Table 1
Gas Phase Tests

Bk Specific
Activity Activity,

Composition Gas Phase Pressure  Temp. o) syngas/ wmol CO/

GHS Usage
Galyst  Batch s __ (wt3) Run ¢ g O @) com, (acomn) Jcom, Jeo M, ke cat/nr  molmetsViata
Co/Ir/A1,0, 8466-9 (o Ir 8411.25-9 300 220 1043 1.0 0.61 292 22 ¥ 17.6 6.06
1078 g5 300 240 1043 1.0 0.63 65 9 82 39.2 0.14
300 260 1043 1.0 0.70 72 58 88 43.7 0.16
Co/2r/510,  BAG6-18 Co ir 8413-28-18 300 220 1000 0.94 0.55 23 20 35 31.3 0.31
35 6.6 300 240 1000 0.94 0.50 49 33 63 55.4 0.51
300 260 1000 0.94 0.43 65 40 @8 73.6 0.62
f.o/re/zusm2 8466-22 Co Fe 8413-36-22 300 220 1002 1.0 6.36 18 9 26 18.2 0.10
7 0.2 300 240 503 1.0 0.55 64 4 86 33.5 0.26
Ir 300 240 1002 1.0 0.46 46 28 65 4.1 0.3
13 300 240 1518 1.0 0.47 32 20 44 50.6 0.3
300 260 1038 1.0 0.49 63 0 86 67.8 D.49
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Table | (Cant'd)

Gas Pnase Tests

Catalyst Gas Phase Selectivity, Wt}
Batch ¢ _Run ¢ T Gh% GO Wb W¥a e Lo
Co/lrIMzO] 8466-9 84]3-25-9 16 22 i1 14 8 9 53
8 12 29 24 13 14 66
12 | F4 5 23 12 15 60
Co/lr/SlOz 8466-18 64)3-78-18 10 23 9 16 2 0.2 67
10 15 )9 25 8 3 12
15 16 o 21 7 12 ! ]
Co/Fe/2r/$10, 8466-22 8413-36-22 14 28 40 12 4 i 56
12 17 ] 21 9 10 61
9 16 4) 26 1 ) )
20 29 2 8 5 6 45
15 18 3o 18 12 7 60




Table 2

Gas Phase
Batch No.: Co/2r/510,(8466-18) Co/2r/A1,0,(8466-4)
% Co: 3.5 4.0
% 2r: 6.6 6.4
Activation: Hydrogen
Conditions: All runs ysed 1:1 CD/H2 at 300 psig.
GHSV, Hr b 1000 1157
Temp, °C: 220 240 260 220 240 260
Bulk Activity: 31 s5 74 13 26 34
(mol1 syngas/kg cat/hr) ”
Specific Activity: .31 .51 .62 0.10 0.21 0.29
(mol €O/mol Co/min)
*e0 + 1, (%) 28 49 65 27 54 69
*co 20 33 40 16 33 46
*, 3 63 B8 37 16 9
Wtk Selectivity:
¢, 10 10 15 6 11 14
Chog 23 15 16 1 16 13
Cs_11 49 39 30 2 28 25
C12-18 16 25 21 g8 22 23
C10.23 2 8 7 710 12
Con* 0.2 3 12 6 13 14
C5.23 67 12 58 47 6l 60

25



Table 3

fomparative Catalyst Test Data

Bulth NTER AT
Avtavity Ae Fayiiy
Lalad, b Fowegeet boom, 1Y gy, Foewd Yooanger Lomw Lone  Conw . wmol synygac/ ol 10/ Hyde i ariane weldectivity, Wt fyels
C Kun e Wt pory LI dogshe QUM G e, W by tat/hr sol wctaljen 4 c?-r‘ (5-_(.“ cl;‘icln Ligtrs Goa (.23
ku.(CO) / G 4 Wy 2209 L5 L.US US) Min 232 12.6 13.4 0.10 1L 249 132 14.3 7.6 A sy |
rlOPe)B ALY, Yl uoud n
MY 35 2508 168 157 06l 253 B9 166 18 % .19 .5 1.4 292 15.3 125 2.1 sron
7515-60-L44.4 W 81.0 166 152 U9 40/ 812 194 232 0.22 M6 202 0.4 121 1.9 4 46 6
R (CO0),./ Re  2r 3o 241.1 2.04 1A 0w 2% 106 5.7 6.8 020 WS 12.2 205 85 216 <>
mlore)}ra 0 o7 a9
P TR : (6} 281.6 208 LI ODur 24 454 162 2.2 0.51 146 N6 3710 20.1 3 %3 S
THuT-36- 370 b, 2267 0.97 1)) 0.1 399 61.6 216 1.3 0.6 91 3.7 27.% 87 ‘e 2.9
Co, (€O, (A,Uy  Ca_ Jw 239.4 206 15 0w/ 167 &1 101 1.4 0.1 16118 281 22.1 831 17 et ?
THe7-6)- 4y AL U0 2409 1.07 186 0 216 341 147 10.) .09 Y e %H 249 22.1 199 271 19
o 2387 2.0 200 owms 14T 234 103 116 0.13 19 9.4 M6 25.0 .4 17 640
beor
Wl fe o 315 2026 1M 102 0 202 287 119 16y 0.14 1l 1.0 2.0 20.4 6.7 158 €)1
osﬁs?z?-sn OB 6B yug 2611 10y 214 0 1S Vo 2.4 85 007 Ven 157 31 21.2 0.0 < 647
3 Jow 281.0 1.92 202 G 245 e.2 138 210G 0.22 W 158 356 19.3 79 4y 628
(o T
Vo, (o), / 349 8.65 J00 239 090 2.02 0450 24.0 460 111 96 0.10 Y12y 104 22.8 126 148 658
THOPr),/A1,0, W0 258 107 157 046 26.2 425 144 39 0.20 54 155 343 18.8 19 Rl 610
TH08- 1-549 3o 282 1.82 151 0% 207 )3 117 M6H 016 24 156 303 16.9 9.7 21 %6
C 1r
l(o.,((o)“/ €8 4.3 100 239 0.86 1.9 0 4) 19.4 e0.7 85 7.5 0.04 o )12 2.9 22.5 12.2 13.1 RIE
irf0Pr]y/41,0, M5 262 086 195 uvol 323 6.0 165  12.4 .08 11 96 292 24.1 129 165 6.2
7068-33-131 00 259 1.7 098 04 54 03 2.0 216 06 ) 120 Jea 19.8 4z W5 a4
ie {ag ¥ .
'fel.u,(f.ﬁ)nl 0.8 Y8 00F 3120 240 1.6 201 O0na 119 219 69 8.4 0.10 9.8 11.J 31.0 22.) 146 108 o7}
¥/I30, 120 260 1.6 2.0) Qe 206 3.2 125 M 0.14 100 1.6 3. 249 12 11 3
81us-60-207 9 282 1.5 LAl USe aLe S50 273 21.) 22 195 157 5.4 17.4 7y 45 W)
(£ Ir
2(0.((‘.0)"/ EM .42 w2 241 2.0 09 N4 4.5 560 290 w1 .29 79 11,1 .0 7.4 Q 9.1 69.)
2rioPr ) rAt 0y WP 2% 2.0 1.48 0.5% S 560 199 287 24 )2 108 34 2.9 as 1.4 M
95¢3-1-4 W 60 10 L& 00 W6 683 21.2 15.R 0.4 PIC T R 2.2 \7? 134 gag

lﬁyutnesn Gas Activation

?N? ACtivatyun




TARLE 3 (Continued)
CORPARAYIVE CATALYST-TIST PATA
, ACTIVATED CATALYSTS

Bulk Spectfic
1 1 1 Activity Attty
Cataldyst/ Cowpasition, #, . Ly, fFeca Usage Conv. Conv. Coav. mol symyas/ mal €O/ Hydrocarbon Selectivity, Wtl fusls
Bun Mo, cou!. T: pr2a 1L U/g/ime CO7H, CO/H, HyeCO My €0 _kg cat/hr oo} metai/min €, C,-C, LGy glz_-_tu_ _t"_o__ln_ _,t 'OQ’”_
c.m,)znr(orr)‘li‘.z’s Tin 3o 21 1.0 2.00 0.5 208 40.6 10.9 11.4 0.09 5.2 4.2 1.2 16.9 2.7 8.8 518
ALD .
n:s-'u-z 30 260 2.0 1.58 0.60 2¢8 399 153 217 0.24 120 3.1 221 5.8 le.1 163 626
W 2M 2.0 1.t 0.50 334 51.2 18.2 n.2 0.30 149 1.2 37 18.9 134 1.3 %0
o Ir -
CoyiC0)g/Tr{0Pr) f 12.4 12.0 303 239 2.0 1.0 D43 327 450 197 0.7 0.07 7.1 150 220 226 13.9 1.0 9.9
A1 30 239 2.0 200 0.44 185 303 6.7 13.5 0.03 8.3 138 222 21.0 15.7 19.0 58.9
3 854 310 266 1.0 1.06 0.50 459 61.3 0.4 ns .06 150 1.0 274 200 ... 11.8 §1.2
L Ir
Co,(C0)g/Tri0Pr),/ 4.9 9.3 N0 20 2.0 1.00 47 0.8 55.5 26.2 %.5 ra] B.1 145 3.4 29 8.2 6.9 105
510, 30 261 1.0 1.5 a3 29 751 21.4 1%.1 12 1.0 129 3.4 23.3 8.0 7.6 8.7
$70-11-18 N0 22 1.0 200 59 4.4 180 231 108 1 13.5 15.4 2.4 239 9.6 5.5 5.6
& I
Co,(CON/20(0P ),/ §.07 7.82 302 241 2.0 0.99 0.51 42.5 566 290 353 .28 79 1Y 30 A (R} i 6]
A
0 07 258 2.0 148 0.5 345 4.0 19.9 0.7 0.24 7.2 108 W1 2.9 8.6 1.6 M4
8523-1-4

2 20 1.0 1.87 0.58 3.6 68.3 1.2 15.8 0.14 4.9 1.1 6.2 2.2 1.2 1.8 €9.§
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13.9 W1 (99.79) Co(N0y),/

TABLE 4

SLURRY SCREENING SUMMARY
7048-85-2

Ir(0Pr) /A 0

Time ] ncos :k” g Actt 5 Selectivity Wtl
v
s‘:!' Stresm o:tq ': 32.:%: 0w, | 100 (34 ?o/'ftz ﬁ:’ .:, Zﬁ%" J!‘&':g LB LEALEN Ftu—t“' To T [2e [
[ nol Co/min

2 21,9 1 310 1239.3) 2.46 14.4 r.a| 22111051034 15.8 0.09 110.91 6.5 12.9 19.8 ZL—% 0] 54.6
5 94.6 |310 J2el. 4] 2.09 1.9 | 7.5] 2¢.111.59 1 0.49 15.9 0.12 .61 5.1 1.6 20.7 224 [32.6] 547
[ 118.9 | 310 42.0} 2.49 1.1 4.5 24.3]2.12 {0.42 12.3 0.09 7.8 5 4 12.0 221 2t.4 { n.3 $5.%
12 [143.3 |310 J243.3] 1.23 208 1109 40.6[1.99 [0.54 1.4 0.09 $.2] 6.2 1.2 169 2.7 18] 518
14 167.7 |3 2s9.1] 1.23 28.8 J14.0) 56.9911.99 ] 0.49 15.6 0.12 1.0] 1.2 17.9 20.6 16.9 | 0.4 95.4
16 240.) | 310 123%8.5] 1.23 30.9 [17.7] 50.2]1.50 | 0.%2 11.0 0.13 1§.2 9.9 21.6 21.8 1.0 | 2.5 $7.4
Jo l263.6 [310 {260.1] 2.50 248 [15.3] 39.9]1.98 | 0.60 21.2 0.24  _ p2o}! 91| 227 25.8 160 11831 62.6
21 ja87.6 | 310 125%.4] 2.47 22.2 |16.4 ] 8. 41 05 | 0.45 29.9 0.2) 10.51 11.¢ 26.5 23.8 10.6 | J1.5
26 [311.3 |10 [260.5] 2.32 20.7 {114 38.6[1.92 | 0.56 2'.4 0.18 12.6 ) 9.8 1 233 2.5 13.7 J14.5] €3.)
32 laz9.8 {3]0 J280.7] 2.50 33.4 ji1a2] 52.2]4.5710. 31.2 0.2 1e. 91 10.2 | 217 18.9 13.4 {1 17.9] 6.0
35 452. 310 . 1.23 2.4 |26.4] 66.2(1.49 | 0.59 23.4 0.20 ig. 11 11.0 26.4 1.5 13.2 112.8 57.1
8 |4 310 j200.9] 2.47 8.6 129.4) 52.4)1.08 J0.501] 42.6 0.3 18.1 ] 12.6 | 28.8 18.4 10.0 112,01 81.2




TapLE &

Mass BALANCE
Process CONDITIONS AMD PRODUCT SutMARY

trttttrtartr ittt ettt edaettttitttttrtitttttribttdtttttetitatatirtreatterdtettsttttdeeess

CATALYST @ CatNC)Y2/IrtOPRIU/ALZ205
SaroLE den: TRRRES 4217

ReacTur LOADING, MLS : 4g0.0 T, C ¢ 2309.3 FEep Rario,
ATALYST _GADING, WTAR:  13.9 P, psic ¢+ 310 CO/H2: 1.05
IMS ON STREAM, ars ¢+ 71.0 SV. L/6/HR: 2. 46

282 S R R R R R 2 AR A n it RaidndRiidaninianisisiiianasdadadiissdaidiiitisadiaissianidadinil;

Usace Rat-o, CO/HZ + (.34 Bk AcTiviTy,

WveraLL Cowv., CUH2: 14.42 MOL SYNGAS/KG CAT/HR: 15.808
2C0 Corv. s 7.12 SPECIFIC ACTIVITY,

%42 Conv. ¢ 22.10 MoL CO/wmoL MeETAL/MIN:  0.093

R222222 2280 2R Rdal gt astsiniisaniiniasaniisisidntanintnisisniatiiisnisiiasatitnsitniisiiidg]

Wel1aHT L PropiicT DISTRIBUTION:

HYDROCAKRONS: .16 H20: 5.16
OxvgenaTeEs @ (.02 c0 : 85.59
(o2 ¢ 021 H2 :+  U.87

'fif’ff#i000f+fffff*ftfffiiiif’;ffffffft§vfffif+ft?fffffffttffftffifi*ff+f§f+ff+ffiiftfififf1+f

HYDROCARBOM SELECTIVITY, WTA:

c1 : 10.88 Cutene ¢ 2.17
L2tANE v 0.00 (5¢C11 ¢ 12.92
C2tENE ¢ 0.74 C12+C18; 19.78
C3fANE : 0.3 C19+C23: 21.91

C3tENE : 2.43 Ca4t3y « 22.27
CY rso*ane:  0.77 C3+e ; 5.76

N R L I I T T e Ty R R R L AR AR 2R aR AR AR AR RaaRassstsdisR Rt RRassis
FueL FRACTIONS, WTZ:

GAsL.iNe (CSHCID): 12,92
DieseL (C9+C25) : 53.32
Y I I L T T R R R R R N R R R AR R R AR R AR R R 222 A 222222

7 EverentaL Recovery:  Carmon @ 101.89
Hyprogen: 97.77
Oxveen : 101.89

TN R AR R e R AR R R R L AR LRt a R Rz ARt N R R A R a R a R R AR R e A a R e A RE e XL 2R 2 ed




TABLE 6

HYDROCARHO! ROCT DISTRIBUTION

RUN NO. 7888+85+2

SAMPLE NU. 2

CARBON NO. T PRI PR vk il v
1 10.88  57.24 0-00 0.00 0-00 000
2 0-00 0-00 0.74 2.23 0.00 0-00
3 0.36 0-69 2.43 4.86 0.00  0.00
4 0.77 1.12 2.17 3.26 0.00  0.00
5 0.91 1.07 2.41 2.90 0.00  0.00
6 1.74 1.70 0.00 0.00 0.00 0.00
7 0-60 0-50 0-62 0.53 0.00 0.00
8 0.50 0.37 0.46 0.34 0.2l 0.15
Q 0.79 0.52 0.65 0.43 0.01 0.01
10 0.99 0.59 0-91 0.55 0-04 0.02
11 1.08 0.58 0.81 0.44 019  0.10
12 1.18 0.58 0.75 0.38 0.05  0.03
15 1.37 0.63 0.75 0.35 U.04 0402
4 1.36 0.5% 0.82 0.35 0.03 0-01
15 1.95 0.77 C.78 0.31 0.04 0.02
16 3.05 1.14 0-00 0.00  0.06 0.02
17 Y, 1.22 0+00 0:00 .08 0.03
18 3.89 1.29 0.00 0.00 0.1l 004
19 4.28 1.34 0.00 0.00 0.14 0.0u
20 4.51 1.35 0.00 0.00 0.17 0-05
21 454 1.29 0-00 0-04 016 0.05
22 4.25 .15 0.0 0.00 0.2 0.3

31




TABLE & (Continued)

HYDROCAREQN PRODUCT DISTRIBUTIUN

RUN NO. 7888¢85+2

SAMPLE NO. 2

NTALKANES L1+ALKENE BRANCHED |SOMERS

CARBON NO. Wr X MoLe % Wr %2 Moue % Wr % Moe?
2 36l 0% 000 000 012 0.3
2 308 079 000  0.00  0.00 0.0
25 2.98 0.71 0.00 0.00 0.00 0.00
26 2.77 0.4 0.00 0.00 0.00 0.00
27 2.47 0.55 Q.00 0.00 0.00 0.00
28 2.30 0.49 0.00 0.00 0.00 0.00
29 1.29 0.27 0.00 0.00  0.07 0.01
30 1.21 0.24 0.00 0.00 J.13 0.03

3 1.52 0.29 0.00 0.00 0.16 0.03
32 1.43 0.34 0.00 0.00 0.00 0.00
33 1.12 0.20 0.00 0.00 0.05 0.01

3y 1.05 0.19 0.00 0.00 0.15 0.03

35 1.43 J.24 0.00 0.00 0.00 U-00

36 1.36 0.23 0.00 0.00 0.00 0.0
37 0.93 0.15 0.00 0.00 0.00 0.00
38 0.74 0.12 0.0 0.00 0.00 0.00

39 0.73 0.11 0.00 0.00 0.00 0.00

40 ‘v 009 0.0 0.00 0.0 0.0

()
ry



TanLe 7

Mass BaLance
Process CownniTions and Pranuct Sineuny

A AR A A A A LA ARt A A R A A R A A R R N R R R A I R R R AR I A R XX X XA XXX I TR T

CataLysT : Co(NO3)2/Zr(0PRIY4/AL203
SAMPLE NO: 7RKR#HG245

ReacTor Loaning, mLs ¢ URD.0 1, C o 4]y Feen Ratio,
CataLysT Loaning, wrl: 13.9 P, psic  + 310 CU/H2: 1.59
T:Me on STREaM, WRS :  94.6 SV, u/6/un: 2.49

AR A A A A A A R A A R A R a A R AR AR AR A R AR AR R A A R R R R R R R R R Y X AR R T IR T X I

Usace Ratjo, CU/H2 : 0.49 Bulk Acviviry,

TOveraLL Cownv., COeH2: 13.92 MOL SYNGAS/XG CAT/HR: 15.462
CO Comv. ¢ 7.48 SpeciFic AcTiviTy,

ZH2 Comv. ¢ 20.13 Mo CU/moL meTaL/MIN:  0.118

LAAAARAAA AR A N A g A AR AR AR A AR R Al A AR A R AR R A AR R R L R R R R R R R N A R X X 2 XX L))

WE16HT T Probuct DISTRIBUTION:

HYDROCARRONS :  3.4] H2U:  U4.3R
OxvGeEnATES (.02 €0 . RB.RY
€02 r 0.23 HZ :+  3.2R8

AR AL A R R AR A A A AR A AR ARl iRty R R IR X X AR R A I X X XTI Y]

HYNROCARROM SELECTIVITY, wih:

Cl « 7.60 Cytene + 1.77
C2tanE ¢ 0.00 C5¢ClLl + 11.57
C2YENE 0.58 Cl2¢C1R:  20.72
CIrane I\ I 0 Cl19+C23: 22.35
C3tENE r 1.95 Cour3q : 27.12
C4 1so+ane: (.71 Cs5+ . 5.43

AAAAAASAA AR AR AR A RS g AL AR A AR A Al R A R A AR A A R L R Xy R R R Y R X R T A XX X RS A L

FueL FRacTIONS, wT%:

GasoLine (CS*Cl1l): 11.57
Creser (C94C2S) : 54.84
AR R R R Y Y X R R R R R R R R AR AR d AR AN aRaRaRR 22ty T oS Iy I I Il

% ELEMENTAL RECOVERY: Caron @ 949.70)

HynrROGEN: 994.5%
Uxygen : 949.95
R R R R R R R R YR LR R R A R R R R A AR AR Rttt tsRtsrrcsssrrssrrysee

32




TABLE 8

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 78BB#R5t2

SAMPLE NU. 5

NTALKANES 1taLkeNE BRANCHED lsoMeRs

CARBON NO. Wr X Moue % Wr ¥  Moe % Wr T Mo ?
] 7.60 4.6l Q.00 0.00 0.0 0.0
2 0.00 0.00 0.58 2.17 0.00 .00
3 d.20 0.48 1.95 4.86 0.00 0.00
4 052  0.83 177 33 0.9 0.3
5 0.44 0.63 2.21 3.29 0.00 0.00
) 1.73 2.10 0.10 0.12 0.00 0.00
7 0.53 0.55 Q.72 0.76 0.00 0.00
8 O.a4 0.u0 Q.52 0.49 0.10 0.09
9 0.60 0.49 0.66 0.54 0.01 0.01
n 0.77 0.56 {3.88 0.66 0.05 0.03
11 0.89 0.59 0.79 0.54 0.16 0.11
12 1.10 0.67 0.81 0:50 0.11 0.07
13 1.8 0.73 0.85 Q.49 0.1} 0.U0b
14 1.55 0.82 0.94 0.50 0.07 ° 0.04
15 1.77 0.87 0.93 O.l6 0.20 0.1D
16 3.26 1.50 0.00 0.00 0.09 0«04
17 3.53 1.54 0.00 0.00 0.10 u.05
I8 3.89 1.60 0.00 0.00 0.12 0.05
18 .14 1.6 0.00 g.00 0.13 0.05
20 4.38 1.62 J.q0 0.00 0.14 0.05
21 4.6l 1.63 0.00 0.00 U.14 u.05
22 4.55 {.53 0.00 0.00 0.12 0.0




TABLE 8 (Continued)

R T DISTR

KUN NO. 7888¢85¢2

SAMPLE ). 5

CARBON NO. W Moce wrliALKEﬁgLs 1 Bﬁ?"ﬁﬁED 5332525
23 4.00 1.29 0.00 0.00 0.13 0.04
24 3.59 1.11 000 0.00 0.02 0.01
25 3.3 1.00 0.00 0-00 0.00 0.00
26 3.13 0.89 0.00 0.00 0.00 0.00
27 2.80 0.77 0.00 0.00 0.00 0.00
28 2.64 0.70 0.00 000 0.00 0.00
29 2.47 0.63 0.00 000 0.00 0.00
30 2.15 0.53 0.00 000 0.04 0.01
31 1.98 0.48 0.00 000 0.11 0.03
32 1.79 0.42 0.00 0.00 0.00 0.00
33 1.60 0.3  0.00 0-00 0-00 0.00
34 1.35 030 0.00 0.00 0.08 0.02
35 1.27 0.27 000 0.00 0.00 0.00
3 1.11 0.23 000 000 000 0.0
37 1.03 0.21 0.00 U.00 0.00 0.00
38 0.8] 0.16 0.00 0.00 0.00 0.00
39 0.71 0.13 0.00 0.00 000 0.00

40 0.50 0.08 0.00 0.0 0.00 0.00

ac



. TABLE 9

Mass BALANCE
Process CONDITIONS AND PronucT SUMMARY

AR AR A0 R0 R AR A0 RR AR 20 R0 ARt adiadandadaiiaddlliitatistiliadidssitilg]

CataLysTt @ Co(NU3)2/Zr(0PR)U/ALZ203
SampLE No: 7RR8tR512¢8

ReacTor LoaninG, mMLs +  480.0 T, C v 2u2.0 Feen Ratio,
CaTaLysT Losping, wrl: 13.9 P, psic ¢ 310 CO/H2: 2.12
TiMe on STREAM, HRs :  11R.9 SV, L/6/HR: 2.U9

B AR A AR Rl Al A AR n R A aiasndsalatadnindddiadiiindialasniininiiataindaitaddisdisdiinia]

Usace Ratio, CO/H2 +  0.42 Buk Activity, .
ZOveraLL Conv., CO+HZ: ll 09 MOL SYMGAS/KG CAT/HR: 12.32b
20 Conv. : HB.86 SPecIFIC AcTivITY,
THZ Conv. ¢ 24.27 oL CO/moL meTaL/Min: (.085
Y LA e R RN R R T E R R N LA R AR Rt RA R R R R R e a2 2R R Rk RR R I LY
. WeiGHT T Propuct DiSTRIBUTION:
HYDROCARBONS: 2438 H20: 3.22
(xysenaTES @ 0.0 C0: 91.75
o2 :  0.18 H2 :  2.46

trrbetetrytterbtetttecttertrittetttterritettetetttetereitetretbtretitttetetetttttretacitoatoees

HYDROCARBON SELECTIVITY, WTZ:

Cl v 7.79 Chtene @ 1.92
C2t2NE : 0.00 C5¢C11 « 12.04
(2tene @ D63 C12+C18: 22.10
C3tANE : 0.20 C19¢(C23: 21.39
C3teNne 2.12 C2u¢34 : 25.04

Cy ISO*ANE' 0.52 3%+ : £.25
2222222020020 0020004200324 0342222232222220000208800300004000302200022000334305032232020232482A1

FueL FrACTIONS, wTZh:

GasaLine (C5¢C11): 12.04
Iieser (CS#C25) « S4.84
N 2222 01202202222030 00 2R c Rt R T E e R Ry R R R R R R R R R R 2R LR 2R 244}

7 ELEMENTAL RECOVERY: Carron @ 100.12
HynroGgen: Y8.18
Oxysen ¢ 100.57

R PR P R PRttt R R PR P bRt AP bR PR b T bbbt et TEE 4L ¢4



HYDROCAR
RUN NO. 78888512
SAMPLE NO. 8
CARBON NO. WTNiALKAggEE 2
1 7.79 49.67
2 0.00 0.00
3 0.20 0.47
4 0.52 0.91
5 0.38 0.55
b 1.92 2.28
7 0.00 0.00
8 0.40 0.36
9 0.53 0.42
10 0.76 0.54
l 0.76 0.50
12 1.09 .66
13 1.28 0.71
1t 1.49 0.77
15 1.66 0-80
16 1.98 0.90
17 3.57 1.52
18 3.95 1.58
19 4.29 1.63
20 4.49 1.62
21 3.92 1.35
22 3.95 1.30

TABLE 10

T _DIST

e
0.00 0.00
0.63 2.31
2.12 5.15
1.92 3.50
2.40 3.50
0.00 0.00
1.30 1.35
0.58 0.52
0.70 0.57
1.01 0.74
0.97 0.64
1.01 0.bl
1.08 .61
1.28 U.b6
1.36 0.56
1.28 0.58
0-00 0.00
0.0 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

BRANCHED |SOMERS

Wt 1
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.0}
0.05
0.18
0.24
0.13
0-10
0.12
0.14
0.16
0.18
0.18
0.20
0.6l
0.10

MoLe %
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.01
0.03
0.12
0.15
0.07
0.05
0.06
0.06
0.07
0.07
0.07
0.07
0.21
0.03




TABLE 10 (Continued)
HYDROCARBON PR T TRIBU

RUN ND. 7888+85t2

SAMPLE NO. 8

CARBON NO. PR T s
23 3.61 1.14 0.0 0.00 0.3 0.0
24 3.25 0.98  0.00 0.00 0.0 0.0
25 3.12 0.90  0.00 000  0.00  0.00
26 2.95 0.2  0.00  0.00  0.00  0.00
27 2.76 0.7  0.00  0.00  0.00  0.00
28 2.61 0.68  0.00 0.00  0.00  0.00
20 1.81 0.5  0.00 0.00  0.00  0.00
30 1.77 0.43 0.0 0.00  0.00  0.00
31 1.66 0.33  0.00 0.00 0.8  0.02
32 1.70 0.3  0.00 0.00 000  0.00
33 1.68 0.37  0.00 0.00  0.00  0.00
3y 1.64 0.35  0.00 0.00  0.00  0.00
35 1,63 .34 .00 0.00  0.00  0.00
3 1.37 0.22  3.00 0.00 0.0  0.00
37 0.59 0.20  0.00 0.00 0.0 0400
38 0.87 0.17  0.00 0.00  0.00  0.00
3 0.78 0.15  0.00 U-00  0.00  0.00

40 0-60 0.11 0.00 0.00 0.00 0.00

"



TABLE 1l

Mass BaLance
Process ConniTions ann PronucT Surmary

PRRPERR R ARt Rttt bttt bRttt ettt r bbbttt vttt ittt tantatitattteety

CavaLysT : Co(NO3)2/Zr(0PRIU/AL203
SaMpPLE ko: TRRR+85¢2¢12

Reactor Loaping, m.s : 480.0 T, C : 24l.1 Feep RaTioO,
CATALYST LoaDInGg, wTk: 13.9 P, pstc @ 510 CO/H2: 1.99
TiMe on STREAM, MRS @ 143.1 SV, L/G/wR: 1.23
PRI Rttt ettt ettt ettt Rttt Rttt et Rt Rttt et ettettreetttttteetetteteteses
Usage Ratio, CO/H2 :  0.54 BuLk ActiviTy,
OverarL Cowv., CO+H2: 20.83 MOL SYNGAS/KG CAT/HR: 11.408
YCO Comv. : 10.92 SpecIFIC ACTIVITY,
ZH2 Comrv. ¢ 40.59 moL CU/moL MeTaL/MIN:  0.092

tetpttrtttirttttrrttittetttttortttttrdtttttatttetttttrertvdtttrertoeetttrtrttrtittttttrrteptetteyd

WeinHT T ProbucT UiSTRIBUTION:

HYDROCARRONS:  4.71 H2U:  5.79
OxvycenaTes :  0.02 0 : R7.05
C02 ¢ D3 H2 :  2.08

tetteetttertdtttitttrttttettttetrstttttrttrtttsttirtettettterittttettetetttttttetttreetoteeets

HynrRACARBON SELECTIVITY, WTZL:

Cl : 5.22 Curene @ l.u44
C2tANE . 0.16 C5eCll + 11.18
C2terE - 043y Cl12+C18: 16.92
C3tame 0 0.21 C19¢(23: 23.73
C3tene 1.64 c2ue3h . 31.40
Cy len*Ane 0.37 C3+ . 7.38

I A I I A R L L T TR TSR
FueL FracTiONnS, wrl:

GasoLine (CStC1L): 11.1R8
Dieser (C9#C25) : 54.95
PEEEE PRIt E Rt Rt Rttt ettt Pt ettt bttt bt ettt E Rttt et ettt et ittt tetets

Z ELEMENTAL FECOVERY: CarpoN : 9R.85

HyprOGEN: 98.57

Oxveen : 9R.76
ff?fit’fff'tff?tf'ififffoiffiiffiftitifif"t't'fifiif’fitffﬁtftf?ttfifi'?'1?&1100?10!0’0000101'i




TABLE 12

HY, PR DISTRIBUT

HUN NO. 7RRR¢85+¢2

SAMPLE NU- 12

CARBON NO- NTNQALKAf"‘lgiE p4 NTliALKE?\gLE z BG?N?ED rg:greﬂs%s
1 5.22 41.76 0.00 0.00 0.00 0.00
2 0-16 0.69 0.34 1.57 0.00 0.90
3 0-21 0.60 1.64 5.00 0.00 0.00
4 0.37 0.83 1.4y 3.29 0.00 0.00
5 0.27 0.48 175 3.21 0-00 0.00
b 1.73 257 0.03 0.04 0-00 0.00
7 0.52 0.66 0-69 0.90 0.02 0.02
8 0.49 0.55 53 Q.61 3.06 0.07
9 0.62 0.A2 0.73 0.74 0.03 0.03
10 0.73 0.66 0-94 0.86 0.15 0.13
11 0.83 0.68° ~ 0.81 0.67 0-25 0.21
12 0.89 0.67 0.78 0.59 0-05 0.04
13 0.95 U<€6 0.53 0-62 0.07 0.05
14 1.08 0.70 1.00 0.66 0.05 0.03
15 1.22 0.73 1.7 0.65 0.06 0.0
16 1.76 0.99 0.79 0.45 0-Ub 0.4
17 2.86 1.5% 0-00 0.0r 0-08 004
1% 3.19 1.61 0-00 0.00 0-09 0.04
18 3.73 1.78 0.00 0.00 .08 0.04
20 4.38 1.98 0.00 3.00 0.07 0.03
21 4.96 2.15 0.00 0.00 .07 0.03
22 5.21 2.15 0.00 0.00 0.07 0.03

40



RUN NO.
SAMPLE NO.

