CK) 
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TABLE 46 

~ s  BALANCE 
PROCESS CnN~[T[ONS ANY PRO~CT SUMMARY 

~tfttfttttttttttttttttftttttttttttttttttttfttttftttttttttttttttttttttfttttttttt t t t t t t t t t t t t t t t t t t t  

CAT~.Y~ : C~/zRYSm:~t~K~l~ IE 
SAM~.~ No. 8862tl t31t10~ 

REACTOR LOADING., Mt.S : 4.50.0 T, C : 260-0 FE~ RATIO, 
CATALYST LOADING., WI"~: 21-1 P, P$1G ~ ~5 [U/'H2" 0-75 
T~ME ON STREAM, HRS : 2812-0 SV, L/~/HR. 1-bd 

ttttttttttttttttttttttttttt~ttttttttt÷tttttttttttttttttttttttttttttttttttt t t t t t t t t f t t t t t t t t ÷ t t t t ~  

[~ASE ~ RAT[O, C0/H2 : 0.47 But.K ACTIVITY, 
%0v~RAU. CONY., C0+H2: 55-38 MOL S3'NC~S/KG CATfHR; ~'7-0~ 
%CO ~ -  • ~1-11 SPECIFIC ACTIVITY., 
%112 ~NV. • 66.05 MOt. C0/MOL M~-rAL/,I,: 0-220 

H t t H t t t t t t t t t t e t t t t t t t t t t  ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~ 

WEIC-~ % PRoI~L'T DISTRIBUTION- 

HYI~ROCARBONS" 20.45 ~!20: 21.96 

~b~GE NA'rF.S • 0./48 CO ; 51-18 
• 3 . 1 2  H2 • 2 - ~  

t~tttttttttttt~tt~fttttt~t~tttttttttttt~÷t~ttt~t~tt~tttt~ttttt~tt~t~t~t÷tttttttttttt~tt~ 

H Y I ~ B O N  SEEc"rIVITY., WT%, 

C1 : 1~-03 C4"r~ • 2-61 
C2tANS ~ 3-17 C5+Cll : 50.65 
C2t~E • 0.00 C12tC18; 13.28 
C3tAt~: : 4.56 C19tC25. 3.16 
C3tL=NE : 2-1,7 C24'1"~:~t • 1-27 
C4 ZSO+ANE: 5.05 C35 + ; 0.05 

Fu~. F~crIo~s, ~r%. 

~ s 0 L ~  (CStC~): 50.65 
D~s.~et. (CgtC2S) : 31.41 

tt-ttttttttttttttttettttttttttttttttttett÷t÷ttttttttt t t t t t t t ~ t t t t t t t t t t t ÷ t t t  t t t t t t t t t t t t  t t t t t t t t t t  

% EU~ENTAL RECOVERY: CARBON : 107-23 
HYDROGE.: 106-63 
0XY~N :103-15 : 

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t t t t t t 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 47 

HYDROCARBO~J PRODI_EI" D ISTRIBUTI0~I 

RU~I NO. 8~R62+it31 

SAI~:~.E ~. 104 

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 

N fALKANES li'ALKENE 
WT % MOLE % WT % MOLE % 

14.03 46.97 0-00 0.00 

3.17 5.66 0-00 0.00 

4.56 5.55 2-17 2.76 

4.95 4-57 2.61 2.49 

5.64 q.20 2.49 1.90 

15.01 8.11 0.00 0-00 

7.43 3.98 0.83 0.45 

4.89 2.30 0-35 0.17 

4.98 2.08 0-0D 0.0d 

3.83 1.45 0.00 0.00 

2.45 0.83 0.00 0.00 

2.10 0.66 0.00 0.00 

1.80 0.52 0.00 0.00 

1.55 0.42 0.00 0.00 

1-31 0-55 0-01 0.00 

1.12 0.27 0.00 0.00 

1.01 0.25 0.00 0.0D 

0.92 0.19 0.00 0.00 

0.79 0.16 0.00 0.00 

0.60 0-ii 0.00 0.00 

0.43 .0.08 0.00 0.00 

0.32 0.06 0.00 0.00 

Bm~NC~Em !mnf4ERS 
% MOLE % 

0.00 0.00 

0.00 0.00 

0-00 0.00 

0-10 0.09 

0.50 0.37 

0.00 0.00 

0.00 0.00 

1.03 0.49 

1.19 0.50 

1.28 0.48 

0.77 O.26. 

0.72 0.25 

0.64 0.19 

0.57 0.15 

0.47 0.12 

0.4O 0.09 

0.35 0.08 

0.30 0.06 

0.27 0.05 

0.20 0.04 

0.13 0-02 

0.09 0-02 
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,,@ RUN NO. 8862~-1~-31 

SAMI:tE ~ .  104 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

51 

52 

7 

36 

37 

39 

40 

TABLE 47 

HYDROCARBON PRODUCT DISTRIBtITI0~J 

NtALKA~ES I~ALKENE 
WT % MOLE % WT % Mote % 

0.26 0.~ 0.00 0.00 

0.21 0.03 0.00 0.00 

0.18 0.03 0.00 0.00 

0.15, 0.02 0.~ 0.00 

0.12 0.02 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 

0.05 0.01 0.00 0.00 

0.04 0.00 0.00 0.00 

0.03 O.(K) 0.~ 0.~ 

0.02 0.00 0.00 0.00 

0.01 0-00 0.00 0-~ 

0.01 0-00 0-~ 0-00 

0-01 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 

BRANCHEn ISOMERS 

0.0l 0.01 

0.05 0.Ol 

0.01.1 0.01 

0.03 0.00 

0.03 0.00 

0.02 0.00 

0.02 0.00 

0-01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.00 0.00 

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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TABL~ 48 

IVIASS ~ - E  
PROCESS COtCITIn~S Arm PRO~ICT ,~II, I~RY 

1~tt1~t+1~ttt+~t~t~t~÷~tt~tt1~ttttt+t+tt~+tt~ttt+÷~t~t+ttt~t1~÷~t~+f~+tH~ftf~fft~+f 

CATALYST : Co/zP./SILICAH'EXTE~I~ TE 
SAMPLE i~o. 8862÷1+31ti07 

REACTOR LOAOrNB, ~ : 450-0 1", C = 261.0 ~ RATXO, 
CATALYST LOADIng, W'f~" 21.1 P, P.RIG : ~00 C{J/H2; 0-75 
TZME O¢~ STREAM, HRS : 2861-0 SV, L/G,"HR: 1-50 

t+÷H+++~tt÷tf~ft~tf~Ff~1~+~+~tt~tt~t~t~t~tt~t~t~t~ftt++~ft~ftt~+~f~t÷ 

USAGE PATIO, C0/H2 : 0.47 F~.tLK ACTIv[w, 
I~)VERALL CONy-, C0+H2:54-97 I'lL S'YHC~/KG CAT/HR" ~-~)~ 
~0  CoNy. ; 40.8~ S~C;F;C ACT[vzw, 
~ 2  Co~. : 65.54 MOL C0/~L M~AL/MIN; 0-219 

f~÷++H~+~f~t~f~~fttt~t~w~t~~tt~tt~t~tttwtttt~+tt÷~+ttff~wf~ 

WEIGRT % PRO~CI" DISTRIBb'TION; 

HYdROCArbOn: 19.10 t~0= 22.19 
0XY~,NAT~S : 0-59 CO : 52-28 
C02 = 2-94 112 = 2.91 

~e~t~H~f+ft~ttfff~fff+f~ff~+f~t~tf+~t}f~i~i~t~t~ti~ftt~f~F~tttt+~ft~+~HF r 

~ROCA.RBON SELEc'rIVI'IY, Wli~: 

C1 = 15.53. 
C2+ANE ; 3.35 
C2*E~ ; 0.00 
C3tANE = 5.00 
C3fE'NE , 2-46 
C4 ISO+ANE; 5 - 6 I  

C4tE~E : 3.01 
CStCII • 46.43 
C12tC18, 14-~ 
C19K:2.3: 3-10 
C24t34 , 1.20 
C~+ , 0.04 

tt~ttttt~Fttt~ttt~ttttttfttttt~+~t~tfttt~ttttt+~ttt~t~ttt~tttttttttttttttt~ttttttttttttttttt. 

FtiEL FRACTIONS, t,¢1"%= 

GASOLCNE (CStCII): 46,43 
DIESEL (C9tC25) • 33-35 

t f f t f t t t t e t t t t t t t t t t t t t t t t f t t t  I t  ttttttttttttttttttttttftttttttttttttttt t t t t t t t t t  t t t t t t t t t  t t t t t .  

ELEMENTAL RECOVERY' C.~J~BON • 103.71 
HY'DRo~=j=". I03-~  
0xYc~ : 102.89 : 

-HFft÷tlct~tHffetft~tft~tt~tf+fteffteff~ff~fftt~ tetttt÷ftt~flt+tttt÷~tet+tttttttttttettt+. 
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TABLE 49 
HYDROCARBON PRODUO DISTRIBUTIO~I 

RUM NO- [R~621-II-51 

SAMPLE NO- 107 

CARBON N0- 

1 

2 

3 

I; 

5 

6 

7 

- 8 

9 

i0 

1.1 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

N ~'ALKJ%NF.S I÷.a~.K~E BRANC~I~D [~RS 
Vh- % Mou~ % ~ % MOLE % WT % MoLE % 

~.31 ~9-22 0-00 0.00 0.00 0.00 

3.~ 5-74 0-00 0.00 0.00 0.00 

5.00 5-85 2-46 3.02 0.00 0.00 

5.49 4.87 3-01 2-76 0.11 0.i0 

6.1(! 4.36 2-63 1-93 0.54 0.39 

8.82 5.27 0.35 0-21 0.00 0.00 

5.65 2-91 0.38 0.20 0-59 0-30 

4.72 2.15 0.41 0.19 0.92 0.42 

5-03 2.02 0.26 0.I0 1.22 0.49 

4.21 1-52 0.00 0.00 1-07 0.39 

2.75 0-91 ~0.00 0.00 0-78 0-26 

2.38 0.72 0.00 0.00 0.75 '0.22 

2-06 0.57 0.00 0.00 0.64 0-18 

1.77 0.46 0.00 0.00 0.~ 0.14 

1-52 0.57 0.01 0.00 0.45 O.11 

1-30 0.30 0.00 0.00 0-39 0.09 

1.12 0.24 0.00 0.00 0-34 0-07 

0-96 0-19 0-01 0.00 0.28 0.06 

0.78 0.15 0-00 0.00 0.25 0.05 

0-59 0.11 0-00 0.00 0.19 0.05 

0-~3 0.07 0.00 0.00 0.13 0.02 

0-51 0-05 0.00 0.00 0.0g 0.02 
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RUN NO. 88621-I+31 

SAMPLE NO. 107 

TABLE 

HYDROCARBON PRODUCT DISTRIBUTIO~J 

N "I'ALKANES li'ALKENE 
CARBOI~i NO-. ~ ~ MOLE ~ WT ~ [~IOLE 

0.25 0-04 O.CH3 0.~ 

24 0.20 0.03 0-00 0.00 

25 0.17 0.02 0.00 0.00 

26 0.14 0.02 0.00 0.00 

27 0.11 0.02 O.OD 0.00 

28 0.09 0.02. 0.~ 0.00 

2g 0.08 0.01 0.00 0.00 

30 0.06 0.01 0.00 0.00 

31 0.05 0-01 0-00 0.00 

32 0.03 0.00 0.00 0.00 

33 0-03 0.00 0.00 0.00 

34 0.02 0.00 0.00 0.00 

55 0.01 0.00 0.00 0.00 

~6 0.01 0.00 0.00 0.00 

"--5-/ 0-01 0.00 0.00 0.00 

38 0.00 0.00 0.00 0.00 

39 0.00 0.00 0.00 0.00 

qO 0.00 0.00 0.00 O.OO 

49 

BRAnC~EI) ISOMERS 

0.07 0.01 

0.05 0-01 

0.04 0.0! 

0.03 0.00 

0.03 O.GO 

0.02 O.OO 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.00 0.00 

0.~ 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.~ 

0.00 0.00 

0.00 0.00 

7 



TABLE 50 

MASS ~LA~. 
PROCESS CO~DZT=ONS AND PRO~X~C'T SU~'=~ARY 

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

CATALYST ', Co/ZPJSrLICA~3ENDED TES 
S~LE NO" 8862+it31tlD9 

REACTOR LOAI}I~G, MLS • ~50.0 T, C , 261.0 F~F_n RATIO, 
CATALYST LOADIN~,. WT%" 21-1 P, PsIG • 300 CO/H2- 0.75 
TIME ON STREA~., HR$ : 2932.0 SV, L/G/HR; 1.50 

i-f~ttt~t~ttttt~tttt~ttttttttttttttt~t~ttttttttt~tt~t~ttttttttt~tt~tttt÷tt~tt÷ttH~tt~ttt f tH 

L~GE RATIO, C0/H2 : 0.46 BULK ACTZVrTY., 
XOVEP, AU_ CO~JV-., C0+H2, 54.17 MOL SYN~S/RG CAT/MR: 36.322 

~_l~ CONv. • 39.~7 SPECZFrc ACTIviTY, 
CONV. : 64.87 MOL C0/MOL METAL/MIN,. 0,P14 

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

WEI(~-IT I PROI]UC'T DISTRIBUTION; 

HYDROCAR~S: 20-21 H20; 22-41 
0XY~ATES ; 0.61 CO , 51-24 
0]2 : ; 2.67 H2 , 2-86 

~ttttttt~tttttt~÷t~t~1Ftttt~t~ft~ttt~ttttt÷~t~tt+tt~tt~ttttt~ttt~t~tttttHt÷t~t~t~tttttH 

HYI)RI)CARBON SELECTIVII"Y, W'~: 

C1 : 15.13 C4~E~E : 2.61 
C2tANE : 3-53 C5~CII : 49.79 

C2+E~E ; 0-00 C12tC18:13.34 
C3tA~E : 4-35 C19~C~: 3-18 
C3tE~E : 2-14 C24t34 : 1.00 
Ca I$O÷ANE = 4.~;~ C~'-~" , 0.06 

ttttt-tttfffttttttffttttttttfftfttttttttHfttttttttftffftttttttfttttttttfttfttt ÷t~tt f t f t t t t t k t ÷ t t t t t  

FUEL FRACTIONS, W1%. 

GASOLINE (C5tC11): 49.79 
DIESEL (C9tC25) ; 31-95 

~t~HF~t~tttttt~tttttt~tt~ttttttttt~ttt~t÷~t~t~t÷ttttt÷tt~tt~t~tttt~t~t~t~t t t t t t t t t t t t t t  

% ELEMENTAL RECOVERY. CARBON • 108.67 
HY~ROG'B~ - 109.80 
0XY~=N : 105-51 

~tff~t~tttttt~ttttt~tt~t~tttt~t~ttt~ttttttttttttt÷~t~tt~t~÷t~t+t~tttt~tt~ttt 
98 



TABLE 51 

HYBROCARBOI~! PRODUCT DISTRIBUTIO~,I 

RUN ~- 8862tlt31 

SAMPLE NO. 109 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

Nf~ALKANES 
WT% MOLE % 

!5-13 49-08 

3-53 6-11 

4.35 5.13 

4.78 4.28 

5-73 4.13 

11.22 6.77 

7.23 3.75 

5-05 2.30 

5.16 2.09 

4.08 1.49 

2.4O 0.80 

2.08 0.63 

1.78 0.50 

1.54 0.40 

1.34 0.3"5 

1.19 0.27 

1o04 0.23 

0.90 0.18 

0.77 0.15 

0.61 0.11 

0.45 0.08 

0.33 0.06 

ltALKENE B~NC:~ED [SO~E~ 
~,IT ~ ~OLE ~ WT ~ MOLE 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

2.14 2.64 0.00 0.00 

2.61 2.42 0.10 0-09 

2.54 1.88 0.49 0.35 

0.33 0.20 0.00 0.00 

0.78 0.41 0.00 0.00 

0.38 0.17 1.06 0.48 

0.00 0.00 1.23 0.50 

0.00 0.00 1.28 0.47 

0.00 0.00 0.83 0.28 

0.00 0.00 0.76 0.23 

0.00 0.00 0.65 018 

0.00 O.OD 0.55 0.14 

0.01 0.00 0.46 0.11 

0.00 0.00 0.41 0.i0 

0.00 0.00 0.35 0.07 

0.01 0.00 0.27 0.05 

0.00 0.00 0.24 0.05 

0.00 0.00 0.20 0.04 

0.00 0.[10 0.15 0.03 

0.00 0.00 0.11 0.02 
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TABLE 51 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862tlt31 

SAMPLE NO. 109 

CARBON NO. 

25 

24 

25 

26 

27 

28 

29 

5O 

31 

32 

54 

35 

36 

37 

38 

39 

40 

r, rI'ALKANES 
WT ~ MOLE % 

0-25 0-04 

0.19 0-O5 

0.15 0-02 

0.11 0.02 

0.09 0.01 

0.07 0.01 

0.05 0.01 

0.04 0.01 

0.03 0.00 

0.03 0.00 

O.O2 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 

0.00 0.00 

q ~ 

ItALKENE 
WT ~ MOLE 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0 . 0 0  0.00 

0.00 0.00 

0.00 0-00 

BRA.CHED ISOMERS 
WT % ~LE % 

0-08 0-01 

0.06 0-01 

0-04 0.01 

0-O3 0.00 

0-02 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 

0.00 0-00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 : 0.00 

0.00 0.00 

I00 



TABLE s~ 

MAss BALANCE 
PRocEss CONDITION'S A~O PROm~C'TSUr~RY 

~f~t~t~t~f~t~ttt~fttt~t~t~t~ttt~t~tt~ttttt~tttt~tttttttttttttft~tttttfi 

CATALYST = Co/ZR/STLICAflDffE~|DEDTES 
SAMPLE NO= 8862tlt31_tjL]3. 

RF.ACTORLOABING, MLS ~ 450.0 T, C : 261.0 FEED PATIO, 
CATALYST LOAgING, w'r%: ?1.I P, PszG : 295 C0,q12~ 1.00 
T~M~ o~ STREA~, HRS : 2g~-0 ~I,  L/G/~R~ 2-00 

t+~ttt~*~t~+~t++~+~te+÷÷÷t~t+~t~tt~tt+ttt~tttt~tt~tt~÷t~t~ttttttt~H~ttt+t~t~tttttt~ 

U~A~E RATrO, C0/142 • 0.50 EULK ACTIVITY, 
7~VERALL CONV-, C0"H'J2". /43-22 MOL SYI~r.~/KG CAT/HR: ~.F:~32 
~C0 CONV- : 29.00 SPECIFIC ACTIVITY. 
XH2 CONV. ; 57-/4~ M0L C0/MOL METAL/HIN: 0.2L~2 

~t~ttt~t~tt~tt~t~t~t~t~t~*tttt~tt÷~÷tf~ttf~t~t~~t~÷~~ttt÷t~÷t~t~. 

