22

Table ]

Gas Phase Tests
iy, e
ctivity, ctivity
Composition Gas Phase Pressure  Temp.  GHSY Usage X X " mo) syngas/ ”‘Ic? ,
I Tt Y . _Run g {Psig)  [(*¢] () comM, (8COAN,)  COsH, €O _H, _kgcat/hv 2ol metsl/mip

fatalyst Batch ¢

300 220 1000 1.0 1.0 2.2 22 2.2 N.D. N.D,

Fe/lr/S10, 846640  fe Ir 8413-83-40 300 240 1000 1.0 1.0 Y L7 1 N.D. n.0.
2.4 7.3 300 280 1000 1.0 1.0 5.6 6.6 6.6 N.D. N.D.

: 300, 220 1000 1.0 0.43 10 1l 25 22.2 0.16
Co/lr/s10, 8466-45  Co Ir 8413-93-45 300 240 1000 1.0 0.42 49 29- 69 61.3 0.4
4.0 .8 300 260 1000 1.0 0.42 66 2 92 82.7 0.60

300 220 1000 1.0 0.37 10 5 15 14.0 0.08

Collr/SlOz 8466-46 Co ir 8413-99-46 300 . 240 1000 1.0 0.4) 33 20 [ 46.5 0.32
4.4 2.3 300 260 1000 1.0 0.49 56 37 1 78.9 0.58

300 220 1000 1.0 0.18 7 2 1 9.4 0.0

Co/lr/510, 8466-47 (o r 1743-2-47 300 240 1000 1.0 0.3% 25 13 38 36.1 0.20
4.6 0.7 300 260 1000 1.0 0.61 69 53 86 98.5 0.79

Cofsto, 8466-49 t 2743-8-49 300 220 1000 1.0 0.03 ] 0.2 8 6.2 0.004
4.2 300 240 1000 1,0 0.33 16 8 2 24.0 0

300 260 1000 1.0 0.35 22 12 22 32.8 0.20

Co/2r/$10, 8466-18 §g§ é"‘s 8413-28-18 300 220 1000  0.94 0.55 28 20 3 .3 0.31
“Basecase” : ’ 300 240 1000 0.9 0.50 49 3] 63 55.4 0.5)

J00 260 1000 0.94 0.8 65 40 68 13.6 0.62
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Catalyst

Fe/Zr/SiO2

Co/Zr/310,

COIZr15102

Co/Zr/SiO2

Co/$10,

COIZr/5102
"Basecase"

Gas Phase
Batch # Run #
8466-40 8413-88-40
8466-45 8413-93-45
8466-46 8413-99-4¢6
8466-47 7743-2-47
8466-49 7743-8-49
8466-18 8413-28-18

Table 1 {Cont'd)

Gas Phase Tests

Selectivity, Wt%
L G- S bizage- G- Gt Lsaa-
NO MASS BALANCES WERE CALCULATED
18 28 47 6 1 o2 s
5 15 30 19 12 10 61
20 15 29 19 9 8 87
25 2 36 8 3 02 47
0 n 28 22 19 9 69
5 14 29 21 13 6 63
22 28 39 7 3 04 49
5 2 al 16 6 0.6 63
% 18 20 11 9 5 10
22 32 42 4 1 0.2 47
Y 25 10 2 18 56
1B 3 1 3 1 02 48
0 2 % 16 2 02 &
0 15 39 25 8 3 72
5 16 30 21 712 58
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Latad, ot tueos i lyon, I,
. R (TR — N psiy
ko, (€0) / Co. Ir 209

" Co, Ir
tefope)Sim,0) YU 6T
1595-60-C43. 4 105
hu?(tﬂ) 12! R 2 e
2e(0Pr) TA1,0, ' R} 607
T687-36- 474 500
1
Coglto)/mlgty  Co 300
1887-61-44 : 100

100
e
Ao St T P Y 1T
Y FOVPRRR L B RS
306
to 1

0,(€0),/ Y% S 00
llfovr)‘/klzo, 600
7888- 1-589 10

(o le
1o uo) / 5T €Y 00
1rfoprifini 0 108
T8 30 131 100
VfeCo.(€0),,/ U 'S rh oo 0
st iz

% 320
0385-60- 707 -~

Co Ir
2¢0,(C0),/ T T.8F 302
aefore)jiaL ¢ 307
8523:1- 4 02

'ﬂyulursns Gas Actlivation

?

n? Activation

e
220.9

250.8
281.0

241.1
281.6
276.7

239.4
240.9
238.7

242.6
261.1
281.0

239
258
282

219

262
259

240
260
262

24}
256
260

sy,
LLa/he
1.65
1.64
1.64

2.04
2.04
0.97
2.06
1.07
2.7

1.86
1.09
1.92

0.90
1.07
1.82

0.86
0.86
(Wi
1.6
1.6
1.5

2.0
2.0
1.0

| ced

cum,

1.05
1.57
1.7

1.8
1.7
1.3

1.50
.84
2,00

1.02
rAL
2,02

2.02
1.57
1.51

1.95
1.95
0.98

2.00
2.00
1.00

0.99

1.40
.47

TABLE 2

COMPARATIVE CATALYST TEST DATA

Usape
cuztt,
0.57
0.67
0.59

0.95
0.6/
0.5}

0.67
0.79
0.81

0.42
0.40
0.60

0.60
0.46
0.56

0.4
0.51
0.4

0.64
0.68
0.%

0.5}

0.5
0.560

- SLURRY TESTS -

BSulk Speed i
‘ i . Activity Alivity
Conv. Cowv. Conv. iml syayas/ wil L/

o M, €0 kg cat/hr wo) wetal/min

17,0 23.2 12,6 13.1 0.12
25.3 38.9 l6.6 18.5 0.19
3.7 512 19.4 2).2 0.22

.5 10.6 5.7 6.8 0.20
254 45,4 142 23.2 0.51
9.9 6l.6 2).6 17,3 0.36
16.7 5.1 1l 15.4 0.13
21,6 .3 47 10.3 0.09
14,7 2.4 103 13.6 0.13
20,2 28,7 11.9 16.8 0.14
1.5 9.0 7.4 8.5 0.07
2.5 46,2 1.0 1.0 0.22
24,0 46.0 12.} 9.6 0.10
26.2 42.5 144 21.9 0.20
0.7 M3 N 16.8 0.6
19.4 40.7 8.5 1.5 0.04
32, 6.0 16,5 12,4 0,08
3.8 503 2.0 21.6 0.16
11.9 21.9 6.9 8.4 0.10
20.6 7.2 12.% ‘14,5 0.18
410 850 27} 21.} 0.2)
42,5 B6,0 29,0 8.1 n.29
34.5 56.0 199 28.7 0.24
N.6 683.21.2 15.8 0.14

&5

l B
13.6
11.5
.6

10.0
1.1

1.9

1.2
4.9

O S W ~

Hpidravarbon "o dectivity, Wt

Tl G Gty Eyotty.
209 33.2 1.3 1.6
0.4 29.2 15.3 12.5
0.2 0.4 121 1.9
s  12.2 0.5 18.5
1.6 3.1 2.1 9.
0.2 36.7 2.8 8.7
n.s 237 2.1 15.3

. 20.9 2.1 14.9
9.4 20.6 26.0 18.4
1.0 2.0 20.4 6.
15.7 2.5 21.2 10.0
158 35.6 19.3 1.9
2.3 304 22.8 12.6
155 .3 18.8 7.9
156 0.3 16.9 9.1
.3 32,9 22.5 12.2
9.6 29.2 2.1 12.9
120 3.4 19.8 9.2
1.7 o 2.1 14.6
ne 3.1 24.9 12.
5.7 15.4 1.4 1.5
11,7 a.n FaW | R.9
0.8 M) 21.9 8.6
P e 2.2 1.2

TR IN

6A
21
8

214
5)
t.6

12
20.7
187

158
S8
45

14.8
8.1
kN |

11
16.5
10.5

10.8
7.1
4.9

9.1
11.4
19.4

fuels

5%.1
57.0
6.4

51.?
66.5
.9

61.7

6.9
64.0

€3.1
6.1
62.8
65.8
61.0
56.5
)
6.2
6.4

67.7
na
60.3

69.3
70.6
(LY




sc

TADLE 2 (CONTINUED)
COMPARATIVE CATALYSY-TEST DATA

H, ACTIVATED CATALYSTS

Bulk Specitic
& i i Activity Activity
Catalysty  Cowposition, P, oo B Feed  Usage Coav. Cunv. Conv. wol syngas/  wol €O/ _ Nydrocarhon Selectivity, Wi . Fuels
Hun N0 . _ olu'. . psly L,7C L/gfhr CO/4, CO/H, W00 M, €D kg cat/by wol wetsl/win Ly Gty GoC Crorlin E1g2buy. Luptle o
ColNO,),/2r(0Pr)/ 4.75 770310 240 1.0 200 0,54 20.8 40.6 109 1.4 .09 52 4.2 1132 16.9 23,7 3.8 510
AL L y
1568-85-2 310 20 2.0 LS8 0.60 248 399 153 207 .24 120 9.y w7 2.8 M1 16.3 67.6
Jlo 28 2.0 1,60 0.0 33.4 52,2 18,2 3.2 0.30 14.9 11,2 2.7 18.9 13.4 17.9 §6.0
Lo I
w,(w)sllr(OPr)‘l 108 85 03 239 20 1,00 0,43 32.7 457 19.7 30.7 0.07 7.1 150 22.0 22.6 13.9 8.8 54.5
Al g0 N0 239 2.0 2,00 0.44 145 303 6.7 13,8 0.03 6.3 138 .2 21.0 15.7 19,0 %8.9
8523-41-9 310 206 1.0 1,00 0.50 459 61.3 30.4 21.5 0.06 15,0 14,0 27.4 20,0 9.8 13.8- 57.2
o I
Lo o) /2rlOPr),/ 4.9 9.3 310 24
2\ Wiy 4 0 2.0 100 o047 40.8
10, o 55.5 26.2 36.5 0.23 Bl 185 374 24.9 8.2 6.9 70.5
8670-11-18 1.0 150 043 4229 5.1 21.4 19.1 0.1z 1.0 129  37.4 23.2 8.0 7.4 68.7
A0 282 1.0 2,00 059 4).4 78.0 23,1 18.5 0.4 13.5 15.4 kY| 23.9 9.6 5.5 65.6
G Ir
co,(co)./zr(opr),/ §.0 7.82 302 241 2,0 0.9 0.50 42.5 66,0 29.0 35,3 0.29 7.9 137 31.0 23.4 8.9 9.1 69.)
LA
23 307 250 2.0 1.48 0,53 345 6.0 13.9 28,7 0.24 7.2 10,8 WMl 271.9 8.6 1.4 70.6
4§23-1-4
i 260 1.0 1.7 0.58 3.6 63.3 2.2 15.8 0.14 4.9 10 2.2 26.2 17.2 18.4 69.6
Cop(L0)eico) g/ '
2c{0Pr) /51 Co fe v
LRl 1310, 251053500200 20 2.0 1.6 0.5 3.3 6.6 2.7 341 0.20 4.8 9.2 29.4  29.0 uws 131 2.9
8620-12-23 30 261 2.0 L0 030 31,9 46.4 2.4 0.3 0.16 13.1 19.49 9.7 17.1 5.5 4.6 62,3

315 0 2.0 2.0 0.59 27.3 62,0 15.2 24.4 .15 15.8 19.4 41.8 8.2 3.6 1.2 63.6




Catalyst/  Compasition,

m90-3.6510, £°. ir

8670-60-25 1.8 9.4

e, &L
Y772 52 4.8

8%70-81-27

Co,(CO)/2r

2 ¢ Ir

(0r) /310, 3 o2

Extondad Test

2062-1-3)

h’(uﬂnﬂr r

(Ur)./smz 4.1 4.7

8042-16-3)

Cl,l(ﬁ)allr 7 I

‘W,‘/s.oz 4.0 2.7

8062-4)-46

P, . Feed Usage
plg L°c _ﬂL_ o/, CO/H,
30 240 2.0 1.0 0.45
302 260 2.0 1.5 0.52
00 260 2.0 2.0 0.52
2 0 2.0 1.0 0,32
00 281 2.0 1.0 0,58
300 282 2.0 1.0 0.54
300 242 1.8 0.52 0.49
00 260 2.0 1.0 0.5
300 240 2.0 1.0 0,28
305 260 2.0 1.0 0.44
0 262 1.0 1.0 0.21
305 241 2.0 1.0 0.5
25 22 2.0 0.9 0.45
300 260 1.0 1.0 0.64

TABLE 2 {CONTINUED)
COMPARATIVE CATALYST TEST DAIA
(Mz ACTIVATED CATALYSTS)

1
Conv,

R

24.4
22.8
18.0

20.0
33.0
1.1

65.8
5.9

5.8
9.
6.8

20.5

29.8
40.1

H

Cony.

1.2
37.6
35.8

3.2
41.8
6.3

62.1

9.4
12.9
1.3

§3.7
§2.3

i

15.1
1.0
9.2

9.8
4.2
2.8

63,2
7.4

2.3
6.7
2.3

4.5
25.2
20.0

Bulk
Activity
Conv, wol syaas/
[/

21.8
20.4
16.0

17.9
29.5
3.7

62.9
48.1

5.2
8.3
3.0

18.3
35,5
12.9

r

Specific
Activity
sl 0/

0.1¢
0.19
0.112

0.081
0.206
0.245

0.323
0.312

0.042
0.104
0.021

0.1
0.223
0.128

10.5
19.1
1.8

12.6
153
23.8

20.6
n.2

1.1
19.4
25.4
13.3

15.5§
16,3

?drgur?u sslﬂyv!u, [
19——41

-2-—-4— 5|1~
19.4 289
21.2 M.
27,4 9
2.5 3.1
1.7 29.6
17, W)
26.7 38.0
M4 A7

1.3 13.9
10.6 19.8
15.6 19.0
13.2 4.5
11.6 36.0
13.8 5.6

24.8
12.0
14.3
16.4
21.3
15.2

10.7
\8.9

20.4
1.2
1.7

15.8
19.5
17.8

8.3
4.2
4.9
5.2

10.6
6.0

2.5
1.8

20.%
18.9
1.2

6.2
8.7
8.8

=24~
8.1
3.0
1.7
2.2
9.6
2

1.4
4.2

<5-2

62.0
50.7
§3.1
58.7
61.5
$5.5

51.2
68.)

26.754.8
24.145.9
21,1379

7.066.5
8.764.2
s.862.2
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TABLE 3
SLURAY SCAEENING SUMMARY
8862-16-37
19.2 wt.% (63.13) Ru3(C0)‘zIZr(OPr)4/SWz

Timg Usige [Bulk Actlvity ] Specific ity Wt
saptal o0 | 01X IS0 e, [t |oty |fand 4007 ol sl | Mty | S
h mol Co/min
3 44 310 j242 | 2.0 47.8 | 44.6] 49.4 1 0.5 0.45 2.7 0.58 8.2 28] 163 | 3.6 17.1 1 17.1] 6.0
6 316 | 300 | 241 1.0 36.8 | 35.9] 32,3 | 0.5 0.48 16.4 6.22 6.5 3.8] 13.0 | 25.8 22,0 | #8.0] 61.8
.9 186 300 | 239 1.0 20,8 § 13,1 28.4 § 1.0 | 0.46 9.3 .12 6.4|] 55 2.3 | 2.3 21.3 | 25.2] 62.9
12 | 282 300 | 240 2.0 5.8 | 2.3 9.4 1.0/ 0,26 5.2 6.04 1] 7.3 139 | 20.4 20.5 | 26.7] s4.8
15 ] 3s4 305 | 260 2.0 9.3 | 6.7 129 1.0] 0.44 8.3 0.10 19.4] 106 195.8 | 1.2 14.9 | 24.1) 459
18 | 497 300 | 262 1.0 68 | 2.3 3| Lo o2 3.0 0.02 25.4| 15.6] 13.0 1.7 ne |aal s
21 545 | 300 | 260 1.0 19.5 | 16,8 21.4] 0.5] 0.38 8.7 0.10 45.6( 14.3 ] 14.4 8.1 6.8 | 10.8] 29.1
24 617 305 ) 260 2.0 10.4 | 11,4 9.8 1 0.56 0.64 8.2 0,15 51,3] 12,6 | 15.0 A.1 6.4 6.61 29.5
27 689 300 | 240 1,0 11.1 9,5 12.0| 0.5] 0.40 5.0 0.06 33.8} 12.8. 15,5 16.5 10.2 | 11.3] 42.2
30 785 300 | 28! 1.0 21.6 | 12,00 23.7 | 0.5] 0.35 9.6 0,10 52.9' 16.4 13.7 10.8 4,2 3.0| 28.7




TABLE 4

CataLyst : Ru/Zr/SiLica
SampLE No: 8862t16t3743

ReacTor LoADING, MLS :

Usace Ratio, CO/H2 :  0.45
FOveraLL Conv., COHH2: 47.82
ZC0 Conv

. . 44.85
FH2 Conv. : 49.41

WereHT ¥ PropucT DisTRIBUTION:

HyprocarRONS:  19.76
OxveenaTES ¢ 0.18
co2 : 0.