CARBON NO.
23
24
25
26
27
28
29
30
51
32
33
34
35
36
37
38
39
40

78888512

12

HYDROCA
w2 MoLe 2
5.07 2-00
4.72 1.79
4.39 1.60
3.96 1.38
3.36 1.13
2.99 0.97
2.21 0.69
2.10 0.64
1.95 0.57
1.92 0.54
1.89 .52
1.73% 0.ub
1.73 0-45
1.70 0.43
1.28 0.31
1.08 0.26
0.91 g-21
0.67 0.15

PRU

TABLE 12 (Continued)

T _DISTR

NTI;ALKEQSLE b4
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 U.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00

41

BRANCHED |SOMERS

Wr %
0.08
0.06
0.04
0-00
0.00
0.00
0.02
0.00
0.05
0.w
0.00
0.02
0.00
.00
0.00
0.00
0.00
0.00

Mote %

0.03
0.02
0.02
0.00
0.00
0.00
0.01
0.00
.01
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00




. TaRLE 13

Mass BALANCE
Process CONPITIONS AND PRODUCT S IMMARY

'fffiffffitfffitffiffffiiffiffffiffffffffiffffifttffffif?fffiffittf?ffi?ffiffttfiffff?ififi?f??f

CaTaLYST : Co(NL3)2/1r(UPR)U/ALZ03
SAMPLE No: 78R8+85+7+14

Reactor LoAapIng, MLs @ 480.0 T, C : 298.1 Feep RaTio,
CaTALYST LOADING, WT%! . P, psta + 317 CO/H2: 1.99
TiMe o STReAM, HRs @ 167.7 SV, L/G/HR: 1.23
B Tyt e R R A e e S R R X A S R R A A R L R AR A d A AR SR aa il aRatandashidndsl

Usace Ratio, CO/H2 + (.49 BuLk AcTiviTy,
20veraLL Conv., CO+H2: 28.38 MOL SYNGAS/KG CAT/HR: 15.550
7C0 Conv. ¢ 14.04 SPECIFIC ACTIVITY,
ZHZ Conv. ¢ 56.99 mor CO/moL meTAL/MIN:  0.118
T O N s L A RS S AR A AR s R st R e R A AR A R 2 2R a R A S A A RaaRa i iastiadiisi
. WElGHT T PronuCT DiSTRIBUTION:
HYDROCARBONS : 020 H20: &.75
NeyceNATES :+ U.04 0+ 82.29
04 ¢ l.14 H2 + 1.49

PEPEE IR PR R Pttt ettt ittt rtieetrtttittttititetertetvtitttridess

HYNROCARBON SELECTIVITY, WTA:

Cl : 7.03 C4rene @ 2,48
C2tane ¢+ 0.52 Co1Cll + 17.86
C2tene @ (.38 C12¢C18: 20.61
{3taNE ¢« 0.31 CIor(23: 16.93
C3+ENE . 2.78 cue3s ¢ 23.90
4 rso+ane:  0.51 (3B+ :  b.48

EREER PP bRttt ti ettt ettt atteereietetttttetrtttittttttittititttttetititttiess
FueL FRACTIONS, WTh:

GasoLine (C5#C11): 17.86
Dreser (CO#C25) : 51.45
O T L TN 222220220001 4a0 R 2202 a2 2R Ra2aRtRa LA 2Rsasdoiiasassinsitis

7 ELementaL Recovery: CarBON : 99.47
HyprogeM: 97.72
Oxycen : 100.80

B N S R Tl R 2 h Rt s e aanataazazat R e e g e e Rdaneasadsinsiisinadaiitss



RUN NO. 7888¢8512

SAMPLE NO. lu

CARBON NO-
1

O 00 ~N O WU F W N

S S Y S S S e T R ey
R 2 8 @ & W & W N = O

HYDROCAR
H]'NiALKAgng_E .
7.03  43.56
0.52 1.71
031 0.70
0,51 0.3
0.59  0.81
2.89 3.33
0.8  0.85
0.81 0.7
0.8  0.67
0.91  0.64
0.89 0.56
1.19  0.59
1.24 G-67
1.36 0.68
1.66  0.78
2.64 1.16
2.9 1.22
3.03 1.18
2.99 1.11
3.12 1.10
3.3 1.13
3.56  1.14

TABLE 14

le;ALKE;SLE )4
0.00 0.00
0.58 2.06
2.78 6.57
2.49 4.41
5.00 4.25
0.n9 0.11
1.07 1.09
0.91 0.81
1.23 0.97
1.30 0.92
1.0 0.68
1.01 0.60
1.05 0.57
1.06 0.54
0.82 0.39
0.15 0.06
0.00 0.0
0-00 0-00
0.00 J.00
0.00 0.00
0.00 0.00
0.00 0.00

BRANCHED [SOMERS

Wr T
0.00
0.00
0.00
0.00
0.00
0-00
0-10
0.15
0.22
0.4l
0.51
0.55
0-34
0.35
0.44
0.29
0.25
0.23
0.12
u.07
0.05
0.06

MoLe 2

0.00
0.00
0.00
0-00
0.00
0.00
0-10
0-13
0.17
0.29
0.32
0.32
.18
0.17
0.20
0.13
0.10
0.09
0.05
0-02
0.02
0.02




HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 7888+85t2

SAMPLE NO. 14

CARBON NO- NTN;ALKAggiE 7
23 5.51 1.07
24 .31 0.97
25 3.12 0.88
26 2.86 0.78
27 2.50 0-65
28 2.24 0.56
20 1.86 0.45
30 1.68 Q.40
31 1.59 0.36
32 1.6l 0.36
33 1.51. 0.32
3u 1.48 0.31
35 1.45 0.29
36 1.42 0.28
3 1.15 0.22
38 .99 0.18
59 0.54 0.15
49 0.63 0.11

TABLE 14 (Continued)

NTIQALKEQSLE z
0.00 0.00
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
V.00 0.00
000 0.00
0-00 0.00
0.00 0.00
3.00 0.00
.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
.00 0.00
.00 0.00

AA

BrancHED [soMERS

WT A
0.06
0.05
0.04
0.00
0.00
0.00
0.01
0.00
0.03
0.00
0.-00
0.01
0.00
0-00
0.00
0.00
0.00
0.00

MoLe %

0.02
0.01
0.0!
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
.00
0.00



TABLE 15

Mass BaLance
Process CoNDITIONS AND PropucT SurtiaRY

1AM R A AR AR AR a AR Ad R AR a R AR dd AN R I R SR R R R R R R R T R TY

CataLyst : Co(NO3)2/2e()Pr)U/AL203
SAMPLE No: 7888185¢2¢16

ReacTor LoaninGg, mLs :  480.0 T, C 1 258.5 Feep RxT10,
CaTaLysT Loaning, wrl: 13.9 P, psic  : 310 COMH2: 1.50
TiMe oN STREAM, HRS ¢ 2040.3 SV, L/6/HR: 1.23
Y T R Ry ey R R R Ry S Ny T g A R N A R R R R R tRttsrtsrtrssssssrrrrsrsrssroy
Usage RaTio, CO/H2 :« 0.52 Butx AcTiviTy,
TOveraLL Conv., CO+HZ: 30.88 MOL SYNGAS/KG CAT/MR: 16.082
2CU Conv. ¢ 17465 SpeciFic ACTIVITY,
THZ Cownv. v 50.69 moL CO/moL MmeTaL/min:  0.134

\AAAAAA AR AR A A A A A R A A AR A AR A A AR d AR g e Y R IR R XY R R T X 2T}

WeIGHT % Pronucy DISTRIBUTION:

HYDROCCARBONS:  H.U3 H20:  9.04
OxvcenaTes : 0.06 CoO: Rl.
C02 0.9 H2 + 2.32

0'1???'#'00?0#0?"1fff"ffif"'ff;f'f""f'Vf"0'000?011"'1?1"""""09?9?0"Q'QOOfofitQO'OT

HYDROCARRON SELECTIVITY, wTi:

Cl ¢ 11.23 Cytene @+ 3.22
C2taNE + 0.88 C5¢C1l : 21.64
C2tenE ¢ U.63 Cl2¢C18: 21.75
C3tane ¢ 0.56 C1o+(23: 13.9%
C3tene + 3.69 CZut34 . 17.56
C4 1so*ame: 0.9] C3%+ : 3.9

f*ft'#'fftft'f'ftttfti7?1'0""f?'f'ff!f??"'#f"ftf"0'0?0'"’00OQQOQQf'fftff'thOQQfQ'Otff"fi

FueL FracTiONs, wTZ:

(GASOLINE (CS}Cll): 21.64
DreseL (C94(25) : u9.47
R Y Y R R R N R N R R R RN XA R 2R 212 2222220002300 125 sty

7 ELErentAL Kecovery:  Carpon @ 95.80
HyproseM: ~ 92.85
Oxven : 97.89

L L g X T R Ly A e A R R Ly Ty Ry R Y IR R I Y TR e I I AR IR T R Y Y

A5




TABLE 16

H PRODUCT R
RUN NO. 788818512
SAMPLE NO. 16
NTALKANES 1eaLKENE BRANCHED TSOMERS
CARBON NO. WrZ Moe? Wr T Moe % Wr 2 Moue %
1 11.23 52.13 0.00 0.00 0.00 0.00
2 U.88 2.19 0.63 1.68 0.00 0.00
3 0.56 0.95 3.69 6452 0.00 0.00
4 0.87 1.11 3.22 4.26 0.04 0.05
5 1.07 1.11 377 4.00  0.00 0.00
) 3.49 3.02 0.09 0.08 0.00 0.00
7 1.03 0.77 1.21 0.92 0.08 0.06
8 0.9 0.61 0.95 0.63 0.10 0.06
9 1.13 0.65 1.30 0.77 0.14 0.08
10 1.30 0.68 1.54 0.82 0.39 U.20
11 1.43 0.6% 1.24 0.60 0.42 0.20
12 1.50 0.65 1.18 0.52 0.28 0.12
13 1.56 0.63 1.15 0.47 0.29 0.12
14 1.74 0.65 0.93 0.35 0.39 0.15
15 1.98 0.69 0.00 0.00 .12+ 0.39
16 2.67 0.88 0.00 0.00 0.49 0.16
17 2.78 0.86 0.00 0.00 0.45 0.14
13 2.83 0.83 0.00 0.00 0-40 0.12
19 2+78 0.77 0.00 0.00 0.11 0.03
20 2.69 0.71 0.00 0.00 0.08 0.02
21 2.72 0.68 0.00 0.00 U.07 0.02
22 2.72 0.65 0.00 0.00 0.08 0.02

46



RUN NO. 7888¢85¢+2

SAMPLE NO. 16

CARBON NO.
23
2u
25
26
27
28
29
30
31
32
33
34
35
36
37
iR
3c
40

HYDROCAREON MRODUCT DISTRIBUTION
NTN;ALKAQSEE 1 HTI;ALKE;SLE 2
2-62 0.60 0.00 0.00
2.45 0.54 0.00 0.00
2-29 0.48 0.00 0.00
2.06 0.42 0.00 0.00
1.82 0.35 0.00 0.00
1.56 0.29 0.00 0.00
1.37 0.25 0.00 0.00
1.28 0.23 0.00 0.00
1.22 0.21 0-00 0.00
1.18 0.19 0.00 0.00
1.04 0.17 0.00 .00
1.01 0.16 0.00 0.00
1.0} 0.15 0.00 0.00
0.88 .13 0.00 0.00
0.70 0.10 0.00 000
0.57 0.08 0.00 0.00
0.47 0.06 0.00 0.00
0-34 0.05 0.00 0.00

TABLE 16 (Continued)

27

BRANCHED |SOMERS

Wr %
0.08
0.07
0-06
0.04
0.03
0.03
0.02
0.0l
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0-00

MoLe 1

0.02
0.0l
0.0l
0.0l
0.0l
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




TaBLE 17

. Mass BALANCE

Process CoNDITIONS AND PROMUCT ShMMARY
YR IR R R ISR IR R S R R R MR AR R aaR2tR2 R 222 Rtz aRaa a2 Tt RaR2 s 24])

CataLyst + Co(N0O3)2/71e(DPRIU/A203
SampLE No: 7RRRERS+2¢]1R

Reacror Loaping, ms ¢+ HRD.D 1, C + 260.1 Feep RaTiO,

CATALYST LOADING, WwTX:  13.9 P, psic : 310 CO/H2: 1.58

Tine o STREAM, HRS : 263.B SV, L/6/HR: 2.50

APttt ittt ettt et bttt ettt ettt Pt ettt bttt ittt ettt ettt erattteteersres
UsaGe Ratio, (O/H2 : 0.b0 BuL. Activiry, )

YOveRaLL Conv., CO+H2: 20.83 MOL SYNGAS/KG CAT/HR: 27.698

2C0 Conv. ¢ 15.26 SreciFic ACTivVITY,

THZ Cawmv. ¢ 39.93 toL CO/moL MevaL/min: 0.24)

R R R R R R R R AR A R AR R0 R RA s Raaiaitainieinidindiatiiiiatiiinasiiiitisiatndiiissag

Wei1gHT T ProDuCT DISTRIBUTION:

. HYDROCARBONS:  4.44 H20: 6.88
OxvcenaTes :  0.04 CO : R5.4%
(o2 s 0.46 H2 +  2.74

X R R R R R R R R R R R A AR AR R A AR R A AR AR AR AR AR AR AR AR ERAAASRRAARARASARARAARAERRAARS

HYyDROCARBON SELECTIVITY, wT%:

£l s 12.02 Catene + 3.06
C2ANE ¢« D.68 C5¢Cll :+ 22.66
(.2¥ENE v 0.87 C12+C18: 25.82
C3tamE v 0-47 C19+C23: 14.13
C3tene @ 3.0R C2u+34 + 13.33
Ch 1so+ane: 0.8 3%+ :  2.95

R R PR R Pt rrt bttt btetesaetaettaetttteeerreterrttteettvtetrtitttitttttstt
FugL FrRACTIONS, wrZ:

GasoLiNe (C5tCll): 22.66
Diesec (C9#C25) : 52.17
R T TN R T A R L NN R T R R R R TN R 2202 AR 2 RR22020023222222222222

. 7 ELeMENTAL RECOVERY: CarpoN ¢ 93.70
HyorogeN: 92.67
OxyceN : 95.98

T I L T T S T N R X AR R R R R R X eI s X2 R AR aR R e a2 222 RS 22222222

an



TABLE 18
HY A PR T TR

RUN NO. 7888¢85¢2

SAMPLE NO. 18

CRBON . e a1 W T et W et
1 12.02 53.77 0.00 0.00 0.00 0.00
2 0.66 1.57 0.67 1.72 0.00 0.00
3 0./ 0.76 3.38 5.76 0.00 0.00
4 0.76 0.94 3.06 3.91 0.10 0.12
5 0-99 0.98 3.92 4.01 0.00 0.00
b 4.23 3.52 0.10 0.08 0.00 0.00
7 0.00 0.00 2.64 1.93 0.07 0.05
8 0-88 0.55 1.12 0.72 0.07 0.04
9 1.04 0.58 1.27 0.72 0.07 0.04
10 1.24 0.62 1.60 0.82 0.16 0.08
11 1.42 0.65 1.45 0.67 0.40 0-18
12 1.66 0.70 1.47 0.62 0.39 0.16
13 1.74 0.8 1.u4 0.57 0.38 0.15
14 1.83 0.66 1.39 0.51 0.39 .14
15 1.97 0.67 0.00 0.00 1.b4 0.55
16 3.11 0.99 0.00 0-00 0.53 0.17
17 3.24 0.97 0-00 0.00 0.58 0.17
18 3.72 1.05 0-00 0.00 U-34 0.10
19 3.69 0.99 U.00 0-00 0.4 0.09
20 3.08 0.78 0-00 0-00 0.24 0.06
21 2.44 0.59 0.00 0-00 0-12 0.03
22 2.13 0.49 0.00 0.00 0.07 0.02




TABLE 18 (Continued)
HYDROCARBON PRODYCT TRIBUT

RUN NO. 7888+85+2

SAMPLE NO. 18

NTALKANES 1+aLKENE BRANCHED |SOMERS

CARBON NO. Wr 2 Moe 2 Wr X Moe 7 Wr 2 Moe 7
23 1.96 0.43 0.00 0.00 0.06 0.01
24 1.81 0.38 0.00 0.00 0.05 0.01
2 168 034 0.00 000  0.04  0.01
26 1.51 0.30 0.00 0.00 0.03 0-01
27 1.35 0.25 0.00 0.00 0.03 0.01
28 1.17 0.21 0.00 0.00 0.02 0.00
29 1.12 0.20 0.00 0.00 0.0l 0.00
30 1.07 0.18 0.00 0.00 0.00 0.00
31 0.97 0.16 0.00 0.00 0.00 0-00
32 0-9%0 0.14 0.00 0.00 0.00 0.00
33 0-80 0.12 0.00 0.00 0.00 0.00
3y 0.76 0.11 0.00 0.00 0.00 0.00
35 0.74 0.11 0.00 0.00 0.00 0.00
36 0.65 0.09 0.00 0.00 0.00 0.00
37 0.53 0.07 0.00 0.00 0.00 0.00
38 0.43 0.06 0.00 0.00 0.00 0.00
39 0.35 0.05 0.00 0.00 0.00 0.00
40 0.26 0.03 0.00 0.00 0.00 0.00



TapLE 19

Mass BALANCE .

Process CONDITIONS AND PRONUCT StrwaRY

LI A A R RN AR R R A R A X R X R X R R R A R AR A A R R A AR AR A AR A A AAL A AL ALARARAARARS

CataLysT : Co(NU3)2/Zr(UPR)U/AL203
SAMPLE Mo: 7BR&+8SH2¢71

ReacTor LoapinG, MLs @ 480.0 T, C : 259.4 Feen Rario,
CATALYST LoanINnGg, wTZ: 13.9 P, psta : 310 CO/M2: 1.05
Time oN STREAM, HRS : 287.6 SV, L/6/HR: 2.u47

N N R R AR R R e a2 T A X R 2y R A R R R R R R X R AR AR A A AR aaa Rl s iaasialaiasianidl

Usace Ratin, CO/HZ2 45 BuLk AcTiviTy,

OverarL Cownv., CO+H2: 2/.18 MOL SYNGAS/KG CAT/HR: 29.936
2C0 Conv. : lb.ul SPECIFIC ACTIVITY,

TH2 Conv. v 3R.44 moL CO/moL meTaL/Min: 0.213

X R e Rt R A TR A AR KR R MR A R R R AR A R A R A A R A A A R A A A A A A AR R AR A AR A RARAARARL

WeiGHT 2 PropucT DISTRIBUTION:

HYDROCARBONS:  6-34 H20: 9.87 .
OxvcenaTes : (.08 Co: 79.18
€02 ¢ (.54 H2 : 3.98

Y I R AR R A R A R R R R R R R R R R R X R R R R A A AR R AR A R A AR A AR AR AR A ARAAR A0 AARRRARAAL

HyneOcARRON SELECTIVITY, wWT%:

Cl v 16445 Cudtene @ 3.54
C2tANE Lo CS+Cll @ 26.46
C2teNnE < 0.54 C12¢4C18: 23.82
C3rane ¢ 0.76 C19¢C23: 10.55
C3teNE ¢4.07 C2ue3y . 9.4y
C4 rso+ane: 1.20 c3%+ . 2.07

N I T N N N S R 2 L N LR R AR A R A R R N R R A AT I R R R R R R R IR R S RN R AR A
FueL FracTioms, wTZ:

GasoLine (CS+C11): 26.u6
Diesev (C9+C25) : 47.07
PPttt Rttt ettt bttt ettt ettt bttt ettt ettt ettt aaretaeseeqeery

% ELemenTAL Recovery: CarBon @ 97.06 .
Hyprogen: 95.07
Oxygcen : 100.58

N YT Rt T Y Y Y Y R R A L LN R R R X R R R R R R R R R R R R AR A R A R A X 2 L 2 L
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TABLE 20
HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 7883+85t2

SAMPLE NO. 21
NYALKANES 1TALKENE BRANCHED [SOMERS
CARBON NO. Wr 2 Moe 2 Wr 7 Moe 1l Wr 2 Mol 2
1 16.45 59.57 0.00 0.00 0.00 0.00
2 1.10 2.13 0.54 1.11 0.00 0.00
3 0.76 0.99 4.07 5.61 0.00 0.00
4 1.20 1.20 3.54 3.66 0.00 0.00
5 1.43 1.15 4.23 3.50 0.00 0.00
b 4.84 3.26 0.10 0.07 0.00 0.00
7 1.48 0-86 1.63 0-9 0.05 0.03
8 1.27 0.64 1.18 0.62 0.08 0.04
9 1.53 0.69 1.37 0.63 0.12 0.06
10 1.66 0.68 1.59 0.66 0.21 0.09
11 1.84 0-68 1.33 0.50 0.51 0.19
12 1.2 0.86 1.27 0.6 036 0.12
13 1.98 0.62 1.19 0.38 0.39 0.12
14 2.07 0.61 0.93 0.28 0.53 0.15
15 2-85 0.78 0.00 0.00 0.61 0.17
16 2+b8 0.69 0.00 0.00 0.65 0.17
17 2+56 0.62 0.00 0.00 0.63 0.15
18 2:53 0.58 0.00 0.00 0«66 0.15
19 2.49 0.54 0.00 0.00 0.57 0.12
20 2.33 0.48 0.00 0.00 0.18 0.04
21 1.82 0.36 0.00 0.00 0.10 0.02

22 1.55 0.29 0.00 0.00 0.06 0.01
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TABLE 20 (Continued)

H TRIBUT!
RUN NO. 7888185¢2
SAMPLE NO. 21
NTALKANES 11ALKENE BRANCHED |soMERS
CARBON NO. Wr % Moe % Wr 2 Moe 1 Wr X Moe?
23 1.40 0.25 0.00 0-00 0.05 0.01
24 1.28 0.22 0.00 0.00 0.04 0.01
25 1.19 0.20 0.00 0.00 0.03 0.01
26 1.07 0.17 0.00 0.00 0.02 0.00
27 0.96 0.15 0.00 0.00 0.02 0-00
28 0.83 0.12 0.00 0.00 0.02 0.00
29 0.80 0.11 0.00 0.00 0.01 0.00
30 0.75 0-10 0.00 0.00 0.00 0.00
3l 0.68 0.09 0.00 0.00 0.00 0.00
32 0.64 .08 0.00 0.00 0.00 0.00
33 0.57 0.07 0.00 0.00 0.00 0.00
3y 0.54 0.06 C.00 0.00 0.00 0.00
35 0.52 0.06 0.00 C.00 0.00 0.00
3b 0.45 0.05 U.00 0.00 g.00 0.00
37 0.37 0.04 0.00 0.00 0.00 0.00
38 0.30 0.03 0.00 0.00 u.00 0.00
3Q 0.24 0.03 0.00 0.00 0.00 0.00

40 0.18 0.02 0.00 0.00 u.00 0.00

-t




TapLE 21

Mass BALANCE
Process ConDITIGNS AND PromucT SumMaRry

(A A AR iR R AR AR A AR aiaa i Raadilidasaiidsiianiisiaiasdiidssiad sld dltssd)

CataLyst : Co(N02)2/Zr(0PR)U/AL203
SaHpLE lo: 7R8R185t2+24

ReacTor LoaDing, mus ¢ U480.0 T, C 1 260.5 Feen RATIO,

CaTaLYST LoADING, wrZ: 13.9 P, psic : 310 CO/H2: 1.92

TiMe oN StreaM, WRS : 311.3 SV, L/6/HR: 2.32

PR Rttt Rttt bRt R R PRt Rt PR et Rt bttt bbbt bbbttt bt i ttdtetes
Usace Ratio, CO/H2 : 0.56 Buk AcriviTy, : ,

20verarl Conv., CO+H2: 20.69 MOL SYNGAS/KG CAT/HR: 2..419

2C0 Comv. 1135 SPECIFIC ACTIVITY,

ZH2 Comv. + 38.60 noL CO/moL mETAL/MIN:  (.178

thetrtrevtetrtredtttetrttettrottrtttrstttettrtitititievttttetetettittttteittitttettttrettteees

WeroHT % PromicT DISTRIRUTION:

HYDROCARRONS:  3.71 H20: 617
Oxycenates : 0.03 €y : 87.38
€02 ;045 H2 ¢ 2.6

teptrtttrrtrdettartedbttrtirttttttttrtttrrtietitatttttittsanrireatrtertttettrdtterestsrettees

HynrOCARRON SELECTIVITY, WTZ:

Cl ¢ 12.57 Citene @ 3.35
C2%AnE ¢ (.65 C5¢C11 : 23.08
CZtENE s 0.77 Cl2¢#CIR: 26.53
C3tANE ¢ Q.43 C19+¢C23: 13.72
EatgNe+anel G138 £25¢34 | 12.60

ettt etttediteetitttttttttttttttttrtttetttttirttttittetittettrettttetettetetittettttettettst
FiieL FracTioms, wri:

GasoLine (C5C11): 23.08
Dieser (C9+C25) : 52.65
PR ERR e bRt bbbttt bbbttt bttt ettt et ittt ittt ettt ittt ettt ttteittttt

7 ELEMENTAL Recovery: Carpon : 96.34
HYprOoGEN: 96.55
Uxysen : 98.99

R 1222222220020 0020202 R R Rttt Riattntaasnsas st azsaalas Tty e T g RS AR IR R AL



TABLE 22
HYDROCARBON PRGDUC TRIBUT

RUN NO. 7888+85¢2

SAMPLE NO. 24

CARBON NO. HTN;ALKAgiE Z HTI;ALKEFSLE 4 BS‘T\"?ED l‘l&o’e‘;s
1 12.57 S4.44 0.00 0.00 0.00 0.00
2 0-65 1.51 0.77 1.89 0.00 0.00
3 0.43 0-67 3.59 5.92 0.00 0.00
4 0.75 0.89 3.35 4.14 0.00 0.00
5 0.95 0-91 4.24 4.20 0.00 0.00
6 3.94 3.17 0.09 0.08 0.00 0.00
7 1.00 0-69 1.52 1.07 0.08 0.05
8 0.88 0.54 1.16 0.72 0.08 0.05
9 1.11 0.60 1.40 0.77 0-10 0-06
10 l.24 0.61 1.71 0.85 0.21 0.10
11 1.40 0-62 1.49 0.67 0.47 0.21
12 1.52 0-66 1.51 0.62 0.42 0.17
13 1.73 0-65 1.50 0.57 0.43 0.16
14 1.3] 0-63 1.51 0.53 0.46 0.16
15 1.56 0-64 1.33 0.44 0.56 0.18
16 3.26 1.00 0.00 0.0u 0.62 0.19
17 3.24 0-94 0.00 0.00 .56 0.19
18 3.24 0.88 0.00 0.00 0.65 0.18
19 3.5 0.92 0.00 0.00 .32 0.08
20 3.11 0.76 0.00 0.00 0.25 J.06
21 2.42 0.57 0.00 0.00 0.14 0.03
22 2.00 0.45 0.00 0.00 0.08 0.02
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TABLE 22 (Continued)

HYDROCARBUN PRODUCT DISTRIBUTION

RUN NO. 7888+85+2

SAMPLE NO- 24

CARBON M. T R PRI ol
23 1.79 033 0.00  0.00 0.06 0.0
24 1.64 0-3¢  0.00  0.00 0.05 0.01
25 1.57 0.30  0.00  0.00  0.05 0.0l
26 1.37 0.26  0.00  0.00 0.04 0.0
27 1.23 0.2  0.00 0.00 0.03 0.01
28 1.08  0.19 0.0  0.00 0.03 0.0
29 0.7  0.16  0.00  0.00 0.02  0.00
30 0.88  0.14  0.00  0.00 0-01 0-00
3] 0.84  0.13  0.00  0.00 0.02  0.00
32 0.81  0.12 0.0  0.00  0.00  0.00
33 0.73 011  0.00  0.00 0.00  0-00
3y 0.68 0.0 0.00  0.00 0.00  0-00
35 0-65 0.09  0.00 0-00 0.00  0.00
36 0.55  0.08  0.00  0.00 0-00 0.00
37 0.45  0.06  0.00  0.00 0.00  0.00
38 0.37 0.05  0.00  0.00 0-00  0.00
3¢ 0.30 0.04 0-00 000 0-00 0.00
40 0.22  0.03  0.00  0.00 0,00 0.0
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COBALT SOURCE

Co/1r
Run No.

ACTIVITY

BULK ACTIVITY,
mol SYNGAS/kg cat/hr

SPECIFIC ACTIVITY,
mol CO/mol Co/min

U - DCO/DH,

SELECTIVITY

G
C2-a
Cs.11
C12-18
C19.23
c24+

STAL FUELS C;_,,

TABLE 23
EFFECT OF Co SOURCE,
Co(NO3)2 vs. Con(C0)4,

ON ACTIVITY AND SELECTIVITY

0.65
8523-1-4
COIH2 =1.0
2.0 HL/g cat/hr
300 psig
260 260
5.3 38.5
0.29 0.32
0.91 0.52
7.9 10.4
13.7 15.0
37.0 44 .5
23.4 25.8
8.9 2.0
9.1 2.3
69.3 | 72.3

200

15.8

0.09

0.34

10.9

6.5

12.9

19.8

21.9

28.0

54.6

Co(N0,),

0.60
7888-85-2

29.9

0.21

16.5

11.1

26.5

23.8

10.6

11.5

60.9



|ABLE 24

Mass Batance
Procass ConniTions AND PropucT SumMARY

R IR R IR R R R g R g R AR i i ad a AR A s i AR iaAnsalaitiasiiaacaaddiidsRsiisasdRiddi

CataLyst @ CoiNu3)Z/Zr(0PR)U/AL203
SaMPLE No: 7R88+85+2¢37

REACTOR Loaping, MLs ¢ 4R(0.0 T, € ¢ 280.7 Feep Ratio,
CaraLyst Loaning, wr¥:  13.9 P, psic ¢ 310 Costi2:  1.57
Tide on STREAM, HR: : 429.8 SV, L/6/HR: 2-50

R AR AR R AR R 2aaaadiiidindiadassdianiiiadaiisRitssisiiinsssiscasssatsntisianindasiii

Usace Ratio, CO/H2 : 0.5 BuLk AzTIVITY,
ZOVERAL. Conv., CO+H2: 33.3¢ MOL SYNGAS/KG CAT/HR: 37.203
2CO Conv. ¢ 18.20 SPECIFIC ACTivVITY,

7H2 Conv. + 57.20 moL. CO/moL METAL/MING (286
R I LI R e R R R RN R R e R R R A AR R R R A R R R A R AR A R AR AR RARAARA R ARRRARARARRRARIRERARS

Wer1GHT T Propuct DisTRIBUTION:

HYDROCARRONS:  8.44 HZ20:  9.7¢
Oxvernates @ 0.00 , (0 : 78.65
€02 +  1.18 H2 «  1.87

S22 AR AR R IR g R AR A AR AR A A d Al A R A AR RadaRatitsdsdiianiiinsadiiisi

HYDROCARBON SELECTIVITY, WTA:

€l i 14,93 C4tENE :  3.48
C2tANE : .46 C5Cl] : 23.b7
C2tEnE v 0.82 Cl12+C18: 18.90
C3taNE ¢ (.62 C194C23: 13.42
C3tene ¢ 4.10 C24+34 : 16.21
C4 rso+ane: Q.91 C35+ : 1.68

IR R R R R R iR e R R R R R R R s R a X R T R R R R R TR R AR R SR R R SRR AR TR 22T
Fuer FracTiONS, WT2:

CASOL INE (CS}Cll): 23.67
Dieser (C94COS) & ub.ll
NI 20R0R R Rttt R R R eI I s R e e N R R R R AR AR R RaL AR RA222 228222 2)

T ErLemenTAL Recavery: CargoN : 99.79
Hyperocen: Y99.66
Uxveen : 99.23

P PRt EE T bRt b e bt bttt Rt et TR R PR b PR PR P E R Rt R R H R bRt E £ 14
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HY
RUN NO. 7888¢85¢Z
SAMPLE NU. 32
CARBON NO. HTN{ALKAEEEE v
l 14.93 57.91
2 1.46 3.02
3 0.62 0.87
4 0.9! 0.97
5 1.18 1.02
) 3.73 2.69
7 1.32 0.82
8 1.17 0.64
Q 1.18 0.57
10 1.27 0.56
11 1.35 0.54
12 1.38 0.51
13 1.39 0.47
14 1.42 0.44
15 1.54 0.45
16 1.90 0.52
17 1.90 0.49
18 1.99 0.49
1¢ 2.25 0.52
20 2.6l 0.57
2] 2.69 0.56
22 2.59 0.52

TABLE 25

T_DIST

NTl;ALKEgSLE 4
0.00 0.00
0.62 1.37
4.10 6.06
3.48 3.86
3.96 3.51
0.19 0.14
1.30 0.82
1.07 0.59
1.25 0.62
1.31 0.58
1.01 0.4]
0.93 0.34
0.82 0.28
0.70 0.22
0.52 0-15
0.00 0.00
0.00 0.00
0.00 U.u00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

[£2]

BrANCHED |SOMERS
Wr

0.00
0.00
0.00
0.00
0.06
0.00
0.22
0.26
0.37
0-66
0.80
0.67
0.68
0-63
0.65
U.b7
0.57
0.49
0.25
0.17
0.15
0.15

Moe 1

0.00
0.00
0.00
0.00
0.05
0.00
0.14
0.14
0.18
U.29
0.32
0.24
0.23
v.21
0.19
0.19
0.15
0.12
0.06
0.04
0.03
0.03




TABLE 25 (Continued)

RBON PRODACT R

RUN NO. "i8R+85¢2

SAMPLE NO. 32
NYALKANES LtALKENE BRANCHED 1SOMERS
CARBON NO. Wr %2 Mowe % Wr 2 MoLe % Wr 1 Moe %
23 2.43 0.47 0.00 0.00 0.14 0.03
L 2.26 0.41 0.00 0.00 .13 0.02
25 2.08 0.37 0.00 0.00 0.11 0.02
26 1.89 0.32 0.00 0.00  0.10 0.02
27 1.70 0.28 0.00 0.00 0.08 0.01
28 1.51 0.24 0.00 0.00 0.07 0.01
29 1.34 0.20 0.00 0.00 0.06 0.01
30 1.19 0.17 0.00 0.00 0.04 0.01
31 1.06 0.15 0.00 0.00 .04 0.01
32 1.00 0.14 0.00 0.00 0.02 0.00
33 0.84 0.11 0.00 0.00 0.00 0.00
3y 0.69 0.09 0.00 0.00 0.00 0.00
35 0.56 0.07 0.00 0.00 0.00 0.00
3B 0.41 0.05 0.00 0.00 0.00 , 0.00
37 0.28 0.03 0.00 0.00 0.00 0.00
38 0.19 0.2 0.00 0.00 0.00 0.00
3G 0.14 0.02 0.00 0.00 0.00 0.00

40 0.09 0.01 0.00 0.00 0.00 0.00



IABLE 26

Mass HaLAnce _
ProcESS (ONDITIONS AND PRODUCT SUMMARY

1422424022 002220200200 2R Rl ldadidRalidiiiidanadisiastdasataliaiitalziszlislZazlitzcstlatzIny

CataLysTt : Co(NO3)2/1r(UPR)U/AL203
SampLE No: 788R+85¢2¢35

ReacTOR LOADING, MLS @ U8(.0 1, C + 281.6 FEeD RaTIO,
CATALYST LOADING, WT%: o P, psic  : 310 CO/M2: 1.49
Tine oN STREAM, HWRs ¢ U52.R S(I, L/G/HR: 1.23

PREeR PRt ettt ttintrttetetirtttattirttrarttottteatteoetttttrrttttotetitteteeeseieeeettptte

Usace Ratio, CO/H2 : 0.59 Buck AcTiviTy,

Z(veraLL Conv., CO+H2: 42.38 MOL SYNGAS/KG CAT/MR: 23.349
TCO Conv- v 26.39 SPeciFic ACTIVITY,

ZH2 Conv. + 66.17 moL CO/moL mMetau/min:  0.201

FREERLP ROttt ettt et ittt bbbttt bttt rrittattateetetitetetettoeserotetratoeett

WEIGHT % PropucT DiSTRIRUTION:

HyDROCARRONS : 11.54 Hz2u: 11.02
UXYGEMATES 0.12 Cu: 72.55
cn2 ¢ 3,18 H2 +  1.60

PRt PRttt R PRt bRttt Rttt Rttt Rttt ertertetetettbreavttertente

HYDROCARBON SELECTIVITY, WTA:

Cl : 14.00 Cytene :  3.27
C2taNE ¢ 1.57 C5¢Cl] : 26.40
C2¥eNE ¢ 0.57 Cl2+Cl8: 17.52
C3taNe ¢ 0.67 C19+C23: 13.22
C3teNE : 4.06 C2ur3y . 16.01
C4 1so*ane: .89 €3+ « 1.76

R AR AR a RN as st il il sl RaataddiliadRitidRItstgslliizRdsl

FueL FracTions, wrtl:

GasoLine (C5¢C11): 26.40
DieseL (CO#(25) 45.90
PR R R Rt R Rt R Rt R R R AR e PR R PRt Rttt teetet

% ELEMENTAL RECOVERY: Cargon : 98.61
HYDROGEN 1()()-26

Uxveen .
R R A e Ry R L R Y R T R R T R R R R R R R R R A I R Ry R R e R R A R R R R 2 RA R 222221 .