WEI6X~T ~ PRO~CT DISTRIBUTION, 

HYT}ROCARBONS: 14-91 H20:]3-20 
0XYGE~TES ~ 0-46 CO : 65-13 
C02 : 1-51 H2 : 2-79 

tttttttt~tttttttt~ttt~tt~tt~tttttttt~÷~t~f~t~t~t~t~t~ttt~tt~tttf~÷t~ttttt~ 

HYDROCARBON SELECTIVITY, WT~, 

Cl ., 17-68 C4~E~E • 2-93 
C2*ANE • 2-47 C5~Cll • 50.07 
C_.2tENE ; 0.00 C12tC18; I?.83 
C3fANE ' 3-04 C19tC2~; 3-59 
C3tENE " 2.83 C24t~ : 0.83 
C4 TSO+Ar~: 3.68 C35+ : 0.03 

~ttttHtttttttttttttt~t~ttttttttttttttttttttttttttt÷÷t~ttttttttttt~ttftf~ttt~ttttttttttt~fF 

FUEL FRACTIONS, wTX: 

G.~'mm_[NE (C5~11)- 50.07 
DIESEL (C9~25) : ~ .57 

t~t~tttt~tttttt~ttttttttttt~tttttttttttttttttttt~ttttttt~ttt~tt~fttttttttttttftt~tttt~ 

% E L ~ A L  RECOVERY: CARBO~m • 103-91 
HYDROGEN- I0~-98 
0XYGEN • 99-21 

~ft÷t~tt~tttt~t÷tt~tt~ttttt~ttt÷tttttt~ttttt~f~t~ttttttttt~t÷~tt~ft~÷ff~tt~t÷~t~÷ 
!01 



TABLE 53 

HYDROCARBON PRODIICT DISTRIBUTIOY 

RUN NO. 8862~i~31 

SAMPtE HO. I/2 

CAP, B0~I ~ -  

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

: 12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NfALKANES 
WT % 

17-68 

2-47 

3-04 

3-61 

4-37 

12-41 

7.80 

5-53 

4-73 

4.29 

2-11 

1-95 

1-71 

1-46 

1-26 

1-11 

1-00 

0-93 

0-85 

0-70 

0-51 

0.35 

Ii'ALKENE BRANCI-IE'D [SOHEI~B 
Mo~ • ~ • F~:)LE • ~ % MOLE % 

54.60 0.00 0-00 0.00 0.00 

4.07 0.00 0.00 0-00 0.00 

3.42 2.83 3.33 0-00 0.00 

3-08 2.93 2.59 0.06 0.05 

3.00 2.70 1.91 0.38 0.26 

7.13 0.36 0.21 0.00 0.00 

3.85 0.70 0.35 0.68 0.3q 

2.q0 0.56 0.25 0.82 0.35 

1.83 0.34 0.13 0.82 0.32 

1.49 ~ 0.00 0.00 0.85 0.30 

0.67 0.00 0.00 0-61 0.19 

0-57 0.00 0.00 0.66 0.19 

0.46 0.00 0.00 0.62 0.17 

0.36 0.00 0.00 0.5"5 0.14 

0.29 0.00 0.00 0.48 0.11 

0.24 0.00 0-00 0.42 0.09 

0.21 0-00 0.00 0.37 0.08 

0.18 0.00 0.00 0-31 0.06 

0.16 0.00 0.00 0.29 0.(]5 

0.12 0.00 0.00 0.25 0.04 

0.09 0.00 0.00 0-18 0.03 

0.06 0.00 0.00 0-12 0.02 

: 102 
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TABLE 53 
HYDROCARBO~J PRODUCT DISTRIBUTI0~J 

RUN r~O. ~2+i.31 

~PtE NO. 112 

CARBON NO. 

25 

24 

2.5 

26 

27 

28 

29 

3O 

31 

32 

33 

35 

56 

57 
Z 

38 

39 

40 

N'I'ALKANES 
~J MOLE 

0.24 0.04 

0,17 0.03 

0.15 0-02 

0.09 0-01 

O.07 0.01 

0.05 0,01 

0.04 0,00 

0.03 0.00 

o.o3 o.oo 

0.02 O.CK) 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0,00 0.00 

0.01 0.00 

0.00 0,00 

0.00 0-00 

I÷AI.KEr~E BRANCHEI) ISOMERS 
WT • ~,OLE % WT • MOLE X 

0.00 0.00 0.08 0.01 

0.00 0.00 0.05 0.01 

0.00 0.O0 0.04 0.01 

0.00 0.00 0-03 0.00 

0.~ 0.00 0.02 0.C0 

0.00 0,00 0-01: 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0-~ 0-00 0-00 0.00 

0.00 0.00 0.00 0-00 

0.00 0-00 0.00 0.00 

0.00 0-00 0.00 0.00 

0.00 0-00 0.00 0.00 

0,00 0,00 0.00 0.CO 

~ I03 



TABLE 54 

MASS BALANCE 
PROCESS COI~ITIONS AND PRODUCT SUGARY 

f~f~tf~f~t~t~f~t~ttt~t~t~ttt~t~t~t~t~tt~tt~t~ttt~tt~t~ttt~t~ 

CATALYST : Co/ZP,/SILICAeEXTE)]DED TES 
SAr~LE No: 8862+1+31t115 

REACTORLOADING, rILS : 450-0 T~ C = 261-0 FEED RATIO, 
CATALYST LOADING, WT~: 21.1 P, PSIS ~ 300 C0/H2:1-00 
TIME ON STREAM, MRS : 3028-0 S'V, L/G/MR: 2.00 

t~tt~ttt÷÷+t~tttt1-ttttttttt÷t1~+t~t+~~+~t~t~t~+~t~t~t~tt~t~ttt~t~t~t~t~t! 

USAGE RATIO, C0/H2 : 0.50 BIILK ACTIVITY, 
%0VERALL CO~-, C0+fl2" 43.74 ~OL SYtlr_,AS/KG CAT/HR; 39.067 
~0 CONV- : ~ 0 ~  SPECIF I C ACTIVr?'Y., 
~2 CONV. : Z MOL C0/MOL METAL/MIN; 0-242 

÷~t~t~t~t~f~+~÷~f+~t~t~t~t~t~t~t~ttt~t~tt~f~H~-tttt~t t t t t ÷ t t t t f t f t t t t H  

WEIGHT ~ PRomcr DISTRII~rrION" 

HYDROCARBONS, 15.67 H20: 1.5.81 
GENATES : 0.45 CO ~ 63~8~ 

, 1.58 : H2 , 2 6 7  
t~t~t+~tt~f~t~t~ttttttt~tt~tt~t~t~tt~tt~t~ttt~tt~t~t~t~ttt~tttttttt+~tt~t~t~tt~ 

~fl3ROCARBON SELECTIVITY.~ WT~: 

CI ; ].2-31 : C4fENE : 2.7"6 
C2tANE : 2-35 C5+Cll : :52-78 
C2~ENE : 0-00 C12+C18:15-75 
C31"ANE : 2.67 C19~C23" 4-20 
C3~NE : 2.58 C24+TA • 1.24 
C4 ISO*A~JE: 3.28 C35+ • 0.08 

~tft~f~t~ff~t~tt~t~+~t~tt~t~+~ttf~~t~t~t~ft~f~tf~f~ff~ff~f~f~t~ 

FUEL FRACTIONS, WT%: 

~.SOLI~E (C5$C1~): 52-78 
DrF.SEL (C9+C25) : 39-72 

~t+~t~+~+t+~+~++~f+~tf~f~~tffttt~t~t~t~f~t~ft+t~t~t~tft~+fft÷tt~+t~t+t~ 

ELEMENTAL RECOVERY." CARBON " Z0B-LI~ 
HYDROSEN" 110-95 
0XYBEN : 100.89 

t~tt~tt~t~tfftttttttttt~÷t~ff~ttt~t~t~t~t~tHhtttt~tt~t~t~f~+f~t~ttt~tf~tttt~ 

104- " 



NO- 8862÷it31 

SAIqPLE NO. 115 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

i5 
16 

17 

18 

19 

2O 

21 

22 

T/13LE 55 

HYI]ROCARB0~I PRODIICT DISTRIBIITIO~J 

NtALKANIES lfALKENE 
WT • MOLE • WT • MOLE % 

12.31 45.70 0.00 0.00 

2.35 4.66 0.00 0.O0 

2.67 3.61 2.58 3-65 

3.22 3.29 2.76 2.93 

3-93 3.24 2.72 2-31 

9.99 6.90 0.34 0.24 

5-69 3.38 0.83 0.51 

5.54 2-89 0.77 0.41 

6,10 2.83 0.63 0.30 

4.3/4 1.82 0.47 0.20 

2.90 1.10 0.25 0-10 

2.64 0-92 0-00 0.0D 

2.24 0.72 0.00 O.0P, 

1.92 0.58 0.00 0.00 

1-63 ~ 0.46 0.00 0.00 

1.37 0.36 0.00 0.00 

1.18 0.29 0.00 0.00 

1.05 0.24 0.00 0.00 

0.95 0-21 D.O0 0.00 

0.82 0.17 0.00 0.0[} 

C.64 0.15 0.00 0.00 

0.46 ~ 0.09 0-00 0.00 

105 

BRA~:~Em ISOMERS 
Vh" % ~LE % 

0-00 0-O0 

0.00 0-00 

0-0O 0-00 

0-07 0-07 

0.34 0-28 

0-00 0.00 

1.46 0.87 

1.93 1.01 : 

2.01 0.93 

1.63 0.68 

0.91 O.35 

0.79 ~ 0.28 

0.70 0.22 

0.60 0.18 

0.51 0.14 

0.43 0.11 

0.36 ~ 0.09 

0.32 0.07 

0.29 0.06 

O.26 0.05 

0.21 0.04 

0.15 0.03 



TABLE 55 

HYDROCARBON PRODUCT DISTRIBIn'I0t~ 

RUN NO. ~62ti+31 

" SAMPI.E NO- 115 

N+ALKANES I+ALKENE 
CARBON NO- WT % MOLE % WT % MOLE % 

0.32 0.06 0.00 0.00 

24 0.24 0.04 0.00 0.00 

25 0.18 0.03 0-00 0.00 

26 0.14 0.02 0.00 0.00 

27 0-11 0-02 0.00 0.00 

28 0.08 0.01 0.00 0.00 

29 0.07 0.01 0.00 0.00 

30 0.05 0.01 0.00 0.00 

31 0.05 0.01 0-00 0.00 

32 0.03 O.(K) 0.00 0.00 

o.o3 o.oo o-oo o.oo 

0.02 o.oo o.oo o.oo 

35 0.02 o.oo o.oo o.oo 

0.01 O.t'kr} 0.~ 0.00 

37 0.02 0-00 0.00 0.00 

:38 O.Ol o.oo o.oo : o.oo 

s9 : O.Ol o.oo o.oo o.oo 

4o o .o l  o.oo o.oo o.oo 

BRAraC~en Iso~L=Rs 
WT % MOLE-~ 

0-10 0-02 

0-07 0-01 

0-05 0-01 

0-03 0-01 

0-03 0-00 

0-02 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 

0.00 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 56 

M,~s BALA~ 
PROCESS CONDITIONS A~m~ PRO~w~I" S~'~"IARY 

t~ftff~f~ffff~t~tf~ff~ff~ffft~fff~fff~tf~fffftfff~f~t~tfffttf~ttft~ffft*~t~t~tt~ft 

CATALYST : Co/ZR/S~L~cAtr.~DED TES 
~u',mr.E No, 8862÷ie31~'1.18 

REACTOR LOADING, Iwl...S : 4.Txf}-0 T, C • L~0-0 FEED RATIO, 
CATALYST LOADING, w'r%: 21.1 P. PSIG : 3{}0 C(J/l'J2: l.OO 
T~M~ ON S ~ ,  HRS : 3100-0 SV, L/G/HR" 2-00 

~+tt*ttt~te~t~t~efte~t~ft~*~*tf~ttt*f~t~t~tt~e~ff*~e~**÷e~ft~e~etft~tt*~t 

U.gAGE RATIO,, C0/H2 . f)-/.k~ I~IkK ACTIVITY, 
%{~RALL CONy-, CO~2; ~43.&i t4OL b"YNBAS/KG CAT/HR= 39-131 
%(:0 CONY. • 28-32 $PECmIC Ac'rzv~TY, 

Corn,. = 59-30 ~ L  Cg/~OL E r ~ L / ~ :  11.236 
~t~~t~ttt~t~tt~tttttt~t~tttt~t~tPt~ttttH~ttttt~tt~ttt*~tt~tt~ttttt~t~tt~ 

WEZ~.rr x PRO~'T D~s'rRm, rrm~. 

~ h ~ R ~ S :  13.95 H20: 14.78 
0XYGBA'rF_¢; : 0.~0 CO: 66-58 
C02 : 1.80 E2 :, 2-69 

t~t~÷~tf~f~t~*~t~ttft~Httff~r~t~t~ttt~t~t~tt~t~tttt~t~t~t~f~t~t 

HY'I)ROOV~BON SELECTIVITY., WT~: 

C1 • ]5.62 
C2+~E : 2.79 
C2t~E : 0.19 
C3+ANE , 3-30 
C3~'~E : 3-08 
C4 [SO+ANE: '4.00 

C4~E , 3.44 
C5~II : 48.95 
C12~,181 ]3.49 
C19fC23: 3.63 
C24~r~ : 1.53 

• 0-06 
ttttffffffftttttttftttffftttttttttttttttttttttttttttttt t t t t  tttffttHtfffttfttttfftff~tttttfftt 

FuEl. FRAC"rTONS, WT~: 

GA.'~LTNE (C5~ll). 4,.R.g5 
DIBsB. (cgKI25) - 32.56 

tttttttfftttttttttttttttttttttttttttfftttttt÷ttttttttfttt ttttttttfftttttttttf÷t÷ftttt~ttfttftf 

% E ~ r ~ _  REcovEr: CARBON : 102-50 
h ~ O ~  ." 102-69 
OX~Ge~ : 99-2~ 

ttttttfffftttttttttttttttttttttttttttttttttttttttttttttttttl~ttttt~ttt t_t_~t t . t t f f t t t  * t ~ ~ t t t t  
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~ t J O .  118 

CARB01,1 ~ -  

1 

2 

3 
4 

5 

6 

7 

8 

9 

I0 

i i  

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

TABLE 57 

~0CARB0~ PROD.UC]/UJSTRIBUTIP~{ 

. t ~ _ ~ s  lfAUe'NE BRANCXED ISO~RS 
W r % Mo,~ % WT % MOLE % W'r X MoLE % 

15.62 50.62 0.00 0.00 0-00 0.00 

2.79 4.81 0.12 0.22 0-00 0.00 

3.30 3.89 3.08 3-80 0.00 0-00 

3.97 3.55 3.4~ 3.18 0.03 0.02 

4.70 3.39 3.23 2.39 0.41 0.29 

10.62 6.40 0.33 0.20 0.00 0.00 

6.10 3-17 0.87 0.46 1.02 0.53 

4-79 2-18 0.71 0.33 1.36 0.62 

4.80 1-94 0.48 0.20 1.33 0.54 

4.04 1.47 0.1](7 0.00 1-02 0.37 

2.46 0-82 0.00 0.00 0.70 0.23 

2.18 0.67 0.00 0.00 0.67 0.21 

1.92 0.54 0-00 0.00 0.62 0.17 

1.66 0.44 0.00 0-00 0.54 0.14 

1.41 0.34 O.O0 0.00 0.46 0-11 

1.19 0.27 0.00 0.00 0.38 0.09 

1.01 0.22 . 0.00 0.,~J 0.31 0.07 

0.87 0.18 0.00 0.00 0.26 0.05 

0.77 0.15 0.00 0.00 0.23 0.04 

0.68 0-13 11.00 0.00 0.20 o.d4 

0.57 O.lO o.oo o.oo o.17 0.03 

0.45 0.07 0.(10 0.0n 0.13 0-02 
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TABLE 57 

~ROCAR~N PRk'|DtlCT DIS'IRIBb'TIO}I 

RUN NO. 8862+i~-31 

SAMPLE NO. 118 

n+ALKA~ES I~'ALREN~ BRAN~ I~rERS 
CAI~BO~I NO. W'r % MOLE % ~h % ~LE % WT % MOLE % 

23 0.35 0-06 0.00 O.OD 0-I0 0.02 

24 0.27 0-04 0.00 0.00 0.07 0-01 

25 0.22 0-03 0-00 0.00 0.05 0-01 

26 0-17 0-02 0-00 0.00 0.04 0-01 

27 0.14 0.02 0.00 0-00 0-03 0.00 

28 0.12 0-02 0-00 0-00 0.03 0-00 

: 29 0.09 0-01 0.00 O.OD 0.02 O.OD 

30 0.07 0.01 0.00 0.00 0.02 0.00 

31 0.06 0.01 0.00 0.00 0.01 0.00 

32 0.04 0.01 0.00 0.00 0.01 0.00 

0.03 0.00 0-00 0.00 0.01 0.00 

0.02 0.00 0.00 0.00 0.00 0.00 

55 0.02 0.00 0.00 0.00 O.O0 0.00 
- , t  

36 0.01 0.00 0.00 0.00 0.00 0-00 

37 0.01 0.00 0.00 0.00 0.00 0-00 

38 0.01 0.00 0.00 O.Oe 0.00 0.00 - .  

• 3g 0 . ~  0.00 0.00 =0-00 0.00 0.00 

0.00 0.~ 0.~ 0.00 0.00 0.00 
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TABLE 58 

MASS ~ E  
CON~TZONS AtO P~O~UCT & ~ R Y  

~| ; ; ; '; ; ~ ftftt~tttftt~tt~tt~ftffftt~tfttt~tttt~f~tttt~tttt~ttt~t~t~~t~f~ff~ 

CA'~.Y~ • CoFZR/S~ucAtEXTE~DED TES 
.SAMPLE No- 8862fle31t121 

REA~OR LOADINCb ~LS • qS0-0 - T, C • 261-0 FEE~ RATm, 
CAT/V,.YS'T LO/kOING, w'~= 21-]. P, PsIG : 300 C0/H2: 1.00 
TIME (We STREAM.. HI~ = 31LKR.0 SV, L/G/HR: 2-00 

tttttttttttfttttt÷ttt÷tttH~ftttttttttfttttttftfftttt t ~ t t t 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  f ~ t  

USAGE PATIO, C0J~{2 • 0-51 BULK ACTIVITY, 
XI~VERALL CON'V-, CJ}+H2: t43.0~ IIOL SYt~C_~/KG CAT/HR" ~ - ~ 5  
~.O CONV- - : ~X).2~ SPECIFIC ACTIVITY, 

ttHttttH-tttCttt÷tHtfltt~tttttttttttttttH~tttt ttttt~t~HtH~tttttt~tttttfttttHttt+ttt÷t 

WEIGHT % PROI~'T DISTRIBtrrIoN: 

HYDROCARBONS= ~-51  H~-" ~ -28  
0XYGE,ATES • 0-3"/ CO • 66-26 
C02 : 1-70 H2 • 2.88 

~t~~tt÷1~t~tt~t~tt~t~tt~t~tttt~tt~. ~ 1 ~ t ~ t ~ t ~ t ~ ~ f ~ ~ t ~  

HYI)R(~.AP, I)0N SELECTIVITY, wT%: 

C1 : 17o61 
C2*ANE : 2-81 
C2tENE : 0-00 
C3*ANE . 3-50 
~3tENE : 3o3~ 
Cq ISO+A~E: 4.23 

C4tENE • 3-56 
C5tCll • 47-20 
C12tC18; 15-08 
C19tC23: 3-89 
C 2 4 ~  : D-77 
C'~+ • 0-01 

~ttttttttt~t~tftHftttftttf~fttft~ttttttttttftttttttfftft~ttt~fttttf~tftt~tfttf~t~ttttf 

FUEL F~crrc~s.  wT%: 
7 

~SOt.INE (C5~C1~) : 47-20 
D~EsB_ (C9*C25) : 32.77 

t f e e e k t t f f t f t t t t t f f t t t t t t t  ttfftttttt÷tttte÷ttttt÷ttttttttttftttttt÷ttt t t t t t t t t t t t t t t t t t t t t f t f t ÷ f ÷  

E L B ~ A L  RECOVERY: CAR~O~ : 100.-08 
HYDROGen" 10~-37 
0xYG~ : ~-67 

ftttt~tt~tt~l~ffH~ttttkkttCH~tfft÷fffetfffffettttttttt~lkffttt+tttfft t t t t f  f f f t ~ t f f t t t f f  
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TABLE 

HYDROCARB01~! PRODUCT D ISTR IBUTI ON 

59 

RUN ~I0. 8862t14-31 

SAMPLE NO. 121 

CARBON liD. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

i i  

12 

i3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

? 