'HYDROCARBOM SELECTIVITY, WTZ:

Cl ;817
c2tane ¢ 1.07
C2tene . 0.16
C3tanNE ¢ 1.12
C3tene : 1-%

C4 1so+ane: 1.
PR HE R E R R F R b b E 4111

FueL FracTions, wti:

GasoLiMe (CS5#C11):

16.33
Ieser (C94C25) 60.71

% ErementaL Recovery: Careon : 99.63
Hvprogen: 100-18

Uxveen : 103-99

28

Mass BALANCE
Process ConDITIONS AMD PRODUCT SUMMARY

ittt ittt bttt ittt ettt ettt vttt tterttoriettirtttitetettittetrtttttttittvtititeties

450.0 T, C : 242.0 Feep RaTIO,
CataLYsT LoADING, wTE: 19.2 P, psic : 310 CO/H2: 0-50
TiMe oM STREAM, HRS : U43.5 SV, L/G/HR: 2-00

ettt ittt ir ittt ittt it ittt et bt HE AR HE R R HE HE R R R Rt pEE H L R R E e

BuLk AcTiviTy,

MOL SYNGAS/KG CAT/HR: U2.677
SpeciFic AcTiviTY,
moL CO/moL METAL/MING  0.547

fif?iffifffff1f+f1fffffff**ffff?ff?f!ff+fff?if*+fi#fifffffffffffffff*ttffff’?f?ftfffffif*fttff?ff

H20: 26.89
C0 : u7.5%
H2 :+ 6.19

ittt tittirrittititttttttttttttttttrtttttitttitttiedttitittttititttitttitttittititttetts

Cutene : _1.75
5¢C11 : 16.33
C12+4(18: 33.58
C19+C23: 17.(

C2u+34 . 14.33
C35+ :  2.76

tHHtittt ittt ittt it ittt ittt e ettt vttt srit et

B asndbeaiiisaddssadindsdiadiaanssianissnniddiciniatinassindidiasandatianiastisnisssadiasdionaiinsssd

'ffffffffff{fffifffiTf?i?fifff?fff?ffff?fffff?+f+ff?ftff?fiftif*?fit*?fff??fffffff?ff??f?ff?f?fif



TJABLE 5 -

HYDROCARBON PRODUCT DISTRIBUTIONM

RUN NO- 8862t16137

SANPLE M0~ 3
CARBON ND- T P G TRl s
1 8.7 4.2  0.00 0.0  0.00  0.00
? 1.7 323 0.6  0.51  0.00 0.0
3 L2 229 L& 404 0.00 000
i 175 278 175 2.8 002 0.04
5 1.88 237 1.92  2.48 0.8 0.10
6 2.8 282  0.00 0.0  0-00  0-00
7 .78 1.61 0.5 0.2 0.00 0.0
8 132 105 0.2 0d8 012 0.09
9 1.0 0.9 018 0.4 0.0 0.07
10 L& 117 0.2 015 012 0.08
11 1. L4 015  0.09 010  0.06
12 2.5 138 011 0.6 0.3 007
13 343 1.9 0.00 0.0 0.7 0-08
14 4.20 1.92 0.00 0.00 0.18 0.08
15 592 220 000 0.0 0.2  0.12
16 5.40 . 206 000  0.00  0-46  0.19
17 5.6 2.2 0.00  0.00  1.07 0.1
18 463 L6  0.00 0.0  0.40 0.4
19 56 156 0.00 0.0 0.5 0.18
20 375 120 0.00 0.0 0.0 003
21 300 0.92  0.00 0.00 0.6 0.05
22 2.49 0.73 0.00 0.00 0.14 0.04

29



TABLE 5 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 3862t16¢37

SAMPLE M0. 3
NTALKANES 1taLkene BrancHeD Isomers
CARBON NO. a2 Moe 2 Wr2 Moue 7 Wr 2 Moe 7
23 2.2 0.62 0.00 0.00 0.09 0.02
24 1.92 0.51 0-00 0.00 0.19 0.05
25 1.77 0.46 0.00 0.00 0.05 0.01
26 1.53 0.38 0.00 0.00 0.04 0.01

1.51 0-36 0.00 0.00 0.00 0.00
1.43 0.33 0.00 0.00 0.00 0.00
1.15 0.26 0-00 0.00 0.00 0.00
1.03 0.22 0.00 0-00 0-04 0-01
0.98 0-20 0.00 .00 0.07 0.01
0.83 0.17 0.00 0.00 0.04 0-01
0.81 0.16 0.00 0-00 0.05 0-01
0.33 0.16 0.00 0.00 0.05 0.01
0.78 0.14 0.00 0.00 0.00 0.00
0.67 0-12 0.00 0.00 0.00 0.00
0.51 0-08 0.00 0-00 0.00 0.00
0.36 0-06 0.00 0.0 0.00 0.00
0.28 0.05 0.00 0-00 0.00 0.00
0.16 0.03 0.00 0-00 0.00 0.00

30




TABLE 6

Mass BaLamce
Process CompiTions AnD Propuct SuMMary

titttitttttitet bttt tttdittitiittittttetritttetrititttrtitittttieiitittttttetritirtrtttitest

CaTALYST : Rw/ZR/SILICA
SAaMPLE No: 8802+16+¢37+6

Reactor Loaping, rus ¢ 450.0 1, C : 241.0 Feep Ratio,
CataLyst Loaping, wrd: 19.2 P, psic : 300 CO/H2: 0.5D
Tive ot STrReaM, HRS : 115.5 SV, L/G/HR: 1.00

ittt tdteritetier ettt tttttttitittttttttttttttrtretitedteettteirtetreettiititettirrttteeree

Usact Ratio, CU/HZ . _0.48 Bk ActiviTy, .
ZOveraLL Conv., CO+H2: 36-81 MOL SYNGAS/KG CAT/HR: 16.433
20 Comv. : 35.82 SeeciFic ACTIVITY,

ZHZ Conv. : 37.78 oL CO/moL meTAL/MIN: 0.220

ittt ittt ettt bt bbb bt H bRttt R pEE t HE SRR E TR AR R R PR DR P R R P HE R YRR PR P PR L T

WEIGHT % ProbucT DISTRIBUTION:

HYDROCARBONS : 16-28 H20: 23-65
Uxycenates : 0.03 €0 . 52.70
€02 :  0.00 H2: 7-34

ittt ettt ettt rirer ittt it ettt bttt ettt ritivttreititit ittt

HYDROCARBOM SELECTIVITY, WTZ:

(1 :  b.U8 Chtene : 0.88

C2tane : 0-00 C5¢C11 : 12.9%

(2tene :  0-18 C124C18: 26./5

{3tane :  0.67 CigC23: 21.99

C3¢4eme : 0.97 C2ut34 : 24.90

Ca 1so+ang:  1.07 {5+ : 3.15
I T T T

FueL FracTIONS, wTZ:

GasoLine (C5#C11): 12.96
DieseL (C94C25) : 61.60
trttttrtitittttttititittttit ittt rtitttttititttivititittvetttttittrivitttteresiteitt

% EvementaL Recovery:  Careon @ 103-14

Hyprogen: 106-98

Uxygen : 10¥.92
tHttttttititttttteitrtrrttittrttrdtttttttttttiteivitttrittretteettrttirtttettttdetttitttttet

1



TABLE 7

HYDROCARBON PRODUCT DISTRIBUTON

RUN NO. R862t16+37

SAMPLE NO- 6

NYALKANES 1taLkene BRANCHED [somers

CARBON NO. WrZ Moe 7 WrZ Moe? T Moe?
1 5-48 u6.27 0.00 0.00 0.00 0-.00
2 -~ 0-00 0-00 0.18  0.72 0.00  0.00
3 G.67 1.74 0.97 2.64 0.00 0.00
4 1.05 2.07 0.88 1.80 0.02 0.0u
5 1.05 1.66 0.97 1.58 0.05 0.08
6 1.28 1.70 0.50 0.68 0.00 0.00
7 1.23 1.4] 0.31 0.3 0.01 0.02
8 1.10 1.10 0-36 0.37 0.02 0.02
3 1.3 1.22 0.42 0.38 0.03 0.02
10 1.73 1.40 0.47 0.39 0.04 0.03
11 1.63 1.18 0-34 0.25 0-07 0.05
12 2.07 1.39 0.23 0-16 0-11 0.07
13 2.53 1.5/ 0.14 0.08 0-12 0.08
14 3.15 1.82 0-00 0.00 0.15 0.09
15 3.71 2.00 0-00 0.00 0.14 0.07
16 4.23 2-14 0.00 0.00 0.19 0.10
17 L.74 2.2 0.00 0-00 0-25 0.12
18 4.72 2.12 0-00 0.00 0.5 0-11
19 4.92 2.10 0-00 0.00 0.39 0.16
20 4.49 1.82 0.00 0.00 0.13 0.05
21 4.17 1.61 0-00 0.00 0-14 0-.05
2 3.87 1.43 0-00 (.00 0.12 0.04
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TABLE 7 (CONTTNUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862t16+37

SAMPLE HO. 6

NEALKANES LtackeNe BraNCHED 1soMERS

CARBON HNO. Wr 2 Mo 2 WrZ Moe Z WrZ TMoE 7
23 3.85 1.29 0.00 0.00 0.11 0.04
- 3.41 1.15 0-00 0.00 0.09 0.03
25 3.20 1.04 0-00 0.00 0-09 0.03
26 2.95 0.92 0-00 0-00 0.07 0.02
27 2.79 0-84 0.00 0.00 0.00 0.00
28 2.45 0.71 0-00 0-00 0-00 0.00
29 2.25 0-63 0.00 0-00 0-00 0-00
30 1.96 0.53 0.00 0.00 0.00 0.00
31 1.74 0.46 0.00 0-00 0.00 0.00
32 1.46 0.37 0.00 0-00 0-.20 0-00
33 1.32 0.33 0.00 0.00 0.00 0.00
34 1.13 0.27 0.00 0.00 0.00 0.00
35 0.96 0.22 0-00 0.00 0.00 0.00
36 0.76 0.17 0.00 0-00 0.0 0.00
37 0.54 0.12 0.00 0.00 0.00 0.00
38 0.38 0.08 0.00 0.00 0.00 0.00
39 0-29 0.06 0.00 0-00 0-00 0.00
4p 0.22 0.04 0.G0 0.00 0.00 0-00



TABLE 8

Mass Bavatice
Process CoMDITIONS AMD PRODUCT SuMMARY

LA ARA AR A na s d R AR a gt lcanndadaaitnanssastddlitisddadettailatetdsds IRt aea T e ey T e ee a2 aea)

CataLysT @ Ru/Zr/Sitica
SameLE No: 886211643719

Reactor Loaping, mLs @ 450.0 T, C + 239.0 Feep Partio,

CATALYST LOADING, WTZ: 19.2 P, pstc @ 300 COM2: 1.0

Tine on Stream, wrs ¢ 186.5 SV, L/6/HR: 1.00
fffffftif*fifffffffftffffffffff?ffffffftffff?ff1fff*+fiffffitfftfffffftff*tfff?'?fiffffftfff'fffi

Usace Ratio, CO/H2 : 0.46 BuLk AcTiviTY,

ZOveract Comv., CO+2: 20.75 MOL SYNGAS/KG CAT/HR:  9.263

0 Comv- : I3.14 SpeciFic AcTIvITY,
IH2 Conv. : 28-36 moL CU/moL METAL/MIN:  0.12]

f+f+iffif++ifff*fffffffff++fff*fif*fff1}f+ff+ff11fff?i'f*ffftffffffffffff*fifffiffffffffffffffffi

WelGHT 7 PronticT DisTRIBUTION:

HyDrROCARBONS:  5.49 H20: 8.65
OxveenaTES :  0.03 €0 : 80.93
02 : 0.13 H2 . 4.77

Rt Rt R Rt HE R P P P R P E T L EE R R P Tt R R PRt Rt PRt R EE e E 0

HYDROCARBON SELECTIVITY, WTZ:

C1 6-38 Cateng +  1.81
C2+ane : 0.0 C5+C11 - 20.27
C2tene : 0-49 C12¢+C1R- 21.24
C3tane . D.48 Cl19423: 21.32
(3vene : 1.82 Causdly ; 25.2%
C4 1so+ane: 0.92 C35+ .« 1.96

fff++ffif?fifffiff{?ifff++fff§+f§iffffff++ff++§{*fff+fifff1*fi+++++fi+fi+ff!ff+if?f*ffffitf*fffft

FueL FracTions, wrl:

GasoLINE (CS#C11): 20.27
Dreser (CSC25) : 56.96
t*fffffif*f{tfffffffififff+fif+++ff+++fffftf+fff*fff+1fffffi}ffftf*f{f+f+ffitf1f’ff?fffffff?ff*ff

% ELeMeNTAL Recovery: - CarroN : 98.59
Hynroger: 99.03
Uxyeem : 101.50

A St R R PR PR PP LR PE LR PR L LT E4E
3



TABLE 9

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862+16¢37

SAMPLE NO. 9
CARBON HO- PR Tl T )
1 6.33  41.66  0.00  0.00  0.00 0-00
2 0.00  0.00  0.49 1.84 0.0 0-00
3 0.48 113  1.82 455 0.0 0.00
4 0.92  1.67 1.81 3.3  0.00 0-00
5 1.4 151 227 333 0.72 1.0t
6 2.21  2.68  1.08  1.31 0.0 0-00
7 2.38 248  0.69 074  0.03 0.03
8 1.54 1.1 1.30 121 0-06 0-06
g .48 .21 .20 0.9  0.13 0.11
10 1.8 108 1.7 087 0.5 0-13
11 0.65 0.4 046 031 0.14 0.09
12 0.99 0.6l 056 035  0.17 0-10
13 1.3 076  0.58 031 0.09 0.05
14 2.17 L4 0.3 012 0.07 0-04
15 2.78 137 015  0.08  0.06 0.03
16 3.50  1.62  0.00  0.00  0.04 002
17 523  1.88  0.00  0.00  0.03 0.01
18 5.03  1.66 000 0.00  0.30 0-12
19 521 1.6%  0.00 Q.00 0.6 0.10
20 535  1.61  0.00  0.00  0.00 0-00
21 425 1.9 000  0.00  0.05 0.02
2 821 142 000 0.00 004  0-01

35



TABLE 9 (CONTINUED)

HY RBON PR T N

RUN NO. 8862t16¢37

SAMPLE NO. 9
ST o T o T
23 3.94 1.27 0-00 0.00 0.04 0.01
24 3.87 1.20 0-00 0-00 0.00 0.00
25 3.53 1.05 0-00 0.00 0.00 0.00
26 3.11 0-89 0.00 0.00 0-00 0.
27 2.82 0-78 0.00 0-.00 0.00 0.00
28 2.3 0-62 0-00 0-00 0.00 0.00
29 1.92 0.49 0.00 0-00 0-00 0.00
30 1.61 0.40 0.00 0-00 0.00 0.00
31 1.32 0.32 0.00 0.00 0.00 0.00
32 1.10 0-26 0.00 0.00 0-00 0.00
33 0-86 0.19 0-00 0-00 0-00 0.00
34 0.74 0.16 0.00 0.00 0.00 0-00
35 0-62 0-13 0-00 0.00 0.00 0.00
36 0.49 0.10 0.00 0.00 0.00 0.00
37 0.36 0.07 0.00 0.00 0-00 0-00
38 0.2 0-05 0-G0 0.00 0.00 0.00
39 0-18 0.04 0.00 0.00 0-00 0.00
4g 0.07 0.01 0.00 0.00 0.00 0-00



TaBLE 10

Mass BaLaNnCE
Process ConpITions ann Pronuct Surmary

tHtHitbt e bbbt b E b E R PR O R AR R R R PR R EH R HE R R R HE PR HE R PR R HEE

CataLyst : Ru/Zr/SILIcA
SampLE No: 88b2t16137t12

ReacTor LoADING, mLS : U50-C T. C : 240.0 Feep RaTlo,
CataLysT Loanine, wrZ:  ]9.2 P, psic  : 300 COo/M2:  1.00
Time on STREAM, HRS : 281.5 SV, L/G/HR: 2.00
FEHHEEFE PR E E P E R R R R R Rt FHH R R H R R R R R
Usaee Ratio, COHZ2 : Q.25 Buk ActIviTy, i
OveraLL Comve, COHHZ2:  5.84 MOL SYNGAS/KG CAT/HR: 5.215
%C0 Conve ¢ 2.3 SPECIFIC ACTIVITY,
ZHZ2 Conv- s 9.3/ roL CO/moL meTaL/mIn:  0.042