€1




TABLE 27

HY PRODUCT DISTRIBUTOM
RUM NO. 788R+R5¢+2
SAMPLE NO. 35
NTALKANES 11aLkENE BrANCHED 1soMERs
CARBON NO. Wr X MoLe % Wr 2 Mok % Wr X2 Moe 7
1 14.06 55.94 0-00 0.00 0.00 0.00
2 1.57 3.32 0.57 1.31 0.00 0.00
3 0-67 0.98 4.06 6.15 0.00 0.00
4 0.89 0.98 3.27 3.71 0.00 0.00
5 1.17 1.03 3.72 3.38 0.11 0.10
b 4.4] 3.27 0.30 0.23 0.00 0.00
7 1.47 .94 1.39 0.90 0.36 0.23
8 1.33 0.74 1.15 0.65 0.47 0.26
9 1.33 0.66 l.44 0.73 0.72 0.36
10 1.31 0.59 1.33 0.60 1.05 0.47
11 1.37 0.56 0.94 0.39 1.02 0.41
12 1.35 0.51 0.78 0-30 0.75 0.28
13 1.32 0.46 0.64 0.22 0.71 0.25
14 1.33 0.43 0.50 0.16 0.68 0.22
15 1.39 0.42 0.34 0.10 0.67 0.20
16 1.67 0.47 0.00 0.00 0.70 0.20
17 1.71 0.45 0.00 0.00 0.65 0.17
18 1.89 0.47 0.00 0.00 0.45 0.11
19 2.08 0.49 0.00 0.00 0.18 0.04
20 2.53 0.57 0.00 0.00 0.15 0.03
21 2.69 0.58 0.00 0.00 0.17 0.04

22 2.63 0.54 0.00 0.00 0.17 0.03



iABLE 2/ (Continued)

HYDRUCAR T DISTR
RUN NO. 78888512
SAMPLE NO. 35
NTALKANES 1raLxene BrancHeED [soMERS
CARBON NU- Wr T Moe?® Wr 1 Moe % Wr % Moe X
23 2.47 0.u48 0.0¢ 0.00 0.16 0.03
[ 2.27 0.43 0.00 0.00 0.14 0.03
25 2.11 0.38 0.00 0.00 0.12 0.02
26 1.85 0.32 0.00 0.00 0.10 0.02
27 1.64 0.27 0.00 0.00 0.08 0.01
28 1.44 0.23 0.00 0.00 0.06 0.01
29 1.27 0.20 0.00 0.00 0.05 0.01
30 1.15 0.17 0.00 0.00 0.03 0.00
31 1.11 0.16 0.00 0.00 0.02 0.00
32 1.01 0.14 0.00 0.00 0.00 0.00
33 0.85 0.12 0.00 0.00 0.00 0.00
34 0.70 0.09 0.00 0.00 0.00 0.00
35 0.57 0.07 0.00 0.00 0.00 0.00
3E 0.42 0.05 0.00 0.00 u-00 0.00
37 0.30 0.04 0.00 0.00 0.00 U.00
3R 0.21 0.03 0.00 0.00 0.00 0.00
3 0-16 0.02 0.00 0.00 0.00 0.00

40 0.10. 0.0l 0.00 0.00 0.00 0.00




IABLE 28

Mass BALANCE
. Process CONDITIONS AND PRODUCT SUMMARY

AASARAAA AR AR R d Rt R AR AR AR a Rt id i ity R R R IR TSR SRS IS TSRS SRR 2 T

CaTaLyst : Ca(NO3)2/Zr(0OPR)U/AL203
SampLE Nho: 7REBR#R5+2+38

ReEacTor LOADING, MLS : UR0.0 T, C : 280.9 Feep RaTio,
CATALYST LoapInGg, wrZ: 13.9 P, psic : 310 CO/H2: 1.04
TiME oN STREAM, HRS : U478.0 SV, L/6/HR: 2. 47

AR AR AA AR AR AR AR AR AR RR AR RAd a0 Adanldtiatiiniislatisa i sty st e st s STTSTLILIIFTITLLLY

Usace Rartio, CO/HZ2 :  0.50 BuLk AcTiviTy,

YOverarLL Conv., CO+HZ: 3R.64 MOL SYNGAS/KG CAT/HR: U2.628
Conv . v 25.39 SPECIFIC ACTIVITY,

TH2 Conv.e v 52.37 moL CO/moL MeTAaL/MIN: 0.329

r'Offif’ifffftf?ffffifffff‘fif?ftfifififift'ftfIffififtffffffift?ffff?ff?ffffffffff?ffff*f?tft?i

WEI~HT T Propuct DiISTRIBUTION:

Hyprocareons: 11.10 hH20: 13.15
. OxYGEMATES : Q.17 co: 71.14
€02 ¢ 1,31 H2 :  3.13

PR ARttt bttt bbbttt i bttt bttt bbbt P E bRttt bttt bttt ittty

HYPROCARBON SELECTIVITY, WT%:

Cl : 18.05 C4tene :  3.57
C2tanE ¢ 1.94 C5¢Cll : 28.84
C2tene  : (.49 Cl2+C18: 18.4]
C3tane + 0.9 C19+(23: 10.03
C3tene ¢ k.22 C24+34 ;. 11.18
C4 1so+ame: 1.39 C35+ . (.92

A AR A A A Ry R ARl AR e iR Ralsaiadaaid i at R s iR ST SRS IRIRITTNS

FueL FrRAcTIONS, wTZ:

CasoLINe (CStC11): 78.84
DieseL (C9+C25) : 43.47
AR R R R R R R R R R L R R R R R g Y R R A R S R R R R R AR R AR nsd Nt aaey

7 ELEMENTAL RECOVERY: CARRON : 98.24
HyproGEN: 9X.85
. OxvGeEN : 97.94

(AR R AR AR Aa R Ra ARl Rl aaiad Rl Raad i ai iRl at gt at R R R eI TR ISTIYTRLY
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TABLE 29

HYDROCARBON PRODUCT DISTRIBUTION

RUN NC. 7888v85¢2

SAMPLE NO- 38

NTALKANES 1*ALKENE BRANCHED [3uMERS

CARBON NO. Wr 2 MoLe 2 Wr 2  Moe X Wr 2 Moe 2
1 18.05 60.71 0.00 0.00 0.00 0.00
2 1.94 3.48 0.49 0-Su 0.00 0.00
3 0.9 1.17 4.22 5.41 0.00 0.00
4 1.36 1.26 3.57 3.43 0.03 0.03
5 1.74 1.30 3.9 3.03 0.13 0.10
b 4.22 2.64 0.22 0.14 0.00 0.00
7 1.89 1.01 1.38 0.76 0.29 0.16
R 1.76 0.83 1.29 0.62 0.37 0.18
¢ 1.87 0.79 1.82 0.85 0.54 0.23
10 1.91 0.73 1.47 0.56 0.88 0.34
11 1.68 0.58 0.95 0.33 0.77 0.26
12 1-66 0.53 0.8] 0-26 0.60 0.19
13 1.h2 0.u8 0.66 0.19 0.60 0.18
1d 1.61 0.44 0.50 0-14 0-59 0.16
15 1.94 0.49 0.00 0.00 0-56 0.14
1F 1.84 0.44 0.00 0.00 0.54 0.13
17 1.83 0.4] 0.00 0.00 0.54 0.12
1& 1.93 0.41 0.00 0.00 0.58 0.12
1¢ 1.97 0.40 0.00 0.-00 0.36 0.07
20 2.04 0.39 0.00 0.02 0.22 0.04
21 1.74 0.32 0.00 0.00 0.19 0.03
22 1.64 0.28 0.00 0.00 0.18 0.03




TABLE 29 {Continued)

HYDROCARBON PR TRIBUT

RUN NO. 78838512

SAMPLE NO. 38
CARBON NO. TN T T e r gD peoness
23 .53 0.25  0.00  0.00 0.7  0.03
24 166 026  0.00  0.00  0.13  0.02
25 1.5 0.25  0.00  0.00 0.2 0.0
2 137 0.0 0,00  0.00 0.1 0.2
27 1.2 0.7  0.00  0.00  0.09 0.0
28 1.7 05  0.00 000 0.08 0.0l
29 0.8 0.2 0.0  0.00 007 0.0
30 078 0.0  0.00  0.00  0.05 0.0
3 0.66  0.08  0.00  0.00  0.04  0.01
32 053  0.06  0.00  0.00 003  0.00
33 0-40  ©-05 000 0-00  0-02  0.00
3y 030 0.03  0.00  0.00  0.02 0.0
35 0.30  0.03  0.00  0.00  0.01 .00
3% 0.2 002 0.00  0.00 0.0 0.0
37 0.15  0.02 000  0.00 0.0 0.0
38 0.11  0.00  0.00  0.00 000 000
3 0.09 000  0.00 000 0.0 000
40 0.5  0.01 000  0-00  0.00  0.00

6h



TABLE 30
SLURRY SCRERNING SUMMARY

{5

#523-41-9
15.1 uts (64.259) Cop(CO)gs Zr(0Pr) /AIL0

’ 7 t« Feed ‘2237 %: ms’ i:?:n: Selectivity wel
019 | % 1O, (3160 (1, | o fan, | kg cat/n L. (9 0 | A (e e Gt
303 [239.1 321 197 | es.7|100|0m %.7 0.07 ol 220 6! 88! 58.5
0 [239.6 20.2 1.0 }331}1%0] 0.8 19.0 0.05 s3] 196! 26 18.9] s1.6
30 [218.5 145 | 6.7]30.3]200) 0.48 1.5 0.0 158 202 T 210 l1s0f 589
10/ [200.5 20.8 90) s.5)]2.01] 061 9.7 0.02 15.0 ZJ.Z¥ 18.1 19.2] 55.°F
0 l239.0 1.0 [202{4.9]i.00)] 0.6 15.5 0.04 il 233 1.4 T liss| see
310 |260.2 5.9 [10.4 {61.31{1.00{ 0.50 a5 0.06 wo! 24| 00! 13.8] 7.2
208 [260.9 29.0 [14.9] 57420 ] 0.9 13.3 0.04 ) 2wl e E P 14.0! £9.6
302 128).7 2. 21.4 {11.81 ¢40.7 | 2.00[ 0.%8 19.9 D.06 15.0 2%.0 i 22.5 ' 10.2]| 8.6
30 |299.6!) 2. 5.6 [16.1 | 19.8] 1.5 0.6 24.0 3.07 NEEEY |i0.8] se1
N0 j2e2.3| 2. 4.0 |22.1 ) 45.9 | 1.03] 0.50 3 0.08 16.4 211 153 1 8.1] 0.9
w0z [261.6) 2. 6.1 |50.1 ] sv.1] 0.5 0.42 52.1 0.12 o] w71 1zu! 5.0) 46.4
08 12%8.6 2. 35.7 jca8] 4.0} 1.03 | 0.54 33.% 0.09 ;_7-0— N —ITET 62| 5.1
310 j2ul.4 2. 0.9 1345} 2.4} 2,00} D.5} 4.8 0.13 8.3 M2 lh.OTQ_ s.1! 519
30 [ases| 2. 3.2 (216 | 600 | 1.5 0.53 1.0 0.10 ws| Ne| 150 18| s12
38 |23 2. 67.1 |62.01 69.a] 0.50] .48 62.5 0.35 wy| 21.3 07 38| 1.9] 250
305 [281.1 55.9 [30.3| 235 | 1.00] 0.52 2.2 0.0 of 224 329 | no| 32| 06 411
30 |260.0] 2. 221 [16.2] 208 ] 1.00] 0.62 19.9 0.08 o we| 93 el | o1l 108
318 12e2.4 2. 8.8 9.4) 15.0§ 1.00] 0.52 13.% 0.04 7.9 3.4 9.3 .Ij 0.4) 54.2




WA 8 ot

Mass BALANCE
. Process ConniTions AND PropucT SumMaRy
YT TRy T R S R YR TR R R R R R R R AR R R R R R AR e R S R A R R I AR A AR AL R AR R 222224

CataLysT : Ca2(C0)8/Zr(0PR)U/AL203
SanpLe No: R523+4]+0¢3

Reactor Loaping, mMLs @ 450.0 T, C : 2%9.1 Feep Ratio,
CavaLysT LoaDING, wT%:  15.1 P, psic : 303 CO/H2: 1.00
TiMe ON STREAM, HRS @ 22.3 SV, L/G/HR1 2.10

itffftfftffftfiffifififtftfi?ifffifffffftffffffi¥fffftff+f+ff0fiffiffffffff§fifffiifff+ffi+ffi

Usage Ratia, CO/HZ :  0.43 BuLk AcTiviTy,

T0veraLL Conv., CO+HZ: 32.689 MOL SYNGAS/KG CAT/HR: 30.668
2CO Comv. : 19.65 SPECIFIC AcTIvITY, )
ZH2 Conv. ¢ U5.74 moL CO/MoL meTAL/mIN:  0.073

TR 2222222222223 222002020 22N g atdnlaa nd el Rl nd s isaiiadad iRt iRaRsaaiaiatintRiiiiddti

WEInHT % PronucT DiSTRIRUTION:

HyprocarBONS:  9.12 H20:  10.60
' Oxycenates + 0.17 CO : 75.85
(02 +  0.6] HZ + 3.bb

S N N N AR R TN T T NN NN R R IR R R RRaRaRas st R a2 R A A AR A AR 2 AR R e A RS A XU dEEE )

HYDROCARBON SELECTIVITY, WTZ:

Cl s 772 Catene + 3.8/
C2taNE ¢ 2.24 CotCll : 22.00
C2tENE + 0.45 C12+C1R: 22.56
C3tane ¢« 1.49 £19+.25: 13.49
C3teNE : 5.17 caur3y : 15.22
C4 1so+tane: 1.R2 C35+ :  3.57

T T IR I R e R R R TR TN e A R R R Y R R R R S I A R A SR R ST R RS RS R L2 RSS2 222
FueL FRACTIONS, WTR:

GasoLine (C5¢C11): 22.00
DieseL (CO#C25) : 47.42
RN L L Tt T T A AR eI TR R e R A R A A R A R A R R R R 2 X R R I AR R R R A S SRS R R RS SRR 2 L)

7 ELEMENTAL RECOVERY: CarroN ¢ 99.43
HyprROGEN: 9363

YGEN : O98.7
. TN S R N T Ty R AR a2 e a R R A A2 R A S A A A R R R R R R R R R A AR R AR A SRR 1

CD



RUN M.

SAMPLE

CARBOM
1

~N

0 ~J (e a} un r LV}

HYDROCARBUN PRUDNCT DISTR{BUTION

852344149

NO.

NO.

3

”TN;ALKAHSiE T
7.72 38.42
2-24 5.94
1.49 2.70
1.82 2.50
2.00 2.21
4.06 3.7b
1.54 1.23%
1.0b U.74
1.29 0.80
l.ub 0.R2
1.38 0.71
1.55 (.73
1.8b U-R0
2.45 0.9%
2.87 o 1.08
3.28 l.16
5.5 1.21
3.28 1.03
2.95 0.88
2480 0.79
2-87 0.77
2-b4 0.68

TABLE 32

1taLkENE

Wr %2  Moe %
0.00 0.00
0-45 1.27
5.17 9.81
3.87 5.51
3.45 3.93
0.12 0.12
u.9y U.76
0.55 .39
0.67 0.42
0.66 0.38
047 0.24
0.3%7 J.18
0.27 0.12
0.00 0.00
0.00 0.00
0.0 0.00
0.00 U.00
.00 U.ou
0.00 0.00
0.00 0.00
0-00 0.00
0.0 ¢.00

BRANCHED |SOMERS

Wr %
0.00
U.W
g.00
0.00
0.10
0.00
U.18
.81
0.47
0.34
U4y

U.34
U.¢/
0.77
0.22
.19
02
0.0l

MoLE 2
0.0
u.Qu
0-00
0.00
U.12
0.
U.14
0.57
(.24
0.22
0.20
(. ]y




TABLE 32 (Continued)

HYDRUCARBON PRUDUCT DISTRIBUTIUN

RUN NU. 8523+4119

SAMPLE NO. 3
N tALKANES 1+ALKENE BrancHED 1SOMERS
CARDOMN NU. W2 Moe % Wr 2 Moe 2 Wr %2 MoLe 2

23 2-0b 0.51 0.00 0.00 0.12 0.03
24 1.95 0.6 0.00  0.00  0.00 0.00
5 1.84 0.42 0.00 0.00 0.00 0.00
26 1.87 0.41 0.00 (.00 U-00 (.00
27 1.69 0.35 0.00 0.00 0.00 0.00
2R 1.03% 0.21 0.0U 0.00 0.29 0.06
24 0.58 0.1l 00U 0.00 0.22 0.04
3N 0.89 0.17 0.0u v-00 0.55 010
31 .71 0.13 0.00 0.00 0.25 0.05
32 0.42 0.07 0.00 0.00 V.52 0.09
3% 0.73 012 0.00 0.00 0.3 u.07
34 074 0-12 0.00 0.00 0.51 0.09
35 1.10 0.14 0.00 0.0V 0.00 0-00
e (J.95 0.15 0.00 0.00 0.00 0-U0
37 0.58 0.09 1.00 0.00 0.00 V.00
3% 0.36 0.05 0.00 0.00 0.00 V.00
3C 0.32 0-05 0-00 0-0U 0-00 0-uU

e 0.25 0.0 0.00 0.00 U.00 0.00

~4
ey



lARLE 33

Mass BaLANCE
Process COMDITIONS AND FRODUCT SiMMARY

00?0'9"00'?ffftffiffiffffififfffffif?ffftfffffffffftfffftif0*01'0'11?1'1i'fff?ff'f?t?'fff?'f’i

CATaLYsT @ Co2(C()8/ZrR(UPRI4/AL203
SamMPLE Mo: 85234414945

REaCTOR LOADING, MLS : 450.0 T, C « 239.6 Feen Ratio,
CataLysT Loanite, wtd:  15.1 P, psic  : 303 (D/H2: 1.5
TiMe on STREAM, HRS :  47.5 SV, L/6/HR: 2-10
LA A A A A R A R A d g e g A g d R g E L L R Ty T Yy Y R R Ra il r T rrspvrrvrvre:
llsace Ratio, CO/H2 : 0.53 Bk AcTiviTy,
20veraLL Conv., CO+H2: 20.21 MOL SYNGAS/KG cAT/wWr: 18.957
Z2C0 Comv. ¢ 11.63 SPECIFIC ACTIVITY,
ZHZ Conv. : 33.08 moL CO/moL meTaL/mInN:  (.052

fff'fifif'fff*fffif'fiftff'f'ftf""ffff#fffffiffff't?'?f?'ffff??fif'ffi'ftffff’?ff?f’ft?ff?ff'

WEIRHT % ProDicT DISTRIBUTION:

HynrocarBONS:  U4.81 H20: £.09
Oxvcenates :  0.07 CO : 85.56
€02 : 0.39 H2 : 3.0R

0000’09090#fflfff{ffffffffffifif’tfffffffffiff’ftffftftffitffffttfftf?'?'f’f"'fffff*ff'ff'ffff

HYDROCARBON SELECT!'VITY, wT?:

Cl R.22 CUtene :  4.35
C2taNe 2.05 C5¢Cl1 :  19.€3
Cetene 0.77 C124C18: 22.55
C3tane ¢ 1.13 C19+¢C23: 15.38
C3tenE : 5.52 C24+34 : 14.89
C4 rso+ane: 1.u5 C35+ : 4.4

fififi??t#fQtffff!fi?fffffifttttffiff'fftfttftftffiftttttt?ftf?ffffff?'f'ffffffffffff'i"f'?'f'

FueL FracTions, wTl

Gasor.ine (CS¢C11): 19.63
lreser (CO94C25) : 4R.83
LA AR A A A A R g A AR g R d L a g ARt Ay ey N Ry N R Yy R e R R R R Rttt ryvupey

% ELemENTAL Recovery: CarBON : O9R.U4p .
HYDROGEN: 98.39
Uxvcen : 98.72

LA A A R A A g R AR d R Al R ag Al ety Ty Yy R R T YR R Rttt T T T yvpurpen

71



TABLE 34

HYUROCARBUN PROINCT DISTRIBUTION

RUN NC.  B523t4149
SAAPLE NU. 5

NYALKANES 1tALKENE BRANCHED |SOMERS
CARBUK NO. Wr 2  Moe 2 Wr 72 Moe 2 Wr 2 Moue 2
1 8.22 40.17 0.00 0.00 0.00 0.00
2 2.05 5.35 0.77 2.14 0.00 u.u0
3 1.13 2.01 5.52 10.26 0.00 0.00
4 1.45 1.96 4.35 6.07 0.00 0.00
5 1.76 1.9] 4.28 4.78 0.00 0.00
v 3.0 2.78 0.10 0.09 0.0 U.00
7 0.98 0.77 .92 U.74 U.07 U.05
] (.64 O.44 0.51 0.35 0.62 U.42
< 0.97 0.59 0.68 .42 0.33 0.20
1t 1.15 0.b3 {}.88 J.49y 0.18 0.10
11 1.33 0.67 U.72 0.37 V.43 U.22
1¢ 1.48 .08 0.by U.30 0.4l (a1
13 1.07 0.71 0.52 U-22 0.47 0-20
1 195 0.77 0.38 (.15 VB9 ULy
it 2.b3 0.497 0.0 u.00 0.50 U.1%
1+ 3.0 L.y 000 0.00 0.48 u.17
17 5.43 1.12 0.00 (.00 0.45 0.15
In 3.45 1.0b 0.00 G 00 0.60 (Ja 18
I 3.27 0.95 0.00 0.00) 0.33 v.le
2r 3.15 0.87 (.00 0.0 Ue25 (.07
21 2-499 0.79 g.00 0.00 U.11 0.03
2Z 2.67 0.6/ 00U 0.00 0.10 0.03

12



RUN hC.

SAMPLE

CARBON
23
24
25
fid
27

2
2y
3
31
5
53
P
35
5
37
3k
b
g

HYUROCARBUN PROLUCT DISTRIBUTJUN

8523+4]1G
NO. S
NTALKANES
NU« Wr 2  MoLe %
2.38 0.57
2.09 0.48
2.05 0.45
1.89 .40
1.65 U.34
1.60 U.32
(.69 Ge13
0.80 .15
0.61 0.1b
U.52 U.0y4
0.64 C.12
U.7b U2
1.06 0.17
U.95 0.15
0.05 U. 10
0.52 (). 0K
C.4b u.u7
0.u] 0.06

TABLE 34 (Continued)

1tALKENE
NT 2 MoLe
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0 v.00
.00 0.0V
.00 000
0.00 .00
U.(0 v.l
0.00 0.00
0.00 0.00
.00 ¢.00
0.00 0.00
0.00 .00
0.010 (.00
0.Uu U.00
0.00 u.00

73

BRANCHED [somers

Wr 2
0.12
.07
0-00
0.00
U.00
.
U.12
025
2l
UelY
u.19
(.21
Lol
L0
L.00
U.00
LU0
u.0u

MoLe %
0.03%
0.02
0.0
0.00
TR0 Y
0.0U
0.02
0.05
U.04
0.03
0.03
.03
U0
000
0.00
0.
0.0
U-00




|ABLE 35

. Mass BALANCE

Process CoNDITIONS AND PRODUCT SUMMARY
R I e Y Y R d R AR 2R R AR R RN R R e R R R R AR LA R i Ra R i I LT Ty vy T T O

CataLyst : Ca2(CM8/Ir(CPRIU/AL203
SampLe No: 85234414049

Reactor LoapInG, ms ¢ 450.0 T, C ¢+ 238.5 Feep RAT10,
CavaLyst Loaping, wrh:  15.1 P, pstc  : 310 CO/HZ2: 2.00
Time un STREAM, HRs :  70.5 SV, L/G/HR: 2.08

AR AR AR AR AR AR ARa A0 RA a0 adllaadi et ARt il ad gt i et T Rt RS aR s 2SR RRSRET

UsaGe Ratio, CO/H2 0.4y BuLk AcTiviTy,

TOveraLL Cowv-, CO+H2: 14.54 MOL SYNGAS/KG CAT/HR: 13.507
ZCO Conv. : _6.69 SeecIFIc AcTIvVITY,

ZHZ Conv. + 30.25 moL CO/moL METAL/MIN:  0.033

AR AR AR RAL AR AR AR 2 a0 a4 aidtaalatddiadigg it i il ittt xRy TR RS XTI R TR

WeIGHT % PronucT DisTRIBUTION:

. HYPROCARBOMS:  3.30 H20:  4.17
OxycenaTes : 0.04 Co + 89.70
C02 v 0.3] H2 :  2.%39

A AR REAAA A0 0222200220 013 020 2 2220 220 0 2 2 R Y Rt aR R IR XIS TR LLL Y

TPACARRON SELECTIVITY, wtk:

Cl ¢ R.29 Ca*eNe ¢ 4.07
C2tane ¢ 1.39 C5tCll + 22.18
C2¢eNE ¢ 0.95 Cl2¢C1%: 21.01
C3tanE 0.91 C19¢C23: 15.74
C3tene . ¢+ 5.%8 C2u+3l . 15.65

C4 1so+ane:  1.11 35+ :+  3.33
Ty R Yy Y R R R R R Y R R s R i R AR LR R R A AR A RN A2 TRty yvawR ey,

FueL FracTions, wrl:

GasoLINE (CS5#C1Y): 22.1R
Nieser (CO#025) :  uR.40
R R R R R Ny R Y R R R AR L NN NN N AR AR RA2 2R R 22222022002 211 0112,

7 ELFMENTAL RECOVERY: Caron @ 100.4R
. Hyprogen:  9G.04
Oxycen @ 100.49

N R T A A R R R R R R N R R R AR 22222k 0R10R 020201000022 2222202222222228 832211 2% 2 7 3z 1517117
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TABLE 36

HYUROCA 1 T

RUN MC. 8523¢u4]t9

SAMPLE NU. 9

CARBLY KO- HT~?LKA;:)5£ 2 HTI;ALKE:CE)LE p4 Bmmi“sn ASS:E;S
1 8.29 40.87 0.00 0.00 0.00 0.00
2 1.39 3.66 0.95 2.69 0.00 0.00
3 0.91 1.63 5.38 10.11 0.00 0.00
u 1.11 1.51 4.07 5.73 0.00 0.00
5 1.33 1.46 4.17 4.71 0.00 U.00
3 4.36 4.00 Ue14 0.13 0.00 u.00
7 1.35 1.07 1.33 1.07 0.08 0.07
& 0.6b 0.45 .76 U.53 0.74 U.51
¢ 0. 98 V.60 .91 057 0.4l 0.25
1C 1.11 0.0l 1.09 Ueb2 U.18 U.10
11 1.22 0.62 0.49 U.45 .45 0.23
12 1.31 0.61 0.80 0.38 0.39 0.1%
1z 1.4] 0.0l (.08 (1,29 U. 46 Oe2u)
l- 1.60 U.b4 0.54 Ue22 u.5] 0.20 -
1c 2.29 0.85 .00 (e 10) 0.53 0.20
1t 2.57 0.90 .00 Q.0 U.5% 0.19
i 2.47 0.98 (.00 0.00 0.63 0.17
1& 3.4]1 1.06 u.00 U.00 050 0.16
1= 3.11 .92 0.0 ¢.00 ()+55 U.16
2 3.10 0.8/ U U.00 U.59 0.11
21 2.94 0.78 0.00 TS 0.29 0.0%

22 2.72 .69 0.00 0.00 0.14 U.04




TABLE 36 (Continued)

HYDRUCARBUN PRODUCT DISTRIBUTION

RUM NO. R523+4119

SAMPLE NO. 9

NTALKANES 1YALKENE BRANCHED [SOMERS

CARBOM NO. Wr 2 Moe % Wr 2 Moe 2 WrZ2 Moe 2
23 2:25 0.55 0.00 .00 0.25 0.06
24 2.21 0.52 0.00 0.00 0.07 0.02
25 2.13 U.48 0.00 0.00 0.00 0.00
26 1.91 0.4] 4.00 0.00 0.00 0.00
27 1.74 0.36 0.00 0.00 0.00 0-00
28 1.23 0.25 0.00 .00 0.14 0.03
20 1.12 0.22 G.00 6.00 0.15 0.03
30 0.9/ 0.18 n.op 0.00 0.21 0.0
31 0.85 0.15 0.00 0.00 0.14 0-03
32 (.64 0.11 0.00 0.00 U.16 0.03
33 0.73 0.12 0.00 0,00 0.12 (.02
3 0. 94 0.16 0.00 0.00 0.19 0.03
55 (.45 0.15 (.00 G-00 0.0 0.0u
36 U.78 0-12 0.00 0.00 0.00 U.00
37 U.53 U.0% (a0 0.00 0,00 U.00
3# 0.39 U.0b 0.00 0.00 0.00 U.0u
i .39 0.0b U4 U.00 U.0U (.o
4@ 0.30 0.04 ()00 0.U0 0.00 u.u0
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lABLE 3/

Mass BaLance
Process CoNnITIONS AND PronucT Surwary

PR R Rttt Rt e IRttt Rt R ARt bRttt ettt et eattrtanseeatttee

CaTaLysT @ Co2(C0)8/Zr(0PrIG/AL203
SampLE No: 8523¢41+0¢]2

Reactor Loanineg, MLs @ 450.0 T, C ¢ 200.5 Feen Ratio,
CataLysT Loaning, wrZ:  15.1 P, ps1c : 307 CO/H2: 2.01
Time on STREAM, HRS @ 9U.5 SV, L/6/NR: 1.04

A0SR AR AR RAARAAR A AR AR RRARAAARARAARR AR AR 2022232 032000 0 R 0N0820d000208282]]

Usage Patio, CU/HZ : ().4] Buix AcTiviTy,

OveraLL Comnv., CO+H2: 20.82 ML SYNGAS/KG CAT/HR: 9.6bl
Conv. : 9.03 SPECIFIC ACTIVITY,

42 Conv. : u4g.49 moL CO/moL meTaL/min: 0.022

\ AN AR AR AR AN R AA AR AR ARl AdaRia A 0020 R0 ARaRRRRaA A AR R R0 A0 R0 02 AR 0000002

WEloHT X PronuicT DISTRIBUTION:

HYNROCARRONS:  W.42 H20: S.7b
OxvoenaTes : 0.00 Cu: 82.22
€02 ¢ 0.65 H2 :  1.89

RPN R Rt R Rt R Rttt Rttt ettt tettttertttertetet’

HYNPOCARRAN SELECTIVITY, wTl:

(1 v 10426 Cieene ¢ 4.2b
C2¢aNe v 2e10 c5Cl o 23.21
C2teNE | cl2¢C18: 1R.]y
C3tANE ¢ 106 C19¢C23: 14.2)
C3*enE v 5.R] C2u+3u . 15.71
Cu 1so+ane: 1.23 £3%+ 3.9

AR AR R A R AR ANl 2300 2200000 0000200002002220222222020422222222222020

FueL Fractions, wrd:

GasovL ine (CH¢C11):  23.2]
Dreser (CQ#C25) : Uu3.87
R I R I A L A R N R A N R A R s stz sy

Y ELEMENTAL K CarRoN @ 1(X).U9
HYPROGEN:  945.3K
Oxycen : 101.21

R I Y R Y I I I A A A I A A A A R I A L 1 ax

17




TABLE 38

HYDRUCARBON PRUDUCT DISTRIBUTION

RUN NO. 852351419
SAMPLE NO. 12

NTALKANES 1taLKENE brANCHED [SOMERS
CARBUN NU. Wr 2 Moe 7 Wr 2 MoLe Z Wr?2 Mo 2
1 1026 ‘530 0.00 0.00 0.00 0.00
2 2.10 4.95 071 1.79 0.00 U.00
3 1.06 1.71 5.81 9.46 0.00 0.00
4 1.23 1.50 4,26 5.38 0.0 0.00
5 1.47 1.45 4.01 4.06 0.08 0.08
& 4.82 3.97 0.15 0.13 0.00 0.00
7 1.67 1.1% 1.30 - 0.9 0.10 0.07

k 1.04 .65 0.79 0.50 0.57 0.35
o 1.15 U.bl 0.93 ().52 0.12 .07
il 1.23 0sbl 1.10 0.5b Le2u 0.12
11 1.21 (.55 0.80 0.37 0-4]1 0.18
1 1.27 .53 0.72 0.30 0.35 U.15
12 1.35 U.52 Ovbl .24 U <40 u.15
l- 1.42 0.51 0.50) 0.18 .43 U.15
1= 2.04 0.68 0.00 0.00 Dottty 0.15
Ir 2.23 (.70 0.00 0.00 U.4? U.13
17 2+44 073 U .00 0.3 U.11
1= 2+b4 0.74 .00 0-00 0.4 .12
IS 273 0.72 0.00 U.00 U.3u .U8
2r 2.81 .70 .00 (.00 Le22 U5
21 2482 Db/ 1300 UV V.10 (.07
i 2.6% .60 (.00 0.U0 010 0.07