C 

N'I'ALKANE$ 
WT% 

17.61 

2.81 

3.50 

4.16 

4.67 

9.28 

5.36 

4-58 

4.75 

4.10 

2.32 

2.12 

1-82 

1.58 

1-37 

1-21 

1.07 

0.96 

0.87 

0.64 

O.47 

MOLE ~J 

53.90 

4.58 

3.89 

3.51 

3.17 

5.28 

2.63 

1.97 

1.82 

1.41 

0.73 

0.61 

0.48 

0.39 

0.32 

0.26 

0.22 

0.19 ~ 

0.16 

0.13 

0.11 

0.07 

I"I'ALKENE 
WT ~ MOLE 

0.00 0.00 

0.~ 0-00 

3.35 3.91 

3.56 3.11 

3.27 2.29 

0.35 0.21 

0.85 0.42 

0.69 0.30 

0.50 0.19 

0.00 0.00 

0~23 0-07 

o.oo 0.00 

0o~ 0.00 

O.OO 0.00 

0~,01 0.00 

0.00 0.00 

0o00 0-00 

0o00 0.0O 

OoOO 0.00 

0o00 0.00 

0o00 0.00 

0o00 ~ 0-00 
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BRArCCH~ IS~RS 
WT ;; MOLE % 

0-00 0-00 

0-00 0-0C~ 

0-00 0-00 

0.06 0-05 

0-42 0-28 

0.00 0.00 

1.04 0.51 

1.35 0.58 

1.37 0.52 

1.23 O.43 

0.84: 0.26 

0.63 0.18 

0.55 0.15 

0.47 0.12 

0.40 0.09 

0.35 0.07 

0.30 0.06 

0.24 0.05 

0.23 0.04 

0.19 0,03 

0.17 0.03 

0.14 0.02 



TABLE 59 

HYDROCARBOtJ PRODUCT DISTRIBUTION 

RU~J ~I0. 8862~-I÷31 

SAMPLE ~K]. 121 

CARB0~J NO. 

24 

25 

26 

27 

28 

29 

30 

31 

32 

53 

34 

35 

36 

37 : 

38 

39 

NI'ALKANES I~ALKENE BRANO-~ED ISO~RS 
Wl" % MOLE • WT • MOLE % WT % MOLE 

0.32 0.05 0-00 0.00 0.09 0.01 

0.21 0.03 0.00 0.0D 0.07 0.01 

0.14 0.02 0.00 0.00 0.04 0.01 

0.09 0.01 0.00 0.00 0.02 0.00 

0.05 0.01 0.~ 0.00 0.01 O.L'K) 

0.04 0.00 0.00 {l.00 0.01 0.00 

0.02 0.00 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 0.0D 0.00 

0.01 0.00 0.~ 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 0.0O,, 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 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.0D 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 O.O0 0.00 

112 



TABLE 80 

MASS BALA.C~ 
PROCEBS CONDITIORS A~ PROI~CT ~.JJI~RY 

ftt~tt~ff~ttttt~tt+tt~t~ft~tt~t~+t+t+~f~t~t~t~t~t~t~tt~ti~tttt~ttttt~ 

CATALYST ! Co/ZR/SILIC-~.fEXTB~EI]TES 
SAMPLE ~O= B862÷i131+124 

REACTOR LOA~INS, ~LS : 450.0 T, C s 261.0 FEED RATIO, 
CATALYST LOADING. WT%= 21.1 P, PSIG : 300 C01H2= 1-00 
TIME O~ STREAM, HRS : 3196.0 SV, L/G/HR~ 2-00 

ttttt~÷÷~ttt~t~ft~ttt~tttt~t~ttttttttt~tt~ttttt~tt~t~+t~t~tt~t~÷~÷÷t~ettt~t~ 

USAGE RATIO, C0/H2 : 0.48 BUL~: ACrlvITY, 
~VERALL CONY., C0*H2:42.83 I~:0L SYNGA$/KG CAT/HR: 38-261 
~;C0 Co~v- • 27.84 SPECXFrC ACTrvx~, 
%H2 CoNy- : 57-82 ~L C0/MOL METAL/MIN: 0-2.~2 

÷tt÷÷•H•÷t÷tt••+ttt•tt•tt•t••••tttt•tttttttttttttt•ttttt•t+tttttttti.•t•+t•t•••÷tt+t••÷•tt••t. 

WEIGFFr X PRo~cr DISTRIBIrrIOt~" 

HY~R0CARBONS= 14.01 H20:15.54 
0XYSE~ATES = 0-39 CO = 65.76 
C02 . 1.56 H2 : 2.7q 

ttt~÷ttttt~tt÷÷tttf~f~ttt÷~t~tt~ft~~ttttttttttt~ttttttt~t~ttttt~÷t~÷~+f~ttt~tt~ 

HYI~ROCARBOI~ SB~6CTIVITY. W'l'~[: 

: : C1 : 15 .74  CqtENE , 3.3~ 
C2tANE : 2.61 C5+Cll ~. qS.q8 
C2fENE : 0-00 C].2tC18; 14-49 
C3+ANE : 3.08 C19tC2_3: 3.74 
C3÷Er~E : 2.98 C24.34 , 1-65 
-C4 ISO+ANE; 3 .79  C35+ : 0.11 

~÷t~t~f÷ttt+÷t~tt÷~+~tt÷~t~tt~tttt~t~ttt~t+tt.tt~tttt~tttttttttttt~ttt~tttf+~tt+tt~ttttt~.~ 

FUB_ FRACrIOI~S, w'r%, 

GASOLINE ( C 5 t C l l )  : 48-48 
DIESEL (C9+C25) : 33.87 

tt•••ft•ttt•ttt•ttttt•••••t•tttttt•tttttt•ttttttttttttttttt•tttt•t•ttttttt••tt••tfttttttt••tt• 

ELEMENTAL RECOVERY'. CARBON : 103-41 
HYDROGEn4" I06-GI 
OXYGEN ; 101.16 

t t i 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 f  t I t  t I t  ÷ t  f +t÷ t t f_t/f_t_f t_t_t_t_t_t_+_t_t_t_t t t t t_ t  t t_t-/f f_tt + t  +t t t t  t i t  f"  
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TABLE 61 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862~i÷31 

SAMPLE NO. 124 

CARBO~I ~)- 

! 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ltALKENE BRANCHED ISOrlERS 
WT ~ MOLE-~ WT ~ MOLE ~ WT ~ MOLE 

15-74 51.45 0.00 0.00 0.00 0-00 

2.61 4.55 0.00 0.00 0.00 0.00 

3.08 3.66 2.98 3.71 0.00 0.00 

3.73 3-36 3.34 3.1P 0.06 0.06 

4.55 3.30 3.23 2.42 0.39 0-28 

10-58 6.43 0.00 0.00 0.00 0.00 

6.67 3.49 0.00 0.00 1.16 0.60 

4-73 2.17 0.72 0.34 1.45 0.66 

4.79 i . ~  0.51 0.21 1.42 0.58 

4-00 1.47 0.00 0.00 1.07 0.39 

2.48 0.83 0.00 0.00 0.73 0.24 

2.20 0.68 0.00 0.00 0.71 0.22 

1.95 0-56 0.00 0.00 0.67 0.19 

1-71 0.45 0.00 0.00 0.60 0.16 

1.50 0.37 0.01 0.00 0.53 0.13 

1-30 0.30 0.09 0.02 0.38 0.09 
= 

1.13 0.25 0.01 0.00 0.40 0.09 

0.97 0.20 0.01 :0.00 0.31 0-06 

0.83 0.16 0:00 0.00 0.25 0.05 

0.69 0.13 0-00 0.00 0.20 0.04 

0-57 0.10 0-00 0.00 0.16 0.03 

0.46 0-08 0.00 0.00 0.13 0.02 
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RUN ~0- 8862~i÷31 

S~PLE NO. 124 

CARBON ~. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

35 

37. 

38 

39 

4O 

TABLE 61 

HYDROCARBON PRODUCT O[STRIBUT[O}! 

NtALKANE$ I#ALKENE BRANCHED ISOMERS 
WT ~ MOLE ~ WT ~ MOLE ~ WT ~ MOLE 

0.36 0.06 0.00 0.00 0.I0 0.02 

0-28 0.0~ 0.00 0.00 0.07 0.01 

0-23 0.03 O.OO 0.00 0.05 0.01 

0.18 0.05 0.00 0-00 0.04 0.01 

0.15 0.02 0.00 0.00 0.03 O.OO 

0.12 0.02 0.00 0.00 0.03 0.09 

0-10 0.01 0.00 0.00 0.02 0.00 

0.08 0.01 0.00 0.00 0-02 0.00 

0.07 0.(,I ~,50 0.00 0.0:1 0.00 

0.05 0.01 0.00 0.00 0.01 0.00 

0.04 O.OD O.OO 0.00 0.01 0.00 

0.03 0.00 0.00 0.00 0.00 0.03 

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 

0-02 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 O.~J 0.~ 
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TABLE 62 

~ASS ~LANCE 
PROCESS CONDITIONS AND PRO[~ICT SUMMARY 

+f+ffftffttfttt~ttffffft++ftftffff+ffffff+ ff+fff+ftf++ffff+tftffffffffffffffffffff+ff f f f+ f f  + f f t f t  

CATALYST • CO/ZR/SILICAfEXTE'~|]]'~ TES 
SAMPLE ~o= 8862+i+31+128 

REACTOR LOAOIN~, ~_S : 450-0 T, C , 261.0 FEED RATZO, 
CATALYST LOADING, w'r%= 21.1 P, PsIG ~ 300 CO/H2:1.00 
T~ME O~ STREAM, HR$ = 32~8-0 SV, L/G/HR. 2-00 

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

USAGE RATIO, C0/H2 = 0.46 ]~ILK ACTIVITY, 
%0VERALL COW-, C0*H2:42-44 : M0L SYNGAS/K6 CAT/HRi 37-910 
%C0 CONV. = 26-58 SPECIFIC ACTZVITY, 
%H2 Con. = 58.30 M0L CO/MOL METAL/MIN~ 0-222 

÷~+*~+~+tt~tt~e~Ht~÷t~t~tett÷÷t÷~tt÷ttH~t~t~et~t~ttttHtt÷*tttttt~tt~*~et~tt~ettt~e~ 

WEIeHT ~ PRoIx~-'T DISTRIBUTION' 

HYDROCARBONS= 14-02 H20= 16-15 
0XY6ENATES ! 0.42 C0 = 65.17 
C02 . 1.59 H2 ~ 2-64 

ttt~t~tt~t~tt+tt~t~t~+~t~t~ttt~t~t~ttt~t~t~t~ft~t~t~t~+~tttttttttttt~t~-~ 

~DR0¢AR130t~! SB.ECTIVITY~ WT~, 

C1 : ]5.93 C4tENE , 3.1 
C2+ANE : 2-65 C5tCll , 47-2~ 
C2+ENE ; 0.0{1 C12tC18; 13-88 
C3÷ANE : 3.16 C19lC23" 4.71 

: C3tENE : 3.05 C24t34 , 2.43 
C4 ISO+ANE: 3.61 C35+ . 0.14 

+tttttttttfltttttftfttttttftttt÷fffttttttttttttttt ttttttttttttttttttttttttttttTtttttttttfftttfttt 

FtlEL FRACTIONS, WT~: 

GASOLINE (C5tCll): 47-28 
DIES~_ (C9~Z5) : 35.18 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttt 

% ELEMENTAL RECOVERY: CARBO, : 105.59 
HYORO~EN: 109.00 
~XYGEN : 104-33 

t + + + f l + l f t f f t t f t t f f f f t t t t l ~ f +  fttttltttfttt+ttttttttttt+tt+fWfft t t l t t t t f t t  t l t t t l + f f l +  f t + t f f f l t l t t %  
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RUN NO. 8862,1,31 

SAMPLE eIo. 128 

CARBON N0- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

TABLE 63 

~ROCARBO~ PROI]UCT DISTRIBUTIOn] 

N ~ALKANES ltALKE~E ]~RANCHED ISOMERS 

15.93 52.25 0.00 0.00 0.00 0.00 

2.65 4-63 0.00 0.00 O.OO O.OD 

3.16 3-77 3.06 3.82 0.00 0.00 

3.56 3.22 3.15 2.95 0.04 0.04 

4.19 3.05 2.52 1.89 0.36 0.26 

9.82 5.99 0.21 0.13 0.00 0.00 

5.91 3.10 0.80: 0.43 0.90 0.47 

4.86 2.24 0.71 0.33 1.36 0.62 

5-01 2.05 0.51 0.21 1.43 0.58 

4.36 1.61 0.00 O-OP, 1-16 0.43 

2-45 0.82 0.00 0.00 0.72 0.24 

2.18 0.57 0.00 0.00 0.70 0.22 

1-93 0.55 0.00 0.00 0.63 0.18 

1.67 0.44 0.00 0.00 0.55 0.15 

1-44 0.36 0.00 0.00 0.46 0.11 

1.25 0.29 0.01 0.00 0.39 0.09 

1.08 0.24 0.01 0.00 0.32 0.07 

0.99 0-20 0.00 0.00 0.26 0-05 

0.91 0.18 0.00 0.00 0.25 0.05 

0.~ 0-16 O.O0 0.00 0.23 0.04 

0.77 0.14 0.00 0.00 0.21 0.04 

0.65 0.11 0.00 0.00 0.18 0.03 
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TABLE 63 

HYDROCaaBON PRODUCT D_[STRIBIF[I{I~J 

RUN NO. ~R621-iI-31 

S#¢4PUZ N0. ]P8 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Nt'ALKANES It~J_I<ENE BRANCHED ISOMERS 
WT X MOLE % WT % MOLE X WT % MOLE 

0.53 0.09 0.00 0.00 0.14 0.02 

0.43 0.07 0.00 0.00 0-11 0-02 

0.34 :0.05 0.00 0.00 0.08 0.01 

0.28 0.04 0.00 0.00 0.06 0.01 

0.23 0.03 0.00 0.00 0.05 0-01 

O.Ig 0.02 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 

0.10 0.01 0-00 0.00 0.02 0.00 

0.08 0.01 0-00 0.00 0.01 0.00 

0.06 0.01 0.00 0.00 0.01 0-00 

0.04 0.00 0.00 0.00 0.01 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 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 
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4" 

TABLE 64 

F~S BAI.ANC~ 
PIROCESS CONDITIONS AICD PRODUCT SUII~RY 

ttt~tttt~ttt~t~ttt~ttt~tftff~fttttt~t~t~t~tt~fff~ttHttt~ttttttttttt~t~ttttt~t~ttt~ 

CATALYST . Co/ZR/SILICAfEXTI~JDEI] I-ES 
SAMPLE No. 8862tlt31t1~l 

REACTOR LOAI)ING, MLS = 4~0-0 T, C = 261-0 FEED RATZO, 
CATALYST LOAI)I~G. w'r~! 21.1 P, PszG : 2~5 CO/H2= 0.49 
TIM~ oN STREAM, HR~ ~ ~316-0 SV, L/~/HR: 1-00 

tt~ttt~tttttttttt~t~t~t~ttttt~t~t~÷tt~t÷t~t~t~t~÷~t~tt~tt~ttttttttt~ttttttt~t~tttt.~ 

USAGE RATIO, C0/H2 ~ 0.~5 BULK ACTIVITY, 
XOV~RAU. CoNy., CD+~2~ 67.70 ~OL SYMBAS/KB CATIHR: ~0-2~ 
XC0 CONy- = 63-76 S~ECSFZC AcrzvrrY, 
~KB2 Co~. : 69.65 MOL C01~OL Mk'TAIJtIIN= 0-176 

tttttt~ttttttt~tttt÷tttt~ttttt~t~*tt~tttt~tt~t~t~tttt~t~tt~ttttt~t~tttttttttttttt 

WEIGHT Z PRanUCT DI~RTRIBUTION; 

HYI]ROCARBONS= 27-46 ~0:  32-45 
OXYGENATES ~ 0-~5 C0 : ~-/40 
C02 = 7./40 H2 : 3.45 

~ft~tft~ff~~t~t~t~t~t~f~ff~ttt~tfff~t~Hfft~fft~ftf~Hft~fff~t~t 

HYI~R0CARBON SELECTIVITY., W'I'~, 

CI . 20.65 
C2eANE ; 5.43 
C2tENE ; 0-00 
CStAt~ • 8.34 
CS~NE : 1.23 
C4 IS6+~E: 8.74 

C4tENE , 2.14 
C5tCli • 39.00 
C12tC18; 9.C0 
C19~23: .5.24 
C24t34 • 1-17 
C35+ i 0-05 

t~f~tft~ttt~t~ft~tft~f~t~tt~t~t~tt~t~tt~t~t~t~f~ftffft~ff~tt~t~f~t~tt~ 

FUEL F~CTIONS., WT%: 

GASOLINE (C5i'C1].), 39.00 
DIESEL (09tC23) : 24-36 

~÷t~t~t÷~÷t+~t~ttttttttttttttttttt~tttttttttttt~tttttttttttttttttttt~tt~÷~tt~ttttttt~ttt~ 

% EL~ME~rrAL RECOVERY.' CARBOt~ ; ].10-41 
HY~ROGE~: 106.96 
0XYGE~ : 113.41 

ttttttttftftftttt÷tfttttttttttttttttttftttttttftftttttttt÷ttttt t t t t t t t t t t t t t t t t  t t t t t  t t t t t t t ÷ t t .  

: -1-18 



TABLE 65 

HYDROCARBON ~OUUC'I" IIISTRIBUTI~J 

~N ~- 8862tlt31 

~PtENO- 131 

N'I'ALKANES 
CAP~J~I NO- WT ~ ]~10LE 

1 20.65 54.54 

2 5.43 7.64 

3 9.34 8.97 

4 8.48 6.18 

5 7.81 4-58 

6 6.86 3.37 

7 3.96 1.68 

8 3.80 1.41 

9 3.71 1.23 

i0 2.77 0.82 

11 1.92 0.52 

12 ~ 1.50 0.37 

13 ~ 1.19 0.27 

14 0.99 0.21 
? 