*iif+ff+fi+*ffff*fii}+++;++i+iff++f+fif++fi+iff++fiiiff*ffffffii++++ffffffffffffffiffififfffff’

WetaHT % FroDucT DISTRIBUTION:

WvDRocARDONS: 138 H0: 2.9
OxyeenaTes ¢ 0-01 Co . 89.70
c02 : 0.07 HZ2 :+ 5.94

L2020 n i i i nda i i iR a A A A e n A AR AR RN R A A AR AR AR RA RS A A AR RE S AR SR RAR ALY 2N

HYDPROCARBOM SELECTIVITY, WTZ:

Cl : 11.12 Cuteng +  2.12
C2¥ANE :  0.00 Co#C11l :+ 13.94
C2tene @ 0.8 C121+C18: 20.44
C3tane  : 0.6/ C194C23: 20.51
{3tenE :  2.18 Coutshy « 24.15
C4 rso+ane: 1.47 3+ + 2.56

hEai il il e A N at e ks i AR AR Rt e i aaRd st ak Attt asasannsbiisaiintansiatssinsisad

FueL FracTIoNs, wTZ:

GasoLine (C5¢C11): 13.94
IitgseL (C94C25) : 52.10
FHEEEH R R R FHH R R F R R R R R R R H H R I R R R R P HE R R T

% ELerentAL Recovery:  Carmon : 100-69
Hyprocen: 98.94
Oxveen : 102.71

PP R R R R HH O PR R P S < 1R HHH PR R R R R R R

36
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TABLE 11

HYDR N _PRODUCT DISTRIBUTION

RUN NO. 8862t16¢37

SAMPLE NO. 12

. TN WPy e e
1 .12 .5.30  0.00  0.00  0.00  0.00
2 0.00 0.0 0.8  2.49  0.00  0-00
3 0.67 124 218 420 0.00  0-00
" 1.47 205 212 3.07 0.0 0.0
5 1.53 172 2.62 3.4 0.00 0.0
6 1.55 146 0.3 030 0.6 0.5
7 1.04 085 0.8  0.70 0.0  0.00
8 0.90 064 077 0.5  0.08  0.06
9 0.98  0.62  0.67 .43  0.00  0-00
10 0.92 0.5  0.73 0.2 0.04 002
11 0-44 0.3 0.2 017 0.05 0.0
12 0.82 033 058 0.2 0.12  0-06
13 1.6 051  0.63 0.3 0.1  0.05
14 1.53  0.62  0.79 0.3  0.J4  0-06
15 221 084 0.52  0.20  0.16  0.06
16 329 L8 0.0  0.00 0.5 0.05
17 3.8 130 0.00 0.0 0.5 0-64
18 419 138 0.0  0.00  0.05 0.0
19 428 129 0.00 0.0  0.04 6.0l
20 523 1.2 0.00 0.0  0.03 0.0
21 406 11 0.00 0.0  0.05 0.0l
2

4.04 1.06 0-00 0.00 0.02 0.00

37



TABLE 11 (CONTINUED)

HYDROCARBOM PROBUCT DISTRIBUTION

RUN NO. 8862t16+37

SAMPLE M. 12

NtALKANES  1tALKENE BrancHED IsoMERS

CARBOH NO. WrZ Moe?Z Wr % Moe % Wrg Moe?Z
23 372 0.95 000  0.00 004  0-01
2 3.60 0.8  0-00  0.00  0.00  0.00
5 3.3 078  0.00  0.00  0.01 0.0
% 3.0 0.68  0.00  0.00  0.00  0.00
27 2.0  0.60 0.0  0-00  0.00  0.00
2% 2.5 052  0.00  0.00 0.0  0.00
29 2.3 042  0.00  0.00 000  0-00
30 1.2 035  0.00 000 000  0-00
31 1.5 0.8  0.00  0.00  0.00  0.00
32 .29 @2 000  0.00 0.00  0.00
3 .04 0.8 000  0.00  0.00  0-00
3y " 0.9 05 000 0.0  0.00  0-00

35 0.75 0.2 000  0.00  0.00 G0
36 0-60 0.10  0.00 0.00 0.00 0-00

37 0.44  0.07 0.00  0.00 0.0  0.00
3 0.3  0.05 000  0.00  0.00  0.00
39 0.5 0.04 0.0  0-00 000 0.0

4p 0-18 0.03 0.00 0.00 0.00 0.00

38



TapLe 12

Mass BALANCE
Process CoNDiTTONS anD ProbucT Surmary

bad A nas i adadndad ool sl asidliad sl g il al R 2 e acd st R et T T ATTITRSTTTLNTY TR TR

CataLysT @ Ru/Zr/SiLicA
SampLe No: 8862+16¢37t15

REACTOR LoADING, MLS : 450.0 T, C : 260-0 Feep RaTio,

CaTaLysT Loaping, wrl: 19.2 P, psic : 305 Com2: 1.00

TiME ON STREAM, HRS : 353.5 SV, L/G/HR: 2-00
ffifi*fffffffffffffffffff?**fffff?fffffffff?f*fff?tft?f?fft?fffffffffffffiitffifff*f'ftf?ttiffft?

Usage RaTio, CO/HZ Q.44 BuLk ActiviTy,

ZO0veraLL Conv-, CO+HZ: 9.29 MOL SYNGAS/KG CAT/HR:  8.294

Comv. : 5.67 SpeciFic ACTIVITY,
7H2 Conv. : 12.9]1 moL CO/moL METAL/MIN:  0-104

ffifffffiffffiftff*++ffffffffffffffffffffftff?fff*fff?ffififfffifff*fff?ff#fff?fff+ffftf*f’ff'f?*

WEleHT 7 PronucT DISTRIBUTION:

HvDrRocarBons: 1.99 H20: 3.72
Uxyeenates @ 0.03 C0: 88.30
Co2 : 0.14 H2 : 5.82

trtttt bbbt bt Rt Rt Pttt R P R R P R R R TR R E R R P R R R R R P HE R E A E R H 44

HYDROCARBON SELECTIVITY, WT3:

cl : 19.43 Catene ¢ 3.15
C2%ane : 0.00 C5¢C11 : 19.83
C2tene ¢ 111 C12¢C18: 1l.22
{3tane 1.6 C19¢(23: ]4.88
C3tene ¢ 3.76 C2utdy : 2.3
Ch 1so+ane: 1.49 C35+ : 1.76

R R PRt R R R Pt P R R T T R E R R O PP PR E E R P L :

FueL FracTions, wrl:

GasoLine (C54C11): 19.83 :
Dieset (CHCB) : 37.71
T T P T P PR P P R R PRt E R E R P L E R Ot E R EE T b 444

7. ELEMENTAL RECOVERY: Carpon @ 98.57
Hybrocen: 98.38
Oxyeen : 100.72

R AL e Ty R T g Y e o e M T Ry S R YRR R Rzttt tat T ryram




TABLE 13

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862¢16¥37

SAMPLE NO. IS
CARBON 0 T PR TR -l s
1 19.43  66-81  0.00  0.00  0-00  G.00
2 0.00 0.0 111 218  0.00  0.00
3 1.06 135 376 4.92  0.00  0.00
" 143 14l 305  3.09  0.00  0.00
5 .51 1.5  3.16 2.4  0-00  0-00
6 .77 113 L2l 073 045  0.30
7 2.2 1.6l 0.31  0.18 000  0.00
8 .57 076 075  0.37 0.4 0.3l
9 .77 07 0.8 035 011 0.05
10 1.5 058 0.8  0.35 010 0.04
11 0-22 0.7 002 0.0 0.02 0.0
12 0.40 013 0.2 0.7 005 0.0
13 058 017 030 009  0.06  0.02
14 0.79 022 024  0.07  0.08  0.02
15 119 03 0.2 0.0  0.09 0.0
16 .78 0.3  0.00  0.00  0.08  0.02
17 2.3 0.5  0.00  0.00  0.04 - 0.0
18 2.47 0.5  0.00  0.00 . 0.3  0.05
19 2.55 052 0.00  0.00  0.03 0.0
20 2.6 058  0.00  0.00 0.06  0.01
21 2.99 0.5 000  0.00 005 0.0
22 3.08 055  0.00  0.00 -0-05  0-01

40



TABLE 13 (CONTINUED)

HYDROCARBON PRODUCT DISTR N

RUN NO. 8862416437

SAHMPLE NO. 15

MTALKANES 1taLkene BrancHED IsoMers

CARBON MO- Wr 2 Mo % WrZ2 Moe?Z Wr % Hoe ¥
23 3.08 0.52 0.00 0.00 0.05 0.01
24 3.10 0.50 0.00 0.00 0.01 0.00
25 2.93 0-46 0-00 0.00 0.04 0.01
26 2.78 0-42 0.00 0.00 0.03 0.00
27 2.67 0-39 0.00 0.00 0.00 0-00
28 2.39 0.33 0-00 0-00 0.00 0.00
29 2.15 0.29 0-00 0.00 0.01 0-00
30 1.85 0-24 0.00 0.00 0.00 C.00
31 1.51 0.19 0-00 0.00 0.00 0.00
32 1.21 0.15 0.00 0.00 0-00 0.00
33 0.91 0-11 0.00 0.00 0-00 0.00
34 0.71 0.08 0.00 0.00 0-00 0.00
35 0.56 0-06 0-00 0-00 0-00 0.00

- 36 0.42 0.05 0-00 0.00 0.00 0.00
37 0.30 0.03 0.00 0.00 0.0V 0-00
38 0-22  0-02  0-00  0.00 0-00  0.00
39 0-16 0.02 0-00 0.00 0.00 0-00

40 .11 0.01 0-00 0.00 0-00 0.00



TaBLE 14

Mass BaLANCE
Process ConpiTions AMD ProbucT Sumvary

Pttt e bR R E R R R R HE R HH R R R R R B R RS R R R R R E R R YR R

CATALYST : Ru/Zr/SILicCA
SampLE No: 8862116437118

ReacTor LoaDING, MLS ¢ 450.0 T, C ¢ 262.0 Feen RaT1o,
CaTaLYST LoaDING, wTd:  19.2 P, psie ¢ 300 CO/H2: 1.00
Time on STrReaM, HRS @ 497-0 SV L/6/HR: 1.00

iffiffffiffiff++f++fiiffii*f?ifffiff**ffff*fff*f+f+++fif*ffiffff*fff*fifffff**ffffffffif%ffffff

Usaee Rarro, CO/MHZ2 : 0.21 Butk ActIviTy,

#OvERALL Conve, C0+H2 6-81 MOL SYNGAS/KG CAT/HR:  3-044
%C0 Conv. 2.32 SPECIFIC ACTIVITY,

ZH2 Conv. ¢ 1131 moL CU/moL MeTAL/MIN: © 0.021

R R R R R R R H R E PR E R EEH H R R R R R R EE R PR PR TR R R EE PR D B S PR PR R b

WEIGHT % ProbucT DISTRIBUTION:

HyprocarBONS:  2.34 H20: b6.14
Oxycenates :  0-10 CO: 8.71
coz2 : 0.14 H2 :+ 5.5%

R R A R R R AR R AR AR AR R A AR RS R AR AR A s R A A A A AR AR RS RS A R R AR AR AR ARSIl RE NS b

HyprocarBoN SELECTIVITY, WTA:

C1 r 75.36 CUtenNE ¢+ 3.66
C2tane + 2.03 C54C11 @ 19.04
C2teENE : 1.37 C12#18: 7.69
C3tane + 1.64 Cis+C73: 11.25
C3#eNE o 4.92 C24+34 « 13.96
C4 1so+ame: 1.99 Cs5+ + 2.10

++ff+++{ffiiffif+++f++++f++i*?fiifi*if**iifffff*fifff*i++1ff+iff+ff++i+fffif+fffffifffffi*f*ff

FueL FracTions, wTZ:

GasoLine (C5#C11): 19.04
DieseL (C9+C25) : 29.16
B e e S St R A e r 2 S a it iR e g tRaatta R R a ot S e sy

7 ELemenTAL Recovery:  CamBom @ 103.04
Hyproecen: 106-39
, Oxvgen : 108.86

HEHH TR AR E R R R R H HEH H R PR P PP R

42



TABLE 15

HYDROCARROM PRODUCT DISTRIBUTION

RUN NO. 8862116137

SAMPLE NO- 18
NTALKANES

CARBON NO- Wr 2 Mo 2
1 25.36  69-40
2 2.03  2.%
3 1.64  1.63
4 1.99 1.50

5 1.2 1.7
6 1.1 0-57
7 1.79  0.78
8 1.54  0.59
9 1.39  0.48
1 1.2 0.4
11 C.35  0.10
R 042 0.1l
13 651  0.12
14 .64 0.14
15 0.82 0.7
16 1.1 0.2
17 1.38 0.25
18 1.8  0-29
19 1.0 0-31
2 2212 0.3
21 2.8 0.34
22 2.37  0.34

1taLkene
Wr 7 Moe?
0.00  0-00
1.37 2.15
4.92 5.13
3.66 2-86
3.72 2.32
1.76 0.92
0.71 032
0-86 0.33
0.84 0.29
0.80 0.25
0.?3 0.06
0.25 0.07
0.25 0-06
0.16 0-04
0.15 0.03
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
" 0-00 0-00
0.00 0.00
0-00 0-00

43

BrancHED 1soMeERS

Wr 2
0.00
0-00
0-00
0.00
0.00
0-00
0.19
0.11
0.12
0.23
0.07
0.10
0.08
0-04
0.02
0-02
0.02
0.01
0.03
0.03
0.03
0.03

HoLe %
0.00
0.00
0.00
0-00
0.00
0.00
0.08
0-04
0.04
6.07
0.02
0.03
0.02
0.01
0.00
0.00
0.00
0-00
0.00
0.01
0.00
0.00



TABLE 15 (CONTINUED)
HYUROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862t16+37

SAMPLE NO- 18
CARBON NO- R TR e P Al ik s
23 2.4 0.3 000 000  0-03 0.0
2% 242 0.31 000 0.00  0.03  0-00
2 233 0.3 0.00  0.00 003 0.00
% 2.5 0.7 0.0 0.0  0.03  G.00
27 2.0 0.26 0.0  0.00  0.02  0.00
% 1.3 021 0.00 0.0  0.02  0-00
2 176 019 0.00  0.00  0.02 0.0
30 1.57 0.6 000 000 001  0.-00
31 .40 0.8 000  0.00 001  0.00
32 L2 012 000  0.00  0-00  0.00
33 0.99 0.8 0.00 000 0.0  0.00
3 0.8  0-07  0.00 0.00  0-00  0.00
%5 0-66  0.-06  0.00  0.00  0.00  0.00
% 0.50 0.0  0.00  0.00  0-00  0.00
37 0.35  0.03  0.00  0.00  0.00  0.00
3 0.2 002  0.00  0.00 000  0.00
39 0.13 0.01 0.00 0.00 0.00 0.00
40 0.3 0.0L 000 000 0.00  0.-00

44



TABLE 16

Mass BaLaNCE
Process CONDITIONS AND PRODUCT SuMMARY

1208880 a0daanida s iaaadandtanddniannassaniindstiiadieidiailiadiiidlateetlg sttt ote szessgstl)

CataLysT : Ru/Zr/SiLica
SampLE No: 8862¢16437+2]

ReacTor Loading, Ms @ 450.0 1,C : 260.0 Feep RaTio, )

CATALYST LOADING, wTR: 19.2 P, psic  : 300 CO/H2: 0.52

TiME ON STREAM, HRS : 5U45.0 SV, L/G/HR: 1.00
fH’ﬂH’H’fftf?'fi‘l’tffftiH’fffﬂ’ﬂ’f‘l’ffffffff‘l’ifﬁ'f'rfft'H’H’fff‘l’fffﬂ‘ff*fffftfffffffifffifffﬂ’ﬂ’i"lﬂ'

Usace Ratio, CO/H2 : 0.38 BuLk ActiviTy,

ZOveraLL Conv., CO+H2: 19.53 MOL SYNGAS/KG CAT/HR: 8&.720

Comv. + 15.85 SPeCIFIC ACTIVITY,
7H2 Conv. : 21.44 moL CO/moL meTaL/MIN:  0.099

HE TP At P R R R PP R P P R P Rt R R R EE R R R H PR R PR R L R E R R PR E PR LR L

WeiGHT 7 ProDUCT DISTRIBUTION:

HybrocarBONS: 7-26 : 11.58
OxyeenaTes : 0.24 Q: 71.59
C02 :  0.15 H2 : 9.19

tfffffifif+tf*itfffffffffffffffff;fffffftfffffffffffffffffffffififf*ffiffffffffftfti*f*fffffff?ff

HYDROCARBON SELECTIVITY, WTZ:

(1 : U5.59 Chsene @ 1.59
C2+anE ;o 4.02 C5¢C11 : 14.41
C2+ene +  0.51 C12+¢C18: 8.11
C3tane s 2472 C19+C23: 6.84
C3tene r 2.3 C24¢34 - 9.83%
C4 1so+ane: 3.11 €35+ : 0.92
R R P T P R R R R P P PR PR PRt R L4 2P R TR EEE

FueL FracTions, wrZ:

GasoLire (CS5¢C11): 14.41
Dieser (C94C25) : 21.67
s ad e adadag gl Ly Y Ty e Yy Ry R a g e e e g a R Trryvrrrrrrem

7 ELeMenTAL ReCOVERY: CarBoN : 100.50
Hvprogen: 102-18
Uxyeen : 105.75
RAA R g e gt e d Lyt ey Ty Ry Yy e N e RN Y ST T T T ITPFTrIn
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TABLE 17

HYDROCARBON PRODUCT DBISTRIBUTION

RUN NO. 8862t16t3/7

SAMPLE KO- 21

CARBON 10 T RS L TR i s
1 45.5  82.78  0.00  0.00  0.00  0.00
2 45.02  3.89 051 053 0.00  0.00
3 272 179 2.3 165 0.00 0.0
4 .00 150 1.5 0-82 0.1 0.0
5 2.68 108 131 0.5 021 0.09
5 0.00  0.00 237 0.8  0-00 0.0
7 177 0.51 0.7  0.05  0-05  0.02
8 147 0.3 017 008 007 0.02
9 138 0.31 0.4 0.03 0.8 0.02
10 137 0.8 014 0.03 0.0 0-02
i 076 0.4 0.0  0.02  0.08  0-0L
12 0-87 015 068  0.00 0.0  0-02
13 0.2 015  0.06  0.00  0.10  0.02
14 1.0 0.5 000 0.00 0.1 002
15 1.03 0.8 000 000 012 0.02
16 1.06 0.1  0.00  0-00 012 0-02
v 1.3 006 000 000 0.l 0.02
18 118 013 0.0 0.0  0.-08 0.0
19 1.28 0.4  0.00  0.00 0.1 Ge0l
20 1.3 0.8 000 000 007  0-01
21 1.3 013 000  0.00 0.0  0.01
2

1.24 0-12 0.00 0-00 0-08 0-01



TABLE 17 (CONTINUED)

HY RBUN PRODUCT DISTRIBUTION

RUN NO. 886211637

SAMPLE NO. 21
NTALKANES 1tALKENE BrancHep [sorers -
CARBUN NO. WrZ HMoe 2 Wr? Mae? VrZ Moe?
23 1.26 0.1 0-00 0.00 0.08 0.01
24 1.24 0.11 0-00 0.00 0.07 0.01
25 1.20 0.10 0-00 0.00 0.07 0.01
26 1.13 0.09 0.00 0.00 0.06 0.00
27 1.05 0.08 0-00 0.00 0.05 0.00
2 0.97 0.07 0-00 0.00 0.05 0-00
29 0.88 0.06 0.00 0.00 0.04 0.00
30 0.79 0.05 0-00 0.00 0-03 0.00
31 0.70 0.05 0.00 0.00 0.02 0.00
32 0.58 0.04 0-00 0.00 0.01 0.00
33 0-49 0.03 0.00 0.00 0.01 0.00
34 0.39 0.02 0-00 0.00 0-00 0.00
35 0.30 0.02 0.00 0.00 0.00 (.00
36 0.2 0.01 0-00 0.00 0.00 0.00
57 0.16 0.01 0.00 0.00 0.00 0-00
38 0.11 0.01 0-00 0.00 0.00 0.00
39 0.08 0.00 0.00 0.00 0.00 0.00
Ty 0.06 0-00 0-00 0-00 0.00 0.00
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TABLE 18

Mass BaLance
Process CompiTioNs anD ProDucT SumMMARY

L 2R a2 Al e Rl A At ad A e R ad A s Al AN AR AR N AR AR R A AN AR AR SR AR ARARRARARRRRES A

CATALYST : Ru/ZrR/SILICA
SarpLe No: 8862+16+37+24

ReacTor LoapINg, MLs @ 450.0 T, C + 260.0 Feep RaTIO,
CATALYST LOADING, WT%:  19.2 P, psic ¢ 305 COsH2: 0.55
TiMe oN StrReaM,-HRS ¢ 617.0 SV, L/6/HR: 2.00
R R g R Re R aAfRar s e Rt R AR R AR RAAAAI R R RARR Rt AR AR SR s a2 AR R ST AR TS,
Usase RaTtio, CO/H2 « 0.b4 BuLk AcTiviTy,
OveraLL Conv., CO+H2: 10.37 MOL SYNGAS/KG CAT/HR: 9.256
ZC0 Conv- : 11.81 SPECIFIC ACTIVITY,
7H2 Conv. +  9.80 moL CO/moL meTAL/MIN: 0.148

ettt prt it trr v bR R HE R R R E R EHR H R R R R H R R R R R R

WelGHT % PropucT DiISTRIBUTION:

HyprocarBoNs: 2-96 H20: 5.00
OxvsenaTes @ 0.-04 CO: 81.14
co2 + 0.08 H2 «+ 10.76

ittt et b HE R R R AR L HE R R RRE R E R R R R R R R R R PR R R

HYDROCARBON SELECTIVITY, WTZ:

Cl : 51.28 Ciutene : 0.91
C2tane :  2.63 C5+C11 « 14.98
C24eNE y 1.23 CI2+C18: 8.09
C3tane r 3.4 C19+C23: 6.37
C3tene r 1.38 C24#34 «+  6.16
C4 ysotane: 3.3 C35+ : 0.4/
FHHH P PR H R E P E R R P EE R R E R R P P R R R PR H R

FueL FracTions, wtZ:

GasoLIne (C5+C11): 14.98

DieseL (CHC25) : 20.12
HHHHE R P T R PP H R PR R R R R E R PR R R R H R R R HHHE R

7 ELEMENTAL RECOVERY: CareoN : 94.70
Hyproeen: 100-01
Oxyeen : 97.26

FHEL PR E P HE PP R R H  EHREH HH R R R H R E H R ER R P R R R R R HEE R R R R
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SAMPLE MO- 24

CARBON KO-
1
2
3
4
5
6
7
8
g

10
11
12
13
14
15
16
17
18
19
20 .
21
2

TABLE 13

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8B862¢16¢37

NTNQALKAﬁﬁiE 2
51.28 85.43
2.63 2.34
3.14 1.9
3.36 1.54
3.34 1.24
2.44 0.76
2.12 0.5/
1.68 0.39
1.45 0-30
1.34 0.25
0.57 0.10
0.75 0.12
0.89 0.13
1.02 0.14
1.08 0.14
1.13 0-13
1.20 0.13
1.21 0.13
1.28 0.13
1.23 0-12
1.17 0-11
1.11 0.10

HTléALKEp\SLE Z
0-00 0.00
1.23 1.17
1.38 0.87
0.91 0.43
0.83 0-31
0.30 0-10
0.10 0.03
0.11 0.03
0.09 0.02
0.09 0.02
0.04 0.01
0-04 0.01
0.04 0.01
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
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BrancHED [soMeErs

Wr 2
0-00
0.00
0-00
0.00
0.23
0-00
0.04
0.07
0.04
0.04

004

0.07
0.08
0.10
0.11
0-12
0.13
G.11
0-16
0.10
0.10
0-10

MoLe %
G-00
0-00
0.00
0-00
0.09
0-00
0.01
0-02
0-01
0-01
0-01
0-01
0-01
0.01
0.01
0.01
0-01
0.01
0.02
0.01
0-01
0.01



TABLE 19 (CONTINUED)

HYDRGCARBOM PROBUCT DISTRIBUTION

RUN NO. 8862+16t37

SAMPLE ND. 24

CARBON NO- g Moe 3 wrl*%N'KE?ﬁLe T rﬁgﬁgEﬁs
23 1.06  0.09 0.00 0.0 0.08 0.0
i 0.95  0.07 0.00  0.00 0.07 0-01
25 0.8  0.07 0.00  0.00 0.07 0.01
2% 0.76  0.06 0.00  0.00 0-06 0.00
27 0.66  0.05 0.00  0.00 0.05  0.00
28 0.53  0.04 0.00  0.00 0.06  0.00
29 0.50  0.03  0.00  0.00 0.03 0.00
20 0.42  0.03 000  0.00 0.03  0.00
31 0.35 0.02 0-00 0.00 0-02 0.00
32 0.28  0.02 0.00  0.00 0-02 0.0
33 0-23 0-01 0-00  0-00  0.01  0.00
34 0.18  0.01 0.00  0.00 0.00  0.00
35 0.15 0-01 0.00  0.00 0-00 0.00
36 0.11 0.01 0.00  0.00 0-00 0-00
37 0.08  0.00 0.-00  0.00 0.00 0.0
33 006  0-00 0.00  0.00 0.00  0.00
39 0.04  0.00 0.00  0.00 0-00  0.00

40 0.03 0.00 0.00 0.00 0-00 0.00



TABLE 20

Mass BaLANCE
Process CoMDITIONS AND PropucT Summary

thttt bttt bttt E R P P T P Rt P R R R LR E R AR P L LR TR CEL PR 1 S

CATALYST : Ru/ZR/SILICA
SampLE No: 8862+16+37427

ReacTor LoADING, MLS : 450.0 T, C . 280.0 Feep Ratio,
CaTaLysT Loaping, wTZ: 19.2 P, ps16  : 300 COsH2: 0.50
Tive on STrReaM, HRs : 689.0 SV, L/G/HR: 1.00
Rt R R P R R H P E R R T R E P R R Pt R R TR R P E T e TP H R a2 ¢
Usace Ratio, CO/HZ : 0.40 BuLk AcTiviTy,
ZOveraLL Conv., CO+HZ: 11.13 MOL SYMGAS/KG CAT/HR:  4.964
7C0 Conv. : G.4Q SPECIFIC ACTIVITY,
ZH2 Conv. : 11.95 . moL CO/moL meTa/min: 0.058

Tttt rtttttttttrt ittt ttrrt et et teettt ittt et ittt ttatetttteettttttttitttttttttittettett

WEIGHT 7 ProbucT DISTRIBUTION:

HYDROCARBONS:  3.45 H20: 7-4]
OxyeEnaTES :  0.05 C0 : 78.06
C02 +  0.18 H? . 10.84

Tttt H T PP PP P PR P LT TRt Rt HE E PR R R PR P LR P PR Rt Rt Rt R R HE HE L b1

HYDROCARBON SELECTIVITY, WTZ:

(1 ¢ 33.80 Cutene ¢ 1.01
C2¢ANE : 3.40 C5¢C11 . 15.51
C2+ENE : 0.00 C12+C18: 16.46
C3tamME : 2.99 C19¢C23: 10.16
C3tene «1.07 C2us3h . 10.40

C4 1so+ane:  4.34 g3+ . 0.87
TR P P P Rt R T P P R R R EE R F R4 P P Ftt 4 P14 4 H 4844

FueL FracTions, wrZ:

GasoLine (C5¢C11): 15.51
_ DieseL (C9+C25) : 36.2u
T P Pt T Pt R PP PR E R R R R EE PR b P e 1

2 ELeMENTAL Recovery: CarBON : 98.28
Hyproeen: 100.06
Oxyeen : 104.19 .
A P T E r  E EE PR Rt R R R E R PR R E R E LR R H 44
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TABLE 21

HYDROCARRBOR PROBUCT DISTRIBUTION

RUN NO. 8862t16t37

SAMPLE NO. 27

e . P ee s i Teer TS e
1 3B.80  77.90 000 0-00 000 0.00
2 3.40 4.18 000 0-00 0.00 0-00
3 2.9 2.50 1.07 0.94 0.00 0.00
m 5.16 2-65 1.0 0-66 0.17 0-11
5 3.79 1.94 1.10 0.58 0.00 0-00
6 1.52 0-65 0.00 0-00 0-00 0-00
7 1.38 0.51 0.02 0.01 0.08 0.03
8 1.42 0-46 0.08 0.03  0.03 0.C1
9 1.70 0-49 0.09 0.03 004 0.01
10 2.17 0.56 0.12 0-03 0.08 G-02
11 1.68 0.40 0.08 0.02 0.13 0.03
12 1.04 0.42 007 0-02 0.15 0.03
13 201 02 006 0.01 0.8 0.08
14 2.23 0-42 0-00 0-00 0.20 0-04
15 P22 0.39 0.00 0.00 0.20 0.03
16 2-20 0.36 000 0.00 0.23 0.04
17 2.7 0.33 0.00 0.00 0.23 0.04
18 2.12 0-31 000 0.00  0.16 0.02
19 208 0-29 000 0.00 0.15 0.02
20 2.01 . 0-26 000 0.00 0.15 0-02
21 1.91 0.24 000 0.00 0.14 0.02
22

1.79 0-21 0.00 0.00 0.13 0.02
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JABLE 21 (CONTINUED)
ROCARBON PRODUCT DISTRIBUTION

RUN NO. B862t16t37

SAMPLE NO. 27

CARBON HO. WM 1w e g pedress
23 1.66  0.19 0.00  0.00 0.12 0.01
2 152 0.7 0.00  0.00 0.1l 0.01
75 1.85  0.19 0.00  0.00  0.07 0.01
2 .21 0.12 0.00  0.00  0.08 G-Ul
27 1.06  0.10 0.00  0.00  0.07 0.01
28 0.93  0.09 0.00  0.00 0.0 0.00
29 0.8  0.07 0-00  0.00  0.04 000
30 0.6  0.06 0.00  0.00  0.03 0-00
31 0.59  0.05 0.00  0.00  0.02 0.00
32 0.50 0.4 0.00  0.00  0.-02  0.00
33 0.41  0.U3 0.00  0.00  0.01  0.00
34 0.3 0.03 0.00  0.00 0.0 0-00
35 028  0.02  0.00  0.00  0.00  0.00
36 0.21  0.02  0.-00  0.00  0.00 0-00
37 0.15 0.0 0.00  0.00  0.00 0.00
38 0.10 0-01 0-00 000 0-00 0-00
39 0.07  0.00  0-00  0.00  0.00 0-00

40 0.05 0-00 0-00 0-00 0.00 0.00
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TABLE 22

Mass BAaLaNce
Proress CONDITIONS AND PRODUCT SuMMARY

ittt ettt e r bR R E PP R R H R HE R H R R H R EE R HE R R HE R R R R R R R R R P R RO R O T

CataLysT : Ru/Zr/SiLica
SampLE No: RRE2+16157+30

ReacTor Loaping, MLs ¢ 450-0 T, C s 281.0 Feep RaTio,
CATALYST LOADING, wTZ: 19.2 P, pste @ 300 CO/H2: D.49
TiMe oN STREaM, HRS @ 785.0 SV, L/6/HR: 1.00

tHttttttrit ettt et tettt bttt ettt ittt t et bttt bttt it retrt ettt vttt

Usage Ratio, CO/H2

: 0.3 BuLx AcTiviTy,
OveraLL Conv., CO+H2: 21.43 MOL SYNGAS/KG CAT/HR:  9.588
ZC0 Conv. + 17.04 SpeciFic ACTIVITY,
ZH2 Conv. + 23.66 moL CO/mMoL METAL/MIN:  0.103

ittt bttt bttt r it r b P EEEEH AR EE R R PR R R R PR P E R R R R R PR R E R R E R R RS

WeIGHT % ProbicT DIsTRIBUTION:

HYDRoCARBONS: 720 " H20: 15.17
OxveenaTes : 0.15 €0 : 68.01
C02 ¢ 0.38 HZ +  9.07

ittt terr e r ettt PR R AR R E R R R R R HE R R R R R R E R E L R R R R R P HE R R HEE

HYDROCARBON SELECTIVITY, WTZ:

Cl + 52.87 Chtene ¢ 1.23
C2tANE : 4.83 C5¢C1] « 13.72
C2teNE :  0.00 C12+C18: 10.83
C3tane r 3.67 CI19tC23: 4.17
C3tenE s 171 C24t34 + 2.77
4 1so+ane: 3.93 Css+ : 0-28