79



HYUROCARRON PRUDUCT DISTRIBUTIUN

RUN ML. 85231414

SAMPLE MO

CARBOK NC.
23
24
25
26
27
25
2¢
3
31
32
33
3L
s
3
37
3n
ic
iy

12

NTN;ALKAggfs 4
2.40 0.52
2.14 0.45
2.03 0.ul
1.9 0.38
1.73 V.32
1.29 0.23
1.05 0.18
1.02 0.17
1.04 0.17
1,08 0.17
0.76 0.12
U.R8 v.13
0.92 t.13
(2. %0 0.11
n.57 0.08
(.45 UMy
(1+43 U.0b
0.%3 004

TABLE 38 (Continued)

1taLkeNe
Wr 2 MoLe %
0.00 u.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 .00
0.00 (.00
0-00 0.00
0.00 0.00
0.00 (.00
0.00 0.00
000 0.00
(100 .00
(.00 .00
0.00 0.0
0.00 u.00
U.00 U.X)
0.00 u.00
0.00 J.00

7¢

BRANCHED |SOMERS

Wr 2
v.1l
0.08
0.u7
0.00
.00
g.11
0.08
0.12
0.10
0.00
0.05
0.04
u.u
V.00
0.00
0.0
.00
0.00

MoLe 2

0.02
0.02
0.02
0.00
0.00
0.02
0.02
0.02
02
U
0-01
0.01
u.00
00U
0.00
0.0
V.U
ALY




|ABLE 49

Mass BALANCE
Frocess ConpiTions AND ProbucT Summary

RAAAAAAAAR AR AR AAAASARAAAARARAAARARE4AA0L 08204020 0020 0023020820220 802302232222 02020221

CaraLyst : Co2(C0)R/ZR(QPr)U/AL203
SampLe No: R52314]1+9+16

Reactor Loaning, MLs @ 450.0 T, C v 239.0 Feep RAT1O.
CATALYST Loaping, wr%:  ]15.]1 P, psic  : 310 CO/H2: 1.00
TiMe oN STREAM, HRS @ 11R.0 SV, L/6/HR: 1.05

RAAA AR AR A AL A A A Al A R AR R Al aaaiatiaid s adi izt dadatattiidizgrzt xRt TR 2R LY"

Usace Ratio, CO/HZ «+ Q.44 BuLk AcTiviTy,

OveraL Conv., CO+H2: 33.04 MOL SYNGAS/KG CAT/HR: 15.508
%CO Comv. v 20423 SPECIFIC ACTIVITY,

TH2 Comv. + U5.85 moL CO/moL mevaL/miN:  0.038

AR AL AR A AR AR AR R AR RS AR R0 R AR TR g RE R TR R XN

WelanT % Pronuct DISTRIRUTION:

HvprocarBoNs: Q.64 H20: 11.34
Uxygenates : 0.16 CO : 74.44
Cu2 ¢ 0.8] H2 ¢ 3.61

A0 RARAAA AR RAARAR AR AR AR ARAAEASAE AR 020000 0N a R0 02200 00000800400 2R 2222208}

HYDPOCARBON SELECTIVITY, WT%:

€l ¢ 11.30 Citene :  3.32
C2vame s 2.45 C5¢Cll « 23.27
C2teme  + (.30 CI12¢CIR: 17.40
(3tane v 174 C19¢C23: 14.08
C3tene : U.5] C24+34 + 15.87
C4 1sovamg:  2.04 €35+  .3.7%

IR Xy R R R RN R R R R N R R AR R R R R R X R R R AR AR A A AR AR R R KRR R 2R AR12 102202012232 22 17
Fue FracTions, wra:

GasoLine (CSeCI1): 23.27
DieseL (CG¢C25) @ 4u.bb
X R L L R R A A R R A R R R Y X T a R T g R R N R AR AN TR AR R TR 2T

2 ELEMENTAL RECOVERY: Carpon @ 100.69
Hyprocen: 47.0]1
flxygen + 4Q.40

A A A A A A A A A A A A R A R AR ARl Rt R AR AR s i e R R A AR XA R R X2 22T



HYDROCARBUN PRODUCT DISTRIBUTION

RUN WC. 8523¢u41¢d

SAMALE NU. 16

CARBON NU.
1

2
3
4
5
b
7

k

1¢
1l
12
13
1y
15
lc
17

1R
1¢
2r
2]
22

NTALKANES
Wr 2 Moe 2
11.30 48.65
2.U5 5.63
1.74 2.73
1.97 2.34
2.10 2.01
4.]14 3.32
1.71 1.18
1.38 0.3
1.68 0.90
1.83 0.89
1.55 U.69
1.55 .03
1.0 0.00
1.4l - 0.p7
1.94 0.0Y
215 (JenS
231 ().pb
258 V.70
Z470 {ens
2.8h (.70
2.79 005
2.6b 0).59

TABLE 40

1taLkens
Wr 2 MoLe 2
0.00 0.00
0.30 0.73
4.51 7.39
3.32 4.08
2.81 2.77
0.11 0.09
0.9 U.63
0.67 0.4]
U.84 U.lub
0.83 0.4}
0.55 0.25
Lel3 J.18
.32 SIY.
e U0
0«00 0.00
000 U (K
.00 0.00
U.0u U.00
0. 0.00
0.(%) 000
U.00 0.00
.00 0.40

BRANCHED [soMERS

Wr 1
0.00
0.00
0.00
0.06
0.12
0.00
0.18
0.55
U.52
044
V.38
.34
()40
0.36
0.35
032
0.35
0.37
0]y
0.0
0.10
0410

MoLe 2
U.00
0.00

-0.00
0.07
0.12
0.00
0.12
0.33
0.28
.21
017
0.10
015
0«14
V.12
0410
0.10
0. 1v
00
U.02
0.02
0.002




TABLE 40 (Continued)

HYDROCARBON PRUDUCT DISTRIBUTION

RUN MU.  8523+41t9

SAMPLE NU. 16
NTALKANES 1+ALKENE BRANCHED [SOMERS

CARBON NU. Wt Z MoeeZ - Wr 2  Moe 2 Nt % Moe %
23 2.48 0.53 0.00 0.00 0.11 0.02
24 , 2.27 0.46 0.00 0.00 0.10 0.02
25 | 2.12 0.u42 0.00 0.00 0.09 0.02
26 1.84 0.35 0.00 0.00 0.06 0.01
27 1.59 n.29 0.00 0.00 0.05 0.01
2K 1.32 0.23 0.00 0-00 0.09 0.01
2¢ 1.08 0.18 0.00 0.00 0.08 0.01
3 103 007 000 0.0 009 0l
3l 1.Ub 0.17 0.00 0.00 0.08 0.01
3 1.09 0.17 0.00 0.0 0.00 0.00
3% 0.89 0.13 000 ~0.00 0.05 0.01
P (1.82 " 0.12 (.00 0.00 .08 0.01
5= 0.87 U.12 0«00 (.00 0.0u 0.00
pid 0.85 0.12 0.00 0.00 0.00  0.00
57 0.h3 0.0K (.00 u.00 (.00 U.00
b (.53 .07 (.00 (3. 00 U.00 0.0
3 .48 0.Ub 000 (.00 0.0 U0



TaBLE 41

Mass BaLance
Process ConniiTions AND ProbucT Summary

100 AR A A Al Rl a AR Al aidiilaaiaiinaiaiiiaiaiiia itz zasesasdaziazaziza]i

CATALYST : Co2(C0)R/Zr(UPR)U/AL203
SamMpLE Mo: 8523+4]1¢3t]9

Reactor Loaning, mc :  U50.0 T, C . 260.2 Feep RaTio,
CataLyst Loaping, wrl: 15.] P, psic : 310 CO/H2: 1.00
TiME oN STREAM, MRS @ 142.2 SV, L/6/HR: 1.05

thtrtrirrtbttrtterenttritttetetettertatrittttetttttetrtteettrnieoeeentttratertettttettestottne

Usace Ratio, CO/H2 :  0.50 BuLk AcTiviTy,

20veraLL Conv., CO+H2: 45.87 MOL SYNGAS/KG CAT/HR: 21.5%4
2C0 Conv. : 30.4 SeecifFic ActiviTy,

TH2 Conv. : b61.33 moL CO/moL meTaL/min:  0.057

EER PRIt R AR ROt Rt Rt R LRttt ettt ottt ritettietettittttter

We1~HT % PropucT UISTRIBUTION:

HyprOCARRONS : 13,23 H20: 15.4]
OxvycenaTes :  0.'R 0 . bBu.Rb
l:02 H 3-/"’0 H2 H 2057

PRERRREREE LRttt ettt iterttttbatttettretttertetrtettrecaotrttteettteertettrtstetots

HYrROCARBOM SELECTIVITY, wTZ:

cl L1540 Curene @ 2.8R
C2tame  :  3.0b Lo¢C1l + 27.3b
(2tene : 0.23 TIZ'CIX: 1¢.QR
C3tane ¢« 2.04 (194023 9.7R
C3tene ¢ 378 J2utdy o 11.20
CU 1so*amg:  2.07 €%+ . 2.59

AR A RA AR A AR AR AR A AR AR AR AR AR AR ARRARERRARARNAREE2R ]

Fuer FRACTINn=. wT%:

ASOL [NE (CS}Cll): 27.3%h
[1esec (CO4C25) @ 4u.26
R I I A A I R A I A R A A R R R A R R R L R R R TR R sy aryreIY

2 ELEMENTAL RECOVERY: CARRON : 44.4)
HyprOGEN: YK.]8
Uxvaen @ 10.S%

R A N R N R R R R N R R LR R R R R AR i RN R R R R itttz




1ABLe &<

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. R523+41+9

SAMPLE NU. 19

NTALKANES ltaLkene BRANCHED [sOMERS

CARBOM NU. Wr 2 MoLe 7 Wr % MoLe % WrZ Moe?
1 15.046  55.18  0.00  0.00 0.0  0.00
2 3.06 5.98 0.23 0.48 0.00 0.00

3 2.04 2.72 3.78 5.28 0.00 0.00

4 2.02 205 2.8 302 0.05 0.0
5 2.33 1.90 2.71 2.27 0.17 0.14
6 4.22 2-88 0.18 0.12 0.00 0.00
7 2.17 1.28 0.74 0. Y 0.22 0.13

R 2.02 1.04 0.76 0.40 0.47 024
< 2.53 1.16 0.93 0-43 0.64 .29
12 2.50 1.07 0.79 0.33 0.56 Ue23
11 2.18 0.82 (.59 0.22 (.55 0.21
12 2.10 0.73 0.49 - 0.17 0.54 0.19
12 2.11 0.7 0.3] 0.10 U.61 0.20
14 2.34 069 0.0L 0.0U 0.62 0.3
. 2.31 0464 (.04 0.01 0.58 0.16
Ir 2.29 0.59 0.07 0.02 040 0.1%
17 2.22 .54 0.7 0.02 0.4l 0.10
18 1.99 0.46 0.06 0.01 0.32 0.07
1¢ 1.6 0.43 040 0.00 0.11 0.02
2 1.97 0.4) 0.00 0.00 0.0b 0.01
21 1.93 0.38 (.00 0.00 0.07 0.01

22 1.83 0.35 (.00 .00 0.07 0.01

N4



SAMPLE NU.

CARBUN NO.

23

24

25

26

27

28

29

30

3]

32

33

34

35
26
37
3%
39

RUN NO. 8523+41¢9

19

HYDROCARBON PRODUCT DISTRIBUTJUON

NTALKANES
Wr % MoLe %
1.70 0.31
1.55 0.27
1.45 0.24
1.27 0.20
1.26 0.19
0.9 0.14
0.82 0.12
0.77 0.1
0.77 0.10
000} U.08
(.6l (.08
0.5¢ .07
0.64 0.08
0.57 U.07
(145 0.05
.37 0.04
0.3% 0.04

0.24

0.02

1 taLKENE
WT 2 Moe 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
(.00 0.0
0.00 0.00
U.00 U-00
0.00 U+ 00
0.00 0.00
0.00 0. 00
.00 (). 00
0«00 u.00
0.00 0.00
U.00 (.00
().00 U.00
0.00 u.00

TABLE 42 (Continued)

BrancHED [somers

Wr %
0.08
0.07
0.06
0.05
0.00
0.07
0.05
0.07
0.06
0.04
0.03
U.05
U.00
g.00
0.00
u.u0
.00
0.0

MoLe %
U.01
0.0l
u.01
u.01
0.00
0.01
0.01
L.01
0.0l
.01
0.00
0.Ul
0.00
U.00
U.00
0.00
G.00
0.00




lABLE 43

. Mass BaLANCE

Process ConniTions AND ProDuct SumARv
T YT T T R R TR T TR N S 2222220 A2 222002220202 2222222222222 2220222222322 1Y

CataLyst : Co2(C0O)R/Zr(0PR)U/ALZ0>
SampLE Nao: R523+4]140+22

Reactor LoADING, MLs @ H50.0 T, C :  260.9 FEep RaT1o,
CataLyst Loaping, wrl: 15.1 P, pstac  : 35 Cu/H2: 2.03
TiMe on STREAM, HRS @ 166.5 SV, L/G/HR: 1.03
I Y T I TN T e R I a R At e R s LA R A AR AR A A AR R R R A R R R S A 2R 22 2L 1R T
Usace RaTio, CO/H2 :  0.53 BuLk AcTiviTy,
OveraLL Conv., CO+H2: 2R.97 MOL SYNGAS/KG CAT/HR: 13.304
2CO Conv. ¢ 14.54 SPecIFIC ACTIVITY,
ZH2 Conv. v 57.41 moL CO/voL MeTAL/MIN:  0.036

T N N R T R R R R R R R R R R R R A R R XA R g AR AR RN R R ARl Ral i Rad i aasdiaadastiRasisRatig;

WelaHT & PrOomcT DiISTRIRUTION:

. Hyprocarpons:  6.19 H20:  7.5]
OxysenaTes : 0.08 cO : 83.05
€02 v 1.70 H2 +  l.db

X R R R AR R R R R L R R R R R R R AR R A e R AR AR A AR A A AR AR AR AR AR ARREARAMARARSRRRARARAAARAA/

HYrROCARBON SELECTIVITY, WTA:

£l ¢ 13,30 ' Chtene ¢+ 3.31
C2tANE s 2,53 C5¢C11 25 82
CZ2tENE ¢ (.56 Cl12+C18: 22.11
C3tane  + 1.05 €194C23: 11.71
C3tene . ¢+ 4.54 C2u+34 «+ 11.b9
€4 1so+ane: 1.00 3%+ ¢+ 2.29

Y I T N S R X2 IR R R R IR 1R 2R A AR AR AR AR AR 222220222 R 2222222222222
FueL FRACTIOMS, WTZ:

GasoLtme (C5#C11):  25.82
D1eseL (C94C25) : 47.06
REE PR PR R R PP PR Rttt bttt it e ettt itttretey

HynroGeN: 96-88
Oxveen : 99.30
N R I RNz XN IR R R R s Rt an 2 T2t 202222022202222 0222208 2 002220200 02RassRataltinls

. I ELEMENTAL RECOVERY: CArBOM : 9YR.63

8¢



TABLE 44

HYDRUCARBON PRODUCY DISTRIBUTIUN

RUN MU. H523#ult9

SAMPLE 0. 22
NEALKANES 1taLkene BRANCHED [SoOMERS
CARBON NO. WT T Moe 2 Wr T Moe 2 WT 1 Mo 2
o 13.30  52.67 0.00 0.00 0.00 0.00
2 2.5% 5.3u 0.5 1.26 U.00 U-w
3 1.05 1.52 4.54 b.85 0.00 0.00
4 1.09 1.19 5.3] 3.74 0.00 0.00
5 1.35 1.19 3.07 2.78 0.08 .07
€ 4y.4? 3.29 0.22 0.17 0.00 v
7 2.00 1.27 1.32 0.85 0.23 u.15
R 175 0.97 1.06 0.60 0.39 0.22
¢ 1.65 0.81 1.21 0.61 0.52 25
1€ 1.69 0.75 1.10 0.50 0.73% 0.32
11 1.56 0.63 074 0.30 0.70 0.29
12 1.62 (.60 .71 0.27 0.51 W14
12 1.71 0.59 0.58 0.20 0.b. 0.21
14 1.90 0.61 .40 .13 0.6¢ 0.2
15 2.40 0.72 0.00 0.00 U.76 U.23
le 2.54 0.71 U.00 0.00 U.78 (.22
17 2.73% 0e72 0. 00 0.00 0.75 .20
1% 2.75 0.69 0.00 U.00 0.68 0.17
1¢ 2.59 0.6l 0-00 n.00 0.37 0.09
20 2.33 .52 (.00 .00 0.16 U.04
21 2-10 .45 0.00 0.00 0.12 0.03
22 201 0.4 000 0-00 009 0.02

87



TABLE 48 (Continued)

HYDRUCARBON PRODUCT DLiSTRIBUTION

RUN NU. B523t4119

SAMPLE NO. 22
CARBON L. T P i
23 1.84 0.3 .00 g.0u 0.09 .02
24 l.bb 0.31 0.00 U.(}0 0.08 0.02
25 1.54 0.28 0.00 0.00 0.07 0.01
2 1.34 0.23 0.00 0.00 0.06 001
27 1.18 0.20 000 0.00 005 001
2R 1.02 0.16 U.00 0.00 0.08 U.01
29 0-86 0.13 0.00  0.00 006 0.01
X 0.81 012 0,00 000 0.07 0.01
3] 0.77 0.11 0.00 0.00 0.0b u.0l
32 0.75 0.11 (.00 0.00 0.00 (.00
33 .58 0.08 0.00 0.00 0.03 U.00
24 U.56 (.07 0.00 0.00 (.04 .01
35 0.59 0.08 U 0.00 U.00 .00
3h 0.52 . 0«06 0.00 0.00 U.0u u.00
37 0.40 0.05 0.00 0.00 0.00 U.00
b1 0.31 0.04 0.00 0.00 (.00 U.00
3G (.28 0.03 0.00 0.00 0.00 0.00
40 0.20 0.02 U.00 0.00 0.00 0.00

£8



CateLyst - Co2(T0)R/Zr(0Pr)U/AL203

JAMPLE No: 8523141

ReacTor LOADING, MLS
CATALYST LoaDING, wTl:

TiMe oN STREAM, HRS

+9¢42S

450.0
15.1

Japee 45

Mass BaLANnCE
ProceESS CONDITIONS AND PrODUCT Summary

Feep Ratio,
CO/M2:

189.5

I, C : 261.7
P, pstc  : 307
SV, L/6/MR: 2.08

BuLk AcTivity,

MOL SYNGAS/KG CAT/MR:

19.884

Usage Ratio, CO/H2 :+ 0.58
JOveraLL Conv., CO+H2: 2}1.4]
2C0 Conv. + 11475
ZH2 Conv. 40.70

We1aHT T PrODUIC

FYDROCARBRON SEL

FugL FracTioms,

7 ELEMENTAL RECOVERY:

T DISTRIBUTION:

HyorocaRBONS:  U.(i]
OXYGENATES 0.0b
CU: ! 0-76

ECTIVITY, wTX:

Cl s 16017
C2¢tane ¢ 2.84
C2vene 0.76
C3tane 1.14
C3tene '5.28
C4 1so+ane: 1.23

wrl:

GasoLine (CS5+C11):
NieseL (C9+C25)

CArRROM
HYDROGEN ¢
OXYGEN

24.95
L‘Sisx

9%.64
95.68
97.87

SpeciFic AcTiviTy,

moL CO/moL meTAL/MIN:
A A R A e A A AR R R g e g A Rty Ly R Y R I LRt LR LRI T rrT I e evreeSY

H20:
ce
H2 .

0.058

5.49
87.58
2.10
A A A A A g A A R R Y AR LR LR A A R Laa 11T

Cytene @ 3.85
£5:C11 ¢ 24.95
C12¢C1R:  22.46
C19¢C23: 11.10
Cout3u R.58
C35+ :  l.64

AR AR A g A A R R NN R A R R Y R R R R R AR a2 R R R R Rty Y YYY

2.10

- fl"f'fff'f'f’fif"f""i?'f’fOQOQi)00’i"'if”'fv'if090!0'000"'100?*#”000Q'!fi’f’f’fi""f"

AR AR A A R A A AR AR AR R X R XY Y Y N TN R R R SRR R it O YYYY

01'0??00?'00t00’##?’+f’f?f’f!f’f’#f’f0f'fff?ff.ffiff?"t"fffft'ffffffffftfffffffftffffffi'ffth

01000000'00'90090'0!#!100?'*009##?'1'0*fff*ffff?fff"f'f'"f’f*f?'ff’fft't'?tfi'fif?f?ifi"fifi



1ABLt 4o

HYDROCARBUR PRUDUCT DISTRIBUTION

RUN NO. 8523¢4119

SAMPLE hU. 25
NTALKANES 1taLKENE BRANCHED [soMERS
CARBUN NU. Wr T Moe 2 Wr 2 Moe % Wr 2 Moe %

1 16.17 5b.33 0.00 0.00 0.0 0.00
2 2.84 5.27 0.76 1.51 0.00 0.00
3 1.14 l.44 5.28 7.01 0.00 0.00
| 1.23 1.18 3.85 3.84 0.00 0-00
5 1.54 1.19 3.73 2.97 0.00 0.00
6 4.56 2.95 0.21 0.14 0.00 0.00
7 1.49 (.83 1.35 0.77 0.16 0.04
8 1.25 0.61 0.93 U.46 0.20 0.10
Q 1.32 0.58 1.07 0.48 0.31 0.14
16 1.58 .62 1.20 048 0.57 022
1 .73 0.62 097 0.35 073 0.28
12 1.75 (.58 0.%3 0.29 0.55 0.18
13 1.76 U.53 0.72 022 U.b2 (.14
14 1.40 .51 .53 .15 0.69 0.19
15 2:25 0.59 0.00 0.00 .73 0.19
15 2.51 .57 ¢.00 0.00 0. R0 0.20
17 2.51 0.58 0.00 0.00 U.87 0.20
IR 2.73 U.60 0.00 0.0 0.95 .21
19 2.68 0.56 U.00 0.00 0.81 0.17
20 2.22 0.4 0.00 0.00 0.46 0.09
21 1.75 0.33 0.00 0.00 0.18 0.03
22 1.49 0.27 0.00 0.00 0.11 0.02



RUN M.

SAMPL=

CARBU
23
24
25
26
27
28

3¢
31
32
53
3u

3¢
37
3%
3¢
40

HYDRUCARBUN PROWICT DISTRIBUT UM

852314149
hu. 25
NTALKANES
NU. Wr % MoLe &
1.32 0.23
1.23 C.20
1.12 0.18
0.99 0.15
0.86 0-13
V.75 0.11
0.63 0.09
0.58 0.0R
0.56 (.07
.4/ 0.0
0.46 0.06
(.45 0.08
.43 0.05
U.37 0.04
0.28 0.03
.22 0.02
.19 0.02
(14 0.0}

TABLE 46 {Continued)

1taLxENE
Wt 2 Moce ¥
0.0C (.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0. 0.00
0.00 0.00
.00 0.00
0.0 0.0u
0.00 u.00
U.00 0.0u
.00 0.0u
(.00 0.00
(e 0.00
(.00 0.00
0.00 0.00
0.0 0.00
0.00 0.00

91

BRANCHED |SOMERS

WT 2
0.09
0.07
0.06
0.05
U.04
0.05
L.05
U.05
.04
.02
0.02
0.02
0.0¢
.00
.00
0.00
0.0
0.00

Moe 2
0.02
0.0}
U.0l
0.01
0.01
0.01
0.01
U.01
0.01
0.00
U.00
0.0
U.Q0
0.0




lapLe 4/

Mass BaLance
. PrRocESS CONDITIONS AND PROPUCT SUMMARY
IR I R R R R R R R R R R A R R R R L 1R 2 2220022020 0800atttarrsrrTIITTTTI ySTToyyyyY

CAaTaLYST ¢ Co2(COIR/IR(DPR)4/ALZ203
SampLe No: RS23t4146t27

Reactor LoADING, MLs @ U450.0 I, C +  259.6 Feep Ratin,
CataLvsr LoapInG, wT%:  15.1 P, psta  :+ 310 COrHzy 1,50
Time om STREAM, HRS ¢+ 262.8 SV, L/G/HR: 2.10

A AR A AR R AR AR A AR R R R Rl R R g R AR i A AR AR AR AR Aa AR e R IR R R R AR RARR2R

Usage Ratio, CO/H2 «+ 0.8l BuLk AcTiviTy,

%0veraLL Conve, Ci+H2: 25.61 MOL SYNGAS/XG CAT/HR: 24.021
Conv. v 16.12 SeecIFic AcTiviTy,

ZH2 Conv. : 39.84 roL CO/MoL MeTaL/MIN:  0.072

AR AR AR AR A AR AR ARA AR AR AR ARl AR ad Rl R R e R ARSI IRTRTRTRY

WE13HT % PropucT DISTRIBUTION:

HyprocarBONs:  5.11 H20:  6.K0
. UxYGENATES :  0.(0b €O+ 84.29
€02 : 0.75 H2 + 2.8

trttbptebtb bbbttt ittt ettt ettt ettt ertittattttrattrotobtetttes

HyrRPOCARBON SELECTIVITY, wTl:

] v 1R.47 Cusene ¢ 3.99
C2tANE 3.3 C5+Cl]l « 24.70
C2teNE ¢ (.57 C12¢C18: 1R.83
C3taNE ¢ 1.60 ClovrC23: 10.56
C3teme .+ 5.36 coudy « Q.10

C4 1so*ane: 1.R2 €35+ + 1.67
R I R R R Ry R N R Y R R R R R R R R R LR AR R22A2 2222 R R sRsRarssssirII

FueL FracTions, wri:

GasaLine (CStC11): 24.70
Dieser (CA+C25) : 40.94
AR R0 R2000020012202030084200020833280 2320232422 023223222222222222222322222328242228

% ELEMENTAL RECOVERY: Carpon : 94.24

HyproGen: 94.34
. Ixvgen ¢ 95.39
S 222X X ey T R Y Ry N R L Ry R R S R A R R AR R AR R 222222222002 002 2228220222 21 221:T

22



HYDROCAREON PRODUCT DISTRIBUTION

RUN NL. 8523v41t9

SAMPLE NC.

CARBUK NO.
1
2
3
y
5
b
7
8

-
10
11
12
13
14
15
I
17
18
1<
2
21
22

27

NTALKANES
Wr 2  Moe
18.47 58.99
3.32 5.65
1.60 1.86
1.75 1.54
2.13 1.51
4.ui 2.62
1.73 0.89
1.38 0.62
1.50 0«64
1.74 ()e63
1.78 0.58
1.78 .54
1.77 0.44
1.78 (.46
1.99 0.48
1.92 0.43
1.98 .42
2.01 0.40
2.15 0.4]
2.20 0.40
1.87 0.32
1.58 0.26

TABLE 48

1tALKENE
WT 2 Moce 2
0.00 (.00
0.57 1.L5
5.36 b.52
3.99 3.64
3.73 2.72
0.18 0.11
1.00 0.52
0.72 0.33
().R3 U.34
0.94 C.34
0.77 0.25
(). hC .21
.52 .15
0.3¢5 J.09
0.0C u.00
0.00 .00
.00 0.00
0.00 0.00
0.00 0.00
0.00 (.00
0.00 0.00
0.00 0.0

23

BRANCHED [SOMERS

Wt 2
0.00
0.00
0.00
0.07
0.14
0.00
Ue14
0.18
0.29
0.35
0.66
(.48
U.5b
0.00
0.62
U.65
0.55
U.60
0.52
0.4l
0.19
0.13

MoLe 2

0.00
0.00
0.00
0.06
0.10
0.00
0.07
U.08
0.12
0.13
V.22
O.1u
.15
u.15
0.15
0.15
.12
0.12
U-10
0.07
0.03
0.02




TABLE 48 (Continued)

HYDROCARBON PROUUCT DEISTRIBUTION

RUN MO,  B523+u4119

SAMPL= NO.

CARBCY NO-
23
24
25
26
27
2F
2
3C
31
3
32
2
<
pio
s7
%
3c
4

27

NTALKANES
W% Moe 2
1.40 .22
1.26 0.19
1.15 0.17
1.02 0.14
0.91 0.12
0.79 0.10
0.68 0.09
0.63 0.08
0.58 0.07
0.50 0.06
0.50 0.05
0.49 - 0.05
(.46 0.05
0.39 0.04
0.30 0.03
0.25 0.02
0.17 0.02
0.11 0.01

1#ALKENE
Wr %2 VoL %
.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 - 0.00
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

BRANCHED [SOMERS

Wr 2
0.11
0.10
0.09
0.07
0.05
0.06
0.95
6.05
0.04
0.03
U.02
U.02
U.00

0.00

0.00
(.00
0.00
0.00

MoLe %
0.0z
0.3
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0-00
0-00
0.00
0.00
0.00



TABLE 49

Mass BALANCE
Process ConnITIONS AND PronucT SumMary

PRttt Rt R R R R RO RN PR R RN R R R R R R ARt Rt bty

CaraLysr : Co2(C0)8/Zr((0Pr)U/AL203
SampLE Mo: 8523+4]1 9430

ReacTor LoADING, MLS @ U50.0 T, C : 26243 Feen Rati0,
CataLyst LoaDinGg, wt%:  15.1 P, psic  : 310 CO/H2: 1.03
TiMe om STrReAM, HRS : 286.7 SV, L/a/mry 2.10

CHREE R R R R R R AR PRt R ROt Rttt Rttt R Rt ROttt eRtttteet

Usace Ratio, CO/H2 : 0.50 BuLk ActiviTy,

YOveraLL Conv., CO+H2: 33.97 MOL SYNGAS/KG CAT/MR: 31.867
0 V. v 22,42 SPeciFIc ACTIvVITY,

TH2 Conv. 1 45.90

moL CO/moL METAL/MIN:  (0.U8S
R R Ty Y Ry R R R R R RN R R Y R AR RRa RN R g RRtrrrrrrrrcrrrrrTTTTTYYyYYYY

WeIaHT % PrOPUCT DiSTRIBUTION:

HvprocarBons: 9.17 H20: 11.74
OxrcenNaTes : 0.]6 CO : 74.02
cn2 : o 1.34 HZ2 : 3.5/

SRR R R R R RPN R R RNttt Rt Rttt Rt r et rteeReeseeeteeeey

HYynPOCARBOM SELECTIVITY, WTA:

Cl v 22.55 Cueene @ 3.65
C2%ane : 4.13 C5¢Cl] « 27.13
C2teNE 0.3 C12¢C18: 15.26
Eguue ' 3;“ CIE:CSLZ‘S: ;-%
t 4 . ' .
Cy ?gg*ANE: 2-8% E%S* : 0-6?

R A R A A A A A A A R A AR A A A A A AR R aaa ettt tads R At Rt day g R a AR R S A X Y AT TR AT ]

FueL FracTions, wrl:

GasoLIne (C5¢C11): 27.13
Dreser (C9+C25) : 35.06

PRttt bttt Rttt R P PR Rt R R R LRt iRttt R E R Rt Reetetetett

% ELenentaL Recovery: CarBOonN : 97.]12

HyproGgen: 98.70
UxvyGen : 98.63
R R TRy Y Yy Ty R R R N AR LR AR R R R R R R s R sRrRrrrtrsrrssrrzssrmy

or




1ABLE 5U

HYDROCAREON PRUDUCT DISTRIBUTION

RUN NC. 852314119
SAPLE NJ. 30

NTALKANES 11ALKENE BRANCHED |SOMERS
CARBUN NO- Wr 2 Moue % Wr % Moue % Wr 2 Moe 7
1 22.55 62:65 (.00 0.00 0.00 0.00
2 4.13 6.13 .31 0.50 0.00 U.00
3 2.74 2:77 4.82 5.10 0.00 0.00
4 2.76 2.11 3.65 2.90 0.07 0.05
5 3.12 1.92 3.48 2,21 0.24 0.15
6 4.56 2:36 0.18 0.10 0.00 0.00
7 2:25 1.00 0.69 0.31 0.17 0-08
8 1.71 0.67 0.64 L.25 0.33 0-13
9 2.07 0.72 0.74 0.26 0.55 0..9
10 2.29 0.72 0.72 0.23 U.47 0.15
11 1.89 0.54 0.53 0.15 0.50 0-14
12 1.78 0.47 U.44 V.12 0.47 0.12
13 1.70 0.4l 0.29 0.07 0.49 .12
14 1.83 .41 0.00 0.00 0.49 011
15 1.68 0.35 0.00 .00 0.47 0.10
16 1.55 0.31 0.00 0.00 0.43 U.UY
17 1.46 0.27 0.00 g.00 U.38 0.07
18 1.44 0-25 0.00 .00 0.35 0.06
19 1.55 0-26 0-00 0.00 0.27 0.04
2 1.80 0-28 0.00 .00 0.23 U.04
2] 1.65 0.25 0.00 0.00 0.19 0.03
22 1.36 0.19 0.00 0.00 0.13 0.02

ec



TABLE 50 (Continued)

HYDROCARBLY PROUUCT DISTRIBUTIUN

RUN NO. 8523t4149

SAMPLE NO. 30
R0, T et W heer R el
23 1.18 0.16 0.00 0.00 0.11 0.0l
24 1.05 0.14 0.00 0.00 0.09 0.0l
25 0-94 0.12 0.00 0.00 0.08 0.0l
26 0.83 0.10 0.00 0.00 0.06 0.0l
27 0.71 0.08 0.00 0.00 U.05 0.0l
28 0.62 0.07 0.00 0.00 0.06 0.0l
2 0.53 0.06 0.00 0.00 0.03 0.00
50 0.47 0.05 C.00 0.00 0.03 0.00
31 0.44 0.04 0.00 0.00 0.01 0.0
52 0.42 U.04 0.00 0.00 - 0.0l .00
33 0.40 U-U4 - 0.00 0.00 0.00 0.0u
sS4 0.35 0.03 0.00 0.00 U.00 0.00
35 0.29 0.03 0.00 0.00 U.0C U0
5t 0.22 0.02 0.00 0.00 C.00 0.00
57 U.16 0.01 0.00 0.00 0.00 ().00
38 0.10 .01 .00 0.00 0.00 .00
56 0.08 0.0l 0.00 0.00 v.00 U0
40 0.05 0-00 0.00 0.0¢ 0.00 0.00




[ARLE 51

Mass BaLANCE
Process ConpITIONS AND PRODUET SUMMARY

ttertttettittattibrtrttititettttttttbtttettotrteetbtttttrtbtttttetetirtttttttettitttetettestt

CataLyst : Co2(CD)R/Zr(0PRIU/ALZ03
SaMPLE No: 8523+41+0433

ReacTor LOADING, MLS :  U50.0 T.C 261.6 Feep RaTio,

CaTaLYsT Loaping, wr¥: 15.5 P, psiG 302 (P/H2: 0.50

TiMe oM STREAM, MRS @ 309.6 SV, L/G/HR: 2.08

N TR it R iR R R ARt R Rat s R a2 AR AR R AR R R R s A R SR IR R X R SRS R TR RR 22

Usace Ratia, CO/HZ «  0.42 BuLk ActiviTy,

T0veraLt Conv., CO+H2: 56.10 MOL SYMGAS/KG CAT/HR: 52.111
20 Comv. + 50.06 SPecIFIC ACTIVITY, -
TH2 Comv. r 59.13 Mot CO/moL MeTaL/mIN:  0.120

AAAAAAA A0 RARAERARRARSERARR R Ria R iR ita iRt tainaiasaiRiasisddlisiniaiadiiissiisd

WEI1SHT % PRODUCT UISTRIBUTION:

. HyprocarBons:  20.80 H20:  25.48
OxyseNATES @ 0.65 CO : u5.08
C02 s 2472 H2: 5.26

'fttfiffiiiffiffiitifif+ifiitiiii+ff+fffitffffifffft?tftiiifiifitfffiiitfifffttfitffftftfffitiff

HyprOCARBON SELECTIVITY, WTA:

27 .26 Cltene @ 2.09

rl :

C2¥ANE ¢ 4.88 C5¢C11 :+ 28.tb
C2tenE ¢ 0.12 Cl12¢C18: 12.61
C3tz2ng ¢ 5.26 C19+C23: 5.]13
C3teNe ¢ 2.9 C2ut3y +  4.85
CH 1sotAaNE:  H.78 €35+ :  0.82

A A AR R A A R AR R A Ae A AR na sl aatiinsi sl iR iniaRiatisaniiasnidaiitiitadanbadinstiag

FugL FRACTIONS, WTZ:

GasoLINe (CStC11): 28.66
Dieser (CO#C25) : 29.61
N2 122222202000020220 020 ttnttati it ie st L Rt aaR g s Rt aRi RRRa2RLE]

. Y ELerenTAL Recovery:  Careon @ 96.54
HYproGEN: 93.23
Oxycen : 9R.19

AR AR R R R AR R LA R R iR R R R R R R SRR R R R R a2 A AR a AR R R R SR R AR AR RS2 XSS RT ST

ar



RUN MG.