15 O.85 0.17 

16 0.76 0~14 

17 O.70 0.12 

18 :0.65 0.!i 

19 0..63 0.10 

2O 0.60 0.09 

21 0.55 0.08 

22 0.45 0.06 

lta~I_KENE BRANCHED IsorL=l~"s 
W-r % r'IOLE % WT % IiOLE 

0-00 0.00 0.00 0-00 

0-00 0.00 0.00 0-00 

1-25 1-26 0.00 0.00 

2-14 1-61 0.26 0-19 

1.74 1.05 0.74 0.4q 

0.34 0.17 0.00 0.00 

0.86 0.37 0.01 0.00 

0.I0 0.04 1 .0  0.46 

0.00 0.00 1.38 0-46 

0.00 0.00 1.03 0.31 

0.00 0.00 0.74 0.20 

0.00 0.00 0.58 0-14 

0.00 0.00 0.44 0.i0 

0.00 0.00 0.36 0.08 

0.01 0.00 0.29 0.06 

0.01 O.~ 0.25 0.05 

0.01 0.~ 0.22 0.04 

0-01 0-00 0-18 0-03 

0-~ 0-00 0-16 0-03 

0-~ 0-~ 0-15 0-02 

0-00 0.00 0-13 0-02 

0-00 0.00 0-12 0-02 
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TABLE 65 

HYDR ..O~RBO~I PRODUCT I][STRIBIKIO~J 

RUN NO. 8862eli31 

~0. 15"1 

CARBON ~.  

23 

24 

26 

27 

28 

29 

3O 

31 

32 
T 

34 

35 

36 

57 

38 

39 

40 

N'I'ALKANES 

0.34 0.04 

0.25 0.01; 

0.20 0.02 

0-14 0.02 

0-10 0.01 

O-Og 0.01 

0-06 0.01 

0.04 0.00 

0-05 0.00 

0.03 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 

ltALKENE 
Vh'% 

O-DO 

0-00 

0.00 

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 

O.OD 

B ~ N o ~  I s 0 ~  

0.00 0-09 0.01 

0.00 0.07 0-01 

0.00 0.05 0-01 

0.~ 0.05 0.00 

0.00 0.02 0.00 

0-00 0.01 0.00 

0.00 0.01 0-00 

0.00 0.01 0.00 

0.00 0.01 : 0.00 

0.00 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 

o.oo o.oo o.oo 

0.00 0.00 0.00 



TABLE 66 

MASS BALANCE 
PROCESSCONDITIONS AND PRO~,Cr~P~'~ARY 

f~k~ff~fftff~ff~t~tfttt~tttt~ttt~t~t~tttt~tttttttt~t~t~ttttttt~ttttt~t~t~f~t~tt~t 

CATALYST : Co/ZR/SILICAfESTE}|DEDTES 
SAC=tEN O: RB62tl t31t l~ 

REACTOR LOADIN(~, MLS : 450.0 T, C : 261-0 FEED RATIO, 
CATALYST LOADIN6, WT~= 21,1 P, PSI(; : 295 C0/H2- 0-49 
TZ~E ON ST~EA~. HRS - ~-~/¢.0 SV, L/G/HR: 1,00 

•tf•ttttttttfik••H÷••÷•••••tttf••••t••t•tt••••••tt••••ttt••t••t•tt•t•tt••tttt••ttttt•t••tttt•tt• 

USAGE RATIO, C0/H2 : 0.45 BULK ACTIVITY. 
~rk'RALLCONV-, ~.J}+H2: 65-74 ~ SY.~/KG CAT/HRI 2q-~79 
%C0 Con- : 61-53 SPECIFIC ACTIVITY. 
XH2 Cow. : 67-81 mE CO/MOLME'rAI_/MIN: 0-169 

+÷+~÷~t~t~t~tt~e~÷÷~t~tft~tt*t~Ht÷~te~t~tttttttttt~tt*Htt~*~ttt~t~**e~ttttettt~ 

wEi~rr % PRODUCT DISTRIBUTION; 

HYDROCARBONS: 26-41 H20- 31-44 
DXYC-ENATES , 0-90 CO • 30-60 
C02 ; 6.9~ H2 • 3-71 

t÷÷tttt~÷t~t~tHtttt~÷tt÷÷t~t÷t~ttttt~t~tt~tttt~÷~ttt~tt~t~t~ttttttt~t~ttttttH 

HY1)ROCARBOH SELECTIVITY., tcT~: 

CI : 22.06 
C2*ANF : 5-72 
C2~ENE " 0-00 
C3tAt~E • 9-52 
C3*ENE : 1-29 
C4 ISO+ANE, 8.98 

C4*ENE • 2-11 
C5'Cll • 38-81 
C12'C18: 8-15 
C19~C2.5: 2-50 
C24~34 • 0-84 
C55+ : 0-0i 

t÷ttt~ttttt~tttttt~t~tfttttt~fft~fttttttttttt~t~ttt~ttt~tt~tt~ttttttttttttt~tttttttttttttttt 

FUEL FRACTIOI~, ~I'X: 

ECSOLZNE (C5~11): 38-81" 
DIESEL {C9tC2_5) : 22.76 

ti~t~ttf~tt~ttttt~ftttt~tttftff~ffft~f~ftf~f~fff~tt~t~t~f~ttt~t~ft~ttf~t~ttttttt 

% ELB~T~ RECOVERY- CAR~O. • 108-58 
H~RaG~'. 105-49 
0XY~N ". 111.82 

tttft~t+ttfttftttttttttt~f~tttttfttt~ttttttt~tt~tf~tf~t~f~tt~t~t~+~tft~tt~tt~t~ttttt 

%22 



T~LJE 67 

...~ROCARBON PRODUCT DISTRIBUTIOn! 

RU~I NO- 8862÷1+31 

.cA'qPLE NO. 2.34 

CARBO~ NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

ii 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
T 

22 

t~+A[.KANES IfALKE'N'E 
WT % MoLE X WT % MOLE % 

22.06 55-9~ 0.00 0.00 

5-72 7-73 0.00 0-00 

9-52 8-78 1-29 1-24 

8.69 6-08 2-11 1-53 

7-90 4-45 1.82 1-06 

7-07 3.33 0.26 0.15 

4.02 1.63 0.59 0.25 

3.78 1-34 0.00 0-00 

4.00 1-27 0.00 ~].00 

2.88 0.82 0.00 0.00 

1.9q 0.51 0.00 0.00 

1.55 0-37 0.00 0.00 

1-214 0.27 0.00 0.00 

1.01 0-21 0.00 0.00 

0.81 0.15 0.00 0.00 

0-64 0.12 0.00 0.00 

0-53 0.09 0.00 0.00 

0.47 0.07 0.00 0.09 

0.45 0.07 0.00 0.00 

0.46 0-07 0.00 0.00 

0 . ~  0-06 0.00 0.00 

0.37 0.05 ...0-00 0.00 
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BRAr~CH~ ISO~RS 
WT ~ MOLE % 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0.29 0-2O 

0.42 

0.00 0.00 

0.00 0.00 

0.97 0.35 

1.12 0 . 5  

1.00 0.29 

0.71 0.18 

0.49 0-12 

0.37 0-08 

0.30 0.O6 

0.24 0.05 

O:20 O.O4 

0.17 0.03 

0.15 0.02 

0.11 0.02 

0.11 0-02 

0.I0 0-01 

0.09 0.01 



TABLE 67 

HYDROCARBON PRODUCT DISTRIHIF[ION 

RUN NO- 8862ei+31_ 

S/ViPLE NO. 134 

CARBON NO. 

23 

2q 

25 

26 

27 

28 
i 

29 

3O 

31 

32 

53 

35 

36 

57 

38 

39 
C: 

40 

NI'ALKANES 
WT% MOLE X 

0-28 0.04 

0.21 0.03 

0.15 O.02 

0.11 0.01 

0.07 0.01 

0.05 0.01 

0.03 0.00 

0.02 0.00 

O.O2 0.00 

0.01 0.00 

0.01 0.00 

0.00 0.00 

0.00 0.00 
i" 

0.00 0.00 

0.00 " 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

lfALKENE 
Wl" ~ MOLE 

0.00 0.00 

0-00 0.00 

0.00 0.00 

0.00 0.00 

0.~ 0.00 

0.00 0-00 

0-00 0.00 

0-00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0-00 0.00 

0-~ 0.00 

0.00 0.00 

0.00 0.00 

0-00 0.00 

0.00 0.00 

0.00 0.00 

BRANCHED ISOr4ERS 
WT% MOLE% 

0-07 0.01 

0-05 0.01 

0.04 0.00 

0.O3 0.00 

0.02 0.00 

0.01 0.00 

0.01 0-00 

0.00 0.00 

0.~ 0-~ 

0-00 0-00 

0.00 0.00 

0.00 0.00 

0.00 = 0.00 

0.00 0.00 .: 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

JD 
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MASS BAU~=CE 
PROCESS COICDITIDP~S AND PROI)ttf3 SUPIMARY 

ttHt~t~ttt~+ttt~ttttttttttttt~ttt+tffttt~tttttfttttt+t~tf~ttt~tttttt+ttt~t~tf~t~tt 

CATALYST = Co/ZR/SILICAtESTENDEDTES 
SAMPLE NO= 8862+it31+136 

REACTOR LOAmPm, ms : 450.0 
CATALYST LOADIPZG, vrrX: 21.1 

T, C = 261.0 FEED EATtO, 
P, PsIG = 30D C0/H2: 0.49 

TIME oN STREAM, H~"S = ~ 3 6 . 0  SV, L/dHR: 1-00 
~t~t~tt~tt~t~ttttttttttt~t~t~t~t~tt~t~t~tt~tttttttt~t~tt~tt~t~tt~tttt~t~t~tttt~t~tttti 

USAGE RATIO, C0/H2 , 0.44 ~ULK ACTIVITY, 
XOVERALL COI~V-, CO+H2:64.96 M0L SYRGAB/K6 CAT/HR: 29-033 
%C0 CONV- ~ 60-19 SPECIFIC ACTIVITY, 
%H2 CoNy- = 67-31 P+L C0/MOL METAL/MIN: 0-166 

~H-tttH~÷~ttt~ttt~t~ttt~t~+t~t~tt~ttt÷~tt+~t~t~÷~t÷~+~Ht~H+~+tt~t~tt~+tt~ 

W~ierl" % PROBUCT DISTRIBt+ION= 

HYI~ROCARBONB: 27.01 H20= 3{)-B9 
0XYBERATES : 0.98 CO : 30.45 
C02 + 7.05 H2 I 3.62 : 

~+tt~t~÷t~t~ttt}t~f~ffttttttttttttt~tt~ft~tftP~F~Ftf~f~tttt~t~ttttttttt+f~.~ 

HYI~ReCAR~PI SELECTIVITY, w'r%; 

- CI+ : 23.31 C4tENE : 2-13 
C2+ANE : 5-46 : C5+C11 : 38.64 

: C2+EI~E : O-O0 C12tI ]8 ' •- 12 : 
C3+ANE : 9.57 C19+C23" 1.88 
C3+Et£E : 1.20 C24e3LI . 0.52 
C4 tsO+ANE: 9.16 C35+ : 0.00 

~f~~÷~÷~÷~t+~tt~Ht~t~i~t~tt~ttt~t~tt~t~t~tt~tttttt~tt~t~~t~ + 
+* 

FUEL Fru i t ioNs,  vrr%: 

EcsoLmm CCStCll): 3 8 . ~ :  
~ DIESEL (cg~c?_5) : 21.71 

ttt÷t÷t+ttttttttt÷ttt÷ttt÷÷t÷tftfttttttttttttttttttttttttttttttttttttttttttttt + ÷ t t t t t t t ÷ t +  t i t ' -  

ELEmmP+AL RECOVERY: CARBO. : I I " , 3 2  
HYI)ROCi~x: i0+ .... -2 
0XY+~ : ]_15.23 

tfftfftttttfffftttffttttttttffttttfttttttttttttttttt tfftttttttttttttttttttttttttttttttttttttt.: 
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TABLE 69 

HYDROCARBOI~! PRODUCT DISTRIBUTIO)! 

RUN NO. 8862+1+31 

SAMPLE NO. 136 

CARBON hO. WT % 

1 23.31 

2 5.46 

3 9-57 

4 8.83 

5 8.08 

6 6 . 9 4  

7 3.77 

8 3.48 

9 3..6.4 
10 2~67 

11 1.85 

12 1-49 

13 1.18 

14 0.95 

15 0.75 

16 0.59 

17 0.47 

0.37 

19 : ":~- " 0 - 3 3  

-20 0.32 

21 0.30 

0.26 

N+ALK~ES I+ALKENE 
MOLE % ~ % r'IOLE 

57.51 0.00 0.00 

7.18 0.00 0.00 

8.59 1.20 1.13 

6.01 2.13 1.50 

4.43 1.66 0.94 

3.19 0-36 0.17 

1.49 0.97 0.39 

1.20 " 0.08 0.03 

1.12 0.00 0.00 

: 0-74 0-00 0~00 

0;47 0-00 0.00 

0-34 0-00 0-00 

0-25 0-00 0-00 

0-19 0-00 0-00 

0-14 0-00 O-OO 

0.I0 0.00 0.0{%, 

0-08 0-00"~ : 0-00 

0.06 0.00 0.00 

0.05 0.00 0.00 

0.04 0.00 0.00 

O.04 0.00 0-00 

0.03 0.00 0.00 
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BRANCHED ISOrlERS 
WT • MOLE ~ 

0.00 0.00 

0-00 0.(~9 

0-00 0.0D 

O.34 O.23 

0.80 0.44 

0.00 0.00 

0.00 O.OO 

1-12 0.39 

1.31 0.4O 

1.12 0.31 

0.78 0.20 

0.62 0.14 

0.47 0.10 

0.37 0.07 

0-3O 0.06 

0-24 0.04 

0-18 0.03 

0.14 0.02 

0-10 0.02 

0.I0 0.01 

0-113 0.01 

0-I0 0-01 



TABLE 69 
HYDROCARBO~ PRODUCT DISTRIBUTION 

RU~ NO. 8862~It31 

SAMPLE NO. !36 

CARBON NO. 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Ni'ALKANES Ii'ALKENE 
WT ~ r'~3LE % WT % MOLE % 

0.19 0.02 0.00 O.OD 

0.13 0.02 0.00 0.00 

0.09 0.01 0.00 0.00 

0.05 0.01 0.00 0.00 

0-03 0.00 O.OO 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 

O.OO 0.00 0.00 0.00 

0.00 0.00 O.OO -0.00 

0-00 0.00 0.00; 0.00 

0.00 O.OD 0.C0 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 

BRANCHED ISOMERS 
WT % FIOL~ X 

0-08 0-0! 

0-06 O-Of 

0-04 0-00 

0-03 O-CO 

0-02 0-00 

0-01 0-00 

0-01 O.CW3 

0-00 0-00 

0-00 0-00 

0-00 O.C~ 

0.00 0.03 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.® 
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TABLE 70 

MASS BALANCE 
PROCESS CONDITIONS AND PROgUCT SUMfIARY 

~÷++÷+~f÷÷f~t~+t~+ftf~÷~f÷÷fff~÷f÷$f~+t~f~f~+~f÷tf~t÷÷~t~ftt+~fftfffiffttttf~f~ffttffttttf÷ 

CATALYST = Co/ZP./SILICA$ESTENDED TES 
SAMPLE No: 8862*it31t140 

REACTOR LOADING, YE.S : 450.0 T, C = 261.0 FEED RATIO, 
CATALY.~r LOA~ING, Wl'~= 21-1 P, PSIS : 300 C0/H2= 0.49 
TZME ON STREAM, HRS = 3L184-0 SV, I_/G/HR: 1-00 

USAGE RATIO, C0/H2 ; 0-44 ]~ILK ACTIVITY, 
%OVERALL CORN-, C0*H2" 63-89 MOL .~YNGAS/KG CAT/HR; 28-554 : 
~C0 CoNv. : 59.21 SPECIFIC Ac'rrvi'rY. 
%H2 Co~. : 66.20 : MOL C0/HOL METAL/HIN: 0-16~ 

~t~ttt~f~t~ff~t~tHt~t~fffft~tt~t~tf~~t~t~f~ttt~÷~ftf~tf~f~tttt~t~tt~÷÷~f~f÷ 

WEIGHT ~ PRODUCT DISTRIBUTION' 

HYDROCARBONS" 2_1-85 H20" 31-25 
OXYGENATES ' 0-74 C0 ; 34=~'3 
C02 • 7.72 : H2 : 4-12 

t t t t f t f f t t  f~ttf~÷tffff~ttfttt~t~$t~f~t~fttf~ft~ftf~f1~tfft~f~÷f~tttft~ff~÷~ff$t~f~ttttt~h 

HYDROCARBON SELECTIVITY~ Wl'~ 

Cl ~ 18-36 C4}ENE : i - ~  
C2tANE : 7-45 C5tC11 : 43-22 
C2tENE : 0-00 C12tC18= 9-05 
C3tANE =: 7-82 C19tC~= 2-51 
C3tENE : 0-95 C24'34 = 0-99 
C4 ISO+ANE: 7.83 C35+ . 0-Ol ~t~t~÷t~tt~tt~ttt~tttt~t~tt~ttt~ttettttt~t~ttttt~t~ttt~t~t~t~ttt~t÷tt÷t~t~÷~ 

FUEL FRACTIONS, Wl'X: 

GASOLINE [C5tCII)= 43-22 
DIESEL (C9fC25) = 26-10 

tttHtttt÷tttHttttttttt~tttttttttt~tttttt$t~ttttttttttttttttt~tet*+tt+tt~ttttt~Ht~tttt~ttttt~ 

ELEMENTAL RECOVERY: CARBON • 97-28 
HYDROGEN" 95.30 
OXYGEN : 1.10-81 

~tf~t~tt~tftt~fHtttf.÷~t~tttttttttttttttf.t~t~t~tttttttttttt~ttttttt÷t~f+t÷tttttt~ttt~t÷tt~÷t÷ttt1 
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TABLE 71 

HYDRQCARB0~I PR01]UCT DISTRIBUTION 

RUN ~0. 8862ti~31 

SAI~PLE N0. 140 

CARP~]I~ NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i i  

12 

13 

14 

" 15 

16 

17 

18 

19 

20 

21 

22 

NeALKANES ltALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE ~ WT % r']OLE 

18-36 50.87 0.00 0.00 0.00 0.00 

7-45 Ii.01 0.00 0.00 0.00 O.OO 

7-82 7.88 0.85 1.00 0.00 0.00 

7.54 5.77 1.82 1.44 0.28 0.22 

6.71 4.13 1.28 0.81 0.68 0.42 

8-02 ~.13 0.38 0.20 0.00 0-00 

4.87 2.16 0.12 0.06 1.06 0.47 

4.63 1.80 0.00 0.00 1.52 0.59 

4.73 1.64 0.00 0.00 1-55 0.=_,4 

3.37 1.05 0-00 0.00 1.25 0.39 

2.20 0-62 0.00 0.00 0.84 0.24 

1.75 0-46 0.00 0.00 0.66 0.17 

1-37 0-33 0.00 0.00 0.51 0.12 

1-06 0.24 0.16 0.04 0.24 0.05 

0.82 0-17 0-00 0.00 0.31 0-07 

0.64 0.13 0.01 0.00 0.24 0.05 

0.51 0.09 0.01 0.00 0.19 0.03 

0.41 0.07 0.01 0.00 O.lq 0.02 

0.37 0.06 0-00 0.00 0.II 0-02 

0.39 0.06 0.00 0.00 0. i i  0,02 

0.41 0-06 0.00 0-00 0.13 0.02 

0.39 0-{]6 0.00 0.00 0.14 0.02 
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TABLE 71 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862+It31 