S R S R d R AR AL AN E AR RS A AR AR S R A AL NS A SRR AR AR ARR AR SRR R SR AR R AR AR AR A AR SR SRR A AR AR R SR AR R AR AR R A MY
FueL FracTions, wTZ:

GasoLine (C5#C11): 13.72

DieseL (C9#C25) : 20.64
HHEHHHH R P HEE R HR R R H EE R PR R H R HE P HF TR E R E P PR R R EH R R R T E T HEEEE HEEEH R

7 ELerenTAL Recovery:  Careon @ 99.68
Hyproeem: 103.3]
‘ Oxyeen : 112.49 ,
HEHHEHEHH PR PP HE R bRt R E R H R R R R P R R H R R P E R AR HEHRE R
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HYDRQCARBON PRODUCT DISTRIBUTION

RUN NO- 8862¢16+37

SAMPLE NO. 30

CARBON NO.
1

0w 0 N OO WV FEWN

RESesSNasGraEkESB

NTN %ALKANmEiE 7
52.87 84.78
4.83 4.13
3.67 2.14
3-79 1.67
3.50 1.5
1.54 0-46
1.21 .31
1.12 0.25
1.29 0.26
1.55 0.28
1.24 0.20
1.32 g.2u
1.38 0.19
1.40 0-18
1.42 0.17
1.39 0.16
1.9 C-1u
1.15 C.12
1.02 g.10
0-86 0-08
0.72 0.06
0.62 C.05

lefALKEHgLE ]
0.00 0-00
0.00 0.00
1.71 1.04
1.23 0.56
1.06 0.39
0.02 0.01
0-06 0.02
0.07 0.02
0-06 0-01
0.08 0.01
0.05 0-01
0-04 0.01
0.00 0.00
0.00 0-00
0.00 0-00
0-00 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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BrancHED [SoMERS
wT

0-00
0.00
0.00
0.15
0.32
0-00
0.05
0.07
0.09
0.15
0-18
0.21
0.21
0.2
0.23
0.23
0-21
0-14
0.13
0-08
0.07
0-06

HoLe 7%
0.00
0.00
0.00
0.07°
0.12
0.00
0.01
0.01
0.02
0.03
0.03
0.03
0.03
0-03

. 0.03
0.03
0-02
0.01
0-01
0-01
0.01
0.01



TABLE 23 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTIONM

RUN NO. 8862t16¢37

SAMPLE NO. 30
CARBOM NO- HTHEALKAEEEE 2 HTliALKE;‘vlgLE Z BmH%HED éﬁggags
23 0.54 0-04 0.00 0.00 0.05 0.00
24 Q.47 0.04 .00 0.00 0-04 0-00
25 0.40 0.03 0.00 0.00 0.04 0.00
26 0.33 0.02 0-00 0-00 0.03° 0-00
27 0-28 0.02 0.Cc0 0.00 0.62 0.00
28 0.24 0.02 0.00 0.00 0.02 0.00
29 0.20 0-01 0-00 0.00 0.01 0.C0
30 0.17 0.01 0-00 0.00 0-01 0-00
31 0.15 0.01 0-00 0.00 0.01 0.00
32 0.13 0.01 0.00 0-00 0.01 0-00
33 0.11 0-01 0.00 0.00 0.00 0-00
3u 0.09 0-00. 0-00 0-00 0.00 0.00
35 0.07 0.00 0.00 " 0.00 0.00 G-00
36 0.07 0.00 0.00 0-00 0-00 0.00
37 0.05 0.00 0.00 0.00 0-00 0.00
38 0-04 0-00 0.00 0.00 0-00 0.00
39 0.03 0.00 0-00 0.00 0-00 0.00
40 0.02 0-00 0-00 0-.00 0-00 0.00
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{S

JABLE 24
Slurry Scrunlnf Sumnary
8862-4]-46

20.0 wtX {83.70) Co,{C0),/2r(OPr), /510, .
Yiee : sz N w= ktlvl;y :cpliitlc Solectivity s
sanple] oa [ T SV, N/ sed / | mol syngas, tivity eluctivity -
o Iscream [psig | € |9 cotine | 1250, f12k0 |1y Oy &y | ko cat/h | mol €O/ mor [T CTLTEET 6,0 TC10 T [Ga” [ o
»

1 22__j00 | 24 2.0 5.2 14318 46,6105 | 046 408 Q.240 528 151 J.21 202 .1 2ol sz
¢ | 14¢ [300 | 200 1.0 46.2 [42.1] 45,2 ] 0.5 ] 0,51 20.6 0,142 13,0 15.) 22,31 18.2 B2 12s5) s
9 Aas |00 | 242 1.0 3.5 |22.7] 2.3 ] 1.0 | 0.80 15.8 0.107 96! 101 A.a] 260 126 112} s34
12 | 313 s | 24 2.0 20,5 [ 14.6] 26.86] 1.0 | 0.56 18.3 0.134 120 3.2 1 4«51 150 1 g2 !0} 668
i | W Jees | 262 2.0 39.8 {26,2] 53.7 | 0.96 ] 0.45 5.5 0.223 15.5] 1.6 | 36.0] 195 8.7 lorl 642
18 | 482 [300 | 260 1.0 40.) (28.0] 82. | 1.0 | 0.5¢ 1.9 0.128 15.3) 13.8 [ 356 17.8 3.8 | 88| 62.2
a ] oss3 faes | 26 1.0 3.7 154.0] 53,5 [ 0.49 ] 0.50 24,0 0.161 2/ 1sa | 27} 17.0 J 0.0 [ 76 548
M | 68 |00 | 262 2.0 355 (208! 329049 12 0184 92.01 230 | 4.7 1 85 L& | 448
1] 120 | 22 L0 300 l2n2{309l04 0.45 13.4 0,084 A2 29.9 14,1 5.2 4.0 ' 49 4 |
0 | 816 (205 | 281 2.0 46,1 140.8 | 48.8 | 0.49 | 0.4) A2 0,244 266 | 2621 44 22 loll ng
3) | 088 |295 | 280 2.0 30.) {18.5] 42.1 [ 1.0 | 0.44 1.1 0.168 1.4 4.0 | _8.9 2A_ ln2| 5213




TABLE 25

Mass BaLance
Process CoupITIONS AND ProODUCT SUMMARY

i a2 22 R et R R d R gl e R Al ad i A Rd A s ndad dstansdnddansdsdnsanatisdigting,

CaTaLyst : Co/Zr/SiLICA
SampLE No: 88621414463

REACTOR LOADING, MLs : 450.0 T, C : 241.0 Feep Ratio,
CATALYST Loaping, wT%: 20.0 P, psic  : 300 CO/H2: 0.50
TiME on STREAM, HRS : /2.3 SV, L/6/HR: 2.00

FEEFE PR EEE M EE R R R R A R EE R P E Rt H P PR e P b P b PR EHE R F R E R EEE R R PR R P EFEEE

Usace Ratio, CO/HZ : Q.46 BuLk ActiviTy, -
70veraLrL Conv., CO+H2: 45.66 MOL SYNGAS/KG CAT/HR: 40.757
ZC0 Conv. : 43.30 SeeciFic ACTIVITY,

ZH? CoNnv. : 4b.84

moL CO/mMoL MeETAL/MIN:  0.260
tHEFtEtHEEEEEHE R R RR R EE PO EE PR E AR R R E E R rE R R E R HE PR SRR E R R R R R T A R E e R PR R E R

WeieHT 7 PropucT DISTRIBUTION:

HyprocarBons: 18.84 H20: 22.24
Oxveenates @ 0.98 C0: 49.75
1Y :1.49 H2 :  6./0

ttritttitt ittt et ettt ittt titttitit ittt ittt ittt ittt et bttt it

HyDrRGCARBON SELECTIVITY, WTZ:

Cl : 16.20 Chteng :  1.97
C2¢aNE : 2 u7 C5¢C11 : 35.74
C2tENE :  0.00 C12+¢C18: 20.32
C3tane 3 61 C191€23: /.70
C3tene s 2.36 C4t3s : 6.30
C4 1so+amE:  4.B4 g3+ : 0.71

D P T S TR T ST P TE TR TR P P TP SR PRSP TR TR RTree
FueL FracTions, wTZ:

GasoLine (C5#C11): 33. 7A
DieseL (CO¥C25) : 43.27
R R Al R iRttt aR it an st tn R  nn gy Y S e R A RAsttans st aR AR RAR AR R AR

Z ELeMenTaL Recovery: CakBon @ 100-49
Hyprogen: 99.46
UxyGen : 59.08 ’
HEEH R P R R PR R PR PR PR R R R
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TABLE 26

HYDROCARBOM PRODUCT DISTRIBUTIOM

KUN NO. 8RB2t4ltl6

SAMPLE NO- 3

MTALKANES 1taLKENE RrRANCHED [SOMERS

CARBON NO. WTZ Mot Z WrZ Moe % Wr?Z Moe?
1 16.20 55.61 0.00 0.00 0.00 0.00
2 2.47 4.51 (.00 0.00 0.00 C.00
3 3.61 4.5]1 2.36 3.08 0.00 0.00
4 4.57 4.33 1.97 1.93 0-07 0.06
5 4.59 3.50 1.63 1.28 0.20 U.16
b 5.75 3.67 0.00 0.00 0.00 0.00
7 3.50 1.92 0.32 0.18 0.34 0.19
8 3.16 1.52 0.28 0.14 0.58 0.28
9 4.22 1.81 0.23 0.10 0.61 0.26
10 3.88 1.50 0.20 0.08 0-64 0.25
11 2.97 1.05 0.10 0.04 0.52 0.18
1 2.87  0.93  0.00 000 0.8  0.15
13 2.73 0.82 0.00 0.00 0.44 0.13
14 2.62 0.73 0.00 0.00 0-40 0.11
15 2.54 0.66 0-00 {.00 0.35 0.09
16 2.51 0-61 0.00 0.00 0.29 0.07
17 2.45 0.56 0.00 0.00 0.2 0.05
18 2.8 0.49 0.00 0.00 0.14 0.03
19 1.97 0.40 0.00 0.00 0.08 0.02
20 1.67 0.32 0-00 0.00 C.05 0.01
21 1.44 0.27 0.00 0.00 0.04 (.01
2 1.26 0-22 0-00 0.00 0.04 0-.01
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TABLE 26 (CONTINUED)

HYDROCARBON PRULUCT DISTRIBUTION

RUN ND. 8862+41+46

SAMPLE NO. 3

NF¥ALKANES 1taLkeNE BRANCHED ISGMERS

CAREON NO. Wr & Moe Z Wr %2 MoLe 7 Wr 2 MoLE Z
25 1.10 0.19 0.00 0.00 0.04 0.01
24 0.95 0.16 0-00 0.00 0.03 0.01
25 0.85 0.13 0-00 0.00 0.03 0-00
26 0.74 0.11 0-00 0.00 0.05 .01
27 0-61 0.09 0-00 0-00 0.05 0.01
28 0.51 0.07 0.00 0.00 0.00 0.00
28 0.41 0.05 0.00 0.00 0.04 0.00
20 0.37 0.05 0.00 0.00 0.05 0.01
31 0.3 0.04 0.00 0.0 0.09 .01
32 0.33 0.04 0-00 0.00 0.08 0.01
33 0.31 0.04 0-00 (.00 0.07 0.01
3 0.2 003 0.0  0.00  0.09 001
35 0.27 0-03 0.00 0-00 0.02 .00
36 0.19 0.02 0-00 0-60 0.00 0-00
37 0-14 0.01 0.00 0.00 0.00 0.00
38 0.04 0-00 0.00 0.00 6.00 0.00
39 0.03 0.00 0.00 0.00 0.00 000
10 0.00 000 000 .06  0.00 000
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TanLe 27

Mass BaLance
Process CONDITIONS AND PronucT SUMMARY

Pt P PR Rt R L R R Pt R E LR R R R LR R LR L RO R R SR EE

CataLyst : Co/ZrR/SiLICA
SampLE No: 8862t41t46tH

ReacTtor Loapine, mus @ 450.0 1, C + 240.0 Feep Ratio,
CataLysT Loaping, wrl:  20.0 P, psic  : 300 CO/M2: 0.50
TIME on STREAM, HRS : 144.5 SV, L/G/HR: 1.00
PRttt P Rttt Rt Pt b P Pt Rt M R P E R P R R E R EH R H R PR P O 44
Usace Ratio, CO/HZ2 : (.51 Buk AcTIviTY,
Z0veraLL Conv., CO+H2: 45.19 MOL SYNGAS/KG CAT/MR: 20.601
ZC0 Conv. + 47.10 SPECIFIC ACTIVITY,
ZH2 Conv- ¢ U45.74 moL CO/moL METAL/MIN:  0.142

iff?fifffiiffittftitfitffifff+ifff+ff¥ffif*fiftfitfif?f?f?f?ftf?fffffffffffrftt?tttff*ffffiffffff

WeieHT Z PropucT DISTRIBUTION:

HyprocarBOns: 20.17 H2U: 20.52
OxyceMaTES : 0.65 C0: 47.93
co2 + 3.70 H2 :  7.02

ftfffifftfi?ff}}ffttfff?fffff+fffffftfffftffffttittffffffftt?fffffff?ftffff*fiffittffitfffiffftff

HYDROCARBON SELECTIVITY, WTZ:

Cl : 13.88 Cateme 1.87
C2tane : 2.2 CstCll 37.28
C2tene : 0-00 C12+C18: 18.15
C3tane @ 2.68 C19+(23: 8.1/
C3tene : 2.8 C2u4t34 «  6.71
CL 1so*ame: 6.03 C3%+ : 0.75

1#1???ftfftfffffffffffffff?ffftiffftfffftfttti?filtfttfftffiffiffiffffffffltfitrfllffffffffffftff.

FueL FracTiOns, wTl:

GasoLtne (C51C11):  37.28
DieseL (COCB) : 41.54
M A A A Rl e s T S Ry Ty y T e S ey e R e N e R A AR s rrrroes

% ELementaL Recovery: CarBON : 99.40
HYDROGEN: 98.98
GEN : Q3.83 :

Pt P R P R R R Rt Rt PP O R Rt L bR LRt L4 4
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TABLE 28

HYDROCARBOM PRUDUCT DISTR:BUTION

L A

RUN NO. 8862t41t46

SAAPLE M0 6
CARBON HO- T P PP - e - 3
1 13.88  50.82  0.00  0.00  0.00  0.00
2 2.0 429  0.00 0.00  0.00 (-0
3 2.68 3.5 228  3.18  0.00 (.00
i 5.9 604  1.87 1.9  0.05  0-05
5 Bl 5.2 2.94  2.46 023 0.2
3 570 3.8  0.00 0.00  0.06  0-04
7 3.99 2.3 0.38  0.20 0.08 0.5
8 .42 176 034 0.08 0.5 0.24
9 su2 2,02 03 016 062 0.8
10 3.3 1.62 0.5 0.0 055 0.3
1 2.61  0.98 0.1  0.04 038 0.4
12 2.0 0.85  0.00 0.0 0.5 (.12
13 231 078 000 0.00 032 0.0
Iy 2.22 0-66 0-00 0-00 0-28 0-08
15 2.0 061 000 0.0 0.7 007
16 231 0.60 000  0-00 0.8  0.07
17 2.8 0.61 - 0.00  0.00 0.2 0.5
18 2.2 052 000  0.-00 020 005
19 2.08 045 000 000 0.3 G.03
20 178 037 000 0.0 0.5 0.0
21 .54 031 000  0.00  0.05 0.0

2 1.33 0.25 0.00 0.00 0.04 0.01

=
o



HYDROCARBOM PR

RUN NO- 8862+41t4b

SAMPLE NO. 6

CARBON NO. NTN;ALKAESEE y4
23 1.16 0.21
24 1.01 0-18
25 0.90 0.15
26 0.83 0.13
27 0.73 0.11
28 0.66 0.10
2 0.49 0.07
30 0.45 0.06
31 0-40 0.05
32 0.31 0.04
33 0.28 0-04
34 0.27 0.03
35 0-26 0.03
36 0.20 - 0.02
57 0.14 0-02
38 0.06 0.01
3a 0.05 0.01
40 0.04 0.00

TABLE 28 (CONTINUED)

T DIST

WTlikLKEHELE P
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
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
0.00 0.00
0.00 0.00
0.00 0-00
0.00 (.00

63

BrancHED [SOMERS
WT MoLe %

0.04
0-07
0.03
0-00
0.00
0.00
0.03
0.0u4
0.06
0.04
0-0u
0-05
0-00
0-00
0-.00
0.00
0-00
0.00

0.01
0-01
0.01
0.00
0.00
0-00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0-.00
0.00
0.00