SAMPL=

CARBCN
1

~2 (¢ 2] (S &= W N

Te) 20

1C
1l

13
lu
15
16
17
18
1¢
20
21
22

TABLE 52

HYUROCARBUN PRODUCT DISTRIBUTION

852314149
NO. 33
NYALKANES

NO. Wr 2 Moe %
27.26 bb.18

4.88 b.32

5.26 4.65

4.68 3.14

4.73 2.55

4.43 2.00

2.93 1.14

2.29 0.78

2.94 0.89

2.78 L.76

2.10 0.52

1.9 0.45

1.75 (.37

1.60 0.31

1.47 0.27

1.34 0.2%

1.21 .20

1.10 0.17

1.03 0.15

1.01 0.14

0.95 ¢.12

0.86 0.11

1taLkEne
WT 2 Mo 2
0.00 0.00
0.12 C.16
2.95 2.73
2.69 1.86
2.13 1.18
0.20 0.09
0.29 0.12
0.42 C.14
0.43 U-15
0.29 U.08
.15 ¢.04
u.00 U.00
(.00 U.00
0.01 0.00
.01 .00
0.00 000
0.00 0.00
0.00 0.0C
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

BRaNCHED |soMERS

Wr %
u.00
0.00
0.00
0.10
034
0.00
(.00
u.47
0.74
0.57
O.44
U.40
0.3
0.33
0-30
(.28
0.25
0.23
U.18
0.11
0.09
0.08

MoLe 2
0.00
0.00
U.00
0.07
L.18
0.00
0.00
0.16
.23
U.1b
0.11
U.0u
u.08
U-Ob'
U.0b
0.05
U.04
0.04
0.03
0.01
0.01
0.01




IABLE 52 (Continued)

HYDROCARBUN PRODUCT DISTREBUTION

RUN NG« 852314149

SAMPLE NO. 33

NTALKANES 1taLKENE BRANCHED ISOMERS

CARBON NU. Wr 2 Moe % Wr 2 Moe % WrZ2 Moe?
23 0.77 0.09 0.00 0.00 0.07 0.0l
24 0.69 0.08 0.00 0.00 0.06 0.01
25 0.62 0.07 0.00 0.00 .06 0.01
26 0.55 0.06 0.00 0.00 0.05 0.00
27 0.48 U.05 0.00 0.00 V.04 0.00
28 U.42 .04 0.00 0.00 0-06 0.01
2 0.37 0.03 0.00 0.00 0.04 0.00
3C 0.33 0.03 0.00 0.00 0+03 0.00
31 0.29 0.03 0.00 0.00 .02 0.00
32 0.26 0.02 0.00 0.00 Ue02 U.00
33 0.23 0.02 000 0.00 0.01 0.00
3L 0.25 0.02 0.00 0.00 0.01 (3« U0
35 0.23 0.02 (.00 0.00 0.00 u-00
3t 0-19 0.01 0.00 0.00 0.00 .00
37 0.15 0.0l 0.00 .00 0.00 0-00
38 0.11 0.01 (.00 0.00 0.00 U.00
3¢ 0.09 0.01 0.00 0.00 0.00 0.00
ug 0.0 .00 0.00 0.00 0.00 0.0

10C



IARLE 54

Mass BaLance
Process CONDITIONS AND PronucT SummMary

AR R AR AR AR A AR AR A A ad AR Aa AR A AR Aaad Al aaalliaaas il Rtztadzgasaisliat

CataLyst @ Co2(CO)R/Zr(UPr)U/AL203
SamPLE Mo: 852314149436

Reactor LoaDING, Ms @ 450.0 T, C . 258.6 Feep Ratio,
CATaLYST Loaping, wtZ:t  15.1 P, psic  : 308 CosH2: 1.03
Time oN STREAM, HRs : 335.0 SY, L/6/HR: 2.10

PREREE Rttt Rt Rttt Rt ROttt Rttt ettt Rttt ettt ttttenty

Usace Ratio, CO/H2 :  0.54 Bulk Acrtivity,

X0veraLL Conv., CO+H2: 35.71 MOL SYNGAS/KG CAT/WR: 33.499
0 Conv. v 24479 SPECéFlC ACTIVITY,

ZH2 Conv. + 46.99 moL CO/moL meTaL/min: 0.093

PRttt ettt bttt bttt ettt ettt ettt ettt Rttt et e ennesaettttrttotteetettesetsse

WEIGHT T PronucT DisTRIBUTION:

HYDROCARBONS:  R.44U H20: 11.63
Oxveenates @ 0.20 Co: 75.14
02 0,92 H2 + 3.67

PEAPER ettt i Rttt ettt ittt tr bt rttettavtiitttettrtttttetotieatetetntatttetetettertoteet

HYDROCARBON SELECTIVITY, WTZ:

Cl . 19.87 Cutene @ 4.04
C2tANE ¢ 3.39 C5¢C11 . 3].13
C2teNE v 0.38 C12°71R: 17.u4l
C3tane s 2.25 Cle+C23: 7.55
C3tenE v 8.6 Coyt34 «  5.38
Ch 1sno+ane: 2.64 €35+ : 0.R0

Prevtrtetbtitertettdtrtetitetttetettatedatrtitttttnattettrtetttettterttietttttrrerttiteostteedt

FueL FrRACTIONS, WTZ:

Gasorine (C5#C11): 31.13
Dieser (C9#C25) : 36.75
AR R Ry N Ry R N R N A L R R AR R A LI LR R R R R R R AR R A R A R A R R R R R R R a2 2Rz RR 221X 2222 122L;

Hyprocen: 93.29
OxvGen : 9u.65
A R Ly Yy A Yy Y d g R R R A Ay R e T A R XA R R e TR TR T YA AT TR ALY Y

% ELerenTAL Recovery: Carpor @ 92.32 .

o1



- TABLE 54

HYDROCARBON PRUDUCT DISTRIBUTON

RUN MO«  8523t41+Y

SAMPLE NO. 36
_ NTALKANES LtaLKENE BRANCHED |SOMERS
CARBON NU. Wr 2 MoLe 7 WrZ Moe 2 WrZ Moe 2
1 19.87 59.00 0.00 0.00 0.00 0.00
2 3.39 5.36 0.38 0.64 0.00 0.00
3 2.25 2.u3 5.16 5.84 0.00 0.00
4 2.57 2.11 4.04 3.42 0.07 0.05
5 3.02 1.99 3.91 2.65 .24 .16
b 6.25 3.45 0.24 0.14 0.00 0.00
7 2.80 1.33 1.10 0.53 0,22 C. 1l
8 214 0.89 0.84 0.35 0.22 209
9 2.25 0.84 0.R8 0.33 0.37 0.14
10 2447 0«83 . 0.B4 0.28 0.37 0.12
11 2.04 0.62 .57 0.18 0.37 0.11
12 2.01 0.56 .48 0.14 (.38 0.11
13 1.97 0.51 0.39 010 0.40 0.10
14 2+1b Y 0.00 0.00 0.47 0.11
15 2.01 0.45 u.00 0.00 0.48 .11
16 1.88 0.39 u.00 (.00 0.47 0. 10
17 1.77 0:35 0.00 0.00 0.45 .04
18 1.69 0.32 0.00 .00 0.41 0.08
19 1.68 0.50 0.00 U.00 U.30 u.05
20 1.65 0..8 0.00 0.00 0.27 0.05
21 1.33 0.21 0.00 0.00 0.18 0.03
72 1.04 0.16 0.0 0.00 0.11 0.02

LY.
RS



TABLE 54 (Continued)

h*DRUCARBON PRODUCT DISTRIBUT]ON

RUN NO. 8523#41¢9

SAMPLE NU.

CARBON NO.
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3R
39
40

36

NTtALKANES
AT % More %
0.89 0.13
0.79 0.11
.70 0.09
0.62 0.08
0.55 0.07
0.47 0.0¢
0.4l 0.05
0-36 J.04
0.3] 0.03
0.27 0.03
0.26 0.03
0.24 0.02
0.22 0.02
n.18 0.02
0-14 0.0l
C.11 0.01
0.08 0.01
0.06 0.01

1tALKENE
WrZ Moe %
0.00 U.00
0.00 0.00
0.00 u.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
{000 0.00
U.0u 0.00
0.00 0.00
U.00 0.u0
U.ou (.00
{1.0) 0.00
.00 0.00
0.00 C.00
0.00 (.00
.00 0.00
0.00 U.00

LU

PrencHED |sSOMERS

Wr 2
0.08
0.07
C.06
0.05
U.05
0.06
0.04
0.03
0.02
0.0l
0.01
u.0]
0.60
U.00
u.00
0.00
0.00
u.00

MoLe %
0.01
0.01
0.01
0.01
0.0l
t.01
J.00
0.00
0.0y
0.00
0.00
0.00
0.00
Le0C
u.0C
0.00
U.W
U.00




1ABLE S§

Mass BALANCE
Process ConDITIONS AND PRODUCT SuMMARY

PRE Rt R R P R R PP PR R R bbb bRt bR IY

CaTaLysT @ Co(CO)B/ZR/ALZ203
SampLE Not 8523+4]119+39

Reactor Loaning, m.s ¢ 450.0 T, C : 2R1.4 Feep Ratio,
CATALYST Loaning, wTd:  15.1 P, psic + 310 : CO/H2: 1.00
TiMe oN STREAM, HRS : 358.3 SV, L/G/HRY 2.10

I R L G R S A R A L R L A R AR AL r R snssss sy
Usace Ratio, CO/H2 : 0.51 BuLk ActiviTy,
Z0veraLL Conv., CO+HZ: S0.92 MOL SYNGAS/KG CAT/HR: U7.810
2CC Conv. r 34.46 - SpeciFic AcTIvVITY,
ZH2 Conv. ¢ 67.39 moL CO/moL mevaL/min:  (0.128

PRERRrEer bttt aaettrt ettt tibreertteptttatratrepeettetttatartetraeteatateatatttttttetetesr

Ye1aHT T PronucT DisTRIBUTION:

HYnRocARRONSt 13466 H20: lb.4@
OxysenaTES ¢+ 0.34 €0 : 63.08
£n2 + 3.78 K2+ 2.24

IR T Y Y Y Ay N R R AR R T R R R R R N R RN R R R R R N2 2222422222222 224221
HYDRACARRON SELECTIVITY, WTZ:

Cl s 2

4.71 Citene :  3.58
C2%aNE 1 4.26 ¢5¢C11 + 31.19
C2tene v 130 C12¢C18: 16.03
C3taNE v 2.72 C194C23: 4.7l
C3tene v 4.49 C24+34 :  U.4R
CU 1so+aNer  2.R7 C35+ ¢+ (.67

32 %a 2R 222 R R R R R R a2 R ad R R RN R R A e R R A A e R e R X R 2222 R AR aAdR2ddd4201221
FueL FracTiONS, WTZ:

GasoLtne (CS#CID):  31.19
DieseL (C9+C25) : 3u.02
A R R R AR R R R A R at e R NN AL e R gt AR e atda e R e R d R g R R R R e AR 2 SR TA2L

7 ELeMENTAL RECOVERY: CaroN : 95.83

, HynroGgen: 96.20

Oxycen : 9R.06
I IO Y,

LG |



HY R
RUN NC. 852344149
SAMPLE NO. 39
NFALKANES
CARBUN NO. WT 2 MoLe %
1 24.71 b4.37
2 4.26 5.92
3 2.72 2.57
4 2.82 2.03
S 3.31 1.92
£ 4.73 2.29
7 2.39 0.99
¥ 2.03 0.74
a 2.54 0.83
1t 2.19 0-64
11 1.49 0.53
12 1.R4 0.45
13 l.nY 0.38
14 1.75 0.37
15 1.59 0.3]
1& 1.45 0.27
17 1.36 0.24
18 1.21 0.20
1¢ 0.92 0.14
2 0.86 0.13
21 0.88 0.12
22 (.82 0.11

TABLE 56

TRIBUT
1raLkene
Wr 1 Moe 1
0.00 U.00
0.30 .45
4.49 4.46
3.59 2.67
3.54 2.11
0.39 0.19
0.73 0.31
0.71 0.27
0.82 0.27
0.68 0.20
0.us 0.12
0.35 0.0
0.24 U.ub
200 0.00
0.00 0.00
0.00 (.00
.00 u-00
.00 0.00
0.0C 0.00
.00 0.00
(.00 0-00
0.00 0.00

ree
cy
gy

BrancHED [soMERS

Wt 2
0.00
0.00
0.00
0.05
0.29
0.00
0.47
0.67
1.04
1.03
1.19
(.85
C.x0
U.75
Vb7
0-b1
0.51
0.38
0.13
(.08
0.07
0.07

MoLe 2
0.00
0.0
0.00
0.04
0.17
0.00
0.19
0.24
(.34
0.30
0.32
.21
C.18
U.1b
0.13
0.11
0.09
0.06
0.03
0.01
0.0l
0.0l




TABLE 56 (Continued’

HYDROCARBON PROUDUCT DISTRIBUTION

RUM L. 8523t419

SAMPLE NO. 39

CARBUN 1. T S PR s P il s
23 0.74 0.09 0.00 0.00 0.07 0.01
24 0.85 0.08 0.00 0.00 0.06 0.01
25 0.58 0.07 0.00 .00 0.05 0.01
26 0.5  0.06 0.00 0.00 0.05 0.01
27 0.44 0.05 0.00 0-00 0.04 0.00
P2 0.38 0.04 0.00 0.00 0.06 0.01
29 0.33 0.03 0.00 0.00 U.04 0.00
30 0.30 0.03 0.00 0.00 0.03 0.00
3] C.26 0.02 0.0 0.00 0.02 L.00
32 0.22 0.02 U0 0.00 U.02 GoUL
33 G2l 0.02 0.00 0.00 0.0l 0+ 00
34 0.20 0.02 (.00 0.00 0.01 0.00
35 n.18 0.02 0.00 600 0+00 0.00
% 0.15 .01 (.00 0.00 U-UU 0.00
37 U.12 0.01 0.00 0.00 0.00 0.00
b .N9 .01 .00 Q.00 0.00 (.00
3¢ .07 0.01 0.00 000 0.00 0,00

4f) 0.05 0.00 0.00 0.00 0.00 0.00

1re



TABLE §7

Mass BaLancE
Process CONDITIONS AND PrOomicT Summary

PRttt R e PR Rttt Rttt P R R R Rttt ettt ttttttttey

CataLyst 1 Co2(CO)R/IR/ALZ203
SaveLE Mo: 8523+4149442

ReacTor LoADING, M 8 @ 450.0 T, C + 281.6 Feep Rartio,

CATaLYST Loaping, w¥: l%& P, psie 1+ 310 COM2: 1.50

Timg on STREAM, WRS 1+ U430. SV, L/6/MR: 2.10
I A A A R LTy

Usace Ratio, CO/H2 +  0.53 Bux Activivy,

WveraLL Conv., CO*H2: 37.28 MOL SYNGAS/KG CAT/HR: 34.964

€0 Conv. v 21.62 SPECIFIC ACTIVITY,

ZH2 Conv. v 60.78 moL CO/moL MeTs . /miIN:  0.09%

AR A A A A A AR A A A A R R A R A A A R R R I e X I I T YR R T T XY

We1GHT T PronucT DiSTRIBUTION:

HyDROCARBONS:  7.9] H20: 10.05
Oxyaenates 1+ (.21 C0 . 77.5R
02 v 2.4] H2 :+ 1.85

AARA A A A A A AN A Attt R R R L TR A Y]

HYDROCARBON SELECTIVITY, wrl:

C 26.03 Cutene @ 4.]R8
C%Mne r 4.09 CSfEli : 51-%9
C2teNne ¢ 0.56 Cl2¢C]18: 14.65
C3tane v 1.9]1 C19+C23: 5.]4
C3tene t 5.55 cut3y . 3.%7

C4 reo*amer  2.1R C3+ : 0.46
A N R L A L R R R L L N LR R R R R R R R s Yy

FueL FracTions, wTZi

GasnLtmg (CStCID): 3].59
Dieser (CO#C25) : 31.40
L T T T T Y Y N L Ly A TR A A R X AR T S AT XA TR YT

¥ ELementaL Recovery: Carron 1 95.46

Hyprogen: 93.75
Oxvcen : 97.4]

BALRERRSRAAAAART AR X RKALANDRARGASL 4244108840080 A0010408¢20888A080000aR0RR83LARaLl1a00sasnAGARAGARS
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TABLE 58

HYD'ROCARBUN PRUDUCT DISTRIBUTION

RUN NC- B523t41+9

SAMPLE NO. 42
R o LR e TE I s
1 26.03 65.20 0.00 0.00 - 0.00 0.00
V4 4.09 5.47 0-5 0.80 0.00 0.00
3 1.91 1.74 5.55 5.30 0.00 0.00
4 2.13 1.47 4.18 2.99 0.05 (.04
5 2.65 1.47 4.33 2.48 Ue24 0.13
) b-15 2-87 0-44 .21 0.00 0.00
7 2.65 1.06 1.11 0.45 - 0.42 0.17
R 1.97 0.69 0.87 0.31 0.44 0.15
9 1.81 0.57 0.96 0.30 U.72 0.23
10 1.81 0.51 0.83 0.24 Lb 030
11 1.64 0.42 0+55 .14 0.93 0.24
12 1.55 0.37 Q.45 Ue11 0.69 0-1b
13 1.46 0.32 .35 008 Ueb7 0-15
14 l.nd .33 0.00 0.00 U.55 0.13
15 1.48 0.28 0.00 0.00 0.60 u.1l
16 1.33 024 0.00 0.00 0.57 0.10
17 1.23 0.21 0.00 0.00 U.54 0.04
1R 1.23 0.19 0.00 0.00 0.51 0.08
14 1.24 0.19 0.00 0.00 0.45 0.07
20 1.00 0.14 0.00 0.00 (.28 0.04
21 0.74 0.10 -0 0.00 U.14 0.02

22 (.60 0.08 0.00 0.00 0.08 0.01



RUN NO. B52314119

SAMPLE NO.

CARBON NU.
23
2u
5
26
27
2
29
30
3]
3¢
33
34
35
36
37
3R
3
ut

u2

HYLROCAR|
NIALXANES
Wr 2 MoLe ?
0.53 0.07
0.47 0.0
0.42 0.05
0.37 0.04
0.32 0.03
0.28 0.03
0.25 0.02
0.22 0.02
0.19 0.02
0.17 0.01
0.16 0.0
Uelu U.01
U.18 0.01
0.11 0.0l
0.08 0.01
.06 0.00
0.04 0.00
0.03 0.00

TABLE 58 (Continued)

T_DISTR [
1taLKene
Nt X Moe %
0.00 0.00
0.00 0.00
0.00 0.00
¢.0u 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
U.00 0.00
0.00 0.00
0.00 0.00
0.00 0.0
V.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.0V

BRANCHED [SOMERS

Wt 2
0.07
0.06
0.05
0.05
0.04
0.05
.04
0.03
.02
0.02
0.0l
0.0l
0.00
0.00
0.00
0.00
0.00
0.00

MoLe 2

¢.01
0.01
0.01
0.01
U.00
U.01
0.00
0.00
U.00
U.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00
0.00




TARLE 59

~ Mass Baiance
Process CONDITIONS AND PRODUCT SUMMARY

AR AR A A A ARl d Al ad A AR dd R a g aRdatn e ey I e Ry E Y Y R R R R SR AR AY.

CataLyst @ Co2(C0)8/Ir/AL203
SampLe No: 8523t4]+9+47

Reactor | NG, MLs ¢ 450.0 T, C +  283.3 Feen RaTio,
CATALYST . JInGg, wTZ:  15.1 P, psic :+ 338 CO0/H2: 0.50
TiMe oN STREAM, HRS : U78.8 SV, L/6/HR: 2.08

IAAARARA AR AR A AR g a A R a A A A g Al R adad iR adal i dtta et rat Rt R r eI TR RRR

UsrGe Ratio, CO/H2 + Q.45 BuLk ActiviTy, _

YOveraLL Conv., CO+H2: 67.25 MOL SYNGAS/KG CAT/HR: 62.U458
Conv. t 62.08 SPECIFIC ACTIVITY,

TH2 Conv. 1 69.84 moL CO/mMoL meTaL/MIN:  0.153

LA R AR R R AR A Al A AR Rl Rl an g g AR A A R R R S X SRR SRR A2 AR L,

WEIGHT % PronucT DISTRIBUTION:

HYDROCARBONS :  24.98 H20: 30.19
UxvcenaTes '+ 0.64 c0+ 33.70
(02 1 6.68 : H2 + 3.82

E R P Pt Rt R PR R R PP R R R R AR PRt Rt Y

HYDROCARBON SELECTIVITY, WTZ:

Cl v 39.36 Chteng + 3.3]
C2tanE 779 CS5¢C11 + 21.29
C2tenE + 0.17 Cl2¢C18: 4.70
(3tane v 7.58 C194C2%: 3.77
C3tenE + 3.60 cous2ly . 1.67
CU 1so+amg:  6.4Q C3%+ . 0.28

IARRA A R R R R AR A A N AR g aaldadaRaaadiiaiiaaas ittt gl X RS IR ST ST ETL )

FugeL FRACTIONS, wTZi

GasoLine (CS¢C11): 21.29
DieseL (C91C25) : 14.89
22 Ry L Ry N R AR AR R aaadaaaR220d0a0R0020000a002 2R R0 302 sttt eIy

T ELeMENTAL RECOVERY! Carron : 96.12
Hyprogen: 96.48
Oxycen 1 100.82

R R R Ry R R Y Y SR Rid s A 2a2 1202k R R aRz Rt Izt ItITITIIY

10



TABLE 60

HYDROCAKBON PRODUCT DISTRIBUT]ON

RUN NC. 8523t41+9

SAMPLE NO. 47
CARBON NO. T Nee T wrr e g ngen | oners
1 2.3 71.77 0.0 0.00 0.00  0.00
2 7.79 7.57  0.17 0.18 0.00 ~ 0.0
3 7.58 5.03 3.60 2.50 0.06  €.00
4 6.33 3.19 3.31 1.72 0.15 0.08
5 5,34 2.16  2.18 0.9] J+59 0.24
5 2.87 0.97 0.26 009 0.00 0.0
7 1.77 0.52  0.40 0.12 0.00  0.00
8 1.32 0.38 0.2 006 0.8 0.12
o 1.52 0.35  0.21 0.05 U.of .15
10 1.35 0.28  U.16 003 U-68  0.lu
11 0.89 0.17 0-05 v-01 0.3  0.07
12 C.77 0.13 (.00 0.00 0300 0.05
13 0.b4 0.10  0.00 .00 .24 0.04
1t 0.54 0-08 .00 0-00 0.20 0.03
15 .45 0.06 0.0 0.00 0.17 0.02
16 0.37 0.05 0.00 0-00 0. 14 002
17 0.32 0.04 0.0 0-00 0.12 0.01
18 0.32 004 0.00 0-00 0.11 0.01
19 055 0.06  0.00 0.00 0.15 0.02
2 0-84 0.09  0.00 0-00 0.2 0.03
21 0.73 007 0-00 0.0U 0.23 0.02

22 0-49 0.8 0.00 0.00 0.11 0.01

“aea
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1ABLE 60 (Continued}

- HYDROCARBON PRCDUCT DISTRIBUT [UN

RUN NC. 852344149

SAMPLE NO. 47
NTALKANES 14ALKENE BRANCHED [somMERs

CARBON WU- Wr 2 MoLe 2 Wr 2 Moe 2 WrZ MoLe %
23 0.34 0.03 0.00 0.00 0.06 0.01
24 0.26 0.02 0.00 0.00 U.04 0.00 -
5 0.22 0.02 0.00 0.00 0.03 0.00
26 0.18 0.01 0.00 0.00 0.02 0.00
27 0.15 0.01 000 0.00 0.02 0.00
28 U.13 N.01 0.00 0.00 0.03 0.00
26 C.11 0.01 0.00 0.00 0.02 0-00
30 0.10 6.01 0.00 0.00 0.02 0.00
31 0.09 0.01 0.00 0.00 0.01 0.0
32 0.07 (.00 0.00 0.00 0.01 0.0U
33 0.07 0.00 0.00  0.00 0.01 0.0V
3u 0.07 0.00 L 0 0.00 U.00 0.00
3 0-06 0-00 0.00 0.00 0.00 (.00
e C.Ub 0.00 U-00 0.0 U.00 0.00
37 0.05 (.00 U 00 0.00 U.00 0.00
3R C.04 0.00 0.0 0-00 0.00 0.00
3G (.04 U.Qa0 0.00 0.00 ™.00 0.00

40 0.03 0-00 0.00 0.0u 0.00 0.00

112



TARLE 61

Mass BaLance
Process CONDITIONS AND PrODUCT SuUMMARY

PEEERPER R R R Rttt ettt Rttt bttt ettt ettt et bttt tereeateeseteten

CataLysT @ C02(C0)8/2r/M 203
SamPLE No: 85234119453

ReacTor LoaninGg, mLs @ 450.0 1, C v 281.1 Feep Ratio,
CATaLYST Loaping, wtli  15.1] P, pe16  + 305 CO/H2: 1.0(
Time on STREAM, HRS @ 503.] SV, L/6/HR: 1.08

Y R R R R R R A A R A R A R I AR AR R AR LR R R R R Xk R AR s Rz At T sany
Usase Ratio, CO/H2 : 0.52 BuLk AcTiviTy,
Z0veraLL Conv., CO+HZ: 55.92 MOL SYNGAS/KG CAT/HR: 26.240
7C0 Conv. ' .27 SpeciFic AcTiviTy,
ZH2 Conv. v 73.53 moL CO/moL mMeTAL/MIN:  0.071

1302242124002 00daRat it Ranaiiai il iRt R R aaaataaiiniii ittt lasdntns Itz RtIzl]

Wel1GHT % ProrucT DISTRIBUTION:

HynprocarBons:  14.49 H20: 17.89
OxvaenaTES @ 0.30 €0 : 60.22
€02 +  5.2% H2 «+ 1.85

PRttt Rttt Rttt Rt Rttt ettt ebrettrtseteettee

HYDROCARBON SELECTIVITY, wTl:

Cl ¢ 29.86 Clrene @  4.9]
C2tANE v 4.55 ¢5¢Cll « 32.92
C2teNE v 0.49 Ci2¢C]R: 10.9¢
C3¢aNe ¢ 2.9 C19#C23: 3.4
C3tene ¢ 6.23 C2u3y (.50
C4 1so*aner  3.2R C35+ :  0.07

A AR A A Rl ARd Rt a Rt ARaaaniiianidsinsaitisidantssaisatlnaabissaiintasaniziniizsl]

FueL FRACTIONS, wTZ:

GasoL1ME (CS¢CLlI): 32.92
Dieser (CO#C25) : 25.R2
XL R R R R R R R R RN R R AR L L LR R R R XA IR LR R R LR IR aRIzIaarIY

7 ELEMENTAL Recoverr: CarroN : 93.77

HyproGen: 93.R9
Oxveen : 97.30
I I I I T T T T T T T T T T TN T T TN TN T Y T S S T RN
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TABLE 62

HYDRUCARBON PROUUCT DISTR]BUTICN

RUN NU. 8523#4119

SAMPLE hQ. 53
NtALKANES 1taLKENE BRANCHED 1SOMERS
CARBUN NC. Wr 2 Mok 2 Wr 2 Moe % Wr 2 Moe %
1 29.86 66.63 0.00 0.00 0.00 0.00
2 4.55 5.42 0.49 0.62 0.00 0.00
3 2.9 2.40 b.23 5.30 0.00 0.00
4 3.22 1.98 4.91 3.13 0.06 0.04
5 3.81 1.89 4.57 2.33 0.34 0.17
b 4.84 2.01 0.45 0.19 0.00 0.00
7 2-36 0.84 0.84 0.31 0.62 0.22
R 2-08 0.5 0.83 0.27 .78 )24
q 2.52 0.70 0.90 0.26 1.05 ¢.24
10 2:11 0.53 - U.68 0.17 0.89 0.22
11 1.86 0.42 0.41 0.09 0.98 0.22
12 1.68 0.35 0.27 0.06 0.62 0.13
13 1.52 0,29 0.17 0.03 0.50 0.10
1 1.45 0.26 0.00 0.00 0.41 0.07
15 1.21 0.20 0.00 0.00 U.23 U.06
16 (1.9h 0.15 0.00 0.00 0.26 U.04
17 0.73 0.11 .00 0.00 0.19 0.03
18 0.55 0.08 0.00 0.00 0.15 0.02
19 0.60 0.08 0.00 0.00 0.16 0.02
20 0.78 0.10 0.00 0.00 0.26 0.03
21 G-60 0.07 0.00 0.00 0.23 0.03
22 .32 G.04 0.00 0.09 0.10 0.01
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TJABLE 62 (Continued)

HY DROCARBON PRODUCT DISTRIBUTION

RUN NU. 8525+41+9

SAMPLE MO. 53

NtALKANES 1+ALKENE BRANCHED [soMERS

CARBON NO. Wr 2 Mo % Wr 2 Moe 2 Wr 2 Moe %
23 0-16 0.02 0.00 0.00 0.04 0.00
24 0.09 0.01 g.00 0.00 0.02 0.00
25 0.07 0.01 0.00 0.00 0.01 C.00
26 0-05 0.01 0.00 0.00 0.01 0.00

27 0.04 U.00 0.00 0.00 0.01 0.00
28 0.04 0.00 0.00 0.00 0.01 U.00
29 0.03 0.00 0.00 0.00 0.01 ¢.00
30 0.03 0.00 0.00 0.00 0.00 0.0

31 0.02 0.00 0.00 0.00 U.00 C.00

32 0.02 0.00 0.00 G.00 0.0V C.00
33 0.02 0.00 0.00 0. 00 0.00 C.00

34 0.02 .00 0.00 0.00 0.0C C.00

35 .02 .00 .00 0.00 0.00 ¢.00

3h C.02 (0.0 U-0u 0.00 0.00 (.00

37 0.01 0.00 0.00 0.00 U-00 0.00

3R 0.01 0.0 (.00 v.00 0.00 U.00

34 0.01 U.00 0.00 0.00 U. ot 0.00

40 0.0l 0.00 0.00 0.00 0.00 0.00




TARLE 63

Mass BALANCE
Process ConpITioNs anp ProDucT SumMARY

PEEE PRI bRt R ettt bbbttt bbbttt Rttt bt b bbbttt ttsetttd

CataLyst @ Co2(C0)8/2r/AL203
SampLE No: 8523+4] +9458

Reactor LoaDinGg, MLs ¢ 450.0 T, C v 260.1 Feep Ratlo,
CATALYST LoaDimg, wTke 15.1 P, psic  : 320 CO/HZ2: 1.10
Time on STREAM, WR3 1 575.1 SV, L/6/HR: 2.01 :

Prebdttttireavbibtatttttttdbbbttetrttttattebttttittttittentttntitttritttrertittetitteaertes

Usace Ratia, CO/H2 1+ 0.62 BuLk AcTiviTy,

Z0veraL Conv., CO+H2: 22.07 MOL SYNGAS/KG CAT/HR: 19.816
%CO Conv. + 16.20 SPecifiIc AcTiviTY,

ZHZ Conv. + 28.51 - moL CO/moL MeTAL/MIN:  0.060

1A R R0 R0 Rl ad s alaaaRiaalaaaRiasaaiiaiidaitissaisdisiisadisniadistsdsias

WeIGHT % PropucT DisTRIBUTION:

FyprocArRBONS:  5.()3 H20: 3.74
OwyaeNATES «+ 0.03 CO «+ B85.54
Co2 ¢ 0.91 H2 + 4.75

r*tf"ftft'f'ffiffffiiffff'fffiffit'fffftfffiit}+}fitftfffffftftffff?tffiffifififfiififfffffi

HYDROCARBON SELECTIVITY, WTA:

Cl 1 3U.53% Cutene @ 6-53
C2¥ANE ¢ 4.52 C§tCll ¢ 33.69
C2tENE vy 1-10 Ci2#ClR: 3.38
C3taANE v 2.37 CloeC23: 1.74
C3tene t  8.62 cauedy o (.11
Cld 1so*amE:  3.38 €35+ 0.01

N A I I T N TR L R LR A IR R R R TR R R R XX TN IR XL LAY
FueL FracTions, WTE:

GasoLine (C5#C11): 323.69
Digser (C94C25) : G.38
2R R R a2 02220222 12228 0220222222223 122322222222221222222 32323222 3222223 22231%;

7 ELEMENTAL RECOVERY: Carron @ 93.72
Hyprogen: 92.08
Oxvcen : 90.66

SAABLARLA3030000000000000 00000000000 0800 000833000800 8080000 3088003303303 0040200800008043000040
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HYDROCARBUN PROD
RUN NO. 8523¢4]1+9
SAMPLE NO. 58
NTALKANES

CARBON NO. Wr2 Moe ?
1 34.53 67.76
2 4.52 4.74
3 2.37 1.69
4 3.28 1.78
5 3.54 1.54
6 9.84 3.59
7 3.58 1.12
R 2.13 0.59
9 1.38 0.34
10 0.91 0.2
11 0.32 0.07
12 0.38 (.07
13 0.39 0.07
14 0.39 0.06
15 0.4] 0.06
16 0.36 0.05
17 0.32 0.04
18 U.29 0.04
19 0.28 0.03
20 0.34 0.04
21 0.33 0.0u4
22 0.20 0-02

TABLE 64

T_DISTRIBUT
1tALKENE
Wt 2  MoLe %
0.00 0.00
1.10 1.24
8.62 6-44
6.53 3.66
6.27 2.81
0.32 0.12
2.16 .69
1.21 .34
0.71 C.18
(.4l 0.10
g2 0.03
0.12 0.02
(.10 0.02
0.07 0.01
0.00 u.u0
0.00 0.00
0.00 G.0U
0.00 0.00
(J.00 U.00
0.0 U.00
0.00 .00
0.00 0.00

BRANCHED |sorERS

Wr 1
0.00
0.00
0.00
¢.10
0.00
.00
0.25
0.20
0-12
0.11
0.07
0.08
0.08
0.09
U-08
(.08
u.07
0.07
0.07
0.11
U.16
3.12

MoLe 2
0-00
0.00
0.00
0.05
0.00
0.00
0.08
0.0b
.03
.02
u.01
0.02
0.01
U.01
0.ul
0.0l
0-01
(.01
U.01
0.01
0.02
U.01




TABLE 64 (Continued)

HYDROCARBON_PRODUCT DISTRIBUTION

RUN NO. 8523+41+9

SAMPLE NO. 58

NHALKANES 1+ALKENE BRANCHED IsoMERS

CARBON NO. T T Moe 2 Wr 2 Moe 7 WrZ Moe %
23 0.08 0.01 0.00 0.00 0.04 0.00
24 0.03 0.00 0.00 0.00 0.01 0-00
25 0.02 0-00 0.Ce 0.00 0.00 0.00
26 0.01 0.00 0.00 0.00 0.00 0.00
27 0.01 0.00 0.00 0.00 U.00 0.00
28 0.01 0.00 0.00 0.00 0.00 U.00
29 0.00 0.00 0.00 U.00 0.00 0.00
30 0.00 0.00 0-00 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 U.u0
32 .00 0-00 0.0U 0.00 U.00 0.00
33 0.00 0.00 0.00 0.00 0.00 0.00
3u U.00 | 0.00 0.00 U.00 0.00 0,00
35 000 0.00 0.00 0.00 0.00 v.00
36 0.00 0.00 0.00 0.00 0.00 0.00
37 0.00 0.00 0.00 U.00 (.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 0.0U 0.00 0.00 0.00 0.00 = 0.0
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TABLE 66

HYDROCARBUN PRODUCT DISTRIBUTION

RUN NO-  8523+4149
SAMPLE NO. 63

NtALKANES 1taLxene BRANCHED [SOriERS
CARBOM NO. Wr 2 MoLe % Wr % MoLe 1 Wr T MoLe T
1 27.46 66.47 0.00 (.00 U.00 0.00

0.00 0.00 1.39 1.92 0.00 0.00
1.67 1.47 7.27 6-70 0-00 0.00
2.11 1.4l 5.50 3.80 0.00 U.u0
2.54 1.36 5.68 3.4 0.00 .00
8.56 3.85 0.00 0.00 0.00 0.00
3.71 l.u4 2.73 1.08 0.16 U.bb
2.85 0.97 2.2 U.7% .16 U.06
2.53 0.77 1.81 0.56 0.17 0.05
2.33 0.bH 1.52 0.u2 0.23 O«Ub
0.95 Q.24 (1.53 0.13 0.17 U.04
1.07 0.23 .44 0.10 U2} C.05
(12 0.22 0.32 0.07 012 (.02
.08 U.21 0.19 .04 U.13 U.U3
-18 0.21 0.00 0.00 0.13 0.02
.08 0.19 0.00 0.00 0,14 (.02
40 U.16 U.00 (.00 U.15 0.02
.92 0.14 0.00 0.00 u.17 0.03
«RE 0.13 0.00 0.00 (.19 003
b 0.15 0.00 0.00 U+37 V.04
1.13 0-15 0.0 0.00 (453 0.07
0.82 0.10 0.00 0.00 U.48 0.06

b b b

—_—C O -
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TABLE 66 (Continued)

HYDROCARBON PRODUCT DISTRIBUT

RUN NC. 852344119

SAMPLE M. B3
" NTALKANES | 1+ALKENE BRANCHED |SOMERS

CARBON NO. WrZ Moe? W% Muel Wi % Mg %
B3 0.43 005 000 000 0.5 0.03
2 0.17  0.02 0.00 000 0.07 0.01
% 0.0  0.01 0.0 0.0  0.02  0.00
2% 0.02  0.00 0.0  0.00 0.0 0.00
27 0.00  0.00 0.0 0.00  0.00  0.00
28 0-00  0.00 0.0 0.00  0.00  0.00
29 0.00  0.00  0.00 000 0.00 0.00
30 0.00 0.0  0.00  0.00  0.00 0,00
31 0.00  0.00  0.00 0.00 0.00 0.00
32 0.00  0.00  0.00 . 0.00  0.00 0.00
33 0.00 . 0.00  0.00  0.00  0.00 0.00
3 0.0 0.U0 0.00 0.00 0.00 0.00
35 0.0  0.00 000 0.00 000  0.00
36 0.00 0.0 0.0 0.00 U.00 0.00
7 0.00 0.0  0.00 000 0.00  0.00
3 0.00  0.00  0.00 000 0.00 0.00
3 0.00 0.0 0.00 000 0.00 0.00
40 0.00 0.00 0.00 | (.00 g.00 0.00
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TAMLE 67
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TABLE 68

Mass BRaLance
Process ConpiTiONS AND PrODUCT SuMMARY

R XA Al a At adiaiadddandadiasaiaiiatiinaiistiitdisdiiiiasiadiatsdatsdadaiigg

CataLysT : Co2(C0)R/1r/S102
SarpLE Nor 8670+11¢1R89

Reactor LOADING, MLS : U50.0 T, C : 239.9 Feep RaTio,
CataLysT LoaDING, wTh: 19.2 P, pste ¢+ 310 CO/H2: 1.0
Time on STREAM, HRS 1 43.0 SV, L/G/HR: 2.00

PEEEERRR LR LRI R L LR e Rt eteatretrrterbrttnttbertotteeeditebbibetteetbbetitettns

Usace Ratio, CO/H2 + 0.47 BiLk AcTiviTy,

20veraLL Conv., CO+H2: 40.82 MOL SYNGAS/KG CAT/HR: 36.U456
2C0 Conv. ¢ 26.18 SPECIFIC ACTIVITY,

TH2 Conv. v S5.U46 moL CO/moL METAL/MIN:  0.234

X R IR N R X R R R Rt R R X R R R R R R R A A AR A aadadaiaadglddddidtlniaiitansiadianasaiidil]

We1GHT 2 PropucT DiSTRIBUTION:

HyprocarRBONS: 12.08 H20: 15.27
OxycenaTES ¢+ 027 C0 : ©8.06
€02 +1.40 H2 + 2.93

XA AR R R A A A AR SRR R aad Al aal e dadd gt i aniatadiaiinisanaRiRinddnisl]

HYNROCARBOM SELECTIVITY, WTZ:

CI H 80“8 Cq*ENE ' 3022
(2taNE ¢ 1.95 Co#Cll : 37.%8
C2tene 0.00 Cl2¢C18: 24.93
{3tanE ¢ 2.28 ClotC23: 8.22
C3tenE ¢ 3.57 C2ut3y . S5.8%
CY rso+ang: 3.u4 €35+ : 1.08

IR 102 I T R LR a R R R X R s AR aReaRaRi A a2 2R X2 12222212 22T
FueL FracTions, wrh:

GasoLing (C5¥C11): 37.38
Meser (C9#C25) . 48.62
RN R L R A Ry XA R T R AR R A AR R d A Rda 2R 22T

% ELEMENTAL RECOVERY: Carpon : 100.71
Hvprocen: 100.64
Oxvgen @ 101.71

Y I I I R R R R R R R R R N R AR R R AR A R R R R R R AR R A R R R 2 R R A R T
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HY

UM ND. RE70+11¢18

SAMPLE WU. 9

CARBON NO- Wy oce 1
1 8.08  37.08
2 1.5 4.77
3 2.29  3.83
4 335 4.25
5 4.]12 4.20
6 6.08  5.19
7 4.02  2.95
8 335 2.16
q 3.57 2.06
10 3.96  2.05
11 2.78 1.3
12 3.21 1.38
13 3.15 1.26
14 3.14 1.17
15 3.11 1.08
16 2.97 0.9
17 278 0.85
I8 2.3 0.68
14 2-N4 0-56
20 .74 0.45
21 .48 0.57
22 1.27 0.30

TABLE 69

T
1taLxene
Wr 2 Mowe %
0.00 0.00
0.0¢ 0.00
3.57 5.25
3.22 4.22
3.32 3.48
0.20 0.18
0.83 0.62
0.76 0.50
.71 n.4]
0.60 0.31
.48 0.23
0.00 0.00
0.00 N.00
0.00 0.00
0.00 .00
0.00 .00
0.0 (.00
0.00 0.00
0.00 U.y0
0.00 0.00
0.00 0.00
0.00 0.00

122

RRANCHED [SOMERS

WT 2
0.00
0.00
0.00
0.09
0.31
0.00
0.25
N.48
0.52
0.50
0.56
0.69
0.70
0.70
0.63
0-61

MoLe %

0.00
0.00
0.00
0.11
0.31
0.00
0-1R
0.3]
.30
0.26
0.26
0-30
(1.28
026
0.22
0.20
0.15
0.12
0.U5
0.4
.03
U.02

o




TABLE 69 (Continued)

HYDR N FRO RIBUTIUN
RUN NO. 8670¢11%18
SAMPLE NO- 9
NTALKANES 1taLkene BRANCHED 1soMERS
CARBON MU« Wr 2 Mowe 7 Wr 2 Moe 2 Wr 2 Moe %
23 1.09 0.25 0.00 0.00 0.08 0.02
24 0.93 0.20 0.00 0.00 0.05 0.01
25 0.79 0.16 0.00 0.00 0.03 0.01
26 0.67 0.13 0.00 0.00 0.00 0.00
27 0.53 0.10 0.00 0.00 0.00 0.00
28 0.49 0.09 0.00 0.00 0.02 0.00
29 0.45 0.08 0.00 0.00 0.02 0.00
30 0.27 0.05 0.00 0.00 0.00 0.00
3l (.42 0.07 (.00 0.00 0.03 0.00
32 0.37 0.06 0.00 0.00 0.03 0.00
LY 0.34 0.05 0,00  0.00 0.04 0-01
34 N.32 0.05 0.0 . 0.00 0.04 0.01
35 0.31 0.05 0.00 0.00 0.00 U.00
36 (325 (.08 0.00 0.00 0.00 0.00
37 0.0 0.03 0.0  0.00 0.0 0.00
38 0.14 0.02 0.00 0.00 0.00 0.00
3 0.13 .02 (J.00 0.00 0.00 2-00
40 .15 0.01 0.00 0.00 0.00 0.00

12¢



TABLF 70

Mass BALANCE
Process ConniTions anp PronucT Summary

PR R R R R R R R Rt PR R R R R Rt R Rt RO R Rt Rttt R ettt bttt ttertety

CataLyst @ Co2(C0)R/ZR/S102
SampLE No: R670¢11¢18¢17

Reactor Loaping, mus ¢ 450.0 1, C r 241.7 Feen Ratio,
CataLysT Loaping, wTZ: 19.2 P, psic : 310 CO/H2: 1.%0
Time on STream, RS 1+ 67.0 SV, L/G/HR1 2.00

A I N A A I A R R Ty Y

UsaGce RaTio, CO/H2 : Q.54 Buk Activiry,

RALL Conv., CO+H2: 36.43 1MoL svueAs/xs CAT/HR: 32.520
2C0 Conv. v 21.32 Spscérlc AcTivITY,
TH? Conv. v 5Q.09 0/moL meTaL/mIN: 0.229

PREREt ettt ottt ettt bttt bttt bttt a it tr ot ttettetitetrterbroattetrsetteteetetee

We1aHT 2 PropucT DISTRIRUTION:

HYpROCARBONS: 8.9/ H20: ;B-SM
Oxveenates : 0.09 CO : 74.85
€02 +  D.89 H2 ¢ 1.85

PERtt ettt aretertibentnettttttrtttettartententatattrtttretearresettttttttctedtoteeer

HYDROCARBOM SELECTIVITY, WTh:

Cl 1 S.72 C4tene © 2.90
C2¢ane ¢ 1.26 C5¢Cll : 30.9/
C2tene + 0.00 Cl12+C18: 28.66
C3tane v 0.99 Clo+(23: 12.82
C3tene v 3.05 C2ut34 - 10.08

C4 1so+ane: 1.59 €35+ -« 1.9
R AR AN R e R Ry Ly Ry g Ry R Ry R T Ay Ry R R R TR T T TR T AT Y

FueL FracTions, wrls

Gasorine (CStC11): 30.97
Dieser (CS#C25) : 57.68

tHreertrtrtrer ettt rrtrtearneteeeetteertrottteottottoretettetettttotriettttterttes .

% ELemenTAL Recovery: CarBoN + 97.92
Hvprosen: 105.14
Oxycen : 101.75

X R R R Ry R YRy Y N R Ry Y R RN R R R R RN AR AR A R R I R AR R 2R R iR 222220222z 32 1T

ansr
A= -



TABLE 71

HYDROCARBON PRODUCT DISTRIBUT]OM

RUN NO. R670¢11+18

SAMPLE M. 12

NtALKANES 1YALKENE BRANCHED [soMERS

CARBON MO. Wr %2 Mowe % Wr %2 Moe % Wr %2 Mo %
1 5.72 33.07 0.00 0.00 0.00 0.00
2 1.26 3.90 0.00 0.00 0.00 0.00
3 0.99 2.08 3.05 6.72 0.00 0.00
4 1.54 .46 2.90 4.78 0.05 0.08
5 2.11 2:71 2.95 3.89 0.08 0.10
6 4.20 4,51 (.22 .20 0.00 0-00
7 2.53 2.34 1.12 1.06 0.36 0.34
8 2.48 2.02 1.16 0.9% 0.63 0.51
9 2.91 2.10 1.18 0.86 0.7% 0.56
10 3.12 2.03. 0.97 0.4 0.53 0.35
11 2.4b 1.4 0.67 0.40 0.53 0.31
12 2,59 1.41 .65 0.36 0.53 0.29
13 2:7b 1.39 0.43 0.22 0.b7 0.33
14 3.24 1.51 (.00 0.00 0.69 0.32
15 3.52 1.54 0.00 .00 0.73 0.32
16 3.76 1.54 0.00 0.00 0.65 0.27
17 3.84 1.48 0.00 0.00 0.58 0.22
18 3.50 1.28 0.00 0. 00 0.53 0.19
19 313 10§ 0.0 0.0 028  0.10
20 2.71 0.89 0.00 0.00 0.19 0.06
21 2.33 0.73 000 0.00 0.16 .05
22 2.01 0.60) 0.00 0.00 0.14 0.04
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RUN NO. R670+11+18

SAMPLE MNO.

CARROM MO.
25
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3R
39
40

12

HYDROCAREON PRODUCT U, (RIBUTION
HTN;ALKAmSEE . HTliALKEggLE .
1.74 0.50 0.00 0.00
1.52 0.42 0.00 0.00
1.39 0.36 0.00 0.00
1.20 0.30 0.00 0.00
1.16 0.28 0.00 0.0U
0.84 0.20 0.00 0.00
0.6% 0.1% (.00 (.00
0.65 0-14 0.00 0.00
0.61 .13 0.00 0.00
0.47 0.10 0.0 0.00
0.46 0.09 0.00 0.00
0.ub 0.09 0.00 (.00
.51 0.10 0.00 00U
.44 N.08 (.00 0.00
0.34 0.06 n.00 .00
0.26 0.05 000 0.00
N.24 0.04 0.00 u.u0
18 0.0% 0.00 .00

127

TABLE 71 (Continued)

BrancHeD 1soMERS

Wr %
0.13
U.10
0.0b
0.05
0.00
0-06
0.06
0.08
0.06
0.06
0.06
0.06
0.00
0.00
0.00
0.00
0.00
0.N0

MoLE 7

0.04
0.03
0.02
0.0l
0.00
0.01
0.0l
0.02
0.01
0.0]
0.0]1
001
0.00
0.00
.00
0.00
0.00
0.00




TABLE 72

Mass BaLANCE
Process CONDITIONS AND PromuicT SUMMARY

LAARAAR AR AR A AR Aa AL ada Rl ad ittt R Ry T R R R ST XTSI XX LLY,

CataLyst @ Co2(C0)R/Zr/S102
SameLE No: 8670+11¢18+14

ReacTor LoaDING, MLS ¢ 450.0 1, C 1 2ul.y Feep RaTiO,
CaTaLYsT LoAping, wrl: 19.2 P, ps16 ¢+ 310 ~ CO/H2: 2.0C
TiMe oN STrReaM, HRs 1+ 91.0 SV, L/6/HR: 2:00

R N IR I R R g R R s R R R AR s AR sa R il stz 2R ITITzY Iz yyrey)
Usace Rario, CO/H2 1+ 0.55 BuLk Activity,
Z0veracl Conv., CO+H2: 30.]3 MOL SYNGAS/KG CAT/HR: 26.018
2C0 Conv. v 16.08 Seectric AcTiviTY,
ZH? Conv. : 58.26 ' moL CO/moL METAL/MIN:  0.192

PRttt bt atbtedbettettdttteiitttiotitittaeditrattstotettt AR AR AR AR AR RARRAAREAE 2]

WelGHT X PropucT DisTrIBUTION:

HvprocarBONS:  6.]Q H20: 5.28
(xyGeNATES : (.02 (0 : 87.23
€02 s 074 H2 + 1.55

AR AR A A A Al AR R Alaa A AR as iR aaadd gl i adtta it iR at il s R TISTTLY|

HYDROCARROM SELECTIVITY, WT%:

Cl ¢ Bb.74 Citene : 3.9/

C2tanE v 1.21 C5¢C1] : 26.89

C2teNE « 0.00 Cl2¢C18: 25.02

C3tanE v 0.R7 C19+C23%: 15.07

C3+enE v 4.10 caurdy « 12.31

' rqpueANE:  1.44 035+ + 2.3%7
12212122222122112222; A R R R R R R R R R R R A R R A A A AR R LR R R X R 2 R R 1R A2 ARR AR AR2 222222

FueL FracTions, wTZ:

GasoLine (CStC11): 26.89
Dieser (C9+C25) : 52.06
AR N R R A R Y R R R R AR R X AT I R R R T e N R R R R R R R XA R A R R N A R X R R X AR X212 22 a2 12112

7 EvLeMenTaL Recovery: Carron : 0O4.]19
HYDROGEN: 79.74
Oxvygen « 92.74

R IR R R AR LR R ARt Ra 2t LR aat iR a g et Raz e R s N 2tttz a2 a2z I I
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AR
JUN NO. 8670t11t18
SAMPLE NO. 14
NtALKANES
CARBON NO. Wt % MoLe %
1 6.74  36.35
2 1.21 3.49
3 0.87 171
4 l.u4 2.14
5 2.05 2.45
b 4.76 u.77
7 2.46 2.12
R 1.98 1.50
9 1.91 1.29
10 1.85 1.12
11 1.48 0.82
12 1.73 0.88
13 1.96 0.92
14 2.57 1.12
15 2.82 1.15
16 3.17 1.2
17 3.49 1.25
18 3.42 1.16
19 3.33 1.07
i) 3.05 0.93
21 2.73 0.80
22 2.42 0.7

TABLE 73

TRIBUTY
LtaLxene
Wr 2 Moe %
0.00 0.00
0.00 0.00
4.10 8.4%
3.97 6.11
4.59 5.66
0.21 0.22
1.23 1.08
0-8]1 0.70
0.74 0.50
(075 0.4b
.49 0.28
(60 0.3]
.45 0.21
{00 0.00
(.00 0.00
(.00 0.00
(.00 0.00
.00 0.00
0.00 0.00
0.00 (0.00
.00 0.00
0.00 (.00

120

BrancHeD [someRrs

Wr %
0.00
0.00
0.U0
0.00
0.07
0.00
0.21
0.28
0.18
0.26
0.u8
0.45
0.54
Nl
0.73
0.77
0.4%
0.77
0.39
0.35
0.27
.22

MoLe 2
0.00
0.00
0.00
0.00
0.08
0.00
C.18
0.21
0.12
0.16
0.27
u.23
0.2%8
0.29
0.30
0.29
0.30
0.2
0.13
0.10
0.08
0.06




TABLE 73 (Continued)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. R670t11¢18

SAMPLE HO. 14

CARBON 10. i E oe 1w p ey TangeEn lsoness
23 213  0.57  0.00  0.00 0.9 0.5
2 1.87  0.48 0.0 0:00  0.15  0.04
25 1.6 042  0.00  0.00 0.2 0.03
2% 146 034 0.00 0.00 0.07  0.02
2 124 028 0.0  0.00  0.05 001
28 .06 0.2 0.00  0.00  0.07  0.01
29 0.8  0.19  0.00  0.00 0.5 0.0l
30 0.8 017  0.00 0.0  0.06 0.0
3 076 0.15  0.00 0.00 0.5 0.0
32 063 0.2  0.00  0.00  0.02  0.00
33 0.60  0.11  0.00  0.00  0.03 0.0l
34 0.58  0.10  0.00 0.0 0.03  0.01
35 0.57 0.0 0.00 0-00 0.00 000
36 0.55 0.09 0-00 0.00 Q.00 0.00
37 044 0.07  0.00  0.00  0.00 0.0
3 0.3 0.06  0.00  0.00  0.00 000
39 0.22 0.0 0.00 000 0.0 0-00

4o 0-19 0-03 0.00 0.00 0.00 0.00



TABLE 74

Mass BALANCE
Process ConpiTions anD ProDucT Summary

A AR A A R A R A A A R d AR Xd gt g Ry N Ny Y Yy Y Y N X R Y NS 212222000 0203320 T T Trr

CaTaLyst : Co2(C0)8&/Zr/S102
SampLE No: R670¢11#1R+18

Reactor LoapinG, ms @ 450.0 T, C v 240.8 Frzp Ratlo,
CataLysT Loaning, wtl:  19.2 P, psic  : 310 CO/M2: 2.00
TiMe oN STReAM, HRS : 18R.0 SV, L/6/HR: 1.00

AL AR A A e N Ly R R R AR R Rt i R a i N trTrTyrvTy oY YY"
Usage Ratio, CO/H2 «+ 0.42 BuLk AcTiviTy,
ZOveraLL Conv., CO+H2: 34.8u MOL SYNGAS/KG CAT/MR: 15.556
ZCO Comv. + 15.36 SeeciFic AcTiviTy,
ZH2 Cenv. : 73.85 moL CO/moL MeTAL/MIN: (0.092

LA A A A el R A A X A ey R g Ry AR A R R R AR AR kRsssasrcrrrrraayryey

Wei1GHT % Propuct DisTRIBUTION:

HynrocarRBONS:  7.93 H20: 10.58
OxyceNaTES ¢ 0.13 €0 . 78.78
C02 v 1.72 H2 +  0.87

A A A A R R A A A AR At R AR d R R Y Y Y Y NN Y Y I RS XN 2R 22220032331 7 Ty

HYDROCARBON SELECTIVITY, vTZ:

(1 ¢ 68.70 Citene :  3.49
C2tane ¢ 1.19 CS+Cll : 29.83
C2tene o 0L21 Cl2¢C18: 22.40
C3tane v 0.70 CloeC23: 14.90
C3tenE v 3,80 C2ut34 : 14.13
Cl 1so+ane: 1.15 C35 . 2.4]

AR AR A Rt g a Rt N N R NNy R R Y N Y RN X 2222222020020 202 2 tT0007

FueL FracTions, wr’:

GasoLIne (CS5tC11): 29.83
DieseL (C9#C25) : S2.9]
A AR A L I R R A N a R R I A A L R R R R LR A R R T Tryrpraae ‘

7 ELEMENTAL Recovery: Carron 1+ 102.74

HyprOGEN: 99.53%
, Oxvcen : 104.76
LA AR A el R aad R Ry Yy Y ey R Y R R R R R R Rt TNtrrTrrTrryravye
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TABLE 75

HYDROCARBON PROUDUCT DISTRIBUTIOM

RUN NO. R862+¢1+31

SAMPLE MU. 18
CRBON 10, WM g wrr L g BpNgEn fSoneps
1 5.0 32.87 0.00  0.00  0.00  0.00
2 1.16 3,67 0.2 0.68  0.00 000
3 0-70 1.48 3.80 833 0.00 0.0
4 1.1 1.76 3.9 5.5 0.04  0.06
5 1.58 2.03 3.80 5.0  0.07 009
6 4.90 5.25 0.21  0.23  0.00  D0.00
7 2.45 2.26 1.45 1.37 0.24 0.22
8 2.33 1.88 1.13  0.93  0.42 0.3
9 2.16 1.56 .33 0.97 (.60 0.43
10 2.15 1.40 1.29.  0.85  0.77  0.50
11 162, 0.9 0,71 042 0-60 D-36
12 1.70 0.927  0.62  0.36 0.42 D23
13 1.82 0.1 0.54  0.27 0-45 0.3
14 1.49 0.93 0.4 0.2 0.48 0.2
15 2.55 1.11 0.00  0.00  0.49 0.2
16 2.85 1.16 0.00  0.00  0.45  0.18
17 3,25 1.25 0.00 0.00  0.45  0.17
1R 3.42 1.24 0.00 0,00  0.57 0.2
19 3,48 1.20 0,00 0.00 0.5  0.05
20 3.30 1.08 000  0.00  0.15  0.05
21 2.70 0.8  0.00  0-00  0-21  0.07

22 2.41 0.72 0.00 0.00 0.16 .05



TABLE 75 (Continued)

HYDROCARBON PRODUCT DISTRIBUTION

RUM NO. 8Rh2+1431

SAMPLE NC. IR
NYALKANES 1tALKENE BRANCHED [somers
CARBOM NG. Wr 2 MoLe 7 Wr 1 Moe?® Wt 2 MoLe %
23 2-18 0.62 0.00 0.00 0.16 0.04
24 2.14 0.58 0.00 0.00 0.10 0.03
25 1.9 0.51 0.00 0.00 0.09 0.02
26 1.68 0.42 0.00 0.00 0.08 0.02
27 1.47 0.36 0.00 0.00 0.06 0.02
28 1.27 0.30 0.00 0.00 0.07 0.2
28 1.0R 0.24 0.00 0.00 0.06 0.01
30 0.95 0.21 0.00 0.00 0.06 0.01
31 0.8 0.18 n.00 0.00 0.06 0.01
32 0.73 0.15 0.00 0.00 .03 0.0l
33 0.6b 0.1%8 0.00 0.00 0.03 0.01
34 0. 64 0.12 0.00 0.00 0.03 .01
5 0.62 0.12 0.0 0.00 0.00 .00
36 0.53 0.10 0.00 0.00 0.00 U.00
37 0.42 0.07 (.00 0.00 0.00 0.00
3R .34 0.06 0.00 0.00 0.00 0-00
3a 0.29 0.05 n.00 0.00 0.00 0.00

40 0.22 0.04 0.00 0.00 0.00 0.00

1149a



TaBLE 76

Mass BALANCE
Process CONDITIONS AND ProDUCT StumMaRY

A A A A A A A A A A ARt A a A AR Aadiadaataniiagiidiisiiddstddiodtiitsiatiissliniiss

CaraLyst 1 Co2(C0)R/Zr/S102
SampLe Mo: 8670+11¢18+21

Reactor LoAning, mLs : 450.0 T, C v 237.5 Feep Ratia,
CaTtaLysT LoADING, wTX: 19. 2 P, psi¢ : 313 CO/H2: 1.5
Time on STREAM, HRS ¢« 211.0 SV, L/G/HRre 1.00

iif0'?1f'ff?ftfttffff'ffffftfitififftfftfftfff"tf’f?fif'f'f*ftfif??tftftfffiftfffffffttf'

lleage Rario, CO/H2 + 0.3] BuLk Acriviiy,

TOveraLL Conv., CO+H2: 31.16 MOL SYNGAS/KG CAT/HR: 13.905
2CO Conv. v 12.37 SPECIFIC ACTIVITY,

IH2 Conv. ¢ 59.35 moL CO/MoL MeTAL/MINT  0.066

HRER ettt bRttt bbbt ut ettt bttt ittt bttt abttttttttetititet

WeraHT X Promuct DisTRIBUTION:

HyprocarBONS:  9.92 H20: 9.99
OxyaenaTES ¢+ 0.23 CD: 76.9%
co2 v 1.21 H2 + 1.70

2 R A A Rt A R R A I Al S g R R AR iR iR aaalaaiasasitatiaidleasitniidsisdatanilibids]

HYNROCARROM SELECTIVITY, WTZ:

Cl « 7.00 Catene : 3.17
C2tANE y1.44 C5Cll : " 26.17
C2teNE v 0.17 C12¢C18: 20.56
C3tane v 0.98 C19¢C23: 14.80
C3tene 1 3.80 c2ue34 +  16.70
Cu 1so+aner 1.43 €35+ : 3.78

S IR R R A A A A A R A A A R A A A R R LR A R R A A I SR AR IR AR 2R A2 AN S S
FueL FracTions, wT%:

GasoLine (CS#C11): 26.17
Digser (CO4C25) : 49.22
N I I N I I O T L R R R R R R R R R AR AR AR kAR LR ]

7 ELerenTAL Recovery: Carpon @ 110.98
, Hyprogen: 105.5]1
OxvGen : 107.2%
Y I I T N R T A N TR R A R R R A aa A A A R a X XA S R R e
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TABLE 77

HYDROCARBUN PRODUCT DISTRIBUTION

RUN NO. 8b70011¢18

SANPLE 0. 21
NTALKANES 1tALKkENE BRANCHED |SOMERS
CARBUN “i0. Wr 2 MoLe % Wr % Mowe 2 Wr 1 Moe %
1 7.00 38.28 0.00 0.0V 0.00 0.00
2 1.4y 4.20 0.17 0.54 0.00 0.0
3 0.98 1.96 3.80 7.92 0.00 0.00
4 1.40 2.12 3.17 4.95 0.03 0.05
5 1.65 2.01 3.00 3.75 0.15 0.1%
b 4.66 4.75 0.16 0.16 0.00 0.00
7 2.70 2.36 0.99 0.38 0.16 0.14
R 2.12 1.63 (.86 0.67 0.46 0.35
Q 2.-04 1.36 N.%8 U.6] (b4 0.4%
10 2.15 1.33 .77 0.4R 0.57 0.35
11 1.40 0.78 0.37 0.21 0.44 0.25
12 1.53 0.79 (.31 n. 1k .42 0.22
13 1.96 0.93 (.00 0.00 0.u7 0.22
14 2-11 {).94 0.00 0.00) ey 021
15 2.31 (.95 0.00 0.00 (.47 0e19
16 2.59 1.00 .0 0.00 (.44 0.14
17 3.002 110 (.00 (000 .51 0ely
1R 3.44 1.20 N.(0 0.00 (.40 0.14
10 3.29 1.07 000 .00 .20 (.07
20 2.87 0.89 0.00 0.00 (123 0.07
2] 2.72 0. R0 (1,00 0.00 (1,22 (e 1
22 2.53 0.71 0.00 .00 .20 1. 0h

LaIv



TABLE 77 (Continued)

HYDROCARBON PRODUCT BISTRIBUTION

RUN NQ. 8b70111¢18
SAMPLE M. 2]

NTALKANES 1taLKENE BRANCHED SOMERS

CARBOM NO. WrZ Moe % Wr 2 Moe 7 Wr 2 Moe 2
23 2.34 0.b3 0.00 g.00 0.19 0.05
24 2.16 0.5 0.00 0.00 0.16 0.04
2 2.15 0.54 0.00 0.00 0.12 0.03
26 1.91 0.46 0.00 0.00 0.10 0.03
27 1.68 0.39 0.00 0.00 0.09 0.02
28 1.45 0.32 0.00 0.00 0.09 0.02
29 1.26 0.27 0.00 0.00 0.07 0.02
50 1.13 0.23 0.00 (.00 0.06 .01
3l 1.10 0.22 0.00 0.00 0.05 0.01
32 1.07 0.21 0.00  0.00 0.02 (.00
33 1.03 0.19 0.00 .00 0.N0 .00
34 0.98 0.18 0.00 - 0.0 000 0.00
35 0.€0 0.16 (.00 0.00 0.00 (.00
3h N8O .14 0.00 0.00 0.00 (.00
37 N.67 0.11 0.00 C.00 0.00 0.00
3R 0.56 0.09 0.00 (.00 0.00 0.00
39 0.48 0.U8 0-00 (.00 0.00 0.00

40 0.37 0.06 0.00 (.00 0.00 0.00

117



TapLE 78

Mass BaLANCE
Process CoNnITIONS AND PropucT Sumpwry

AR A A AR R AR AR AR a AR Ad AR ARt aa il Al R X I X X T X X T XX Y

CataLyst : C02(CN)R/Zr/S102
SampLe No: R670+¢11¢18+24

Reactor Loaning, ms @ 450.0 T, C v 23900 Feep Ratio,
CATALYST LoaDING, wTR: 19.2 P, ps16  : 310 CO/H2: 1.00
Time on STrReam, MRS @ 235.0 SV, L/G/HR: 1.00

A A A AR A A AR AR a Rl a g g R aa RN e X Ry I R R R R R R T S A AR R R R X X2 )}

Usace Ratio, CO/H2 : 0.28 BuLk ActiviTy,
20veraLL Conv., CO+H2: 36.77 MOL SYNGAS/KG CAT/HR: 16.40R
U Conv. 1 16.27 SPECIFIC ACTIVITY,