SAMPLE NO. 140 

CARBON N0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

• Ni'ALKANES 
WT % MOLE % 

0.32 0.04 

0.24 0.03 

0.17 0.02 

0.11: 0.01 

0.07 0.01 

0.04 0.00 

0.O2 0-00 

0.01 0.00 

0.01 0.00 

0.01 0-00 

0.00 0.00 

0.00 O.O0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

O.OO 0.00 

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

0.00 0.00 0.13 0.02 

0.00 0.00 0.10 0.01 

0.00 0.00 0.08 0.01 

0.00 0.00 0.05 0.01 

0.00 0.00 0.03 0.00 

0.00 0.00 0.02 0.00 

0.00 O.O0 0.01 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 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

O.O0 0.00 0.00 0.00 

0.00 0.00 0-00 0.00 

O.O0 0.00 0.00 C.O0 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
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TABLE 72 

I'~ss BALANCE 
PROCESS CONDITIONS AND PRODUCT $UI~IARY 

ffff~fl~ff~ff~ff~tttffttff~t~ff~tffff~ff~ffff~~~ft~~t~t~t~t~ 

CATALYST : Co/ZR/SILIcAtEXTE~IDED TES 
SAMPLE NO : 8862tlt31t142 

REACTOR LOAI)INe, IlLS : I~5(].0 T, C • 261-0 FEED P~TIO, 
CATALYST LOADIIIfi, WTX. 21-1 P, P$1G : /445 C0/H2' 0-49 
TrME ON STREA~, HRS ; 3532-0 SV, I_/G/HR; 1-00 

÷~t~.~t~t~ttttt~ttttt~t~t~t~ttttt~t~t~t~t~t~t~t~tt~t~t~÷tt~tttttt~tt~ttttttt~tt 

USAGE RATZo, C0/H2 . 0.z~ B~K ACTIVITY, 
~0VERALI. CQI~o, C0+H2. 63-47 MOL SYNC~/KG CAT/HR' 28-3~4 
%C0 CONy- ~ 59-16 SP~CZ~rc AcrlvITY, 
%H2 CoNy. , 65.58 - MOL C0hlOL MEtAL/MINI 0-163 

•÷fffffffft•÷•t•••••t••t••tt•ttt•tt•ttt••t••••.ttttt•÷•tfftftt•t•tt••tt••tt••t÷t t t f t t t t ,  

WEIGHT X PRODUCT DISTRIBtrFION~ 

HYDROCARBONS; 26-60 H20z 30-46 
0,XYeENATES • 0-81 CO' 31-~ 
C02 ; 6.92 H2 • 3-83 

tHfffttf÷tffftfHtttttttfftftttttttttttttttttttttttttttttfttttHCttttHtfffffHt f t t t t f t  t f f t t t e t t t  

HYDROCARBON SELECTIVITY, WT~I 

C! ' 25.85 C4tE~E • 2.00 
C2÷ANE : 5.79 C5÷Cll : 37.05 
C2~ : 0.00 C12.~18. 5-97 

: C3tANE ' 10-26 C19tC2_3: 1.65 
C3~NE ' 1-17 C24H34 • 0-59 
C4 ISO+ANE: 9.65 C35+ = 0-00 

÷Htfft÷ttttt÷fHftfff~tt÷tttlHttttttfttt*ffH~tttttt H t t ÷ t t t t t t t f e l f t t t f t t t t H f f  tHf ÷ f f t t t f . f f t t t t  

FUEL FRACTIONS, vrrX: 

GASOLINE (CS~C]I): 37.05 
DIESEL (C9tC25) ' ].7.]_7 

•ttttttttttttt•ftttt.••t•tttttttttttt•ttttttttttttttttttttttttttttttttttttttttttttttt•t•tttttt 

X ELEMENTAL RECOVERY= CARBON ' I_13.38 
HYDROGEN' II0.55 
OXYGEN • 114.72 

ttttttttttttttt÷fttttcttfftttttttffttttttttt t t t t t t t t t t t t t t t t t t t t t t t t t  t t t t t t t t t t t t t t t t t  t t t t t t t r  
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TABLE 73 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO- 8862.1.31 

SAMPLE NO. 142 

CARBON NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
~-_ 

18 

19 

20 

21 

22 

NfALKANES ].t~J.KENE BRAt~CHED ISOMERS 
WT ~ ROLE ~ WT Z MOLE ~ WT ~ ROLE 

25.85 59.77 0.00 0.00 0.00 0.00 

5.79 7.15 0.00 0.00 0.00 0.00 

10.26 8.63 1.17 1.03 0.00 0.00 

9.32 5.94 2.00 1.32 0.34 0.21 

7.55 3.88 1.40 0.74 0.76 0.39 

8.60 3.70 0.19 0-08 0.00 0.00 

4.67 1.73 0.71 0.27 0.00 0.00 

3.09 1.00 0.07 0.02 0.83 0.27 

3.07 0.89 0.00 0.00 0.91 0.26 

2.28 0.60 0.00 0.00 0.95 0.25 

1.37 0.33 0.00 0-00 0.60 0.14 

1.08 0.23 0-00 0-00 0.47 0.I0 

0.85 0.17 0.00 0.00 0.59 0.08 

0.67 0.13 0.15 0.03 0.13 0.02 

0.53 0.09 O.OD 0.00 0.22 0.04 

0.42 0.07 0.00 0.00 0.17 0.03 

0.34 0-05 0.00 0.00 0.14 0.02 

0.28 O-Oq 0.00 0.00 0.11 0.02 

0.25 0.03 0.00 0.00 0.09 0.01 

0.25 0.03 0.00 0.00 0.09 0.01 

0.26 0-03 0.00 0.00 0.09 0-01 

0.24 0.03 0.00 0-00 0.i0 0.01 
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TABLE 73 

HYDROCARBON PRQDU_CT D ISTRIBUTI_0~ 

RUN ~ .  ?,862tlt31 

SAMPLE N0. 142 

CARBON NO. 

23 

24 

25 

26 

27 

28 

2_9 

30 

31 

32 

53 

34 

35 

36 

37 

38 

39 

4 0  

N fALK;~NF..S leALKENE BR.ANCHEI) ISOMERS 
Wl" X MOLE • WT % MOLE • WT • I~.E % 

0.20 0.02 0.00 0.00 0.09 0.01 

0.14 0.02 0.00 0.00 0.07 0.O1 

0.09 0.01 0.00 0.00 0.05 0.O1 

0.06 0.01 0.00 0.00 0.03 0.00 

0.04 0.00 0.0O 0.00 0.02 0.00 

0.02 0.00 0.00 0.00 0.02 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 

0.00 0.00 0.00 0.00 0.00 0.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 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0-00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0-00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 
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TABLE 74 

MASS BALANCE 
PROCESS CONDITIONS At8 PRO~CT SUIQ~ARY 

~÷~tt~f~ttt~tttt~ftttt~t~`~tttt~t~tt~ft~ttttf~f~ftttt~tttttt~tttt~tttttt~tt~ 

CATALYST : Co/ZR/SILICA÷EXTEt/DED TES 
SAMPLE No; 8862+it31t148 

REACTOR L0kDING, IILS : (60-0 T, C = 260-0 FED RATZO, 
CATALYST LOADING, WT•= 2.1..l P, PSIG : 500 CO/H2: 0-49 
Tree ot~ STREAM, HRS : 5676-0 SV, L/G/HR: 1-00 

+tteteet÷~÷**ett+ttt~*ftt+tttf+tttfe,tt~ttettt~,ettte,fttfttt+e+tet~ette~t ~ t t÷ t t t t t t , f t , t ~ t+  ~tt, 

USAGE RATIO, C0/I~_ ; 0-51 BULK ACTIVITY, 
~]VERALL CONV-, C0+H2" 74.34 MOL SYNGAS/KG CAT/HR: ~3-223 
~0 CoNy. • 76.43 SPECIFIC ACTIVITY, 
XH2 CoNy- • 73-31 MOL C0/MOL M~TAL/MIN: 0-2JLO 

•••••te•••t••••tfttttt+•t*•t•tttttt•ttt*tt••tt•••t•tt•tt•Htt•tft•••ttt•+tt•ttt•t•tt•tt+tttttt•tt 

WEIGHT % PROmlCT DISTRIBUTION: 

HYDROCARBONS: 31-78 H20, 23.75 
" OXYGENATES : 0-14 CO: 18-23 

C02 ; 23-1! H2 : 2-99 
el f  f÷÷ f f l t ÷ f  t f f t t ~ r t f f f f + t f t f f t f ÷ f f f f t t t  t t f f t t f  tf~fttffftfttttt,tfftftfttffttfHtftt÷ftttttttff~ 

HYDROCARBON SELECTIVITY, WT~: 

CI : 45-57 
C2$ANE ' 7-35 
C211~NE : 0-0O 
C3+ANE ; 8-61 
C3+~E .. 1.q2 
C4 ISO+ANE; 6-23 

C4tENE : 2-0q 
CStC]_I , 22.81 
C]2.+C18; 2.17 
C~<23:1-54 
C24+~ : 2.40 
(;35+ : 0-I0 

lift, ftHffttffltt ftftft ftftttt,ttffffftffttfftfftfftftttttt tttttfttfftfttftlftt tttffttftt ffttt tt 

R~EL FRACTIONS, WT~: 

GASOLINE (C5tCll):  72.81 
DIESEL (C9fC25) = 8-71 

tf•••••tt••tt•f•ft•ttt••tttf•••t•••••+•t•tt••t••fttt•tt••••tt••tt•ttttttt•ttt•tt••tttt•tttf•tt••t 

X ELre~Nmm_ RECOVERY: C~RBOi~ : 118-97 
HYDROGEN: 108-52 
OXYGEN : 109.48 

f÷tffH~t+÷ft~-IkfHF~÷fftf÷f÷tttftf+fffttfttttftttttttft t t t t t t i F t t t f t t t  t t f t t t t t t W t t  t t t t ÷ t t f t ÷ f t t t t  
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TABLE 75 

HYDROCARBON PRODUCT D ISTRIBUTIOrJ 

RU~I NO. 8862ti~-31 

S~PLE BID. 148 

CARBON LID. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N'I'ALKANES 
WT ~ I"lOLE 

45-37 76.11 

7-33 6.56 

8.61 5.25 

5-99 2.77 

4-52 1.69 

6-01 1.88 

2.91 0.78 

1.77 0.42 

1.42 0.30 

0.88 0.17 

0.36 0.06 

0.30 0.05 

0.26 0.0q 

0.25 0.03 

0.19 {].02 

0.17 0.02 

0.14 0.02 

0.12 0.01 

0.12 0.01 

0.14 0.01 

0.21 0.02 

0.31 0.03 

I@ALKENE 
WT % MOLE % 

0-00 0-00 

0-00 O.OD 

1-42 0-91 

2-04 0-98 

1-22 0-47 

0-20 0-O6 

0-14 0-04 

0.09 0.0k 

0.00 0.00 

0-00 0.00 

0.00 0.00 

0.00 0.00 

O.O0 0.00 

0.06 0.01 

0-00 0.00 

0.00 0.00 

0.01 0.00 

0-01 O.OD 

0-00 O.OD 

0.00 0.00 

0-00 0.00 

O.O0 0.00 

T = 

BRANCHED ISOME~ 
~,%" % MOLE % 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.24 0.11 

0-65 0.24 

0.00 0.00 

0.70 0.19 

0.64 0.15 

0.57 0-12 

0-50 0.09 

0-21 0.04 

0.16 0-03 

0.14 0.02 

0.06 O.OI 

0.i0 0.01 

0.08 0.01 

0.07 O.OI 

0.06 0.01 

0.05 0.00 

0.05 0.00 

0.06 0.01 

0.09 0.01 
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TABLE 75 

HYDROCARBON PRODUCT DISTRIBUTION 

R~! ~K]. 8862~-I~-31 

SAMPLE N0- 148 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

51 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES lfALKENE 
WT ~ MOLE Z WT ~ MOLE 

0-39 0.03 0.00 0-00 

0.40 0.03 0.00 0-0U 

0.36 0.03 0.00 0.00 

0.27 0-02 0.00 0.00 

0.20 0-01 0.00 O.OG 

0.14 0-01 0.00 0.00 

0.09 0.01 0.00 0.00 

0.07 0.00 0.00 0.00 

0.05 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 

0-03 0.~ 0.00 O.(K) 

0.02 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 

0.01 0.00 0.00 0.00 

0.0! 0-00 0.~ 0.00 

0.01 0.~ 0.00 0.00 

BRANCHED ISOMERS 
WT ~ MOLE Z 

0.13 0.01 

0-i5 0.01 

0.15 0.01 

0.13 0.01 

0.10 0.01 

0.07 0.00 

0.05 0.00 

O.04 0.00 

0.03 0.00 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0-00 0.00 

0.00 O.O0 

0-00 0.00 

0-00 = 0.00 

0.00 0.00 
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TABLE 76 

MASS BALA,C~ 
PROCESS CONgITIONS AND P~OBJCT Su~RY 

; ; ;  ; ; ; :  ; ;  ; ;  ;;f~tt~t~ttt~t~t~ttt~tt~tttt~tttttt~tttttttttttttttttttttttttttttt~ttttt~ 

~T~LYST : Co/Z~JS~LZc~fEXTENDEB 1ES 
No. 8862f1*31tiSl 

REACTOR LOANING, MI.S : 450-0 T, C : 2~0-0 FEED PATIO, 
~ATALYST LOADING, WT%, 21-1 P, PSIG : .500 ~J0/q~2." 0-49 
TZ~": ON ST~,AM, HRS • -.z773-0 SV, L/B/~R: 1.00 

t t t t t t t t t t t t f t t t t t t t e t t t t f f t  fttttfttfftttttttttttttftttt÷ttttttftttttttt t t t t t t t t t t t t t t t t t t t t t . ~  

tlsAGE RATTO, C0/H2 ~ 0-q4 Buu< ACT[VZTY, 
T-~RALL CO~V., CO+H2. 48-92 ~OL SY~JGAS/K6 CAT/HR: 2~-~5 : 
%C0 CONy- : 45-29 SPEciFIc AcrzvITY, 
%H2 Co~¢. . 50.72 ~OL C0/mL ~-r~L/M1n: 0-125 

ttttttttetttttttttttttttttttttttfftttttttttttttttttttttettttffH¢, i f ÷ t i t  t t t t t f t t t t t t t t t t t t t t t t .  

WEIGHT X PRODUCT DISTRIBUTIOr=; 

~rD~-CR~ONS: 17-88 H20= 27.91 
0~Er2ATES : 0-a9 C0;  42-75 
C02 • 5-40 ~ = 5-58 

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

HYBROCAR~N SELECTIVITY,, t~.Xl 

Cl ' 35-56 C4~ENE , 3.75 
C2fANE : 7.86 C5K.11 : 25.31 
C2$ENE • 0-00 C12~C18: 5-~' 
C3~ANE • ~;-10 C19tC23= 0-91 

: L"5~E • 3-28 C24t34 : l-~,O 
CLI TSO+ANE" 8.01 C35+ • 0.04 ~" 

~~ff÷~~fftt~t~tt~tt~ttttfttttt~÷t÷t~t~tt~t~t~t~ttt~t~t~t~ttt t 

FuEL F~crTo~s. wT~;, 

GASOLINE (CSfC].I): 25-31 
D T E S ~ .  (Eg'rC25) = t l .65 

~t~tf~f~f~t~ttff~t~tt~ttttt~tttttttftttttttttttt~tfttttt~t~f~f~f~tf~ftf~fft~; 

% EkB~F_rtr~ RECOVERY, CARBON • 102-74 
HYDROGEN, 108.05 
0X'~GEn • 119.53 

flftH~fttf~ttc~ffttffttttttftftttfttttH~ttfttfttffttttttf f t f t t t t f f t , t ÷ f t t f  f t t t f t  f f.~ 
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TABLE 77 

HYDRnC, ARBO~J PRO~CT, DISTRIBUTIO~I 

RUN NO. 8862÷i~'3! 

SAMPLE N0- 151 

CARBON ~0. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22: 

NtALKANES ItALKB~E 
WT % MOLE % W'F % MOLE % 

35-56 67-91 0-00 0-00 

7-86 8-01 0-00 0-00 

8-i0 5-63 3.28 2.38 

7.79 4-10 3.75 2-04 

6.37 2.70 2.60 1.15 

5-70 2-02 0.11 0.04 

1.76 0.54 1.13 0.35 

0.96 0.26 0.65 0-18 

0.87 0.21 0.49 0.12 

0.78 0.17 0.42 0.09 

0-66 0.13 0.26 0.05 

0.61 0.11 0.19 0.03 

0.58 0.10 0.13 0.02 

0-62 0-10 0.00 0.00 

0.54 0.08 0-00 0.00 
. "  

0-45 0.06 0.00 ~ 0.00 
: ..=- 

0.36 0.05 0.00 0-00 

0.27 0.03• " " 0 - 0 0  0.00 
= . . : - -  

o.18 :- '6.02 o.oo o.oo 
• - , . o1 , - " "  

0.12 0.01 0.00 0.00 

0.11 0.01 :0-00 0.00 

0.13 0.01 0.00 0.00 

138 

BRA~CH~) ISOMERS 
WT % MOLE % 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0-22 0-12 

0-78 0-33 

0-00 0-00 

0-21 0-06 

0-26 0-07 

0.39 0-09 

0-47 0-10 

0-43 0-08 

0.32 0.06 

O.30 0.05 

O.27 0.O4 

0.2.5 0-04 

0.21 0.03 

0.17 0-02 

0.11 0.01 

0.05 o.oi 

0.03 0.00 

0.03 0.00 

0.04 0.00 



TABLE: 77 

HYDROCARBON PRODUCT DISTRIBUTION 

RU~] NO. 886211~31 

SAMPLE NO. 151 

CARBON NO. 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 " 

34 

35 

36 

37 

38:  

39 

b ~  C . 

N i'ALKAN ES lf~LKENE 
tVT • MOLE % WT % MOLE % 

0-17 0-02 0-00 0-00 

0-2.1 0-02 0-00 0-00 

0.22 " 0.02 0.00 0.00 

0.20 0.02 0.00 0.00 

0.17 0.01 0.00 0.00 

0.13 0.01 0.00 0.00 

0-10 0.01 0.00 0-00 

0.07 0.00 0.00 0.00 

0-05 0.00 0.00 0.~ 

0.03 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 

o.oi o.oo o.oo o.oo 

o.oi . o.oo o.oo o.oo 

o.oi o.oo o.oo o.oo 

o.oi o.oo o.oo o.oo 

0.01 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

BRANCHED ISOHER$ 
WT % MOLE % 

0.05 0-01 

0-08 0-01 

0.09 0-01 

0-i0 0-01 

0-09 0-0! 