000 P



TABLE 29

Mass BaLamce
Process ConpiTions anp ProDUCT SuMMARY

tHittteitrert ittt ittt brt b PR R R TR e b bRt v p r bR R MR b R e B R H R R R

CATALYST : Co/ZR/SILICA
SAMPLE No: 8862+ul+ubt9

ReacTor LoapIng, MLs : 450-0 T, C v 2.0 Feep RaTio,

CATALYST LoaDInG, wrh:  20.0 P, ps1c : 300 CO/H2: 1.00
TiMe on STREAM, HRS : 215.0 SV, L/G/HR: 1.00

tEHEEEEER PR E bR b E H L H R E R E R E R PR PO H R E PR PR PR PP R T R R P E R R e b R b EE
Usace Ratio, CO/H2 :  0.30 Buk ActiviTy, ]
20veraLL Conv., CO+HZ: 35.50 MOL SYNGAS/KG CAT/HR: 15.8%9
ICO Conv. : 23.71 SPECIFIC ACTIVITY.
TH2 Conv. s 47.29 moL CO/moL MeTAL/MIN:  0.107

ttttittrt ettt ittt ettt ittt b PR PR R PRt PR R bR bbb R P HE bR b

We16HT % PropucT DISTRIBUTION:

HyprocarBons:  9.47 H20: 13.98
OxyeeNATES : 0.37 Co: 71.67
Co2 «  0.98 H2 :+ 3.54

thttttttrtrr sttt ittt ettt bttt bbb H b e R E R E R R R R RS PP HEE Y HR R EE R R R RE R R

HYDROCARBOMN SELECTIVITY, WTA:

Cl ¢ 9.80 Citeng ¢+ 2.43
C2tane s 1.53 C5¢C11 : 31.32
C2tene 0.00 C12+C18: 24.97
C3tanE 1.29 C19+(23: 12.p4
C3teNE : 2.92 C2u+34 . 10.16
C4 1so+ame: 1.91 €3+ «  1.02

il sl a gl e e R R i e R etz aatasadnancssasusndiigdaddandnnsadiatanslsatdiasing

FueL FracTions, wrh:

GasoLINe (C5tC11): 31.32
DieseL (C9¥C25) : 54.41
FHELEEEE R EEREHEEE Rt R b P R P E T b E R bR PR PR R PR R P HHE R R R R E R R P TR E P S E 4

% ELeMENTAL Recovery: Carmor : 97.10
HyprogEl: 99.53

Oxveen : 10104
thtitttet ettt ettt ettt rit ittt rtittittridtititttrttitititittitty
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TABLE 30

HYDROCARBUN PRODUCT DISTRIBUTION

RUN ND- 8862+41+46

SAMPLE NO- 9

MEALKANES ltaLkene BRancHED [soreRrs

CARBON NO. Wr % Mot 2 W Z  Moe 2 Wri Mot %
1 9.80 4611 0.0 000 000  0.00
2 1.53 3.84 0-00 0-00 0.00 0.0
3 1.29 2.20 2.92 5.24 0.00  0.00
4 1.87 2.43 2.13 3.27 0-04 0.0
5 2.24 2.34 2.53 2.72 0.13 0.1
6 5.04 4.41 0.00 0.00 0.00  0.00
7 3.19 2.40 0.76 0.58 0.00  0.00
8 2-64 1.74 0.77 0.52 0.3 0.2
9 3.5 2-09 0-80 0.48 0-44 0.6
10 3.69 1.96 0.75 0.40 0-60  0.32
11 2-90 140 0.1 0.20 0.52 0.5
12 2.84 1.26 0:26 0.12 0.52 0.3
13 2.98 1.2 0.00 0.00 0.5  0.21
14 2.92 1.11 0-00 000 0.45  0.17
15 2.93 1-04 0.00 0-00 0-42  0.15
16 3.12 1.04 0.00 0.00 0.41 0.1
17 3.53 1.1 0.00 0.00 0.35  0.10
18 3.55 1.05 0.00 0-00 0.21 0-06
19 3.20 0.90 0.00 0.00 0.17  0.05
20 2.74 0.73 0.00 0-00 0-08  0.02
21 2-39 0.61 0.00 0.00 0-07  0.02

22 2.06 0.50 0-00 0-00 0.06 002

AR




HYDROCARBUN PRODUCT DISTRIBUTION

RUN NO- 8862t4]1tLb

SAMPLE tO.

CARBON NO-
3
24
25
26

9
wr L o 7
1.81 0.42
1.59 0.35
l.41 0.30
1.24 0.25
1.12 0.22
0.95 0.18
0-80 0.15
0.71 0.13
0.62 0.11
0.49 0.08
0.42 0-07
0.41 0.07
0.33 0.05
0.26 0.04
0.19 0.03
0.12 0.02
0-08 0.01
0.03 0.00

TABLE 30 (CONTINUED)

i e 7
0-06 000
0.00  0.00
0-00  0-00
0.0 0.00
0-00  0-00
0.00  0-00
0-00 0.0
0-00 0.0
0-00  0.00
0.00 0.0
0.00 0.0
000  0.00
0:00 0.0
0.00  0-00
0-00  0.00
0.00 .00
0-00  0-00

0-00

-

0-00

BrancHeED Isorers

Wt 2
0-06
0.09
0.04
0.02
0.00
0.04
0.03
0.04
0-05
0.04
0.04
0.00
0.00
0.00
.00
0.00
0.00
0.00

MoLe Z

0.01
0.02
0.01
0.00
0.00
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




TABLE 31

Mass BaLANCE
Process COMDITIONS AND PRODUCT SUMMARY

P R Rt P R P P P R Pttt E LR E R P E LR PR P Rt R Rt T R LR P T EE E I E 004

CaraLyst : Co/Zr/SILICA
SAMPLE Mo: 8862t41t46+]12

ReacTor LoaDinNG, s @ 450.0 T, C ¢ 201.0 Feep Ratio,

CataLysT Loaping, wtZ: 20.0 P, pstc : 305 COM2: 1.04

TIME ON STREAM, HRS : 312.8 SV L/G/HR: 2.00
f+nnﬁtfnn+ftftﬂtfﬂﬂﬂftﬁﬂnffﬂﬂrtmﬂtftfﬂtftﬂﬂfnfﬂftﬂHnﬂ-ﬂhfﬁﬂtnﬂﬂﬁ

Usage Ratio, CO/H2 : 0.56 BuLk AcTiviTy,

OveraLL Conv., CO+H2: 20.52 MOL SYNGAS/KG CAT/HR: 18-.319

#C0O Conv- : 14.50 Specmc AcTiviTY,

ZH2 Comv. : 20.78 L CO/moL MeTaL/MIn:  0.134

iffffff*ifffifififff*ffftffff?tiffiif*fftftffft}ttIttt|ft*ffifif!fifif+fiftftftitttffffffffffffff

WereHT 7 PropucT DisTRIBUTION:

HYDROCARBONS: 5.32 H20: 7.65
OXYGENATES 0-22 C0 : 81.76
€02 : 0.26 H2 : 4.80

iffifif?ififtfffffff?ftf+ff+f+ff+fiff?fffffffffffffifff*tffftfiffiftffffifffiififfiffffffifff#fff

HYDROCARBON SELECTIVITY, wT%:

Cl : 13.28 Ciarene ¢ 3.74
C2taNe : 1.90 C5¢C11 - 42.49
C2tere : 0.0 C12+#C]18: 15.85
C3+aANE : 1.52 C19+(23: "R.17
C3tene : 3.63 C24+34 :  6.12
C4 1so+ame: 2.41 C35+ :  0.89

P P P P R P R PR Tt P R L HE R R R PP E R E T 44
FueL FracTions, wT2:

GasoLIne (CS#C11): 42.49
Drese. (C94C25) : 37.14
L R R H R S E R R R H R T L PR P EHE 4

7 ErementaL Recovery: CARrON : 96.72

Hyprogen: 100-16

Oxveem : 98.45
i+ffft+ffitffitffif+fitf#tf+ffti+ff+f+++fffff+++ff+iifffff+ftftfrifffff+ftt+fiffiffffttfft!tt'fff
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TABLE 32

HYDROCARBOM PRODUCT DISTRIBUTTON

RUN NO. 8RG2tu4lthb

SAMPLE MO. 12
NTALKANES - LEALKENE BrancHED Isomers
CARBON NO-. WrZ DMore Z WrZ2 Moe? WrZ Moe 7
1 13.28 u9.u6 0.00 0-00 0-00 0.00
2 1.90 3.78 0.00 0.00 0.00 0.00
3 1.52 2.08 3.63 5.15 0.00 0-00
4 2.33 2.39 374 5.98 0.08 0.09
5 3.2 2.50 3.7 '3.18 0.15 0.13
6 10.69 7.41 0.21 0.15 0.00 0.00
7 5.62 3.35 1.28 0.78 0.82 0.49
8 4.09 2.14 1.06 0.57 - 0.48 0.25
9 3.50 1.63 0.81 0.38 0.21 0.10
10 3.25 1.36 0.68 0.29 0.35 0.15
11 1.87 0.71 0.33 0.13 0.32 0.12
12 1.90 (.67 0.25 0.09 0.36 0.13
13 2.01 0-65  0-00 0-00 0.35 0-11
14 1.89 0.57 0.00 0.00 0.32 0.10
15 1.81 0.51 0-00 0.00 0.29 0.08
16 179 0.7 000 0.00  0.2%  0.07
17 1.90 0.47 0.00 0.00 0.23 0.06
1R 2.27 0.53 0.00 0.06 0.22 0.05
19 2.30 .51 0-00 0.00 0.19 0.04
20 1.80 0.38 0.00 0.00 0.09 0.02
21 1.42 0.29 0.00 0.00 0.05 0.01
22 1.20 0.23 0-00 0.00 0.04 0.01

<))
(5]



RUN NO. 8862+41t46

SAMPLE NO.

CARBON NO-
23
24
25
26
27
28
29
30
31
32
33
34
35
36

2
37

38
39
40

12

NTNEALKAEEEE 7
1.05 0.18
0.92 0.16
0-82 0.14
0.73 0-12
0.64 0.10
0.57 0.09
0-49 0.07
0.44 0.06
0.39 0.05
0.33 0.04
0.30 0.04
0.29 0.04
0.25 0.03
0.21 0.02
0.16 0.02
0.11 0.01
0.09 0.01
0.07 0.01

TABLE 32 !CONTINUED!
HYDROCARBOM PRODUCT DISTRIBUTICH

le%ALkeﬁgLE y4
0.00 0.00
0.00 0.00
.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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Branchep IsoMERs

Wr 2
0.04
0.03
0.03
0.02
0.02
0.01
0.02
0.01
0.02
0.01
0.01
0.01
0-00
C.00
0.00
0.00
0.00
0.00

floLe %
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00
0-00
0.00
0.00



TaBLE 33

Mass Barance
Process CompiTions anp PropucT SumMary

ittt vttt ittt et et ettt e e E R bbb PR HEE R R R b PR P R R PR HE T R SRR T ETHET TS

CataLysT : Co/Zr/SiLIcA
SameLE No: 8862t41+46t15

ReacTor LoapIng, MLs @ 450.0 1, C s 262.0 Feep RaTio,
CataLyst Loaping, wrl: 20.0 P, psic : 295 CO/H2: 0.96
TiMe on STREAM, HRS ¢ 384.0 SV, L/G/HR: 2.00
Rl anttn s AR e R e e et et R R ARA St AN N AR AR AR AARRNARANAaRAasadtnstantasndldls
Usage Batio, CO/H2 : (.45 BuLk AcTIiviTY,
Z0veracL Conv., COHH2: 39.76 MOL SYNGAS/KG CAT/HR: 35.503
ZC0 Conv- : 25.18 SPECIFIC ACTIVITY,
ZH2 Conv. v 53.72 moL CO/moL meTAL/MIN: 0.223

FHEE R PR R TR E R HE R R H R B R R R H HH R R H R R R PR e PR PR R R HEEE

WetGHT 7 Probuct DISTRIBUTION:

HyDroCARBOMS: 12.40 H20: 12.39
OxveenaTES : 0.43 €0 : 6Y.91
€02 + 1.65 H2 :+  3.23

e e PP R R e R R R R P E P PR PR R REE R P HH R BT b E R FEEE R REE R PR HE R

HYDROCARBON SELECTIVITY, WTZ:

Cl « 15.47 Chtene :  2.48
C2tane +  2.18 C5+C11 « 36.04
C23enE s 0.12 €12+4C18: 18.50
C3tane ¢ 1.76 Clo+(23: 8.66
C3tene .  2.74 C2u+sy . 7.80
C4 1so+aMg: 2.41 C35+ . 0.8

P rE PR R bR R R PR R R R R R R PR R PP PR P E R b r R b PR P E R T
Fuer FracTions, wri:

GasoLine (C5#C11): 36.04
DieseL (C9#C25) : 43.11
PR EHEE R PR R R R E PR R TR R L PR PR FEP R PR EF et H e b P b e P TR E R PR R R R R P PR R EE ERHE I

% ELEMENTAL Recovery: CarBoN : 102.16
Hyprocen: 97-00
Uxveen : 98.02

FHH PR P EHEF HE PP R R R PR R F P R E P R E R R P H b R EEHE R HEEHEHE R E R R P R R R R T
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RUN MO. 8B62+u]1tl6

SAMPLE NO.

CARBON NO-

(O 00 N O N1 W N

G E G RKRES

Iy

N8B RS

HYDROCARROY PR
NTN§ALKAH§iE 2
15.47 55.69
2.14 4.10
1.76 2.3
2.38 2-3%
2.85 2.28
8.28 5.55
4.% 2.51
3.18 1.60
3.63 1.63
3.33 1.35
2-63 0.97
2.76 0.94
2-59 0.81
2.43 0.71
2.26 0.62
2.13 0.54
2-03 0.49
1.94 0.44
1.98 0.43
1.82 0.37
1.63 0.32
1.45 0.27

TABLE 34

T _DISTRIBUT]ON
1tALKENE
Wr 2  Moe 7
0.00 0.00
0.12 0.2%
2-74 3.75
2.48 2.55
2.46 2.03
0-00 0.00
0.70 .41
0.57 0.29
0.55 0.25
0.46 0.19
0-29 0.1
0.00 0.00
0.00 0.00
0-00 0.00
.02 0.01
0.00 5400
0.00 0-00
0.00 0.00
0.00 G-00
0.00 0-00
0.00 0.00
0.00 n.00

BRANCHED [soMERS

L1 3]
0.00
0.00
0.00
0.03
0.19
0.20
0.2
0.36
0.55
0.63
0.58
0.61
0-60
0-56
0.49
0.46
0-40
C.21
0.16
0.10
0.09
0.0%

MoLE 7
0.00
0.00
0.00
0.03
0.15
0.14
0.13
0.18
0.25
0.5
0.2
0.21
0-19
0.16
0.13
0.12
0.10
0.05
0.03
0.02
0.02
0.02



IABLE 34 (CONTINUED)
HYDRGCARBON PRODUCT DISTRIBUTIOM

RUN NO. 8862t41tub

SAMPLE NO. 15

CARBON MO. WTN;ALKA;'%EE 4 WTliALKEﬁgLE pd BmN%HED r}bsggsgs
23 1.28 0.23 0-00 0.00 0.07 0.01
24 1.15 0.20 0-00 0.00 0-06 0.01
5 1.03 0.17 0.00 0.00 0.05 0.01
26 0.92 0.14 0.00 0-00 0-05 0-01
27 0.81 0.12 0.0 0.00 0.04 0.01
28 0-72 0-11 0-00 0-00 0-03 0-00
28 0.63 0.09 0.00 0.00 0-03 0-00
30 0-56 0-08 0-00 0-00 0.03 0-00
31 0.50 0-07. 0.00 0.00 0.03 0.00
32 0.42 0-05 0-00 0-00 0.01 0.00
33 0.36 0.04 0.00 0.00 - 0.01 0.00
3 0.34 0.0u 0-00 0.00 0-01 0.00
35 0.28 0.03 0.00 0.0 0.00 0.00
36 0.2 0-02 0.00 0-00 0.00 0-00
37 .15 0.02 0.00 0.00 0.00 0.00
3R 0.11 0-01 0-00 0-00 0.00 0-00
3q 0.08 0.01 -0.00 0.00  9-00 0.00