2H2 Conv. v 57.36 moL CO/moL MeTAL/MIN:  0.073
R I A I I A A A A L A Nt R RIS ey

WeigHT % PromiicT DiSTRIBUTION:

HyprocarBons: 12.97 H20: 14.25
Oxvycenates : 0.22 €0 . 68.17
€02 +1.92 H2 «  2.47

bttt Rttt R R R r Rt ROttt et ittt bbbttt ettitteteet

HYDROCARBON SELECTIVITY, wr?’:

(1l + 7.80 Cytene : Z.80
C24ANE y 1.81 C5+«C1] :+ 31.04
(2tene : 0.13 Cl2+C18: 21.53
C3tane o 1.26 Cla¢C23: 12.83
{3teNE v 3.5] C2us34 « 13.47
CU 1so+ane:  1.76 3+ = 2.25

1S R e R A R AR g N e R R R R R N R X R A R A A AR A A1k kik}

FueL FrRacTiomMs, wrZ:

GasoLine (C5tC11): 31.04
Dieser (CS4C25) :  50.59
R N I A I A R A R R R Attt

7 ELEMENTAL RECOVERY! CarBOoN & 116.75

HyproGen: 106.33
Oxveen ¢ 114.14
R R Ry Yy Y Y R R R R R R R R R AR A R R R R a R iR Rty

[T




TABLE 79

HYDROCARBUN PRODUCT. LISTRIBUTIOM

RUN NO. B670t11+18

SAMPLE 0. 24

CARBON HO. WTN;ALKARSEE 2 HTI%ALKEQSLE 2 B§¢N§HED Agggsgs
1 7.8  39.88  0.00 000  0.00  0.00
2 1.61 .40 0.13 0.38 0.00 0.00
3 1.6 235 351 684 0.00  0.00
4 172 2.2 2.80 409 0.04  0.06
5 177 201 248 290 0.5 0.17
6 5.33 5.7 0.3  0.22  0.00  0.00
7 305 258  L10 0.92 0.2 0.8
R 2.78 2.00 0.9 0.69 0.49 0.35
a 2.91 1.86 1.06 .69 (.70 0.u5
10 3.00 173 0.88  0.51  0.78  0.45
11 2.00 1.05 0.4y 0.23 0.tl 0.32
17 2.5 0.9 032 0.6 0.62  0.30
13 2+35 1.04 (.00 0.00 0.59 0.26
14 2.40 0.499 0.00 0.00 .55 0.2%
15 2.5 0.97  0.00 0.0 050  0.19
1b 2.65 (.96 (.00 0.00 Q.48 0.17
17 2-89 0.98 0.0 0.00 0.48 .16
18 271 0.87 000 0.00 042 0.1
19 2.67 0.82 000 0.00 (420 0.06
20 256 0.74 0.00 0.0  0.20  0.06
21 2.4() 0.bb 0.00 0.00 0.18 0.05
22 223 0.59 0.00 0.00 0.17 0.05

13¢



TABLE 79 (Continued)

HYDROCARBON_PROUUCT DISTRIRUTION

RUN MO. 8670%11t18

SAMPLE “Wi. 24

CARBON 1. T e TP TR o 1
23 2.06 0.52 0.00 0.00 U.16 0.04
24 1.89 0.46 (.00 0.00 0.13 0.03
25 1.72 0.40 0.00 0.00 0.11 0.02
26 1.60 0.36 0.00 0.00 0.47 0.02
27 1.39 0.30 0.00 000 0.06 0.01
28 1.20 0.25 0.00 0.00 0.06 0.01
20 1.04 0.21 0.00 0.00 0.04 0.01
30 0.93 0.1R8 0.00 0.00 0.03 0.01
3] 0.83 0.16 0.0 (1.00 .03 0.01
32 0.85 0.15 0.00 0.00 0.00 0.00
33 n.79 0.14 0.00 0.00 0.00 0.00
34 0.71 0.12 000 0.00 0.00 0.00
35 .63 0.10 0.00 (). 00 0.00 0.0
3h (.52 0.08 0-00) 0.00 G.00 0-00
37 0.40 0.0b 0.00 0-00 0.00 0.00
38 0.31 0.05 0.00 0.00 0.60 0.00
39 N.24 (.04 0.00 0.00 0.60 0.00
40 0.16 .02 0.0 0.00 0.00 0.00
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[ARLE 80

Mass BAaLANCE
Process CONDITIONS A~ PronucT SumMMARY

LA AR R A A A AR g R adaaatadaaidad i ARt R R A R R A A R A R R R R k222X 1222

CaraLyst 1 Co2(C0)8/Zr/S102
SampLE No: 867011118426

Reac “or Loaping, mLs ¢ 450.0 T, C y 262.4 Feep Rario,
CataLysT Loaping, wtlr  19.2 P, estc ¢+ 310 CO/H2: 1.0
Time on STREAM, HRS 1 331.0 SV, L/6/HRy 1.00
A LR ey T R Ry R R e RS R XX R R R L LA a i atcattsrrrrrrryyyyyy
Usace Ratio, CO/H2 : 0.39 ' Bunk AcTiviTy,
OveraLL Conv., CD+HZ: 4]1.54 MOL SYNGAS/KG CAT/HR: 18.536
Conv. ! .14 SpeciFic ACTIVITY,
Conv. ¢ 60.01 moL CO/MoL MeTAL/MIN:  0.104

L T Yy Y R N Y R Rl R A A A L T L T TN T T T sy TRy
WeigHt T Propuct DisTRIT TiON:

HyprocarBoNS: 19.56 H20)
OxycenaTes : 0.2l 58.51
€02 ¢+ S5.76 H2 2416

! 13080
: |
Bttt bttt Rt PRt PR RPN PR Rt Rt R Rttt

HyprncarBOM SELECTIVITY, WT%:

€l + 7.65 Cutene :  2.18
(2tANE v 1077 CStC11 : 42.57
C2teNe v 0.11 C12+C1&: 31.93
C3tane 1021 Cl19¢C23: 5.28
C3tenE ¢ 2.49 C2u4t3y . 2.75
Ch 1sotane: 1.61 €35+ . 0.45

A LR AR AT R N Y Y R RN X R ad R s Rt AR ki L AR i acsR IRy
FueL Fractions, wiZ:

GasoLine (CS+C1l1): 42.57
DieseL (CO4C25) : ARL.R3
A R R N R A RN R I X A R R R A X R A R R R R R 2 X2 d k2012222202203 222 23222222222 02222227]

¥ ELEMENTAL RECOVEFRY: CARBON ! 132.2b
Hyprogen: 127.05
Oxvaen ¢ 114.85

I L Y R R R R R R R Rt At s

141



RUN NO. R670¢11t]1R

SAMHPLE K0, 26

LARBON 10.
1

LD 0 N TN W N

11
12
13
14

16
17
18
19
20
21
22

NtALKANES
Wr 2  Mowe 7
7.65 37.96
1.77 4. 68
1.21 2.19
1.58 2.16
2.10 2.42
4.58 4.23
2.bb 2.09
3.08 2.15
4.75 2.94
4.08 2.7%
.U 2.28
4.13 1.93
4.351 1.8
5.79 1.52
3.32 1.24
2.RR 1.01
2.43 (.81
1.93 (0. h0)
.48 (.44
1.na 0.3]
0.R() 0.22
.62 0.16

TABLE 81

1taLxene
WT 2 MoLe 2
0.00 0.00
). 11 0.3]
2.49 4.71
2.18 3.08
2.52 2.63
046 0.4
(73 (.59
1.00 0.71
1.39 0.87
1.20 0.5k
.63 0.ux
.75 0.3b
0.00 0.0

.00 00
17.00 (.00

(.00 00
.00 .00
0. 00 0.00
By H.0u
(1. 00 (.00
0.0 0.00
0.00 0.00

BrRancHED |Ssorers

Wr 2
0.00
0.00
0.00
0.04
0.19
0.00
.59
1.03
1.%
2.0]
2.06
1.84
1.62
1%
1.17
1.00
081
().59
0.51
0.0
0.13
().0Q

MoLe 2
0.00
0.00
0.00
0.05
0.2]
0.00
N.47
0.72
1.2
1.13
1.5
(. Rb
(1o 20
%))
0. 44
0e35
.27
.19
(.09
0.0b
(.04
0.02




TABLE 81 (Continued)

HYDROCARRON PRUDUCT IISTRIBUT [ON

RUN M]. R670¢11t1R
SAMPLE 0. 26

CARBON MO e 1 e v PGP fonegs
23 0.49  0.12  0.00  0.00  0.06 0.0
2 0l 0.0 0.0 0.00  0.05 0.0
25 0.3  0.08 0.0  0.00  0.04 0.0
26 0,31 0.07 0.00 0.0  0.03 0.0l
27 0.27 0.06  0.00  0.00  0.03 0.0
2 0,23 0.5 0,00  0.00 0.2  0.00
24 0,20 0.4 0.00  0.00  0.02  0.00
30 08 003 00 000 0.02 .U
3] 0.1  0.035 0.0 0.0 001 0.00
3 014 0,02 0.0 0.0 001 0.00
33 012 0.02  0.00 0.00  0.00  0.00
LI 0.12 .02 0.00 0.00 0.00 u.00
5 DAL B2 00 000 000 0.0
% D0 D2 0.0 000 0.0 0.00
37 D08 001 000 0,00 0,00 000
3R 0.07 001 0.0 0.00 (00 0.00
3 0.05 001 000 000 0.00 0.00
un 004 0.01 0.0 0.0 0.0 0.00
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TABLE B2

Mass BaLarce
Process CONDITIONS AND PrODUCT Summanry

A2 A2 42222020 R A a Rl adaaiaiaaiadiaiaa ARl atasiaiiaitiaadindiisisidnsas]

CaTaLyYsT @ C02(C0)8/Ir/S102
SampLE Nn: R670¢11¢18430

ReacTor LoAnInG, ms ¢t US0.0 T, C 1 261.0 Feep RaTio0,
CATALYST Loaning, wrk: 19.2 P, psic 1+ 310 CO/H2: 1.50
Time on STREAM, HRS :  355.0 SV, L/6/wHR: 1.00

PERRER R R R R Rt Rt Rttt ettt ettt Rttt bttt e a ottt etettetereete:
Usace Ratio, CO/H2 +  0.43 BuLk Acriviry,
“0veraLL Conv., CO+H2: 42.89 MOL SYNGAS/KG CAT/HR: 19.139
20 Cony. ¢ 21.45 SpecifFic ActiviTy,
242 Conv. ' .06 roL CO/moL MeTau/Min:  0.115

AR AR A A A AR AR A R AR AR AR AR AR AR AR AR AR AR R ARARAARRRAARARARARARARAREAR

WeloHT % PronucT DisTRiRUTION:

HYDROCARBONS: 9.77 H20: 13.18
OXYGENATES ! 0.§§ C0 « 70.55
€02 ¢ S. H2 «  1.07

PEERE PR R R bRttt bt ottt ettt R bRttt ettt ottt ettt ertonttertteedtittttete

HYDROCARROM SELECTIVITY, WTT:

Cl + 11.02 Cusene : 3.49
C2tane +  2.25 CS¢C1ll « 37.4b
C2tene y 0,23 C12¢C18&: 23.26
C3tane v 127 ClasC?23:. 7.99
C3tene ¢ 3.03 C2ut34 :+  6.47
C4 1so+ane:  1.70 3s+ . 0.93

Rttt bbbttt ARttt Rttt ettt et oo artoreetttrtotetitettietitetty

FueL FRACTIONS, wTX:

GasoL1me (CS#C11): 37.46
Diesec (CAtC25) : 4R.8&N
(S R R R A A A A X A R R A R X A R R R R R X R X R R R A X R X A R R R X S AR R Z AR R AR XA R2222222242222 0028228222211

T ELEMENTAL RECOVERY!( Carson : 103.68 .
Hvprogem: 97.02
Oxysen : 109.01
I A N I I I A A I A A I sy

1An



TABLE 83

HYDROCARRON PRODUCT DISTRIBUT[OH

RUN NO. 8670+11¢18
SAMPLE KO. 30
CARRON NO. T
] 11.02  45.76
2 2.25 4.98
3 1.27 1.91
4 1.67 1.91
5 2.30 2.12
b 5.72 4.41
7 3.26 2.17
R 3.09 1.40
a 3.27 1.70
10 3.3 1.57
11 2.61 1.1l
12 2.57 1.0
13 3.01 1.09
14 2.82 .95
15 2.63 0.82
16 2,47 0.73
17 2.32 (.64
18 2.03 0.53
19 1.82  0.45
20 1.60 0.38
21 1.39 031
22 1.22 0

12%

' HTI%ALKEﬁgLE p4
0.00 0.00
0.23 0.53
3.93 6.22
3.49 4.14
3.57 3.39
0.33 0.26
1.32 0.89
1.19 0.7}
1.34 0.70
1.17 (.55
0.73 0.3
0.60 0.24
0.00 0-00
0-00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0- LU
0.00 0.00
0.00 0.00
0.0 0-00

BRANCHED |SOMERS

Wr %
000
0.00
0.00
0.04
0.21
0.00
0.38
0.50
0.88
1.2y
0.99
0.72
076
0.76
0.74
065
0.63
0.54
(). 24
0.20
0.18
0.15

MoLE 2
0.00
L 0.00
0.00
0.04
0.19
0.00
0.26
0.29
(.46
0.58
0.42
0.28
0.27
0.26
0.23
(.19
0.17
0.14
0.06
D.05
.04
.03



RUN NO. 8b70t11¢18

SAMPLE NO.

CARBON NO.
23
24
25
26
27
28
29
30
3]
32
33
3y
35
36
37
38
39
4()

30

MEALKANES
WT 2 MoLE =&
1.06 0.22
0.94 (.18
0.83 0.16
0.73 0.13
0.bl 0.11
0.56 U.09
0.t C.08
(.42 0.07
0.37 0.06
(.35 0.05
C.34 ().05
0.30 Ol
(.26 0.04
0.21 0.03
C.17 U.02
C.13 0.02
.10 n.u1
0.06 (.01

1taLKENE
Wr 2 MoLe 2
0.00 U.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
U000 0.00
0.00 0.00
C.00 0.00
0.00 0.00
0.00 0.u0
0.00 0.00
0.0 (.00
0o 0.00
N« () 0.00
0.00 (.00
0.0 .U
0.0 0.00
0.00 0.00
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TABLE 83 (Continued)

HYDROCARBON PRODUCT DISTRIBUTION

BrancHED Isorers

Wr 2
0.13
0.11
0.10
0.08
0.07
0.05
0.04
0.04
0.02
0.01
0.00
0.00
(00
g.00
0 00)
0.00
0.00
0.00

MoLe %
U.03
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.00
000
0.00
0.00
0.0n
(.00
0.00
0.00
0.00
0.00




TanLE 84

Mass BALANCE
Process CONDITIONS AND PropucT SuMMARY

(AARS A AR AR ARARa A RA AR aladanialiiad iRt izdsisasis il st sszassaa IR IZY

CataLrst @ Co2(C0)8/Zr/S1002
SampLe No: 8670111418433

Reactor Loaping, m.s 1 450.0 T C + 260.0 Feep RaTlo,
CaTaLysT Loaping, wTl: %9-2 psic  : 310 CO/H2: 1.5(
TIME ON STREAM, HRS ¢ SV L/6/HR1  2.00

PRERERERRREEREEEERERE PR R R AR bR R R LRI RE AR Rt bR EREEEEE bR EREPEHEHE 141

Usace Ratio, CO/H2 . 0.15 BuLk ActiviTy,

Z0veraLL Conve, CO+H2: 25.01 MOL SYNGAS/KG CAT/HR: 22.324
Conv. v 5.46 Specieic AcTiviTy,

ZH2 Comv. t 54.33 mo. CO/moL MeTaL/MIN:  0.059

(AR AAARAA R AR AR AR g R A ARl AR R A A gl Rt AR ad i asdtdiidad i ittiasalsssaitisssstdlixg

We1GHT % PraopucT DISTRIBUT]ON:

HYDROCARBONS: 8.76 H20: 10.40
OxvecenaTES @ 0.16 CO « 76.67
o2 v 2.23 H2 + 1.76 :
AR 22 R R RS R R R R R R L R R I N R RN R R R R R R R A R R 2 R 2222 222 20222 222211Y

HYDROCARBON SELECTIVITY, WTZ:

Cl v 12.45 Chtene +  4.23
C2tANE : 2.79 C5¢C11 ¢« - 33.33
C2tene v 0.00 Cl2+«C18: 22.50
C3taNe r o 1.63 Cl9+C23: 8.98
(3tene v U4.6% C24434 :  6.65

C4 1so+ane: 2.3 C3%+ :  0.50
IR T R R R R R R R R AR N2 2R 2R R ARARA AR AR A2 aR2R22 R e A R RRtRaRR2R2002013110;

FueL FracTions, wTd:

GasoLINe (C5tC11): 33.33
Dieser (C94C25) : 44.65
AR NN R R R A R R A R AR R AR R R R R T A R R R R 2 X R A R A R A R R A R R R R R R R R R R R R AR T A AR R XA R R

% ELEMENTAL RECOVERY: CarpoM @ 117.55

Hvbnossn- 113.78
Oxvcen @ 11R.14
R Rt R bt bt e b b RNt iRttt et tetettettt
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HY[IR
RUN NO. 8670+¢11¢18
SAMPLE WU. 33
NtALKANES

CARBON NO. Wr 2 Moe 7
1 12.45 47.08
2 2.79 5.70
3 1.63 2.27
4 2.24 2.37
5 3.01 2:56
b 6.05 4.31
7 2.92 1.79
R 2.25 1.21
Q 2.36 1.1%
10 2.28 . ().98
11 1.99 0.78
12 2-01 0.7%
13 2.49 b.xs
14 250 0.77
15 2.53 0.73
16 2.57 0.70
17 251 0.b4
1R 2.24 0.54
19 2.03 0.4t
20 1.77 (). $8
21 1.52 .31
22 1.30 0.26

PR

TABLE 85

T DIST
1tALKENE

WT 2 Mot %
0.00 0.00
0.00 0.00
4.63 6.76
4.23 4.62
4.5 3.99
0.38 0.28
1.15 0.72
0.89 0.49
(). 8K 0.43
0.c] 0.40
0.56 0.22
(.52 0.19
0.00 0.00
0.00 0.00
.00 0.00
0-00 0.00
0.00 (e 0
0.00 (.00
0.00 0.00
N.00 0.00
0.00 0.00
0.00 0. 00

11e

BRANCHED [soreRs

Wr 1
0.00
0.00
0.00
0.06
0.30
0.00
0.39
0.4]
0.53
0.72
0.82
U.bb
0.69
0.71
0.75
0.80
(). 82
0.70
0.37
0.29
0.2%
0.18

MoLe 2

0.00
0.00
0.0
0.07
0.25
0.00
0.24
0.22
0.25
0.31
.32
0.24
{.23
0.22
0.22
(1622
0.21
0.17
0.08
(.06
0.5
0.04




TABLE 85 (Continued)

HY RBON PRUDUCT DISTR

RUN NO. 8670t11t18

SAMPLE NO. 33
o, P W g e
23 1.13 0.21 0.00 000 0.15 0.03
24 1.00 0.18 0-00 0-00 0-13 0.02
25 0-90 0.16 0-00 0.00 0.11 0.02
26 0.78 0.13 0.00 0.00 0.10 0.02
27 0.68 0.11 0.00 0,00 0.08 0.01
28 0.60 0.09 0.00 0.00 0.07 0.01
29 0.52 0.08 0.00 0-00 0.06 0.01
2N 0.45 0.06 0.00 000 0.05 0.01
3] 0.37 0.05 0.00 0.00 0.04 0.01
32 029 0.04 0.00 0.00 0.02 0.00
33 0.22 0.03 0.00 0.00 0.01 0.00
3u 0.16 0,02 0.00 0.00 0.01 0.00
35 0. 14 002 0.00 0.00 0.00 0.00
36 0.13 0.02 0.00 0.00 0.00 0.00
37 ©0.09 0.0l 0.00 0.U0 (.00 0.00
38 0.06 0.01 0.00 0.00 0.00 0.00
38 0.05 0.01 0.00 0-00 0.00 0-00
40 © (.03 0.00 000 0.00 0.00 0.00



TARLE 86

Mass BALANCE

Process CONDITIONS AND PrOMUCT SumMaRry
PRttt R R Rttt R ettt et ettt etttatteeeoeeeettte.

CataLyst @ Co2(CO)8/Zr/S102
SampLE No: 8670¢11t18¢36

" ReacTor LoaDING, mLs :  450.0 T, C : 262.0 Feep RaTio,
CataLyst Loaping, wtX: 19.2 P, pst6¢  : 315 CO/H2: 2.00
Time on STREAM, HRS ¢ 402.0 SV, L/6/HR: 2.00

I N A N T R R A N R I s R X R a L R T At as Iy
Usace Ratin, CO/H2 1+ 0.67 BuLxk AcriviTy,
WveraL Conv., CO+H2: 36. 76 MGL SYNGAS/KG CAT/WR: 32.503
2C0 Conv. v 22.06 SPECIFIC ACTIVITY,
TH2 Conv. r 66.16 moL CO/moL meTaL/min: 0.261

AR A A A A A A A A R A A A g ARl A At izt i gt iaaaazitaziazat

WeiGHT % PropuicT DisTRIBUTION:

Hyprocarpons: /.04 H20: 10.29 l
Oxycenates @+ 0.09 CO : 79.54
€02 v 1.80 H2 : 1.23

tt?f'f'ft'tffttt'f'fftffttt'ffif'0?"'00?'*'?"?'?'tf'?ft'f'tttt"tt"f?tf?t?'tttf"'f?fitf'

HYNROCARBON SELECTIVITY, WTA:

Cl v 9.3%39 Cytene : 3.5
C2¢aNE v 1.93 C5¢C11 : 32.96
C2ENE v 0.28 Cl2¢C18: 26.21
C3taNE o 0.92 C19¢C23: 11.18
C3tENE v 3.97 c2ut34 «  7.60
C4 1so+ane: 1.33 ¢35+ . 0.57

1A 22 Ra R ARl aRdiaianiataniidiniiiiaiiiiasilinidisidgiiddssis]

FueL FRACTIOMS, wT%:

Gaso iNe (CS5#C11): 32.9
DieseL (CG4C25) : 53.25
I I R R R A I A A A A A L R R IR R LR R X Rttt

% ELeMENTAL RECOVERY: CarBoN @ 92.66 .
HYDROGEN: 96.72
OXYGEN H QS.QS
I I A A I A L Rty
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TABLE 87

HYDROCARBUN PRODUCT DISTRIBUTION

RUN NO. R670+11t18

SAMPLE KG. 36
NTALKANES 1taLkENE BrRANCHED [SOMERS
CARBON NO. Wt 2 Moe 7 Wr 2 Moe T Hr 2 MoLe 7
1 9.39 42.82 0.00 0.00 0.00 0.00
2 1.93 4.70 0.29 0.77 0.00 0.0U
3 0.92 1.52 3.97 6.90 0.00 0.00
4 1.29 1.62 3.65 4.75 0.04 0.06
5 1.86 1.88 4.18 4.36 0.19 0.19
b 4.39 3.72 0.35 (.30 0-00 0.00
7 2.40 1.75 1.30 0.97 0.55 0.40
8 2:31 1.48 1.27 0.83 0.75 .48
Q 2.28 1.30 1.43 0.83 0.98 0.56
10 2.28 1.17 1.28 0.7 1.26 0.65
11 2:02 0.95 0.80 0.38 1.08 050
12 2.08 (. R 0.70 (.30 0.77 0.33
13 2.17 0.86 .58 0.25 0.794 0.31
Ly 2.78 1.02 0.00 0.00 0.84 0.31
15 2.77 0.95 0.00 0.00 0.88 0.30
16 2.94 0.95 0.00 0.00 1.03 0.33
17 5.09 0.94 0.00 0.00 1.02 0.31
1R 2.84 .82 0.00 0.00 0-93 0.27
19 2.55 0.70 0.00 0.00 0.50 0.14
20 2.22 0.57 0.00 0.00 (). 38 0.10
21 1.88 (.46 0-00 (0-00 0.29 0.07
22 1.59 0.37 0.00 0.00 0.23 0.05
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RUN NO.
SAMPLE NO.

CARBON 0.
23
24
25
26
27

i
29
30
3
32
33
3
55
3
37
2R
3Q
40

36

HYDROCARBOM PRUDUCT DISTRIBUTIUN

8670+11¢18

NYALKANES
Wr %2 MoLe %
1.35 0-30
1.16 0.25
1.02 0.21
0.88 J.18
0.77 0.15
0.67 0.12
(.58 0.10
0.50 n.09
0.u2 0.07
0.34 (.05
0.26 0.04
0.26 0.04
0.20 0.03
C. 14 0.02
0.10 N.0}1
M. 0o 0.0]
0.05 0.01
N.03 0.00

1 taLkeNe
Wr % Moe 2
0.00 0.0
(.00 .00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 U.00
0.00 U.00
0.00 0.00
0.00 0.00
0.00 0.00
N.00 0.00
(.00 (e 00)
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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TABLE 87 (Continued)

BrRANCHED |SOMERS

Wr 2
0.19
0.15
0.12
0.11
0.09
0.08
0.06
U.06
0.04
0.02
0.01
0.01
0.u0
0.00
0.00
0.00
0.00
0.00

MoLe 2

0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.01
0.0]
0.00
0.00
000
G.00
0.00




TABLF 88

Mass BarLance
Process CONDITIONS AND PRODUCT SUMMARY

32 IR R R R R g R gl AR R A AR R Rd A R R ia s naaRadsnasniaisiasddsdsias

CataLysTt : Co2(C0)R/Zr/S102
SampLE No: 867011¢18t39

Reactor Loaning, ms ¢+ U450.0 T, C + 262.0 Feep RaTio,
CataLyst Loaping, wrZ:  19.2 P, psic : 315 CO/H2: 1.
Time oN STREAM, HRS 1 U426.0 SV, L/G/HRy 2.00

PEAERE PP EE PR R bR R PRttt Pt E R R ER PR PRI R IR L PR R LR TS HEES
Usace Ratio, CO/HZ :  0.5C : Buk ActiviTy,
ZOveraLL Conv., CO+HZ: 50-16 MOL SYNGAS/KG CAT/HR: H44.796
2O Conv. + 33.4 SeeciFic ACTIVITY,

Conv. +  Bb. Ql moL CO/moL METAL/HIN' 0.299

ffféif’ifiiiitft’10tififfiif'iftfiftf?tfiifitffffffftfftfffffttfftffffif?tfffffffffffffftf

WelGcHT % Propuct DISTRIBUTIOM:

HyprocARBONS ! 1383 H20: 17.21
Uxycenates : 0.35 CO: 62.83
(0074 ! .56 H2 + 2.23

f!f!iiifi*ifffffffi*ff*f+f+fiiiiifi’fifififffffitfffififfffffiiffffftffffifff’f’ltfffff+1f

HYDROCARRON SELECTIVITY, WTZ:

C1 v 15.55 CUtene @ 3.66
C2tANE 1 3.52 C5¢C11 : 33.08
C21ENE + 0.10 C12¢C18: 20.93
C3+ANE 1 2.88 Clo+#C23: 7.05
C3teNE o 4.02 C2u4+34 : S5.09
C4 1so+ang:  3.62 €35+ .+ 0.51

N2 AN AN R A A R R R R AR A R A A R A R A A A AR A AR A A AR A AR RA A aa A RaRiadsasisd

FueL FrAcTIONS, wT?h:

GasoLine (C5¢C11): 33.08
DieseL (C9#C25) . Uu42.43
T Y T R N T S N Y 222208 L R a R AR R R A R AR R R XA R R SRR X 2222221222222 22T,

T ELEMENTAL RECOVERY: CarpoN : 97.75
Hyprogem: 97.10
Oxveen : 100.02

S R I L T R s T T R R X A R T A YR T R RN R SX SR NI TAR SIS S SIS SRS
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TABLE 89

HYDROCARRON PRODUCT DISTRIBUTION

RUN NO. 8670t11t18

SAMPLE MO. 39

NYALKANES 1 taLkENE BRANCHED [SOMERS

CARBON HO. Wrz2  Moe 2 Wr 7  MoLe % Wr X Moe %
1 15.55 52.4b 0.00 0.00 0.00 0.00
2 3.52 .33 0. 10 0.19 0.00 0.00
3 2.88 3.53 4.02 5.17 0.00 U.00
4 3.55 3.30 3.66 3.53 0.07 0.07
5 4.21 3.16 3.64 2.80 0.41 0.31
b 4.15 2.61 0.28 0.18 0.00 0.00
7 2-79 1.50 0.61 0.34 0.4]1 0.22
8 2.53 1.2 0.67 0.22 0.54 0.26
9 3.00 1.27 0.7% 0.31 0-80 U.34
10 3.19 1.21 .68 0.26 0.94 0.36
11 2.33 0.80 0.39 0.14 0.77 0.27
12 2.26 0.72 00433 0.11 0.79 0.25
15 2.41 0.71 .00 0.00 0.74 0.22
14 2.51 (.63 0.00 (.00 0.77 0.21
15 2.2% 0.57 0.00 0.00 0.31 0.21
16 2.16 0.52 .00 0.00 (.79 0.19
17 2.12 ().48 (.00 000 .76 0.17
1R 1.77 0.38 (.00 0.00 .69 0.15
19 1.55 0.31 0.00 0.00 (.35 0.07
20 1.39 0.27 (%.00 0.00 0.24 0.05
21 1.19 0.22 (.00 0.00 0.19 0.03
22 1.00 0.17 0.00 0.00 0.16 0.03




TASLE B9 (Continued)

HYUROCARBON PROBUCT. DISTRIBUTION

RUM NO.  R670911¢1R

SAMPLE NO. 39
CARBUN NO. NrnéALkhagis A er%ALKEggLE 7 B§¢N§HED égfgegs
23 0.86 0. 14 0.00 0.00 0.13 0.02
24 0.75 0.12 0.00 0.00 0.11 0.02
25 0.57 0.10 0.00 0.00 0.03 0.01
% 0.58 0.09 0.00 0.00 0.08 0.01
27 0.50 0.07 0-00 0.00 0.7 0.01
28 0.4y 0.06 0.00 0.00 0.05 8.01
29 0.38 0.05 0.00 0.00 0.04 0.0l
30 0.33 04 0.00 0.00 0.04 0.00
31 0.27 0.03 0-00 0.00 0.03 0.00
32 0.23 0.03% 0.0 0.0C 0.01 000
33 0.2 0.02 0,00 0-00 0.01 0-00
3u N.20 002 {}.(X) (.00 0.00 1.0
35 016 0.02 0.00 0.00 0.00 0.00
3 0.12. 0.0l 0.00 0.00 0-00 (1- 00
37 0,09 0.0 0-00 0.00 0.00 0-00
R 0.6 (3.0]1 0.00 0.00 0.00 (0«00
39 .04 0-00 0.00 0.00 0-00 0-00
4n 0.03 0.00 0,00 0.00 o 0.00
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TABLE 90

Mas: BaLance
Process CONDITIONS AND PromuicT Surwary

A A A A A A A A R A A R A A R A R R R A R N AR R R R N NN R N N N N N R R R R X A X R R A X N XA AR XA X2 X2 XAX21L]

CataLyst + Co2(C0)8/Ir/S102
SampLE No: 86/70+]11¢1R+42

Reactor LoaDING, MS @ 450.0 T, C + 281.0 Feen Ratio,
CataLysT Loaning, wrZk: 19.2 P, ps1c  : 312 CO/H2: 1.00
TIME ON STREAM, HRS ¢ UQR.D SV, L/G/HR: 2.00

R Rttt Rt Rt R R Rt Rttt Rt Rttt e R tettetetteeeeee
Usace Ratio, CO/H2 + N.55 BuLk ActiviTy,
I0veraLL Conv., CO+H2: ©5R.97 MOL SYNGAS/KG CAT/HR: 52.668

0 Conv. + U4].85 SpeciFic ACTIvVITY,

TH2 Conv. ¢ 76.10 moL CO/moL meTAL/MIN:  0.375

PERPAR Rttt et bRttt bbbttt ntortttitntatorrtrtrttnteortretttrettttretrtonretetreree

WEIGHT % PromucT DISTRIBUTION:

HYDROCARRONS: 17.47 H20: 17.78
OxyeenaTeEs :  0.24 CO : 53.46
C02 v 947 ' H2 : 1.57

(A AR A A A A A AR AR A A A AR A A AR A R A L A A f R A A R R A R R AR N R A XY |

HYDROCARBOM SELECTIVITY, wTZ:

Cl ¢ 20.47 C4tene : 3.64
C2tANE ¢ 4.39 CS+C11 : 37.04
C2PENE v (.13 C12¢C18: 16.96
C3tane v 3.97 Cl9¢C23: 3.92
C3teNE ¢ 3.30 c24+34 +  2.11
CY4 1so+ame:  3.26 C3s+ . (.22

PRttt Rt R Rt R R Rttt et Rttt ettt et otRtortaetopetintttnts

Fuer Fractiomns, wr?l:

GasoL1me (CS#C11):  37.04
Dieser (C94C25) : 34.20
I A N A A I A N R R N R AR L A AR A X 1R XAt 2 12k 1]) .