0.07 0-01 

0-06 0-00 

0-04 0.00 

0-03 0-00 

0-02 0-00 

0-01 0-00 

0-01 0.00 

0-01 0-00 

0-00 0-00 

O-G0 0-00 

0-00 0-00 

0-00 ; 0-00 

0-00 0-00 
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TABLE 78 

MASS BALANCE 
PROCESS CONDITIONS /bid PRODUCT SUMMARY 

*~tt÷t~tttt~tttetttttt~tt~ttt~tt~tttttttttt~ttttttttttt~t~tt~tttttttttttttttttt~tttt~tttttt~ 

C.ATALY~'T = EO/ZR/SILIcAtEXTENDEDTES 
SAMPLE No: 8862tlf31t153 

REACTOR LOADING, MLS " 450-0 T, C : 251.0 FEED PATIO, 
CATALYST LOADING, WT~: 21-1 P, PS[S : 305 COlH2: 0-49 
TIME ON STREAM, HRS : 384/4-0 SV, L/G/MR; 1-00 

t t t e te t t t e t t÷e t t  tttetttetetttttttttttffetttetttettttettttttftttttttttttttttttttttettttttttt t t t t t t  

USAGE RATIO. C0/H2 ! 0-40 BULK ACTIVITY, 
~OVERALL CONV-, C0+H2= 38-93 MOL SYNGAS/KG CAT/HR: 17-398 
%C0 CoNy. : 33.93 SPECIFIC ACTIVITY, 
%H2 CONy. = 41.39 MOL C0/MOL METAL/MIN: 0.093 

t~ttt~t~t~÷t~t~tt~tttttttttt~tttttt~ttt~t~tttttt~ttttttt~ttttttttttttttt~t÷tttt~tt÷t~ 

WEIGHT ~ PRODUCT DISTRIBUTION= 

HYDROCARBONS= 14.76 ~2Os 19-32 
OXYGENATES : 0.40 CO ~ 5/4.54 
C02 : 3-97 H2 = 7.D1 

t~tt~t~ttt~t~t~t~t~t~ttttttttt~tttttt~t~t~tttt~tfttttttttttttttt~tfttt~t~t~t~t~tttt~t 

HYDROCARBON SELECTIVITY,, w-rZ; 

CI .' 42.71 C4fENE ' 3-~i 
:C2÷ANE ' 8-01 CSICI1 • 18.39 
C2$ENE • 0-00 C12~C18". 2.97 
C3fANE ; 8.0D C19tC23: 1-07 

: C3"~ENE ' 3-37 C24+~ , :4-22 
• C4 ISO+ANE • 7.31 : C35+ , 0.13 

÷ttfffff÷fftt+ltftteetttt÷tefettftt÷ttttettttttftttfftt÷ffffttttttt.ttttettt H t e l t t t t t t t t t t t t t e t t ,  
. 

FUEL FRACTIONS, WTX, 

EASOLINE (C5tCll)= 18-39 
DIESEL (C9tC25) = 8-19 

tt~tt~ttttttttttttttttttt~ttttt~ttttttttttttttttttttttttttttttttttttttttttttttt~ttttttttttttt~t 

ELEMENTAL RECOVERY. CARBON ; 102-92 
HYDROGEN= 101.89 
0XYSEN ' 108.96 

÷ t t t t t t t t t t t t t t t t t t t t t  f/tttttttffftfftfftttttfffttttffffl÷ttttttttttttttt t t t f t t t t t t t t t e t t e t t t t t f t  
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TABLE 79 

HYDROCARB{]I,] PRODUCTDISTRIBUTI01~J 

RUN ~0. 8862+i+31 

SAMPLE N0. 153 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

i" 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

N~ALKANF_.S leALKERE BRANCHED ISOMERS 
WT • MOLE % WT % mOLE % WT % MOLE % 

42.71 73-50 0.00 0.00 0.00 0.00 

8.01 7.35 0.00 0.00 0.00 0.00 

8.00 5.00 3.37 2.21 0.0O 0.00 

7.05 3.35 3.81 1.88 0.26 0.12 

5.37 2.05 1.43 0.56 0.74 0.28 

3.43 1.10 0.21 0.07 0-18 0.06 

1.89 0.52 0.18 0.05 0.26 0.07 

1.25 0.30 0.12 0.03 0-22 0.05 

1.01 0.22 0.08 0.02 0-22 0.05 

0.82 0.16 0.06 0.01 0.18 0.03 

0.55 0.10 0.04 0-01 0.14 0.03 

0.57 0-09 0.00 0.00 0.16 0.03 

0.49 0.07 0.00 0-00 0.15 0.02 

0-39 0.05 0.00 0,.00 0.12 0.02 

0.30 0.04 0.05 0-01 0.04 0.00 

0.23 0-03 0.03 O.Og 0.03 0.00 

0.18 0.02 0.03 0.00 0.02 0.00 

0.14 ~,~-02 0.00 0.00 0.04 0.00 

0-13 0.01 0.00 0.00 0-03 0.00 

0-12 0.01 0.00 0.00 0.03 0-00 

0.13 0.01 0-00 0.00 0.04 0.00 

0-18 0-02 0.00 0.00 0-05 0.00 
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TABLE 79 
HYDROCARBON PRODUCT DIS TRIBUTI.ON 

RUN NO. 8862+1+31 

SAMPLE NO. 153- 

Nt'ALKANES ltALKENE BRANCHED ISOMERS 
CARBON NO- WT ~ MOLE ~ WT ~{ MOLE Z WT Z MOLE Z 

23 0-26 0.02 0.00 0.00 0.09 0.01 

24 0-34 0.03 0.00 0.00 0.13 0.01 

25 0.41 0.03 0.00 0.00 0.17 D.01 

26 0.42 0.03 0.00 0.00 0.20 0.02 

27 0.40 0.03 0.00 0.00 0.21 0.01 

28 0.55 0.02 0.00 0.00 0.19 0.01 

2~ 0.28 0.02 0.00 0.00 0.17 0.01 

30 0.21 0.01 0.00 0.00 0.13 0.01 

31 0.15 0.01 0.00 0.00 0.10 0.01 

32 0.i0 0.01 0.00 0.00 0.07 0.00 

33 0.07 0.00 0.00 0.00 0-05 0.00 

:34 0.05 0.00 0.00 0-00 0.03 0.00 

35 0.03 0.00 0.00 0.00 0.02 0.00 

36 0.03 0.00 0-00 0.00 0.01 0.00 

: 0.02 0.00 0.00 0.00 0.00 0.00 

38 0.01 0.00 0-00 0.00 0.00 0.00 

39 0.01 0.00 0.00 0.0(~ 0.00 0.00 

40 0-00 0.00 0.00 0.00 0.00 0-00 
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TABLE S0 

~IAS$ BALANCE 
PROCESS CONDITIONS AND PRODUCT SUMMARY 

f~tt~tttttttt~tt~f~tft~tt~ttttt~tttt~ttt~tttt~fttttttttttttt~tttttt~tttttttttttttttttt1 

CATALYST ; Co/ZPJSILICAfEXTENDEIJ TES 
SAMPLE NO" 8862tlt31t]_55 

REACTOR LOADINS, m.S ' 450-0 T, C : 261-0 FEED P.~TZO, 
CATALYST LOADING, WT%: Pl.1 P, pSIG : ]05 CO/li2= 0-49 
TI~IE ON STREA~% HRS : 3L~8-0 SV., L/G/HR' 1-00 

t ÷tt÷tttttttttttef÷etftft÷ettefftt÷t÷ttettttftttfttttftttttttttttttttttttt ] . t t t t t t t t t t t t t t t e f t . i  

USAGE RATIO, COAI2 • 0.41 ~uk~: ACTIVITY, : 
~0VERALL CONV., C0+H2. 40.48 KOL SYN~.$/KG CATIHR: 18.032 
%C0 CONV. ; 35-96 SPECIFIC ACTIVITY, 
%H2 Cor~z- • 42-71 M0L C0/.~L METALJMIN; 0-029 

ttttttttttttttttttttttttttttttttttttttttttttttttttt tttttttttttttttttttttttttttttetttttttttttt.: 

WEIGHT ~ PROI)UC? DISTRIIP.rrIoN, 

HYDROCARBONS' 15-23 H20, 20-42 
0XYGENA'J'ES ! 0-43 CO; 52-64 
C02 ; 4.44 H2 • 6-83 

t÷etftttftttftf÷t÷ftttt÷ft÷tftttfftftfttttt ttftttttttttttttttfttttfttttttttttf@ttttftttfttttt.~ 

HYI~ROCARBON SELECTIVITY, WT~., 

CI : 4 2 . ] I  C4~EDIE ~ 3-~7 
C2tANE ' 7-64 CStCll • 22.85 
C2tENE ; 0.00 ClPtCi8. 3-94 
C3÷ANE ' 7-21 C19tC23z 0.84 
C3tERE : 3.30 C24t34 : 2.48 
C4 ISO+ANE ' 6.19 C35÷ • 0.08 

t~ttttttttft~tttt÷f~ttttttttttt~tttttttttttt~tttt~tt~tt~tttt~tttt~t~tt~tttftt÷tttttt 

FUEL FRACTIONS, ~rr~: 

GASOLINE (CStCll): 22.85 
DIESEL (C9tC25) , 11.60 

~ttttt~tttt~tfttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~ttttttttt 

Z ELI~IERTAL RECOVERY, CAE~ON • 102.58 
HYDROGEN" 102.49 
OXYGEN ; 109-96 

ttt•tt••••ttt•tttttt•ttttt••t•ttttttt•tttttttttttttttttt÷tt•ttttt•tttttt••tttttttt••tt•tt÷•÷••. 
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TABLE 8,1 

HYDROCARBON PRODUCT D! S.TR I BUT!ON 

RUN NO- R~%21-i~-31 

SAMPLE ~0- 155 

CARBON NO- 

t 

2 

3 

4 

5 

6 

7 

8 

g 

10 

11 

12 

13 

14 

15 

16 
.=. 

17 

18 

19 

20 

21 

22 

NI'ALKANE$ ltALKENE BRArICHED ISOMERS 
WT % MOLE • WT % MOLE % WT • r'lOLE % 

42.11 73.67 0.00 0.00 0.00 0.00 

7.64 7.!3 0.00 0.CND 0.00 0.00 

7.21 4.59 3.30 2.20 0.00 0.00 

5.95 2.87 3.37 1.68 0.24 0.12 

4.79 1.86 2.15 0.86 0.68 0.26 

4.34 1.41 0.15 0.05 0.00 0.00 

2.04 0.57 0.20 0.06 0.28 0.08 

1.49 0.36 0.17 0.04 0.41 0.10 

1.83 0.40 0.15 ° 0.03 0.63 0.14 

1.38 0-27 0.14 0.03 0.62 0-12 

0.90 0.16 0.08 0-02 0.41 0.07 

0-70 0.12 0.05 0-01 0.32 0.05 

0.59 0.09 0.00 0.00 0.25 0.04 

0.46 0.06 0.08 0.01 0-I0 0.01 

0.35 0.05 0.00 0.00 0.14 0.02 

0.2.7 0.03 0.00 0.00 0.11 0.01. 

0-20 0.02 0.00 0.00 0.08 0-01 

0.15 0.02 0.00 0.00 0-07 0.01 

0.13 0-01 0.00 0.00 0.04 0.00 

0.11 0-01 0.00 0.~ 0.03 0.00 

0.11 0.01 0.00 0.00 0-03 0.00 

0.14 0.01 0.00 0.00 0.03 0.00 
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TABLE 8! 

HYDROCARBON PRODUCT DISTRIBUTIO~I 

RUN NO. 88624"1+31 

SAMPLE NO. 155 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

3O 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4O 

NtALKANES 
WT ~ I~OLE 

0.18 0.02 

0.22 0.02 

0.27 0.02 

0.24 0.02 

0.23 0.02 

0.20 0.01 

0-16 0.01 

0.12 0.01 

0-09 0.01 

0.06 0.00 

0.04 0.~ 

0.03 0.00 

0.02 0.00 

0.02 0.00 

0.01 0-00 

0.01 0.00 

0.01 0-00 

O.OO 0.OD 

IeALKENE BRANCHED ISO~R~ 
WT '~ MOLE • WT % MOLE % 

O.CK) 0.00 0.05 0.00 

0.00 0.00 0.08 0.01 

0.00 0.00 0.10 0.0! 

• 0.00 0.00 0-12 0.01 

0.00 0.00 0.12 0.01 

0.00 0.00 0-11 0.01 

0.00 0.00 0.09 0.01 

0.00 0.00 0.07 O.CC] 

0.00 0-00 0.05 0.00 

0.00 O.OO 0.04 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0-01 O.OO 

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 
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TABLE 82 

MASS BALANCE 
PROCESS CONDITIONS AN~ P~DUc'rSun~ARY 

CAT/~J_YST : CO/ZR/SILICAtEXTF_I~IJE].)TES 
SAMPLE NO: 8862,1+31~158 

REACTOR LOADING, ~I_S = 450-0 T, C : 281-0 FEED PATIO, 
CATAI_YSTLOADING, wl'%~ 21-1 P, PSZ~ = 305 CD/H2= 1-(.10 
TIME ON STREAM, HI~ = 396/4-0 SV, L./G/HR: 2-00 

USAb'E RATIO., C0/H2 ." 0-62 BULK ACTIVZTY, 
X0~RALL CONV-, CCh'H2; 40.78 : MOt. SYN~/KG C.AT/HR: 36-425 
%[:0 CoNv- • 31-15 SPECIFIC ACTIVITY, 
XH2 CONy. : 50-41 .OL C0/MOL METAL/MIN= 0-260 

~tt~ttttttttttttttttttttttttttttttt~ttttttttttttttttti~tttttttttttttt~ttt~ttttttttt÷tt~t~ttttt~t 

WEIGHT % PRODUCT DISTRIBtFrION, 

HYDROCARBONS= 9-79 H20= 11-~4. 
OXYGENATES = 0.16 CO = 65.99 

= C02 = 8-83 H2 : 3.39 
f÷tft•t•tt÷tt•t•÷t•tttt••••tttH••t•tttt•ttttttttt•tttt•t•t•ttttt•••tttt•ttt•ttt•t•tt••t÷t•t•ttt 

HYDROCARBON SELECTIVITY., wrr~ , 

C1 ; 37.1~ E4tENE z 5-03 
C2÷ANE ; 6.97 C5tC1.1. : 27.50 
C2tE'NE ; 0-00 C12~C18" 7-06 
C3fANE : 3-85 C19'C23: 1-75 
C3~E = 5.07 C24t34 = 2-51 
C4 ISO+ANE: 3-10 C35+ ; 0.03 

ttt~t~ttt~t~tttt~t~ttt~tt~tttttttttt~tttttttttt~ttt~tt~÷~tt~t~t~~tttttt~t 

FUEL FRACTIONS., Wl"~; 

GASOLINE (C5tCII): 27.50 
DIEsB_ (C9tC25) = 17.85 

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

%~F_~NT~¢_ RECOVERY: CARBON : 94-11 
HYZtROGEN: 9~-80 
OXYGEN : 99-91 - 

Htt~t~t~t~F~ttttt~÷t~tt~tt~t~tttttt~tttttt~t~t~ttt~t~tttt~ttt~tttttttttttt~t~t~tt~ 
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TABLE 83 

HYDROCARBOn! PRODUCT DISTRIBUTION 

RUN NO. 8862+it31 

SAMPLE NO. 158 

CARBON NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Ni'ALKANES 
WT ~ MOLE 

~.15 71-78 

6.97 7-18 

3.85 2.70 

2.91 1-55 

2.50 1.08 

5.73 2-06 

2.73 0-84 

1.94 0-53 

1.63 0.39 

1.08 0.23 

0.79 0-16 

0=68 ; 0 -12 

0.61 0.I0 

0.50 0.08 

0.53 0.08 

0-42 0.06 

0.34 0.04 

0.30 0.04 

0.25 ~ 0.03 

O.2O O.02 

0.17 0-02 

0.15 0.02 

I~ALKENE BRANCH~n ISOMERS 
WT % MOLE % WT % ~IOLE % 

0.00 0-00 0-00 0.00 

0-00 0-00 0-00 0-00 

5.07 3-73 0.00 0.00 

5.03 2.77 0.19 0.10 

2.84 1.25 0.51 0.22 

0.20 0.08 0.00 0.00 

0.65 0.20 0.59 0.18 

0.59 0.16 0.79 0-2! 

0.54 0.13 1.15 0.28 

0-58 0.13 1.36 0-30 

0.35 0-07 0.95 0.19 

0.28 0.05 0.72 0.13 

0.21 0.04 0.58 0-10 

0.15 0.02 0.46 0-07 

0.00 0.00 0-39 0.06 

0.00 0-00 0.34 0.05 

0.00 0-00 0.30 0-04 

0-00 0-00 0.25 0-03 

0.00 0-00 0.20 0.02 

0,00 0.00 0.18 0-02 

0.00 0-00 0.16 0-02 

0.00 0.00 0.15 0.01 
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TABLE 83 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN N0- P,862eI~31 

SAMPLE ~]0. 158 

N~ALKANES II'At.KENE BRANCHED ISO~RS 
CARBON NO- WT % MOLE % WT • MOLE % WT % MOLE 

23 0.15 0.01 0.00 0.00 0.15 0.01 

24 0.16 0.01 0-00 0.0{J 0.15 0.01 

25 0.21 0.02 0.00 0.00 0.12 0.01 

26 0.21 0.02 0.00 0-00 0.15 0.01 

27 0-PP 0.02 0.00 0.00 0.14 0.01 

28 0.20 0.02 0.00 0.00 0.15 0.01 

29 0.17 0.01 0.00 0.00 0-11 0.01 

30 0.13 0.01 0.00 0.00 0.09 0-01 

31 0.09 0.01 0.00 0.00 0-07 0.00 

32 0.06 0.00 0.00 0.00 0.04 0.00 

3"5 0.04 0.00 0.00 0.00 0.03 0.00 

34 0.02 0.00 0.00 0.00 0-02 0.00 

35 0.01 0.00 0.00 0.00 0.01 0.00 

36 0.01 0.00 0.00 0.00 0.00 0.00 

57 0.00 0.00 0.00 0.00 0.00 0.00 

38 0.00 0.00 0.00 0.00 0.00 0.00 

39 0.00 0.00 0-00 0.00 0-00 0.00 - 

40 0.00 0.00 0.00 0.00 0.00 0.00 
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TABLE 84 

MASS BALANCE 
PROCESS CONDITIONS AND PRODtlCT SLII~RY 

ttttttttt•tttt•ttttttt••••••t•ttt•ttttttttt•tttttttt•tttttttttttttttttttttttttttttt•tttttttttt 

CATALYST = Co/ZPJSILICAfEXTF.J}DEI) TES 
SAMPLE ~0= 8B52+I~31+162 

REACTOR LOADING, YeS = 450.0 ~, C : 281.0 FEED RATIO, 
CATALYST LOADING, w-rZ: 21-I r ,  PSIG : 310 CD/fl2: 0.49 
TIME ON STREAM, MRS : 4036.0 SV, L/G/HR: 1-80 

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

USAGE RATIO, C0/H2 ' 0-46 BULK ACTIVITY, 
~0VERAU_ CONV., C0+fl2; 44-56 ;'~0L S%I~C~A$/KG CAT/MR: 35-817 
%C0 CONV . . . .  ; 42"54 SPECIFIC ACTIVITY, 
XH2 CONY. ; 45-55 MOL C0/MOL ~-rALZ~ItN: (I.2]_! 

÷t~t~t~F~t~F~tt~÷~t~ttt~t~t~÷~t~t~f÷~tt~÷tt~ttt~÷~tttttt~tt~ttt~tt t t t t t t t t t t t t  

WEIG~IT X PRODUCT DISTRIBUTIOrS; 

HYDROCARBONS. 17-87 H20; 17-69 
OXYGENATES ; 0-23 CD: 49-81 
C02 • 7-57 H2 : 6-84 

tttttttttttf÷ttttttttttttttttttttttftttttttftfftft÷ttttktttttttftttff f f f f t f l f t t t t t t t t H ,  t t f f t t t t  

,HYDROCARBON SELECTIVITY, WT~; 

CI • 56-45 C4+ENE : 3-27 
C2tANE : 7-72 CStCII ; 17-85 
C2fENE • 0-O0 C12tC18. 0-49 
C3tANE ; 5-43 C19~T23. 0-13 

: C3*ENE : 3-34 C24+34 • 0.88 
C4 ISO+ANE: 4-34 C~ + : 0- ].I. 

ttt÷÷t4"fttH~fffftfttftt÷f÷ttt41~tetttttttt t~ t t t t fH-~ t t te t  tttttttfftf÷f÷ttftttttttt÷llt÷tt t f f f ÷  

FUR FRACTTOtJS. WT~.. 

GASOLINE (C5~Cll), 17-85 
DIESV-L (cgtczs) : 2.98 

ttttt.tttttttttftttttttt-ttttffttttttttttttttttttttttttttttttttt ttttttttttttttftttttttttttttftff 

% 6_EMENTAB RECOVERY: CARBON : 101.10 
HY~ROs~: 100.74 
0XY~N 100.53 

t f~HH~tttttj~t~tttttti~tt~t~ttt~tttttttttttttttttttttt~t~t~tttttttttttt~tt~tt~tt~t~ 
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TABLE 85 

HYDROCARB014 PROI~ICT DIS'TRIBUTI01,1 

RUN NO. 8862~-i~-31 

SAMPLE NO. 162 

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 i ' ~ E S  I+ALKENE 
WT % MOLE % WT % MOLE % 

56.45 81.45 0-00 0.00 

7.72 5.94 0.00 0.00 

5.43 2-85 3.34 1.83 

4.16 1.65 3.27 1.35 

3.56 1.14 2.59 0.85 

2.79 0.75 0.61 0-17 

2.19 0.51 0.24 0.06 

1.15 0-25 0.16 0-03 

0.87 0.16 0.11 0.02 

0.5-5 0-09 0-i0 0-02 

0.11 0-02 0.02 0.00 

0-08 0.01 0-01 0.00 

0-07 0.01 0-01 0.00 

0.05 0.01 0.00 0.00 

0.04 0.00 0.01 0.00 

0.03 0.00 0.01 0.00 

0.03 0.00 0.01 0.00 

0.02 0.00 0.00 0.00 

0.02 0.00 0.00 0.00 

0.02 0-00 0.00 0.00 

0.01 0.00 0.00 0.00 

0.01 0.00 0.00 0-00 

BRAr~C~ED ISO.ERS 
WT % bEE % 

0.00 0-00 

0.00 0.00 

0-00 0-00 

0.18 0-07 

0-62 0-20 

0.86 0.25 

0.32 0.07 

0.49 0.10 

0.25 0.05 

0.24 0.0~ 

0.06 0.01 

0.04 : 0.0! 

0.~ 0.00 

0.02 0.00 

0.01 0.00 

0.01 0.00 

0-01 0-00 

0-01 0.00 

0.02 0.00 

0.01 0.00 

0-01 0.00 

0.01 0.00 
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TABLE 85 

HYDRO CARBO~! PRO.O.UC[ DISTRIBUTIO~J 

RUN ~IO. 8862+1+31 

SAMPLE NO- 162 

NtALKANES I+ALKE~E BRARCHE~ ISOMERS 
CARBON NO- WT • MOLE :E WT % ~IOLE % WT • MOLE ~: 

o.ol o.~ o.~ o.oo o.oi o.oo 

24 0.02 o.oo o.oo o.oo o.oi o.oo 

23 o.o4 o.oo o.oo o.oo o.o! o.oo 

26 o.o4 o.oo o.oo 0.00 0.02 0.00 

27 0.06 0.00 0.00 0.00 0.03 0.00 

28 0.07 0.00 0.00 0-00 0.04 0.00 

29 0.07 0.00 0.00 0.00 0-~4 0.00 

3o o.o7 o.~ o.~ o.~ o.~ o.~ 

31 0.06 0.00 0.00 0.00 0.04 0-00 

32 0.05 0.00 0.00 0.00 0.03 0.00 

33 0.04 0.00 0.00 O-OJ 0-03 0.00 

34 0-03 0.00 0.00 0-00 0-02 0.00 

35 0.02 : 0.00 0.00 0.00 0.01 0.00 

36 0.02 0.00 0.00 0-00 0.01 0.00 

37 0.02 0.00 0.00 ~ 0.00 0.00 0.00 

38 0.01 0.00 0.00 0.00 0-00 0.00 

3g 0.01 0.00 0-00 0-00 0.00 0.00 

40 0.01 0.00 0.00 0.00 0.00 0-00 

151 



TABLE 86 

MASS BALANCE 
PROCESS CONDITIONS AND PRODUCT SB~IARY 

~tfft~tt~ftt~t~t~tt~tttttt~ttttt~t~tft~ttttttt~t~ttt~t~tt~tt~f~t~ft~tt~tttff~ 

CATALYST = Co/ZPJSILICA÷EXTE~|DE~ TES 
SA~.S No= 8~62~It3i~164 

REACTOR LOAf)INS, MLS ; 450-0 T, E • 280-0 FEED PATIO., 
TCATALYS'r LOADING, ~fr~: 21.! P, PsIG . 300 CU/H2; 0.49 

II~E ON STREAM, HI~ ; 4108-0 SV, L/G/HR; 1-00 
ttttt~t~t~tt~tt~tt~tt~ttttttttt~t~tttt~tt~tttttttttttttttttttt~tttt~tt~t~ttttt~t~ttttt~ttt~ 

USA~ RATIO, CD/H2 ' 0-44 - ]~JLK ACrIVl/Y. 
%0vERAU. CoNy., C0"h'i2. 58.66 I~IOL SYNGAS/KG CAT/MR: 2B-2.1.6 
%CD CON','. • 53-94 SPECZFIC ACTIVITY, 
22  CONY. ; 60.98 ~OL C0/MOt METAL/MZN" 0-149 

t t t e t t t t t t t t t ~ t  ~+fttttttttfttt~ttttttttttttttttttttttttt+ttttttttttttttttttttt t t t t t t t t f t t t t  t t t t t t  

WEIGHT % PRODUCT DISTRIBUTmN. 

HYDROCARBONS= 21.74 H20: 23.73 
0XYr~ENATES : 0-42 CO: 37-36 
C02 : 12.16 H2 • 4-59 

t÷f+tttftt+ft~ttttttetectftttttt tetttffftttf~ttfttfftt÷fftfttflttffttttttttttttt t t t t t f t t ~ t t + t t f t ~  

h~I)ROCARBON SELECTIVIX?, w-r~. 

C1 ; 55.25 C4tENE : 2.69 
C2fANE : 7-19 C5tCll : 17.35 
C2~E • 0.00 ClPtC18. 3-32 -" 
C3+AHE • 5-90 C19tC23~ 0-32 
C3~EME • 2.q8 E24t34 . 0.96 
C4 ISO+ANE • 4-50 C35+ • 0.06 

tffttf+tffte÷tt~FtHt+t+ettttttt~tttttHtttttt~ttffttttttttttttttttftttHt~ttfft t t e V t t t t t t t t t e t t  ee 

FUEL FRACTIONS, WT%I 

6ASOLX.E (C5E l l ) ,  17.35 
I}IESEL (C9~C25) = 9.49 

t+tftttttttt~tt÷ttftttttttttfttttftttttttttttttttttttttt ttttttttttttttttttttttftftttttttttttttttt 

~ ELFJ~AL RECOVERY: CARBON : 105.41 
HYDROBEN. 101-24 
OXYGEN • ]_11-03 

: t~t~t~H~fttt~Ff~ft~ttttfft~tttttttt~t~tttttt~rt~ttftt~t~tt~ft~t~t~~t~ t i t  t t t t ~ t  
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TABLE 

H YI)ROCARBOI'I PRODUCT D!STR[BUTION 

87 

. 

RUN NO. 88621-i::~i 
. =  

SAMPLE N0- :164 

CARBON ~0. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

: 14 

15 

16 

17 

18 

19 

2O 

21 

22 

N'I'ALKANE$ ItALKENE 
WT • MOLE % WT % ~IOLE 

55.25 81.96 0.00 0.00 

7.19 5.69 0.00 0.00 

5.90 3-18 2.48 1.40 

4.28 1.75 2.69 1.14 

3.02 1.00 1.86 0.63 

2.43 0.67 0.16 0.04 

1.32 0.31 0.16 0.04 

1.23 0.26 0.16 0.03 

1.67 0.31 0.00 0.00 

1.31 0.22 0.00 0.00 

0.75 0.11 0.11 0.02 

0.55 0.08 0.08 0.01 

0.43 0.06 0.05 0.01 

0.36: 0.04 o.oo o.o0 

0.27 0.03 o.oo o.0o 

0.20 0.02 0.00 0.00 

0.14 0.01 0.00 0.00 

0.i0 0.01 0.00 0°00 

0-08 0.01 0.00 0o00 

0.06 0-00 0.00 0.0{, 

0.04 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 

BRANCHED ISOMERS 
WT • MOLE 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.21 0.09 

0.50 0.17 

0.00 0.00 

0.34 0.08 

0.46 0.10 

0.66 0.12 

0.69 0.12 

0.53 0.08 

0.34 0.05 

O.25 0.03 

0.18 0.02 

0.14 0.02 

0.11 0.01 

O.08 0.01 

0.04 0.00 

0.03 0.00 

0.02 " 0.00 

0.02 0.00 

0.01 0.00 
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TABLE 87 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN NO. 8862,1,31 

SAMPLE NO. 164 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

~7 

38 

"sq 

40 

N'ALKANES 
WT X FIOLE 

0.03 0.00 

0.03 0.00 

0.07 0.00 

0.06 0.00 

0-08 0.00 

0.09 0.01 

0.08 0.00 

0.07 0.00 

0.06 0.00 

0.04 0-00 

0.03 0.00 

0.02 0.00 

0.01 0.00 

0;01 0.00 

0.01 0.~ 

0.01 O-OO 

0.00 0.00 

O.GO 0.00 

lfALKENE BRANCHED ISOMERS 
WT % MOLE % WT % MOLE % 

0.00 0.00 0.01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.03 0.00 

0.00 0.00 0.04 0.~ 

0.00 0.00 0-04 0.00 

0.00 0.00 0.04 0.00 

0.00 0.00 0.04. 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 0.01 0.00 

0.00 0.00 0-01 0-00 

0.00 0.05 0.00 0-00 

0-00 0.00 0.00 0-00 

0-00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 
.1 
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TABLE 

MASS BALANC~ 
PROCESS CONDITIONS AND PROIXICTSUMMARY 

+~tt+f~t~ttttfttttttttttt~tttttt~t~t~t+~t+t~tt~+~t~tt~tt~t~ttt~t~ttttt~tftt~ttttt. 

CATALYST • Co/ZR/SILICAIEXTENDEI] TES 
SA~IPLE ~|O' 8862tlt31t167 

REACTOR LOADIHG, 111_$ : 4~0-0 T, C : 283.0 FE~ RATIO, 
~TALYS'I" LOADIN6, w1"~: 2.1.1 P, psIs : 305 C0/HZ: 0-93 
TiME oN STREAM, HRS : 4204.0 SV, L/S/HR: 1.00 

teetteftttfff+fttfttttttttttettttetttttttttttetttttttttt+t ttttftefftftfttttttfttttettfttttttl 

USAG~ ~'rto, C0/H2 ] 0.53 ~OLK kc'rw;TY, 
%OveRALL CO~,-, C0+H2. ~9.34 ~OL SYNGASIK6 CAT/HR: ~2-036 
%CO CONv. : 35.47 SPECI~tC Ac'rtvtTY, 
%H2 CON,.,. ; 62.20 MOL C0/MOL ~ErAL/Mtm: 0-142 

++++++++++++++++++fttf+e+et'~ti~f+|+tttett*ttttttttt++~t~t+ettt~te~++t t t  t t÷~+e t+~++÷~t t ) t t  I 

WEIGHT ~ PRODUCT DISTRIBtrrlON; 

HYOROCARBONS: 14-50 H20~ 14.15 
0XYBENATES : 0.18 CO , 53.65 
C02 : 15-12 I"12 , 2-42 

~tf+~t~+t~t~t÷~+~t~tH~f~tt~f~t~t~t~ett~t~+~t+t~t~tff~t~t~+t~ttttt. 

HYDROCARBON SELECI"IVlTK, W"l'~+ 

C1 . 42-27 
C2+AN£ ' 6-47 
C2+Er~E ' 0-00 
C3+ANE ' 3-75 
C3"I'ENE ; ~-64 
C4 ]SO+ANE; 2.76 

C4~E~E , 3.46 
C51£Ii , 25.55 
C121C18. 9.4g 
C19~C25, 1.71 : 
C24t34 : 0.88 
C35+ , 0-02 

f~tftt++~t~+i~t~++t~t++~+tt~+ftt~ffHttt~t~tffft+tfttfttt~tt~ttt~tt~f~f~tttt~+f: 

FIJB.. FRACTIO~IS, ~rT%; 

GASOLINE (C5÷CII): 25.55 
DIESEL (C9tC2_5) 22-24 

tttf~+ttt~ttttttttttt~ttt~tt~tt~t~t~tfttt~ttttt~tttttt~ttttttttttttttt~ttt+t÷t÷t~tttttttt 

ELBME~rI'AL RECOVER?; CARBON ; I08-99 
HYDROGEN' 107-61 
OxYGE~ : 114.34 

•••tttt+tet•ttttttttt•÷t•t••••ttt••t•tt•••tt•••t••tt•t••tttttt•t•t••tttttt•tt•tt•••f••t•••f 
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TABLE 89 
HYDROCARBON PRQDUCT_ DISTRIBUTION 

4P 

RU~! NO. 8862~it31 

S~PLE ~.  167 

N tALKANES ItALKENE 
CARBON NO. WT X Mo,~ % WT % MOLE % 

1 42.27 76.68 0-00 0-00 

2 6-47 6-26 0.00 0.00 

3 3.75 2.47 3.64 2.51 

4 2.55 1.27 3.46 1-79 

5 1-93 0.78 3.05 1-27 

6 3.65 1.25 0-26 0.09 

7 1.77 0.51 0-35 0-i0 

8 1.64 0.42 0-38 0.10 

9 2.38 0.54 0.00 0.00 

10 1.53 0.31 0-70 0.14 

11 1.18 0.22 0.47 0.09 

12 1.00 0.17 0-39 0.07 

13 0.86 0.14 0-28 0.04 

14 0.68 0.10 0-19 0-03 

15 0.57 0.08 0-11 0-02 

16 0-55 0.07 0.00 0-00 

17 0.43 0.05 0.00 0-00 

18 0.38 :0.04 0.00 0.00 

19 "- 0.30 0.03 0.00 0-00 

20 0.23 0.02 0.00 0.00 

21 0.18 0.02 0-00 0.00 

22 0.13 0-01 0.00 0.~ 

BRANCHED ISONERS 
WT % MOLE % 

0-00 0-00 

0-00 0-00 

0-00 0-00 

0-21 0-11 

0.38 0-15 

0-00 0-00 

0.52 0-15 

0.83 0-21 

1.39 0.32 

1.75 0.36 

1.38 0.26 

1.07 0.18 

0.82 0.13 

0.60 0.09 

0.49 0.07 

0.42 0.05 

0.37 O.04 

0.30 0.03 

0.23 0.02 

0.19 0.02 

0.15 0.01 

0.12 0.01 
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TABLE 89 

HYDROCARBO~I PRODUCT D ISTRIBtnIoN 

RUI~ NO. 8862*i*31 

SAMPLE NO. 167 

CARBO~ N0- 

23 

24 

25 

26 

27 

28 

29 

3O 

51 

32 

33 

34 

35 

36 

37 

38 

39 

aO 

NfALKANES 
W"r X MOLE 

0-I0 0.01 

0-07 0.01 

0-06 0.01 

0.06 0.00 

0-06 0.00 

0.06 0.00 

0-05 0.00 

0.04 0.~ 

0-03 0.04] 

0-~ 0.00 

0-01 0.00 

0-0! O.{X) 

0-00. 0.00 

0-00 ; 0.00 

0-00 0.00 

0-00 0.00 

0.00 = 0.00 

0-00 0.00 

14rAI.K, ENE 
l~h- % t~LE % 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0-00 

0.00 0.00 

0.00 0-00 

0.00 0-00 

0.00 0.00 

0.00 ~.00 

0.00 O.DO 

0.00 0.00 

BRANCHED ISO~RS 
WT % MOLE% 

0.09 0-01 

0-07 0-01 

0-05 0-00 

0-05 0-00 

0-04 0-00 

0-05 0-00 

0-04 0-00 

0-04 0-00 

0-03 0-00 

O.03 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-(30 

0.00 0.00 

0.00 0.00 

. 
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TABLE 90 

MASS BALANCE 
PROCESS CONDITIONS AND PROnUCT SUMMARY 

t~ttttttttt~tt+f+t~f~f~ttttttttttt~t~+t~tttt~tft~ttttf~fttt~ttttt~tt~tf~ttt~ttttt~+ftt 

CATALYST : Co/ZRJSILICAfEXTEI~ED TES 
SAMPLE No: 8~62+it31~171 

REACTOR LOA~INS, ~LS • 450-0 T, C • 280-0 FEEP .RATzO, 
CATALYST LOADtRG, WT~, P_I-I P, PSIS : 500 CO/H2. 1.130 
TIME ON STREAM, HR~ • 4276.0 SV, L/@/HR: 2-00 

+++et+t++ttett+*t+ttttt+tt++~. +ttt+t+t+t+t++tefft+tefttft+ettttttt+fteettttttt~++ttett t+ t+ t t t t t t+ t  

USAGE RATIO, CO/H2 = 0.59 BULK ACTIVITY, 
~OVERALL CONrV., C0+H2, 33.50 M0L SYNGAS/KGCAT/HR: 29-927 
%C0 CONy. ~ 24-78 SPECZFZc AcrlvITY, 
%H2CoNv. ~ 42-23 MOL C0/MOL METAIJMIN: 0.207 

t+f~f~t~t~+f~t~tttf~tttttttt~tt~tf~t~t~t~tt~tt~f~t~t~t~t~t~f~f~ttttt~tt 

WEI@HT Z PRODUCT DISTRIBUTION: 

HYDROCA~O.S: 8-32 H20: 8-35 
OXYGENATES : 0-07 CO = 72-62 
C02 = 6-65 H2 : 3-98 

• ÷~+ftt~H~t~÷~f+tft+~f~+ttt+t~t~÷tt~tffttttt~tttt+t~ttttt~+t+ttt~ttt~t++ft+~tttt+fff÷~f÷+~tt 

HYDROCARBON SELECTIVITY, WTT=: 

C1 : 4q.31 C4+ENE , 4-93 
C2tANE : 7-15 CStCLI , ~-53 
C2fENE . 0-00 ClPfC18; 4.04 
C3*ANE .' 4-]_1 C19*C23: 0.79 
C3~ENE • 5.2_9 C24t34 ; 0-54 
C4 ISO+ANS, 3.28 C35+ , 0-02 

÷++t~+etttt~+tf÷tft~t~ft+ti~+ttff+f1H~f++÷~f~++~tt~t~t~ttt~t++t~ttf~ttt~fttttttftftttt~+tt 

FUEL FR~CI-IONS~ w%= 

GASOLINE (C5*C11); 25-5"5 
]]IES~L (C9~2_5) • 9-25 

ft~ttt~+1F~ftft~f~f~fftff~itttt~tf~tt~f~ff~tt~ttf~t~tt~tttt~ttt f t t t t f t t t f t t  f f f t f  

% ELEmEr~ALRECOVERY= CARBON : 95-76 
H.'Q)ROGEN= 95-61 
OXYGEN : 97-50 

+•t•tt•tt•t•t•t•••tttt•+•tt÷t÷t•÷÷•••ttttt•t••••ttt••••••t•t•tt•ttttt••t••ttt•tt•ttt•÷ttt•••t•tt 
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TABLE 91 
HYDROCARBOn! PRODUCT DISTRIBLITIO~ 

RUN NO- 8862+I,31 

S~gLE NO. 171 

CARBON NO. 

i 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

I i  

12 

13 

14 

1 5  . 