% ELeMENTAL RECOVERY: Carpon : 101.52
Hyprogen: 101.57
Oxyeen : 101.53

AR R R R R Y T X R R R N NN RN N R R R R R RN R LR AR R L2222 220 k2 T TsreY)
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TABLE 91

HYDROCARRON PROWUCT DISTRIBUTICN
RUN NO. R670¢11¢18
SAMPLE NO. 42
CARBON MO e 1w e g Dangen lsonens
1 0:47  57.9 0.00 0.00 0.00 0.00
2 4.39 6.62 0.13 0.21 0.00 0.00
3 3.97 4.09 3.30 3.56 0.00 0-00
y 3.83 2.99 3.64 294 0.03 0.02
5 437 2.75 A5 207 053 0.33
6 5.69 3.00 1.07 0.58 0.00 0.00
7 3.53 1.60 0+60 0.28 0.81 0.37
8 2.42 0.9 0.55 0.22 1.47 0.58
Q 2.60 0.92 (0.42 N.15 1.64 0.58
10 2.72 0.87 0.00 0.00 1.70 0.54
11 1.76 0.51 0.00 0.00 1.80 0.52
12 L& 049 0.0 0.00 1.0 0.37
13 1.71 ()l (.00 0.00 1.30 0.32
14 1.50 0«34 0+ 00 0.00 1.08 0.25
15 1.30 .28 0.00 0400 0.98 .21
16 1.14 0.23 0. 00 0.0 0.89 0.18
17 1.15 0.22 0.00 0.00 0.85 0-16
18 1.08 0.19 0.00 0.00 072 0.13
19 0.1 5415 0. 00 (3.0 0.43 0.07
20 0.70 0.11 0.00 0.00 0.26 0.04
21 (.53 0.08 0.00 0.00 0.13 0.02
22 0.43 0.06 0.00 0-0U 0.10 0.01

15/



TABLE 91 (Continued)

HYDROCARBON POUDUCT D'STR{BUTLUN

RUM NO- B670¢11¢]8

SAMPLE NC. 42

NtALKANES LtaLKENE BrancHeD [somers

CARBON HO. Wr % MoLe % Wr 2  More % Wr 2 Mo %
23 0.36 0.05 0.00 0.00 0.0/ 0.01
24 0.31 0.04 0.00 0.00 0.06 0.0l
25 027 0.03 0.00 0.00 0.0% 0.01
26 0.23 0.03 0.00 0.00 0.04 0.0l
27 0.20 0.02 0.00 0.00 0.03 0.00
28 0.17 0.02 0.0 0.00 0.03 0.00
29 0.15 0.02 0.00 0.00 0.02 0.00
30 0.13 0.01 0.00 0.00 0.02 .00
31 0.11 0.01 0.00 0.00 0.02 0.00
32 (.09 0.01 0.00 0.00 0.01 0.00
33 0.07 0.01 0.00 0.00 0.01 000
34 3.07 0.01 0.00 0.00 0.00 0.00
35 .07 0.01 0.00 0.00 0.00 0.00
36 2.05 0.00 0.00 (.00 0.00 UetX)

37 {3.04 VO.UU N.00 0.00 g.00 0.0
2R 0.03 0.00 0.00 (00 0.00 0.00
39 0.02 (.00 .00 0.00 0.0 0.0

40 N.02 0.00 (1.00 0.00 0.00 0.0




TABLE 92

Mass BALANCE
Process ConnITIONS AND PropucT SuMMARY

X Ry N R A R R R R R A R R R R R A A R X A R A R R AR A R A AR R R AR A AR AS AR AR ERR AR RAd)

CataLysr : Lo2(CD)R/ZIr/S102
SampLE No: R670#11+18+45

REACTOR LOADING, MLS ¢ U50.0 T, C v 282.0 Fezp RaTio,
CAaTALYST LoADING, wTR: 19.2 P, psic 1t 316 CO/HZ2: 1.5
Time ON STREAM, HRS ' 523.0 SV, L/G/HR! 2.00

PR EE Rttt ettt bttt bttt a bRttt a ettt ttttttteitttetttt

Usace Ratio, CO/H2 1+ 0-6] BuLk AcTiviTY,

ZOvERALL CoNnve, CO+H2: U4B.75 MOL SYNGAS/KG CAT/HR: U41.738
ZC0 Conv. : 29.5] SPecIfFIc ACTIVITY,

ZH2 Conv. y 72.61 moL CO/moL MeTAL/MIN:  0.317

R r R TR R R Y A Ry AR A R R R R R R R A R R A A A R AR A AR AR AR AR AARAAARARRAAREE

Wei1HT % PromucT DISTRIBUTION:

HyprocarroNs: 11.75 H20: 13.39
Oxvcenates @ 0.16 C0: 67.29
€02 1 belb H2 : 1.24

T R R R R R X R X R R R R a R ad R R XL A A AR aaadadaataRntiRadlsadaitdRsisstgs

HYDROCARBON SELECTIVITY, WTA!

€1 : 15.21 Cuteng ¢+ 3.98
C2tANE 1 3.26 C5+C11 + ' 38.16
Cotene @ 0.22 Cl12+#C18: 20.38
C3tANE ¢ 2.21 C19+C23: 6.56
C3teNE ¢ 4.05 c2u+34 . 3.21
CL 1so+ane:  2.43 ¢35+ : 0.3

S R R N NN TR T R LA XA AR R AR R RN R A I R Rzt a A A s X AR 222221
Fuer FracTions, wri:

GasoL1me (CStC11): 38.16
DieseL (COtC25) : 41.24
FEEE PRt E R bt ettt ettt ettt tereitettttitattttiesbtetetotittt

% ELemeNTAL RECOVERY: CarBoN : 98.64
: HyproGen: 104.47

Oxycen : 100.63
R Tl i N Y Y e N R 2 R a2 A A a2 R R R R AR AR R R R R R 22222222 0

15¢



TABLE 93

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 86701118

SAMPLE hD- 45
CARBON 10. HTN;ALKARE)& 4 NTl;ALKEutE‘»LE 4 Bmminsn r!‘(s)cl-)rgs;s
1 15.21 51.67 0.00 0.00 0.00 0.00
2 3.26 5.9] 0.22 (.42 0.00 0.00
3 2.21 2.73 4.05 5.24  0.00 0-00
4 2.3 2.22 3.98 1.86 0.06 0.06
5 3.10 2.34 4.12 3.19 0.%32 0.25
b 6.50 4.11 1.00 0.65 0.00 0.00
7 3.10 1.69 0.8b (.48 1.34 0.73
8 2.4] 1.15 0.75 C.37 1.45 0.69
g 2.21 .94 0.67 0.29 1.67 0.71
10 1.97 0.75 0.65 (.25 2.02 0.77
11 1.74 0.61 0.51 0.13 1.77 .62
12 1.69 0.54 0.4S 014 1.48 0.47
13 1.65 0.49 (.35 010 1.33 0.34
14 1.83 0.50 (.00 C.0U 1.20 N.33
15 1.66 0.43 0.00 .00 1.14 0.29
16 1.50 0.3k 0.0 (1.0 1.08 0.26
17 1.48 (0. 34 0.00 C.U0 1.06 0.2
1% 1.46 0.3] 0.00 (.00 1.00 0.21
19 1.39 0.28 0.0 0.u0 0.65 0.13
20 1.16 0.22 0.0 (.00 (.46 0.09
2] ().92 0.17 0.00 0.00 0.31 0.0b
22 N.73 0.13% 0.00 0.00 0.21 0.04
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HY DR(

Rut NC. 8670¢11t18

SAMPLE NO.

CARBUN NO.
23
24
25
26
27
28
29
50
31
32
33
34
35
36
37
58
39
40

45

RBON _PRODUCT DISTRIBUTION

T Mo %
0.58 0.10
0.49 0.08
0.41 0.06
0.35 0.05
0.30 0.0u
0.26 0.04
0.22 0.03
0.19 0.02
0.16 0.02
0.14 0.02
0.11 0.01
0.09 0.01
(.09 0.01
0.08 0.01
0.06 0.01
.05 0.00
0.03 0.00
0.02 0.00

-—

HTliALKERgLE A
0.00  0.00
0:00 0.0
0.00  0.00
0.0  0.00
0.00  0.00
0.00 0.0
0.00  0.00
0.00  0.00
0.00  0.00
0.00 0.0
0.00 0.00
000 0.00
0,00 0.0
0.00 000
0.00 0.0
0.00 0.0
0.00  0.00
0.00 0.00

151

TABLE 93 (Continued)

BrANCHED IsoMERS
MoLE 7

Wr 2
0.15
0.11
0.09
0.07
0.06
0.05
0.0u4
0.03
0.02
0.02
0.0l
0.01
0.00
0,00
0.00
0.00
0.490
0.00

0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.00
0.00
(.00
0.00
(.00
0.00
0.00
0.00
0.00
0.00
(.00



TapLE 94

Mass BALANCE
Process ConpiTions AND Propuct Summary

(AR Ra 202200200 R0l aaiiadataiitiiiiiidianiliisiasiidissiiiiadditsnitatial]

CataLyst 1 C02(C0)R/Zr/S102
SampLE No: RE70+]11¢]18¢UR

Reactor Loaning, ms @ 450.0 T, C +  280.0 Feep RaTio,
CataLyst Loaping, wrd:  19.2 P, psic :+ 315 CO/W2: 2.03
TiMe on STREaM, HRs @ 570.0 SV, L/6/HRy 2.00

N I A A R A A A T T A L R T R A R X XXXt 1221k
llsage Ratio, CO/H2 : 0.6b BuLk Activiry,
ZCveraLL Conv., CO+HZ: 39.55 MOL SYNGAS/KG CAT/HR: 35.292
IC0 Conv. v 23.51 SPECIFIC ACTIVITY,
TH2 Conv. v 72.11 mor CO/moL mevaL/mim:  0.282

(AR AR A2 A4 A2t daadaad il adaln g AR aaliisiiaddiidaliissiRiRidtiatliatslg

WelGHT % PronucT DISTRIBUTION:

HYDROCARBONS:  7.93 H20: 10.15
Oxvcenates :  0.10 CO « 76.08
C02 + U4.76 H2 : 0.98

3222221202022 02 8222202222 02023 220222 2223242223222 222322323322322222323232322233232232 3232/

HYNDROCARBON SELECTIVITY, wrZ:

Cl + ]5.R8 CUtENe : U4.46
C2¢ANE v 3.26 (5¢C1] :+ 37.52
C2¥ENE + 0.36 C12+4C18: 19.48
C3tane ¢ 1.66 (19¢C23: 7.0l
C3tenE + 5.05 C2uvsy . 3.18
C4 1so+ane: 1.79 3%+ : 0.3

Prtrperrbaptbtbbrtttretberttttrtrttttettttertrtottrrtoteetrttirttoerettebttttitoteettreeten

FueL FracTioms, wTZ:

GasoLine (C5tCl1): 37.52
Dieser (CO4C25) « 40.04
A N I I R G I A A L R R I R R N R T R R R T A R R AR AR A R A T

7 ELEMENTAL RECOVERY!: CarBon : 95.10
HvproGEN: 98.94
Oxvcen : 98.52

Rttt R Pttt Rttt R Rt P Rt ettt Rttt ettt tRetteeretts

132



TABLE 95

HYDROCARBON PRODUCT DISTRIBUTIGN

RUN NO. 8670t11¢18

SAMPLE N0. 48
CARBON 10 T PE I v
1 15.88 52.57 0.00 0.00 0.00 0.00
2 3.26 5.75 0.36 0.67 0.00 0.00
3 1.66 2.00 5.05 6.37 0.00 0.00
4 1.79 1.63 4.46 4.22 0.00 0.00
5 2.04 1.79 445 3.37 0.24 0.18
b 7-10 4.37 0.97 0.61 0.00 0.00
7 3.16 1.67 1.13 0.61 1.12 0.59
R 2.24 1.06 0.92 0+ 44 1.25 0.58
9 1.94 0.80 0.87 0.37 1.49 0.62
10 1.70 0.64 0.82 0.31 1.89 0.70
11 1.53 0.52 0.59 0.20 1.63 0.55
12 1.50 0.47 0.53 0.17 1.35 0.42
13 1.45 0.42 0.45 0.13 1.21 0.35
14 1.73 0.46 0.00 0.00 1.11 0.30
15 1.59 0440 0.00 0.00 1.06 0.26
1b 1.49 0.35 0.00 0.00 1.05 0.25
17 1.43% 032 0.00 0.00 1.07 0.24
18 1.37 0.29 0.00 0.00 1.08 0.23
19 1.36 0.27 040 0.00 U.74 n.15
20 1.19 0.22 0.00 0.00 0.58 0.11
21 0.95 0.17 0.00 0.00 080 0.07
22 0.74 0.13 0.00 0.00 0.27 005

163



HYDROCARBON PRUDUCT DISTRIBUTION

RUN NO. Ro70¢11t18

SAMPLE NC. 48

CARBON MC. NTN;ALKA?‘(EEE 7
23 0.59 0.10
24 0.47 0.07
25 0.40 0.06
26 0.34 0.05
27 0.29 0.04
28 0.2u 0.03
29 0.21 0.03
30 0.1R8 0.02
31 0.15 0.02
32 0.13 0.0l
3% 0.11 0.0l
34 0.10 N.01
35 0.10 0.0l
36 0.08 (.01
57 0.0b 0-01
38 0.05 0.0
50 0.03 (.00
uQ 0.02 0.0

TABLE 95 (Continued)

14aLKENE
Wr 2 MoLe 2
0.00 0.00
0.00 0.00
0.00 0.00
0.0 0-.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
000 0.0u
N.00 0.00
000 0.00
000 0.00
(.00 (.00
0.00 0.00
0-00 0.00
(.00 0. 00
0.0 0.0C

154

BrancHED [soMERS

Wr %
0.19
0.12
0.10
0.08
0.07
0.05
0.04
N.03
0.03
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00

Moe 2

0.U3
0.02
A
0.01
0.01
0.0}
0.0]
0.00
0.00
0.00

0.00

0.00
0.00
0.u0
0.00
u.00
0.00
0.0




TABLE 96

Mass BALANCE
Process ConpITIONS AND PRODUCT StUMMARY

12222 AA 2200080000000 040000 st asisadsaiitiiataiidssisldniisdaiissRiidsiasanins

Catavyst @ Co2(C0)8/Zr/S1002
SAMPLE Mo: 8670+11#1845]

Reactor LoapinG, ms ¢ 450.0 T, C + 278.0 Feep Ratio,
CataLyst Loaning, wr¥: 19.2 P, pste  : 31U CO/H2: 1.0
TiME on STream, HRS ¢+ 59%.0 SV, L/6/HR: 1.00

I I I I T S A A T A R R LR R R R R I EL
Usage Ratio, CO/H2 + 0.52 BuLk AcTtiviTy,
¥0veraLL Conv., CO+H2: 61.77 MOL. SYNGAS/KG CAT/MR: 27.602

Conv. v 42.07 Specifric AcTiviTy,

¥H2 Conv- v 81.47 moL CO/moL METAL/MIN:  0.188

1422022002200 00000204024 00000 20 00 R0 0 RR0a AR 0 Rlsa dsadRidiitiididtidaiasiiasndddii;

WerGHT 2 PromucT DISTRIBUTION:

HvprocarBons: 17.24 H20: 17.67
OxyceNaTES . (.22 C0 : 4u8.67
02 + 15.09 H2 + 1.1l

treteteipntrtatiebttie bbbttt ibtetttitttiitttetittietateitttbetittitttbtettratittttttts

HYDROCARBON SELECTIVITY, WTA:

(] + 19.54 Chtene :  3.71
C2tane  : U4.04 C5¢Cl1 : 40.39
C2tene + 0.12 C12¢#C18: 1lo.60
C3taNE r 3.88 C19+C23: 3.18
C3teNE 327 C2u¥3y . 1.11
C4 1so*aNe: 3.65 C35+ (.11

1823822002100 2 2022000200200 223420 220 2301a0 0000 s0assRnnsnitinRiininasiissidissiiatstdddisi

FueL FrACTIOMS, WTZ%:

GasoLine (CS¢C11): 40.39
Dieser (C9+C25) : 34.54
IR iR A R L L LA R R R R R R R R R A R R R R R R AR R TR SRR SRR R X XY}

% ELEMENTAL RECOVERY!: CarpoN @ 109.12

HyproGen: 102.38
Oxycen 1 113.€9
R Ry R Y R A R At R Ry X R Ry y A g R XN SRR XA AR R S A LA R A SR LA R LR L
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TABLE 97

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. R670¢11t18
SAMPLE NO. 5]
CARBON NO- NTN;ALKAHSEE z
1 19.54 56.28
2 4.4y 6.83
3 3.88 4.06
4 3.58 2.84
5 4.01 2.57
) 7.17 3.84
7 4.24 1.9
R 2.77 1.12
9 2-99 1.08
10 3.11 1.01
11 1.90 0.56
12 1.74 047
13 1.57 U.39
14 1.53 0.36
15 1.24 0.27
16 0.97 0.20
17 0.22 0.04
18 0.70 0.13
19 (.54 n.11
20 0.54 0.09
21 0.42 0.07
22 0.32 0.05

NTliALKEﬁgLE )3
0.00 0.00
0.12 0.20
3.27 3.59
3.71 3.05
3.u7 2.28
(.85 0.47
}.56 0.26
0.53 0.22
0.40 0.15
0.00 0.00
0.39 0.12
0.33 n.09
.25 0.06
.00 0.00
0.00 0.00
0.00 0.00
0.00 n.00
0.00 0.10
0.00 0.00
0.00 0.-00
0.00 0.00
0.00 0.00

166

BRANCHED [sorERS

Wr %
0.00
0.00
0.00
0.07
0.46
0.00
0.59
1.40
1.79
2.01
1.75
1.62
1.43
1.24
1.07
U.87
1.30
0.54
(.36
0.27
0.19
(.13

MNoe 2

0.00
0.00
0.00
0.06
0.30
0.00
0.27
0.57




TABLE 97 {Continued)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8670t11t18

SAMPLE KO- 51
CARBON 1O G PUHES o e TR Y
23 0.23  0.03 0.0  0.00  0.08  0.01
24 0.18 0.2 0.00  0.00 005  0.01
2 0.15 0.2  0.00  0.00  0.04  0.00
% 0.12 0.06  0.00 0.0  0.05 0,00
27 0.10 001 0.00  0.00  0.02 0.0
2R 0.08 001  0.00 0.0 0.02  0.00
29 0.07 0.0 0.0 0.0 001 0.00
3 0.06  0.01  0.00  0.00 001 0.00
3] 0.05  0.01  0.00  0.00  0.01  0.00
. 004 0.00 000 0.00 001 0.00
33 0.04 0.0  0.00 000 000  0.00
3y o4 000 0.0 0.0 0.0 0.00
35 003 0.0 0.00 000 0.00 0.0
% 0.03 0.0 000  0.00 0.0 0.0
37 G02 0.0 0.00  0.00 0.0 0.00
38 001 000 0.0 0.00 Q.00 0.0
39 GO1 0.0 0,00 0.00  0.00  0.00
40 DL 000 0.00 0.0 0-00 0.0
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TABLE 98

Mass BaLAnCE
Process CONDITIONS AND PropucT Summary

PRER LRt Rttt bRttt bttt bRttt ettt otetiarttttatittttetetedtatetsy

CAtALYST : C02(C0)8&/Zr/S102
SampLE No: 8670+11¢185S4

REaCTOR LOADING, MLS : 450.0 T, C + 282.0 FEep Ratio,
CataLysT Loaping, wr¥: 19.2 P, es16  : 310 CO/H2: 2.00
Time oN STREAM, HRS : 667.0 SV, L/6/HR: 1.00

A I R R A A R R L sy
UsaGe Ratia, CO/H2 : 0.59 BuLk ActiviTy,
ZOveraLL Conv., CO+HZ: 41.39 MOL SYNGAS/KG CAT/HR: 18.484
2C0 Conv- ' 33-11 SreciFic ACTIVITY,
TH2 Conv. v 78.01 moL (O/moL meTaL/min:  0.138

PPt Rt R R R Rt R R PRttt Rt Rt Attt ettt ettts

WEIGHT % PromucT UISTRIBUTION:

HYDROCARBONS:  9.66 H20: 10.39
Oxveenates :  0.15 tu: 71.26
€02 7.8 - H2 .« 0.73

PEPRRERERERr bttt tr ettt ettt retettttotRtreteriretreteartoeretrotittttrertttttetttette

HYDROCARBON SELECTIVITY, wTX:

Cl v 13.49 Cutene :  U.37
C2taNE ¢ 2.85 CS+C11 : 32.13
C2teNE + 0.31 C12¢C18: 23.93
C3tANE v 1,97 Clo#C23: 9.55
C3teNE t 4.78 C2u+34 . 5.01

CY 1so+ane: 1.55 C3%+ :  0.46
I R R R A R R A A R A R R AR AR R AR R R AR R A R AR AR AR R 2R AR R R R R R AR R N RS AR R astz R 2 1E

FueL FracTions, wrl:

GasoLIne (CS#C11): 32.13
Dieser (C9+4C25) : 47.72
R A R R R R R R R R R R R R AR AR AR AR R AR AR R AR R AR RN R AR R X AR X AR AR R kAR 22 R R R12Y

7 ELemenTAL Recovery: CarBon : 102.73

Hyprogen: 106.17
Oxycen : 105.17
R I Y Y R Y R N R Y A A A A A L A N R R N R R R XA sttt ay
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TARLE 99

HYDROCARRON PROLUCT DISTRIBUTION

RUN NO.  8670t11¢18

SAMPLE MO. 54
NEALKANES 1taLkene BraNCHED |SOMERS
CARBON 10. Wr 2 Moe ¥ Wr 2 Moe % Wr 2 MoLe 2
l 13.49 5n.02 0.00 0.00 0.00 0.00
2 2.85 5.64 0.31 0-66 0.00 0.00
3 1.57 2.12 4.78 6.75 0.00 0.00
4 1.55 1.59 4.37 4.63 0.00 0.00
) 2.18 1.79 L4.60 3.90 0.20 0.16
£ 5.06 3.49 .56 0.39 0.00 0.00
7 2-49 1.47 .69 0.42 0.62 0.36
8 1.92 1.00 0.63 0.3% 0.83 (.43
9 1.84 0.85 0.72 (). 34 1.29 0.b0

10 1.71 0.71 0.82 .35 1.90 0.79

11 1.68 ()bl U.6b 0.25 1.77 0.67
12 1.ht 0.57 0.61 (.21 1.36 (.48
13 1.67 0.54 (0.52 0.17 1.24 0.40
14 1.70 0,51 (.42 .13 1.15 (.34
15 2.12 (.59 (.00 (.00 1.1b (.33
1h 2.17 0.57 .00 0.00 1.28 0.34
17 2.17 0.54 (.00 (.00 1.0 0.3
1R 1.80 0.42 0.0 0.00 1.48 0.35
19 172 0.38 0.00 (.00 0.79 0.18
20 1.60 0.34 (.00 0-00 067 0.14
21 1.38 .28 0.00 0.00 0.54 0.11
22 1.1% .22 0.00 0.00 0.42 (.08

1A9



HYDROCARBON PROINICT DISTRIBUTION

RUN NO.  8b70¢11t]R

SAMPLE MO

C/"BON NO.
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
27
3R
3a
40

54

wre ene 2
0.94  0.17
077 0.13
0.66 0.1
0.53  0.09
0.5 0,07
037 0.06
0,31 0,05
.26 (.04
0.21 0.03
0.17 .02
0.13 0,02
0.10 N.ul
0.11 0.0l
0.1 0.01
0.0 0.0]
V.07 N.01
0.05 0.01
0.03 0.0

11aLKENE
IT MoLe 2
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0 0.00
0.00 0.0
0.00 0.00
0.00 0.90
.00 0.00
{).00 .00
0.00 0.00
(.00 (.00
HelX) .00
.00 0.00
000 0-060

TABLE 99 (Continued)

FRAMCHED [SOMERS

Wr &
0.32
0.25
0.19
0.15
0.12
0.10
U.08
0.0b
0.0u
0.03
0.u2
.01
.00
.00
0.00
0.0
0.00
.00

MoLe 2
0.06
0.04
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0
(.00




TapLg 100

Mass BALANCE
Process ConpiTions AND PRODUCT SuMmaRry

322 SR 240280222220 d2220200282230203220 002003820 0248222232322828232¢8232322232223222222223;

CATALYST : C02(C0)8/gR/5l02

SampLe No: 8R70+]11+18457
Reactor LoADING, ms ¢ 450.0 T, C s 260.0 Feep Ratlo,
CATALYST LoADING, wTX:  19.2 P, pste 1+ 308 CO/H2: 1.0
Tine on Stream, HrRs @ 0H90.0 SV, L/6/HR: 2.00

PRRARERE PO E Rt bRt bt R R b e Rt R R E R Rt E e Rt bbbt aR b rabttte
UsAGe Rarin, CO/H2 « Q.48 BuLk Activity,
TOveraLL Conv., C0+H2| 37.38 MOL SYNGAS/KG CAT/WR: 33.3R1
ZC0 Comv. 2U.25 SPECIFIC AcTIVITY,
ZH2 Conv. . 50.51 moL CO/moL mMeTaL/MIN: 0.217

18222222202 2222222202022 da R iRl idataiiatianiaiassiidinidialisddiRasaiindsiisigi

Wri1aHT % PropucT DISTRIBUTION:

HyprocAarBONS: 1045 H20: 14.21
OxvyGEMaTES @ (.40 , €0 « 70.C4
€02 r  ].h3 H2 +  3.27

PRttt atbttabr bttt ethttebterbtttr bbbttt bbbttt iteti bttt ibbtterttittedte

HyDrOCARROM SELECTIVITY, wTA:

Cl v 18.31 Cltene @ 4.3
CZ2taNE r U413 (5¢C11 «+ 37.24
C2tENE + 0.00 cl2¢C18: 17.68
C3tane ¢ 3,36 Cl9¢C23: 5.01
C3teNE +  U.8] 24¢34 « Q.80
CY4 1s0*aNE:  4.29 €3+« 0.05

2322122310302 318 020 iRz taarRz et RR e R YRRt a xR R R R A 1222 aRY;
FueL FracTioms, wrZ:

GasoLine (CStCI11): 37.24
Dieser (C9¢€C25) : 34.3%0
I I A A A A I IR R R A R R A R AN A R R AR A A R 2R AR a2 2R 22222 ]

T CLemenTaL ReEcOvVERY! CarBON ¢ 99.12
Hyprogen: 101.80
Oxygen @ 102.21

I A I A I A I A I A A I Y R L A R R AR L AR A A At A A A A A A R A A R R A X R I A AR A2 X242 22X
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TABLE 101

HYDRUCARRON PROVCT DISTRIBUTION

RUN NO. 8670¢11¢18

SAMPLE WO

CARBOW NO.

DO W N T N £ W R

bt bt ek p—d =d s st p—at P
NN % IS FsanfF a8 eE5

57

w2 Noc 1
18.3] 54.02
4.13 6.51
3.5 3.6l
4.17 3.39
4.98 3.2b
7.30 4.01
3.72 1.76
2.68 1.11
2.70 1.00
2.8] 0.93
2.26 (.68
2.17 {).b0
2.3 (.57
1.99 0.47
1.76 0.39
1.57 .33
1.45 0.29
1.26 0.23%
1.07 0.14
.83 0.14
0.59 (1.)9
(.39 (e b

HTliALKERgLE Z
0.00 0.00
0.00 0.00
4.8]1 5.41
4.31 3.64
4.15 2.80
N.39 0.22
0.79 0.38
0.66 0.28
0.59 0.22
0.51 0.17
0.10 0.03
n.31 0.09
(5,00 0.00
H.00 0.00
.0 0.00
000 0.00
00 .00
.00 0.00
TNY 0.00
0.0 0.00
(.00 .00
0.00 0.00

v?

BrancHED |soMeERS

WT
0.00
0.00
0.00
0.12
0.4R
0.00
0.43
0.47
0.66
O.bl4
0.92
0.71
0.09
.05
(.63
0.t7
0.7%
{).80
.69
.53
e 33
(0. 20)

MoLe %

0.00
0.00
0.00
.10
0.32
0.00




TABLE 101 (Continued)

HYDROCARRON PRODUCT DISTRIBUTION

RUN N)« Ro670+¢11¢]R
SAPLE %) 57

CARBON 1O T e 2wt e n  hagrer soness
23 0.25 0.04 0.00 0.00 0.12 0.02
24 0.16 0.02 0-00 0.00 0.07 0.01
2 .13 002 0.00 0.0 0.4 0-01
26 0.08 0.01 0.00 0.00  0.03 0.00
27 0.06 0.01 000 0.00 0.02 0.00
28 .04 0-01 0.00 0.00 0.01 0.00
29 0.03 0.00 000 0.00 0.01 0,00
30 N.03 0.00 0.00 0.00 0.01 0.00
31 .02 0.00 0.00 (.00 0.01 0.00
32 0.02 0.00 0.00 0.00 0.00 0.00
33 0.01 0.00 (.00 0.0 0.00 (.00
3y n.nl 0.00 0.0n 0.00 ¥ ANTS!
35 n.ul 0.00 000 0. 00 0.00 0.L0
36 n.0l 0.00  0.00 0.0 0.0¢ . 0.0
37 .0} N.00 0.00 (.00 (.00 (.00
38 n.01 0.00 000 0.00 0.00 0.00
39 .01 0.00 (.00 (.00 .00 0.00
40 n.01 0.00 0.00 0.0U 000 .00
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TaBLE 102

Mass BALANCE
Process ConniTions aND PronucT SuMMaRY

A AR A A R AR A Al A aa At AR gl R R Ny NN Ry R R R A R N SRR RN R X122 1)

CavaLyst @ C02(C0)&/1r/S102
SamMpLE No: 8670¢11¢18¢60

Reactor Loaping, mLs + 450.0 T, C 1 200.0 Feen Ratio,
CaTaLysT Loaning, wr¥%: 19.2 P, ps1c  : 312 COM2: 1.00
TIME ON STREAM, HRS 1+ 714.0 SV, L/6/HR: 2.00

IR X Y N Ry A Ny A Y R R R R R R NN R RN R R R LR R AN iR T TrTrersTa Y I Y
Usace Ratio, CO/H2 + Q.44 BuLk ActiviTy,
I0veraLL Conv., CO+H2: 20.58 MOL SYNGAS/KG CAT/MR: 18.381

Conv« + 12.65 SPecIFIC ACTIVITY,

IH2 Conv. + 28.51 moL CO/moL meTAL/MIN:  0.]113

AR R A R A Rl AR R A d A AR R R R g R RN RN A R R IR R N R R R R R A R R X R X R X2 22 X2 12%1)

WeiGHT ¥ PropucT DisTRIBUTION:

HyprocarBONS:  5.49 H20:  7.54
OxvygenaTes : 0.22 0. 81.52
€02 y 0,47 - H2 :+  4.76

AR A A R A A A g R R g R R R Ry N R N N X R R XA Ry A XX XXX R aaXiRiaiizziiaaigy

HYDROCARRON SELECTIVITY, wT®:

Cl v 17.94 C4rene :  5.74
C2tane v L.06 CS¢Cll « 3R.]17
C2vene « 0.00 C12¢C1R: 12.85
C2tane T P V4 Cla#C23.  6.2]
C3tene : 6.58 cauvdy - 0.76
C4 1so*anNe:  U.Su C3+ . 0.02

A A A R L R R R N NN N X NN R A R R AR AR R R AR R R R R N RS rrrrTYY
FueL Fractioms, wrl:

GasoLine (CSCL1): 38.17
Dieser (CO#C25) : 28.5R
R I A A I I I s

T ELemenTaL Recovery: Carpon 1+ 99.727
HyproGEN: O9R.76
Oxvcen : 100.73

R A O R R A N A X T R RN N L N R R R AR I R ARt RsrrrTraTyy Y

174



TABLE 103

HYDROCARBON PRUDUCT DISTRIBUT LUN

RUN NO. 8670411118

SAMPLE KC. &0
NIALKANES 11ALKENE BrancHED [SOMERS
CARPON MO. Wr 2 Moe 2 W. 2 Moe ™ Nr 2 MoLe %
1 17.94 51.90 0.00 0.00 0.00 0.00
2 4.06 .27 0.00 0.00 0.00 0.00
3 5.2 3.28 6.58 7.25 0,00 0.00

4 4.39 3.50 5.74 4.75 0.15 0.12
5 4.50 3.15 5.48 3.62 0.30 0.19
f 8.61 4.63 0.27 0.15 .00 0.00
7 3.96 1.84 1.27 n.60 0.30 0.14
b} 2.70 1.10 (.96 0.39 0.38 0.15
q 2.35 0.8% 0.87 0.32 (llo 0.17
10 .23 0.73 .68 0.23 .28 (.09
11 1.52 0.u5 .40 0.12 0.27 0.08
12 1.39 0.38 0.32 04 .23 UeUb
13 128 0.32 .22 b 022 0.06
14 1.u40 .33 0,00 0.00 .23 0005
15 1.6 0.30 0.00 0.00 U.29 0.0
16 1.36 (). 28 .00 0.00 0.u3 0.09
17 1.34 .27 0.0 .00 0.b3 U.12
1% 1.32 0.24 .00 0.0 (.79 0.14
14 127 0.21 () GO0 (). 78 0.14
n 1.01 0.17 (.10 0.00 0.70 0.11
21 (}.74 0.12 {1 1X) 0. 00 .52 .08
22 b7 0.07 0.00 0.00 N.31 0.05



RUN NO. 8670+1]t18

SAMPLE MO.

CARBON NO.
23
24
25
%
27
2R

Lo

60

HYDROCARBOI
NTNéALKAggiE )
0.30 0.04
0.19 0.03
.13 0.02
0.08 0.01
0.05 0.01
0.03 0.00
0.02 0.00
0.02 0.00
(N1 N.00
0.01 0.00
N.01 0.00
n.01 U0
.00 AL
.01 (.00
0.00) C.00
0.00 N
0.00 0.00
0.00 0.00

PRO

TABLE 103 {continued)

UTi0M
1tALKENE

WT % Nowe 2
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 U.00
0.00 0.0
0.00 (.00
0.00 0.00)
0.00 0.00
u.00 0.00
00U (et l)
0,00 D
(.00 0,00
0.0 000
INLY 0. 0()
0.0 n.co
.00 0.00

BRANCHED [soMERS

WT 2
0.16
0.09
0.05
0.03
0.02
0.01
0.0l
0.00
0.00
G.00
0.00
0.00
Do)
(.00
0.00
0.00
0.00
.00

MoLe 7%

0.02
(.01
0.01
0.00
(.00
0.00
0.00
0.0
U0
000
0.00
0.00
0.0()
o)
0.0
0.00
U0
0.00




TABLE 104

EFFECT OF ALUMINA vs. SILICA SUPPORT ON HYDROCARBON SELECTIVITY OF Co,gCOIB/eropr!q_

Alumina Silica
Run Number 8523-1-4 8670-11-18
Space Velocity, NL/g cat/hr 2.0 2.0
CO/H2 1.0 1.5 1.0 1.5
Pressure, psig 300 300 300 300
Temperature, °C 240 260 200 260
Wes
C1 7.9 7.2 8.1 5.7
Co.a 13.7 10.8 14.5 9.8
sl 37.0 34.1 37.4  31.0
Cis.18 23.4 27.9 24.9  28.7
C19.23 o 8.9 8.6 8.2 12.8
Cone 9.1 1.4 6.9 12.0
Cs.23 69.3 70.6 70.5  72.5
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TABLE 105

KINETIC RATE EXPRESSIONS

C
1 H, co

C

co X2 ano

1°C0 "H

co

Coo + %2 o,

G, €
1 Hy co

2 “co, * K3 Cyoo

17e