16 

17 ~ 

18 

19 

2O 

21 

22 

Nt~J_KANES ItALKENE BRANCHE~} ISOMERS 
~ MOLE ~ kiT Z ~OLE ~ HT ~ MOLE 

44.31 75.21 0.00 0.00 0.00 0.00 

7.15 6.47 0-00 0.00 0.00 0.00 

4.11 2-54 5.29 3.42 0-00 0.00 

3.05 1.43 4.93 2.39 ~ 0.23 0.1! 

2.67 1.01 4.64 1.80 0.53 0.20 

7.44 2.35 0.26 0.08 0.00 0.00 

2.63 0.71 0.51 0.14 0.55 0.15 

1.28 0.31 0.30 0.07 0.46 0.11 

1.09 0.23 0.00 0.00 0.49 0.10 

0.52 0.I0 0.33 0.06 0.63 0.12 

0.42 0.07 0.20 0.04 0.56 0.10 

0.36 0.06 0.17 0.03 0.41 0.06 

0.33 0.05 0.13 0.02 0.32 0.05 

0.29 0.04 0.10 0.01 0.26 0.04 

0.24 0.03 0.06 0.01 0.25 0.03 

0.25 0.03 0-00 0.00 0.20 0.02 

0.20 0.02 0.00 0.00 0.17 0.02 

0.17 0.02 0.00 0.00 0-15 0.02 

0.13 01-01 0.00 0.00 0.11 0.01 

0.10 0,01 0.00 0.00 0.09 0.01 

0.08 0-01 0.00 0.00 0-07 0-01 

0-06 0.01 0.00 0.00 0.06 0.01 
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RUN NO- 8862tI÷31 

SAMPLE NO- 171 

CARBON NO. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

: 57 

38 

39 

TABLE 91 

HYDROCARBOH PRODUCT DISTRIBUTION 

N+ALKANES I+ALKENE 
WT % MOLE % WT % MOLE % 

0.05 0.00 0.00 0-00 

0.04 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 

0.03 0.00 0.00 0.00 

0.03 0.00 0-00 0.0[; 

0.03 0.00 0-00 0.00 

0-03 0.00 0.00 0.00 

0.03 0.00 0.~ 0-00 

0.02 0.00 0-00 0.00 

0-02 0~00 0-00 0-00 

0-02 0-00 0-00 0-00 

0-01 0-00 0.00 0.00 

0-00 0-00 0-00 0-00 

0-00 0-00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0-00 

0.00 0.00 0.00 0.00 

0.00 0-00 0-00 0.00 

BRANCHED ISOMERS 
WT % I~OI.E % 

0.05 0.00 

0.04 0.00 

0.03 0.00 

O.03 0.00 

0.02 0.00 

0.02 0.00 

0.02 0.~ 

0.02 0.00 

0.02. 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.00 O.DO 

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 92 

MASS BALANCE 
PROCESS CO~IDITIONS AND PRODUCT ~Ut~RY 

t~tttt~ttt~t~ttttttttttt~tt~ft~ttttttttttttttttttttttttttttttttttttttttttttttt~ttttt~tt 

CATALYST : Co/ZR/SILIcAfEXTF_~ED I'ES 
SAMPLE NO: 8862.i+31~173 

REACTOR LOADING, MLS • 4~0-0 T, C : 261.0 FEED PATIO, 
CATALYST LOADItCG. w'r%. 2_1.1 P, RS~G : 305 C0/H2: 1 .~  
TIME ON STREAM, HR~ : /4.7~-18.0 S'V~, L/@/HR: 2.00 

~ttttf÷t÷÷÷~t~tttt~tttt~÷tt~t~t~t~tt~tt~ttttt~tttt~tt~t~t~tttt~tttt*tttt~t~ttt~t 

USAGE RATIO, C0/H2 , 0.56 Bu~< Ac'rlv~TY, 
,~]VERALL CONY-, C0+}f2= 23-70 MOL SYNGAS/KG CAT/HR: 2~.J.7! 
~;C0 Co~- .. 17-04 SP~CXF~C ACTXvZTY, 
~2 Co~. : 30-36 r~L C0/~0L ~--rALh~ZN" (~-lq2 

~tttttt~t÷ttttttttttftt~t~ttt~tt~ttttt~ttt~t÷tt~tttttttttttt~H~ttt~tttttttt~ttttttttttttt. 

W.--IGNT % PRODUCT DISTRIBUTION: 

HYDROCARBONS: 5.67 H20, 6-40 
0XY~B~AT~S . 0-07 CO" 78-96 
CO2 = 4-16 112 : 4-73 

ttt~tfttttt~tt~tttt~ttt~÷t~tt~ttttt~÷tttttt~tt~ttttt~tt~tttt~tttt~t~t~tt~t~ttt~ttt~ 

HYDROCARBON SB_ECTIV"['rY, w'r~; 

i 

C1 = ~.09 C4tENE • q.90 
C2+ANE : 7.36 C51Cll , 25.16 
C2tENE : 0.00 C1P*C18= 3.81 
C3tA~E = 5-32 C19*C23, 0.76 
C3*ENE • 4.47 C24t34 = 0.18 
C4 ISO+ANE: 5-93 C35+ - 0.00 

**~tt~t~t**~tttttt~tttt~t~tti~tti~ttt~tH~tttttttt~t~t*tt~tttthtt"ttttt~***t**ttt÷ttt~t 

F~LIB. FPAC'rIONS, wT~: 

GAS0LmE (C5tCl.l.): ~-16 
DIES~ (Cg+C2~) : 8-~ 

f~tfft~*~t+~tf~f~ttt~f÷t~fffffttt~tt~fftt~ttttfttt~t~tt÷tttt+tttttttttttttttttttttt|.ttttt 

% EU~MBfrAL REC0VERY: CARBON ; 96.92 
HYDROG'~J: 97-10 
OXYGEN : 99-05 

t÷tttHCfftHCttttft÷÷tttttttttt~lCffttttttttttttt e t t t t t ~ t t t t t f t t t t  t t t  t t t t t t t t  t t t  t t t t t t t t t t t  t t  
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TABLE 93 

HYDROCARBON PRODUCT DISTRIBUTION 

RUN ~JO- 8862+it31 

SAMPLE NO- 

CARBON NO. 

1 

2 

3 

4 

5 

6 

j, 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

NtALKANES ItALKENE BRA.CHED ISOMERS 
WT % MOLE % WT % MOLE % WT % FIOLE Z 

44.09 74.59 0.00 0.00 0.00 0.00 

7.36 6-63 0.00 0.00 0.00 0.00 

5-32 3.26 4.47 2.87 0.00 0.00 

5.67 2-64 4.90 2.36 0.27 0.12 

4.5R 1.72 3-32 1.2B 1.00 0.37 

5.55 1.74 0.20 0.07 0-00 0.00 

2.01 0.54 0-40 0. i i  0.~) 0.11 

1.05 0.25 0-25 0.06 0.34 0.08 

0.90 0.19 0.16 0.03 0.36 0.07 

0.70 0.13 0-28 0-05 0.47 0.09 

0.51 0.09 0.20 0-03 0.48 0.08 

o-~1 o.~ o.15 0.02 o-~ 0.06 

o-3s o.~ o.11 0.02 o.~ o.~ 

0.30 0.04 0.08 0.01 0.22 0.03 

0-26 0.03 0.05 0-01 0-19 0.02 

0.26 0.03 0.00 0.00 0.17 0.02 

0.21 0.02 0.00 0-00 0-15 0.02 

0-18 0.02 0.00 0-00 0.13 0.01 

0.15 0.01 0-~ 0.00 0.10 0.01 

0.11 0.01 0.~ 0.00 0.08 0.01 

0.08 0.01 0.00 0.00 0.06 0.01 

0.06 0.00 0.00 0.00 0.05 0.00 
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RUN NO. 8862elI.31 

S~PLE ~0. 173 

CARBON ~ .  

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

34 
7 

35 

35 

37 

38 

39 

40 

TABLE 93 

HYDROCARBDN PROD_UCF DISTR[B.UTION 

NeALKANES ltALKENE BP.ANC~ED ISOMERS 
I.h" ~ MOLE Z WT % ~OLE ~ WT ~, MOLE 'Z 

0-04 0.00 0.00 0.~ O-Oq O.OLI 

0-03 0.00 0.00 0.00 0-03 O.OO 

0-02 0.00 0.00 0.00 0.02 0.~ 

0.01 O.[W] 0-00 0.00 0.01 0.~ 

0.01 0.00 0.00 0.00 0.01 0.~ 

0.01 O.OO 0.00 0.00 0-01 0.00 

O-OI 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 O.OO 0.~ 0.00 

0.~ O.(X) 0-00 0.~ O.CK) 0.~ 

0.00 0.~ 0.00 0.~ O.OO 0-00 

0.00 0.00 0.00 0.00 0.00 0.00 

O-OO O.OO 0.~ 0.00 0.00 0.00 

0-00 0.~ 0.~ 0.~ 0.00 O.OO 

0-~ 0.00 0.00 0.~ 0.00 0.00 

0-00 0.00 0.00 0.00 0.00 0.00 

0-00 0.00 0-00 ~ 0.00 0.00 0.~. 

0-00 0.00 0.00 0.00 0.00 0.00 
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TABLE 94. 

MASS BALANCE 
PROCESS CONDITIONS ArID PRODUCT SUMMARY 

ft~tf~ttttt~tttt~t~t~tH~f~f~ttf~tt~tttt~tttftft~tttttttttt~tttttttttttt~ttttttt~tt~t 

~,TALYS'r : Co/ZR/SILICAfEXTF_NDED TES 
, SAMPLE No- 8862÷It31÷176 

REACTOR LOADING, i ts  : 450-0 T, C '. 260-0 FEED RATIO, 
CATALYST LOAI}ING, WT•: 21-I P, PSZ~ : 300 C0/H2: 1.00 
TIME ON STRE/Vb HRS : /~17-0 SV, IJG/HR: 2-00 

~÷~t~÷tt~tt~f~t~t~f~f~t÷f~÷tt~f~tt~t~t~t~tt~ttt~t~t~tt~ttt~t 

USAGE RATIO, C0/H2 : 0-55 ~ULK ACTIVITY, 
%0VEm~LCoNv., C0~= 23-60 MOL SYNGAS/KG CAT/HR: 21o077 
%0] CONV. = 16.76 SPECIFrC ACTZVrTY, 
~2CoNv. : 30-43 MOL C0/MOL METAL/MIN: 0.i/~0 

~ttttt~H-~ttt+t~tf~tt~fH~ttfH+tt+ttttftttt*ttt.t~t~+tttt~+ttftttttttttt~ttt~tttttt~ttt~t÷ 
: j 

WEIGHT % PROI~ICT DISTRIBUTION; 

HYDROCARBONS: 5-15 H20= 7-04 
0XY~ENATES : 0-09 CO : 79-60 
C02 = 3-37 H2 : 4-75 

~t÷~t~+~÷H~t~tfrt~*÷÷ttt~ttttttt~t~+÷~ttt1PtH~ttt~ttt~+~tt~+t~tt~ttt~ttt*t~÷~ 

HYDROCARBON SELECTIVITY.~ WI"~,, 

CI : 45.26 C4tENE : 4.93 
C2tANE . 6 . / . ~  • : C5~Cll : 23-27 
C2tENE , 0.00 ClP~18: 3.26 
C3fANE ; 5.72 C19~23: 0-50 
C3tENE • 4.62 C24t34 - 0.33 
C4 ISO+AtlE; 5-68 C35+ : 0-01 

Ht~HH~1-tHHfHt~ttt~te÷t~t+~tt~+ett~+ttt+~tt1~1PtHt~tHtf+fet~ttttt~ft~fttttt~÷fttt~ 

FUEL FRACTIONS, vi'~.. 

GASOLINE (C5~11) : 23-27 
D~SEL (C9~2S) : 7.84 

+ f t * t f t t t t t t t t t f t f t t  +fftffftff÷ffftffftfttttftfffttttttttHtt+tt t t t ~ t t t t t t f M t ~ t t t t  t t  t t t t t f t t t f t  t 

X ELE~m'AL RECOVERY" CARBON : 95.60 
HYX3~G~N: °~.48 
OXYGEN : 99-24 

H-tH-~++T~tHt-~t~tet~+tH-~+~eett-tttt.~H+t++++ttt+ttttttttttfttttttt t t t + t + + t t t t t t t t +  

1 0  



TABLE 95 

HYDRtT~_RB0~I PRODUCT. tUSTR IBtITI 0N 

RU~! NO. 8862~-D-31 

SAMPLE l']O. ]76 

CARBOr~ r I0. 

1 

2 

3 
q 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

:17 

18 

19 

20 

21 

22 

tI~'ALKANE$ ltALKENE BRANC~En ISOMERS 
WT ~ ~3LE ~ WT ~ ~]OLE ~ WT ~ ~,%OLE 

45.26 75.39 0.00 0.00 0.00 0.00 

6.44 5-72 0.00 0-00 0.00 0.00 

5.72 3-46 4.62 2.93 0.00 0.00 

5.31 2.~ 4.93 2.34 0-37 0.17 

'4.59 1-70 3.54 1.35 0.87 0.32 

5.06 1-57 0o13 0.04 0.00 ~ 0.00 

2.35 0.63 0°34 0-09 0.39 0.11 

1.3(5 0.32 0,,25 0.06 0.39 0.09 

1.08 0.22 0,16 0.03 0.38 0.08 

0.79 0.15 0.20 0.04 0.46 0.09 

0.45 0.08 0.11 0.02 0.36 0.06 

0-40 0.06 0.09 0.01 0.29 0.04 

0.34 0.05 0.06 0-01 0.21 0.03 

0.29 0.04 0.04 0-01 0.19 0.03 

0.27 0.03 0.00 O-C~ 0.16 0-02 

O.P') 0.03 0.~ 0.~ 0.14 0.02 

0-19 0.02 0.00 0.(30 0.12 0.01 

0-~ 0.02 O-(X) O.O0 0-09 0.0! 

0. i i  0.01 0.00 0.00 0.07 0.UI 

0.07 0.01 0.00 0.00 0.05 0.00 

0.05 0.00 0.00 0-00 0.04 0.00 

0.04 0.00 0.00 0.00 0.03 0.00 
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TABLE 95 
HYDROCARBON PROD .UCT DISTR,IBUTI.ON 

RUb NO. 8862~-I.31 

SAMPLE NO. 176 

CARBON N0. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

NtALKANES 
WT X r~OLE % 

0.03 0.00 

0.03 0.00 

0.02 0.00 

0-02 0.00 

0.02 0.00 

0-02 0'00 

0.02 0.00 

0-02 0.00 

0-02 0.00 

0.01 0.00 

0-0! 0.00 

0.01 0.00 

0-00 0-00 

0-00 0-00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

II'ALKENE BRANCHB~ ISOMERS 
WT % Mo~ % WT % MOLE % 

0.00 0-00 0.02 0.00 

0.00 0.00 0-02 0.00 

0.00 0-00 0-02 .0.00 

0.00 0.00 0-02 0.00 

0.00 0.00 0.02 0.00 

0.00 0.00 0.01 0-00 

0.00 0.00 0.01 0-00 

0.00 0.00 0.01 0-00 

0.00 0.00 0.01 0.00 

0.00 0.00 0-01 0.00 

0.00 0.00 0.01 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0-00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.O0 

0.00 O.Ob 0-00 0.00 

0.00 0.00 0.00 0-00 

W 
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(I)  XRD 
SUPPORT Phases 

TABLE 96 

SUPPORT PROPERTIES 

B, E, T, PORE VOLI~E 
Surface Area ~4acro. Micro. 

Catapa~SB 217 ni~19 

A1uml na 
r l  i 

y-A1203 

mos fly ; 

aIllOrphous 

0.167 cc/g 0.879 cc/g 

AVE. PORE 
D| a~eter 

HEAN PARTICLE 
Diameter 

55,4 ~m 

Davtson 952 alliorphous 339 1.25 1.22 
silica gel 251 

57;3. 

|=-= Davlson 952 
St|Jc~ ge] 
CaIclned @ 900°C 

N.D. 196 0,907 0.399 N.D, 

(1)Supports were calcined at 500°C for 3 hours in stat|c air. 



TABLE 97 

Selected Kinetic Functionalities* 

kCH 2 

-rco+H 2 1 + KCC02/Cco 

kCH 2 

-rco + H2 I + KCH20/Cco 

( i) 

C2} 

-rco + H 2 

kCH 2 

1 + KICc02/Cco + K2CH20/Cco 
(3) 

"rco + H 2 

kCH 2 

i + KCH20/'(CcoCH2 ) 

(4) 

= a b 
-rco + H 2 kCHzCco {s) 

*To correlate the equations with reference 3: A =2; B = I ;  C = 3; D = 4 
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- ._.  : - -  

L 

Kinet ic  
Functional i t y  I 

1 

Z 

4 

- 5 " 

TABLE 98 

Summary of Fitted Kinetic Parameters 

k z K 2 a b 

0.546 1 . 1 3  . . . .  

0.587 0°0939 . . . .  

0.664 4.24×10 -6 . . . .  

7.65x105 --- 1.84 0.54 

Average 
Error (%) 

8.5 

9.3 

6.2 

7.4 

I Refer to Table 97 

2 Units are consistent w i th :  rate = mol/g, ca t . / sec .  
concentrat ion = mol/cc (s lur~2)  
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