40 0-06 0-01 0.00 0.00 0.00 6.00



TapLE 35

Mass BaLance
Process CompiTions anp PropucT Surmary

PR R R R R TR R R TR E R PR E LR Rt R b et Rt R b b E b L HE

CataLysT : Co/Zr/SiLicA
SanpLE No: 8862+4]lt4bt]18

Reactor Loabine, ms : 450.0 T, C : 260.0 Feep Ratio,
CATALYST LoADING, wTZ: 20.0 P, psic : 300 CU/H2: 1.01
TIME ON STREAM, HRS : 482.0 SV, L/6/HR: 1.00
P Rt R R L R R PRt e Pttt TRt EtEtt et ettt teettttettiete
Usase Ratio, CO/H2 : 0.54 Butk AcTiviTy,
raLL Comv., COMHZ: 40.12 MOL SYNGAS/KG CAT/HR: 17.921
ZC0 Conv. : 28.05 SpeciFic AcTiviTY,
7H2 Conv. : 52.728 moL CO/moL meTaL/MIN:  (.128

LARRA A haaiiaalt il ns dlaslanaidassdgadt e tlgsiye e ety R R LRttt ittt rrrrarayaon

We1eHT T PropucT DISTRIBUTION:

HyDprocarBoNs: 10-64 H20: 13.15
OxyeenaTEs : 0.35 C0 : 69.85
02 s 2.7% H2 « 3.28

ffffiififiif*tf?f?fffffffiffffiffffffffffffifff*ffffftffffiffffffff*fffiffiffffffffffifi?itffifif

HYDROCARRON SELECTIVITY, wT%:

Cl : 15.26 Cutene ¢ 2.98
C2tane : 2.44 C5#C11 :+ 35.60
C2tene : 0.1y C12+C18: 17.79
C3tane : 2-14 C19+(23: 8.76
C3tene : 324 C2ue3 « 7.93

C4 1so+ame: 2.85 C3%+ . 0.87
fff+ftttfff+fitf+ffftffftiftf+f++f+ff+tftf*ffttfftffftt+i++++tfrfff+ft+ffftf+ffft;ttfftffffftfftf

FueL FracTions, wrg:

GasoLIne (C5¢C11): 35.60
DieseL (C94C2S) : 42.u4}
ffffiffffiififfifff?fffff*ffffffffffffifitfftffftfffftififff*tff?fffttfffiffifftfiiff?tfffttfffff

% ELemenTaL Recovery: CarBOM : 95.38

HynroGen: 95.88

(xvaen : %6.24
R R R PR LR R P P RO LR EE R H 044
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TABLE 36

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. R862r4lrie

SAMPLE NO. 18
NTALKANES liaLkene BrancHED IsoMERs
CARBON NO- Wr?2 Hoe? WrZ Moe Z WrZ Moe 2
1 15.26 54.21 0.00 0.00 0-00 0.00
2 2.44 4.63 0.14 0.29 0.00 C.00
3 2.14 2.76 3.24 4.39 0.00 0.00
4 2-81 2.76 2.98 3.02 0.04 0.04
5 3.52 2-78 2.98 2.42 0.22 0.17
b B.46 4.27 0.13 0.08 0.00 0.00
7 3.80 2-16 0-64 0.37 0.22 0.12
8 3.22 1.61 0.58 0.30 0.41 0.20
g 3.99 1.77 0-55 0.25 0-64 0.28
10 . 3.62 1.45 0.44 0.18 0.68 0.%7
11 2.68 0.98 0-26 0.10 0.57 0.21
12 2.63 0.88 0.00 0.00 0.53 0.18
13 2.35 0.73 0-00 0.00 0.47 0-15
14 2.14 0.62 0.00 0.00 0.u1 .12 -
15 2.03 0.54 0.01 0-00 0.34 0.02
16 2.14 0.54 0.00 0-00 0.37 0.09
17 2.07 0.49 0.00 0-00 0.36 0.08
18 1.82 .41 0-00 0-00 0.13 0.03
19 1.83 0.39 0-00 0-00 0.13 0.03
20 1.81 0-36 0.00 0.00 0.11 0.02
21 1.68 0.32 0-00 0.00 0-11 0.02
2 1.53 0.28 0.00 0.00 0.10 0.02

74



SAMPLE MO.

CARBON MO-
23
24
25
26
27
28
29
30
3]
32
33
3y
35
36
37
38
39
)

18

HYDROCARBOM PRODUCT DISTRIBUTIOM

RUN NO. 8862tu4ltub

NEALKANES
W2 HMoe?Z
1.37 0.24
1.22 0-20
1.08 0.17
0.96 0.15
0.85 0.13
0-74 0.11
0-b4 0.09
0.55 0.07
0.46 0.06
0.37 0.05
0.30 0.04
0.24 0-03
0.25 0.03
0.20 0.02
0.15 0.02
0.1 0.01
0.09 0.01

0.07

0.01

1taLKENE
Wr?2 Moe %
0.00 0-00
0.00 0.00
0.00 0.0C
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0 0-00
0.00 0.00
0.00 0-0v
0.00 0.00
0.00 0.00
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TABLE 36 (CONTINUED)

BraNcHED 1soMeRs
Wr

0.09
0.08
0.07
0-06
0.06
0.07
0.05
0.04
0.03
0.02
0.02
0.01
0.00
0-00
0.00
0-00
0-00
0-00

MoLe %
0.02
0.01
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 37

Mass BaLANCE
Process ConpiTious Aanp Propuct Summary

titt ittt ret ittt tttiittit ittt et rettt ittt bttt ettt H e PP

CaraLyst : Co/Zr/S102(Co/Zr=2)
SampLE No: 8862+4]1+46+21

Reactor LoapinGg, mMLs ¢ 450.0 T, C ¢ 261.0 Feen Ratio,
CaTaLYsT Loaping, wrZ:  20.0 P, pstc ¢ 295 CO/H2: 0.49
TIME on STREAM, HRS : 552.8 SV, L/6/HRt 1.00

Tt EH R R E R EHE  HE HE R R H R EE R E R R R R EHE R R R R R EEEE HEFRRHE R HEHE
Usage Ratio, CO/H2 : 0.50 Buk AcTIviTY,
Z0veraty Conv., CO+HZ: 53.89 MOL SYNGAS/KG CAT/HR: 23.971
#CU Conve : 54.00 SPECIFIC ACTIVITY,
7H2 Conv. ¢ 53.54 Mo CO/moL MeTAL/MIN:  U.161

et bt ee et bbb bR E PR R R R H PR R R PR R P SR H PP EE R RS PR PR HEHEE Y

WeieuT Z PropucT DISTRIBUTION:

HyDROCARBONS: 24.04 hH20: 15.28
OxYGeENATES : (.69 €0 ;. 47.55
cn2 s 5.7 H2 : 6.9

fiffiffifffiiff*fiffffifffffffiffiiffiiiffiffififiiiifiifififffifff*fffififii+i+f*f*ifffffff'

HYDROCARBON SELECTIVITY, WTZ:

Cl s 21.74 Chtene ¢+ 1.47
C2tane  :  3.76 C5¢C11 . 27.83
C2tene  : 0.0 C12+C18: 16.99
C3tane  :  4.64 C19+C23; 10.03
C3teme = 1.28 Cou+3t +  6.75
C4 1so+ane:  4.67 3+ . 0.83

FHEFHE P R EE R P PR R H PP HE Rt R EH H R H R R H R 1
FUEL FRACTIONS, WT®:

GasoLine (C5#C11): 27.83
Dieser (C9#C25) : 38.90
HHFHH PR PR R bR H R F PR P E R P R R R H R E PR R S b H R E A EE R PR R R HHEE R R

% ELEMENTAL RECOVERY: CarBoM : 94.65
' Bynrosen: 86.96
OxyeeEn : 76-21
HE T P R P P b R R R B E R E PR R R
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TABLE 38

HYDROCARBON PRODUCT UT1OM

RUN NO. 8862t41t46

SAMPLE MO. 21

CARBON 0. e 1 ey RG> soves
1 276 6350  0.00  0.00  0.00 0.0
2 376 5.8 0.0 000  0.00 0.0
3 466 4.9 1.8 142 0.00 0.0
y 4.58 369 147 123 0.09 0.8
5 .53 294 LIS 0.7 0.7 0.8
6 5.3  2.8% 0.0 0.06 0.0  0.00
7 33 L5 0.2 011 0.00  0.00
8 272 111 011 0.4 0.39 0.6
9 333 124 0.08  0.03 054 0.20
10 2.8 0.95 000 0.00 055 0.7
11 2.3 061  0.00 0.0 037 0.
12 1.8 0.51  0.00  0.00 0.3 0.0
13 173 0.8 000 000 0.2  0.07

1.64 0.39 0-00 0.00 0.26 0-06
1.62 0-36 0-04 0.01 0.21 0.05
2.03 0.42 0.00 000 0-28 0.06
3.04 0.59 0-00 0.00 0.44 0.09
2.98 0.55 0-00 0-00 0-24 0.04
260 0.45 0.00 0.00 0.20 0-03
2.20 0.36 0-00 0.00 0.16 0.03
1.81 0-29 0-00 0.00 0.13 0.02
1.49 0.23 0.00 0.00 0.11 0-02




TABLE 38 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862t41ti6

SAMPLE NO. 21
CARBON NO. T i TR T Norr s
2 12t 018  0-00  0-00  0.09  0.01
% 1.05 0I5  0.00  0.00  0.08 0.0
% 0.91 012  0.00  0.00 007 0.0l
% 0.78 0.0  0.00  0-00 006  0.01
27 0.68  0.08  0.00 000 005  0.01
2R 0.59 0.7  0.00  0.-00  0.06 0.0l
2 051  0.06  0.00  0.00  0.05 0.0l
30 0.65  0.05  0.00  0.00  0-04  0.00
31 0.3 0.4  0.00  0.00  0.03 0.0
3 0.3 0.04 0.0  0.00  0.02  0.00
33 .30 003  0.00  0.00  0.001  0-00
3 0.2 0.03  0.00 0.0 0.0  0.00
3% 0.5  0.02  0.00 0.0  0.00 0.0
3% 0.0 0.02 0.0 0.0  0.00 0.0
37 0.I5  0.01  0.00  0.00  0.00  0.00
3 0.1 0.1  0.00  0-00  0.00 000
39 0.7  0.01  0-00  0.00 000 0.0
40 0.05 0.0 0.0  0.00  0.00  0-00
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TaBLE 39

Mass Barance
Process Conpi1TIONS AND ProDuCT SuMMaRY

LAASaa s ads st atlaandiidiailaa i nailsniaasisnsssadad s agniisadsidlad i el ot I S TS TTTILTISE

CaTaLyst & Co/Zr/S102(Co/Zr=2)
SamMpLE No: 8862t41+U6t24

ReacTor LOADING, s : 450.0 T, C : 262.0 Feep RaTio,
CaTaLYsT LoaDING, wTZ:  20-0 F, ps16  : 300 CO/M2: 0.49
Time on STReam, HRs @ 648.0 SV, L/G/HR: 2.00
PPt PR bt R R R P R R R R R R PPt P R R E R b1 E 1Y
Usace RaTic, CO/H2 +  0.40 Burk AcTiviTy,
R0veraLL Conv., CO+H2: 35.53 MOL SYNGAS/K6 CAT/HR: 31.716
#L0 Conve : %0.81 Seeciric AcTiviTy,
TH2 Conv.- : 57.86 moL CO/moL METAL/MIN:  0.184

trttt ittt Rt Pt Pt Rt P P P R R R P R P R PR P AR R R E R P HE EE R F R R4

WeieHT % ProbucT DISTRIBUTION:

HYDROCARBONS: 12-48 H20: 16.25
OxveenaTes : 0.91 0 : B1.43
c02 : 0.92 H2 : 8.00

LAR AR RS St i e s A s n s saattasdintdlsalsalddtacastialiadsdad st e et e et s e b TR AR LRI ITTTTTL S

HYDROCARBON SELECTIVITY, WTZ:

Cl : 31.% Catene = 2.30
C2tanE : 4.9] C5¢C11 : 34.71
C2tene ;o 0-00 C12¢4C18: 8.4R
C3tane 1 6.4/ C19¢C23: 1.63
C3tene s 2.2 C24¢34 « (.23
C4 1so+ane: 7.07 » €35+ : 0.02
e R P P R R R P P E R R R R PR R R R4 H R H R FHE T

FueL FracTions, wt¥:

GasoLine (C5¢C11): 3u.71
Diese (CO#C25) . 18.19
A P P R P R R O T R T P TR R H R R E R R LR EE P H R R E R LA bt

% ELementaL Recovery: CarBON : 97.42
HyproGgen: 95.61
Oxvaen : 99.77

P P P R RS S R H L E R E R E R R PR E R E b HE R
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TABLE 40

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8R862+4l1tib

SAMPLE NO. 24

NHALKANES | 1taLkeNE BrRANCHED IsoMERS

CARBON NG. Wr % Moe Z WrZ Moe 2 WrZ ToLe 2
1 31.9 67.85 0-00 (.00 0.00 0.00
2 4.91 5.57 0.00 0.00 0.00 0.00
3 6-47 5.00 2.21 1.79 0.00 0.00
4 6.94 4.06 2.30 1.38 0.14 0.08
5 7.18 3.29 2.07 1.00 0.328 0.18
b 8.07 3.19 0.00 0.00 0.G0 0.00
7 5.09 1.73 0.20 0.07 0.00 .00
8 3.36 1.00 0.12 0.04 0.25 0.07
9 2-94 0.78 0.05 0.01 0-19 0.05
10 2.71 0.65 0.00 0.00 0.24 0.06
11 1.63 0.35 0-00 0-00 0.24 0.05
12 1.45 0.29 0.00 0.00 0.2% 0.05
13 1.26 g-23 ~  0.00 0.00 0-20 0.04
1y 1.08 0.19 0.00 0.00 0.16 0.03
15 0.94 0.15 0-00 0.00 0.13 0.02
16 0.82 0.12 0.00 0.00 0.11 0.02
17 0.80 0.11 0.00 0.00 0.10 0.01
18 1.04 0.14 0-00 0.00 0.16 0.02
19 0.79 0.10 0-00 0-00 0.18 0.02
20 0.32 0.04 0.00 0.00 0.07 0.01
21 0.12 0.01 0.00 0.00 '0.02 0.00
22 0.07 0:01 0.00 0.00 0.01 0.00



TABLE 40 (CONTINUED)

HYDROCARBOM PRODUCT DISTRIBUTION

RUN NO. 8862+u4ltu6

SAMPLE NO. 24

CARBOH MO e T Wt ez T e
23 0.05  0.01  0.00  0.00  0.00  0.-00
24 0.04  0.00 0.00  0.00  0.-00  0.00
2 0.03 0.00 0.00 000 0.00  0-00
% 003  0.00  0.00  0.00  0.00  0.00
27 0.02  0.00 0.00 0.00 000  0-00
2% 0.02  0.00 0.00  0.00  0.00  0.00
2 0.-02  0.00 0.00  0.00  0.00 0.0
30 0.00  0.00 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 0-01  0.00 0.00  0.00 0.0 (.00
3 001  0.00 ° 0.00  0.00  0.00  0.00
35 0-00  0.00 0.0  0-00 0.0  0.00
36 0.00  0.00  0-00 000  0.00  0.00
37 0-00  ©0.00 0.00  0.00 000  0-00
38 0-00  0.00  0.00  0.00 0.00 0.0
38 0.00 0.00 0.00  0.00  0.00  0.00

40 0-00 0.00 0.00 0.00 0.00 0.00

a1



Tap e 41

Mass BaLance
Process CONDITIONS AND PRODUCT SUMMARY

LA AR n AR s e S s AR A RN A R A A AN AR R AR NS AR R RN A AR RS R RENE RSN N AR A AR A RA RSN ANRAR AR SR o

CataLyst ¢ Co/Zr/SiLica
SampLE No: 8862#41+46+27

Reacror Loaping, ms ¢ 450.0 T, C ¢+ 282.0 Feep Ratio,
CATALYST LoaDING, wTh: 20.0 P, psic  : 290 CO/H2: 0.49
TIME ON STREAM, HRS : 719.5 SV, /e/HR: 1.00

Ll L L Lt L L rrrnrarpawrrewwrywre
Usace Ratio, CO/H2 . Q.45 Buk AcTiviTy,
OveraLt Conv., CO+H2: 30.03 MOL SYNGAS/KG CAT/HR: 13.405
%C0 Conve t 28425 SPECIFIC ACTIVITY,

7H2 Conv. + 30.90 moL CO/moL mMETAL/MIN:  0.084
kR Ak R R Rt AR A A AR R A AR AR AR ARG SR AR A AR AR A AR R AR R R R RS A RS RS ARSI R R AR R AR R AR RS AR AR SRR R REARASN

WeleHT 7 Propuct DISTRIBUTION:

HybrocarBoNS:  9.49 H20: 14.91
OxyeenaTes : 0.51 €0 : 65.52
C02 y  0.43 H2 ¢+ 9.15

ittt b bt r R PR R HE R R L R R R EE R PR R PR H R R E R R EE PR R R R PR P EH R P R R R

HYDROCARBON SELECTIVITY, WTR:

(1 : 25.00 Clhtene + 2.84
C24aNE + 3.6/ C54C11 « 28.92
C2tenE . 0.00 C17+C18: 14.33
C3tane s 5.83 C19#C23: 5.15
C3teENE : 2.67 C2u#34 ¢+ 3.71
C4 1sotane: B6.33 €35+ . 0.55

AR B T T R R L e R R L SRt AR cRtnnatessssstsa
FueL FrRACTIONS, WTZ:

GasoLINe (C54C11): 29.92
Dreser (C94C25) : 30.42
FEHE M R R R R E R R R R R R HEE R R R R

Z FrementAL Recovery: CargoN : 92.43
Hvprosen: 95.18
Oxveen : 98.18

R R R S R E R R R PP P E P PR PR EE R P PR R b PR E PR HHE R R PR PR E R PE T
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TABLE 42
HYDROCARBOM PRODUCT DISTRIBUT [QM

RUN MO. 8852441446

SMPLE NO. 27

CARBON NO- T P o PR il s
1 25.00 6379  0.00  0-00  0.00  0.00
2 3.6 499 0.0  0.00  0.00  0.00
3 5.83  S.41  2.67  2.60  0.00 0.0
4 6.33 445 2.8¢ 2.07 0.00  0.00
5 6-16  3.49  1.84 1.7 0.3 0.1l
6 571 271 0.00  0-00  0.00  0-00
7 .47 142 0.07 . 0.03  0.00  0.00
8 2.45 0.8  0.10  0.04 0.4  0.05
9 2.8  0-92  0.08  0.03 013  0.04
10 333 0.9 0.0 0.0 0.32  0.09

1 273 072 0.00  0.00 032  0.08

12 2.6 0.5 0.0  0.00 0.2  0.07
13 2.4 0.50  0.00 0.0  0.24  0.05
14 2.07 0.43 0.00 0.00 0.20 0-04
15 1.8 036 0.00  0.00 Q.16  0.03
16 1.65 029  0.00  0.00  0.13 0.0
17 1.3 023 0.0  0.00 0.3 0.02
18 14 0.2 0.00  0.00 0.1  0.02
19 1.6 022  0.00  0.00 0.16  0.02
20 1.4 0.5  0.00 0.00 0.09 0.0
21 0.8 012  0.00 0.0  0.06  0.01
2 0.73 0.0  0.00  0.00 0.05 0.0




TABLE 42 (CONTINUED)
HYDROCARRON PRODUCT DISTRIBUTIGH

RUM NO. 8862t4]1+46

SAMPLE NO. 27
NFTALKANES 14aLKENE BrancHen IsoMeRs
CARBON NO- WrZ2 Mo ? WrZ Moe % r 2 Moe 2
23 0.65 0.08 0.00 0-00 0.04 0.01
24 0.57 0.07 0.00 0.00 0.04 0.01
25 0.50 0.06 0.00 0.00 0.03 0-00
% 0.4 005 0.0  0.00  0.03  0.00
27 0.38 0-04 0-00 0.00 0.03 0-00
2 _0.33 0-03 0-00 0-00 0-02 0-00
29 0.29 0.03 0.00 0.00 0.01 000
30 0.25 0-02 0-00 0-00 0.01 0.00
31 0.22 0.02 - 0.00 0-00 0.01 G.00
32 0-19 0-02 0-00 000 0-00 0-00
3 0-20 0-02 0-00 0.00 0.00 0-00
3 0.18 0-02 0.00  0.00 0-00 0-00
35 0-15 0.01 0-00 0.00 0.00 0.00
36 0.13 0.01 0-00 0-00 0.00 0-00
37 0.10 0.01 0.00 0-00 0-00 0-00
38 0.07 0-01 0-00 0-00 0-00 0-00
39 0.06 0.00 0.00 0-00 0-00 0-00

40 004 0-90 0.00 0.00 0.00 0-00




ARt F 43

Mass BaLaNCE
Process ConniTions AND PropucT SuMMARY

Htittittittttitt ittt tititrttittetitetttttitittttttttettttttiitttrtttittttrttrttttretitttttsats

CataLyst : Co/ZR/SILICA
SampLe No: 8862+41+u46+30

ReacTor Loaping, ms @ 450.0 T, C + 281.0 Feep RaTio,
CATALYST LoADING, wTZ: 20.0 P, pst16  : 295 CO/H2: Q.49
TiMe on STREaM, HRs : R16.0 SV, L/6/HR: 2.00
22 Ty T g ey Ry N Lttt T VTV R R YT T PRV R TRy
lsace Ratio, CO/H2 «  0Q.4] Burk AcTiviTy,
F0veraLL Conv., CO+H2: U46.14 MOL SYNGAS/KG CAT/HR: U4].183
0 Conv. « 40.79 SeeciFic AcTiviTy,
ZH2 Conv. s 48.78 moL CO/MoL meETAL/MIN:  0.2ul

tttrttit ittt et bttt ittt r bttt bbbttt ettt P TR R R PR E R R R SR R R H IR E

WelGHT % PronucT DISTRIBUTION:

HYDROCARBONS:  17.46 H20: 21.34
Oxveenates : 1.05 €0 + 50.75
g0z ¢ 3.05 H2 : 6.3

LA AR d Aad g e a A d e n AR Al n i inaaddnsiiasaanad nde i lioldet gt ats s T aITT S TR TENHLTTTLS

HYDROCARRON SELECTIVITY, WT%:

- C1 + 41.42 Catene «+  1.87
C2¢ane : B6.75 C54C11 .« 25.23
C2teNE : 0.00 C12#C18: u4.64
C3tanNe . &.76 C19+023: 2.17
C3tene : 1.8 C2u+434 . 0.09
C4 1so+ane: /.76 C3%+ . 0.01

Pttt b R R Rt R R R R P R R AR R E E P R P R E R P P R 1 44

FueL FracTions, wt¥l:

GasoLIne (C5¢C11): 25.23
DieseL (C9#C25) : 13.30
T R R R P R PR P R R E R L PR L PP L PR R R R E R R E P EE 00044

% ELeMeNTAL Recovery: CarBON : 100.68
Hyprogen: 99.70
Oxveen : 103.37

P R R P R P R PR P E R R E R PP E R PR R E R R R R R R R P F R 241
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TABLE 44

HYDROCARBOM PRODUCT DISTRIBUTION

RUN NO. 8862t41+46

SAMPLE NO. 30

CARBON NO. NTNQALKAﬁgiE Z le%ALKEﬁgLE Z BﬁﬁngHEn éggge;s
1 41.42 73.65 0.00 0.00 0.00 0-00
2 675 .40 0.00 0.00 0.00 0.00
3 R.76 5.67 1.28 0.87 0-00 0-00
4 754 3.70 1.87 0-95 0.23 0.11
5 649 2.56 1.49 0.61 0.56 0.22
6 4.26 l.4] 0.17 0.06 0.22 0.07
7 2.73 0.78 0.0 0.02 0.34 0.10
8 1.95 0-49 0.05 0.01 0.44 0.11
9 2.03 0.45 0.00 0.00 0.49 0.11

10 1.73 0-35 0-00 0.00 0-66 0.13
11 1.06 0-19 0-00 0.00 0.47 0.09
12 0-80 0-13 0-00 0.00 0.35 0-06
13 0.61 0.10 0.00 0.00 0.23 0.04
mo - 0-50 0-07 0-00 0-00 0.18 0-03
15 0.42 0.06 0.00 0-00 0.15 0.02
16 0.35 0-04 0-00 0-00 0.13 0.02
17 0.30 0-04 0.00 0.00 0.11 0.01
18 0.41 0-05 0.00 0-00 0.10 0.01
19 0.76 0-08 0.00 000 U 14 0-02
20 0.58 0-06 0-00 0-00 0.15 0-02
21 0.27 0.03 0.00 0.00 0.07 0.01

22 011 001 000  0.00 002 0-00




RUN #0. 88562+u1+46

SAMPLE NO.

CARBON NO.-
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

30

N*ALKAﬁgiE .
0.05 0.00
0.03 0-.00
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0-00
0-00 0.00
0-00 0-00
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 44 (CONTINUED)

ISTRIBUTION
HTl;ALKEHELE 4
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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

BraNCHED [somERS
WT

0.0
0.00
0-00
0-00
0-00
0-00
0-00
0.00
000
0.00
0-00

0.00
000
0.00
0-00
0.00
0.00
0.00

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
0-00
0.00
0.00
0-00



TABLE 45

Mass BaLanCE
Process ConpiTions Anp Propuct Summary

ttititeritibttttittiittttitittet bttt titttitiiittititttidtitiivitittttttittttittitetieittetet

CataLysT : Co/Zr/S1LIcCA
SAMPLE No: 8R62+41+46433

ReacTor Loaning, ms @ 450.0 T, C : 280.0 Feep Ratio,
CaTaLysT Loaning, wrd: 20.0 P, ps16 : 295 CO/H2: 1.00
TiMe on STREaM, Hrs @ 887.8 SV, L/6/HR: 2.00
R R R R st iRl T ey R R R e L AR AR R ARt att Ratattatssnsstanttsanss st easstoss ey
Usace Ratro, CO/H2 : Q.44 BuLk ActiviTy,
Z0veraLL Conv., CO+HZ: 30.31 MOL SYNGAS/KG CAT/HR: 27.060
2C0 Conve :  18.50 SpPeciFIC ACTIVITY,
ZH2 Conv. : 42.12 moL CO/moL meTAL/MIN: 0-168

FHEHFEEHE R PP HE R PR R H R R H R R R R R H R R R b EE R HE IS
WeieHT % Probuct DisTRIBUTIONM:

Hyprocarpons: .31 H20: 10.91

OxveenaTES : Q.45 €0 : 74-860
co2 + 0.9 H2 «  3.78

it bt ettt e bt R rEA R E R R R R R PR P HR L HEE R E R R R R AR EE R R e EE E R HE S HEHE

HYDROCARBOM SELECTIVITY, WThA:

C1 ¢ 29.51 Chtene +  3.06
C2taNe :  3.65 €5¢C11 . 14D.97
C21eENE +  0-00 - €12¢C18:  R8.89
C3tane +  3.08 C18+C23: 2.R81 ..
C3tene +  2.61 C2u+34 ¢ 0.19
Cl 1so+ane: 4.31 35+ ¢« 0.01

ittt titdbtttittitttttitetitibitii ittt ittt ittdidtitetittrtttttrititiititisd

FueL FracTioNns, wiZ:

tasoLine (C5#C11): 40.97
Dieser (C94C25) . 21.49
PR bR HEHEH H R R R R HEH R R P H R RS R P R PR R S H R R L HEE

% ELemenTAL Recovery: Careon : 101.98°
Hyprogen: 103.91
Oxvsen @ 101.72

FHEEE PR AR H R F S PP H S PR H PPt R b E R EEHE H P EE P E R R P R EHE PSR H R R R FEE R
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RUM NO. 8R62t41+46

0.21

SAMPLE NO. 33
CARBON KO- T
1 2.5  57.50
2 3.65 4.6
3 3.9 3.3
" h24 2.68
5 5.08  2.58
6 0.9 4.3
7 630 2.3
g 412 L3
: 349 1.00
10 2.93  0.75
11 1.8 0.3
12 .32 0.8
13 1.20 0.24
14 1.03 0.9
15 0.87  0.I5
16 0.7 0.12
17 0.64  0.10
18 0.5  0.08
19 0.71  0.10
2 0.79  0.10
21 0.4 0.6
2 0.02

TABLE 46

HYDRGCARBON PRODUCT DISTRIBUTION

lefALKEHgLE Z
0.00 0.00
0.00 0.00
261 2.28
3.06 2.00
3.19 1.67
0.26 0.11
0.31 0-11
0.23 0.08
0.00 0.00
0.00 0.00
0-00 0.00
0.08 0.02
0.00 0.00
0.00 (0-00
0.00 0.00
0.00 0.00
0-00 0.00
0-00 C-00
0.00 0-00
0.00 0.00
0-00 0.00
0-00 0.00

Bﬁmcusn IsoMERS

TZ Mo %
0.00 0.00
0.00 0.00
0.00 0.00
0.07 0.04
0.3u 0.17
0.25 0.11
0.45 0.17
0.48 0-15
0.53 0.15
0.64 0.17
0.51 0.12
0.48 0.11
0.45 0.08
0.40 0.07
0:35 0-06
0.30 0.05
0.25 0.04
0.21 0.03
0.19 0.03
0.19 0.02
0-10 0.-01
0.05 0.01



TABLE 46 (CONTINUED)

HYDROCARBOM PRODUCT DISTRIBUTIOM

RUN NO. 836241146

SAMPLE NO.

CARBOM NO.
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

53
Wz oL %
0.0  0.01
0.06  0.01
004 0-00
0.03  0.00
0.2 0.00
0.01  0-00
001  0.00
0.1 0.00
0.00  0.00
D00 0-00
000 0.0
0.00 0.0
0.00  0.00
0.00 0.0
0.00  0.00
0.00  0.00
0.00  0.00
0.00  0-00

WTl;ALKEﬁgLE

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 D.00
0.00 0.00
0.00 0-00
0.Q0 0-.00
0.00 0.00

20

BrancHED ISOMERS

Wr 2
0.01
0.01
0-00
0-00
0.00
0.00
0.00
0-00
0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0-00

MoLE 7

0.00
0-00
0.00
0.00
0.00
0.00
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 4]
Extended Slurry Tast Sumary
8862-1-31

16

21.1 wtl (91.49) Co. (l‘.())allr(OPr)i/SIOZ L
Yine Tmc‘afam Activity ] Seecific Wity Wit B
“::3. Stress 95'19 -Z 3"&.’1%r 3Xc0mH, | 3060 | 3ty 237012 ﬁc«:/ 'ﬂ 2‘.".‘?.‘." :Et:)i:i‘(%ml € C{-‘C;‘T;-’C‘J‘:‘T'E:;-cu ti9ss €
»

3 21 305 | 241 1.4 65.6 62.11 67,31 0,50 §2.1 0.210 19.2] 242 184 11 4 2,6 21.4
94 242 1 1.8 | 658 63.21 62 19 £2.9 0,32) 20,61 26.7 1 8.0 10.2 2.8 51.2
118|300 |24 1.8 66.1 | 63.9] 62.3] 0.51] 0.48 63.2 0,323 22.2] 26.6| 3.8 | 0.2 2.8 9.8

n 166 305 | 243 1.8 65.6 63.0) 67.0} 0.50] 0.47 52,7 0.315 20.6| 28.7 | 311 11.8 2.9 52,8
1L 262 305 | 241 1.8 52,1 46.0] s54.0] 0.47] 0.42 41.9 0.232 18.0/ 26.6 | 40.0 1).2 2.9 54.1

- 389 |0 |20 1.8 59.0 | 55.7] 0.5| 0.80] 0.46 4.4 0.276 NO| MASS  GALANCE

16 §26 300 | 239 1.8 54,8 54.7] 60.9] 0.50} 0.45 47.3 0,273 12.9] 25,3 2.8 1.8 4.1 53,2
0 580 295 { 243 1.8 61.3 58,3 62.8] 0.50] 0.46 43.2 0.292 20 | 3.0 10.1 21 5.8 |
22 | 628 |30 ]241 1.8 61.3 | 52.0] 63.4] 0.50] 0.48 49.2 0.265 9.0l 209 393 | 114 3.2 51.9
] 248 300 | 241 1.8 59.9 56.2] 61.7] 0.50( 0.46 48.2 0.282 19.1] 25.0 | 4.0 10.6 3.1 53.7
M [0 |0 |2m 1.8 50.9 | 55.2| 60.7] 0.49| 0.46 4.3 0.273 18] 23.8 | w7 9.8 2.% 57.0
38 1012 |0 200 | 18 o |s29) 60.6] 049] D44  46.9 | o026 lnsl 2nef a0 | W11 26 .2
@ |1moes |0 |22 | 20 |60 {293 228 1.0 04| 501 .21 Wl 1s0l ms | 2a | 69 b6.8
44 [1180 | 300 | 260 2.0 55.0 | 3u.4] 71.6] 1,0 | 0.5¢ 9.1 0.321 12.5( 16,4 2.1 20.4 6.5 66.0
4 |2 300 | 260 2.0 53.9 37.4; 10.41 1.0 1 Q.53 18,) 0.2 13,21 1441 012 10.9 1.5 68.)
§0 [144¢ | 300 | 260 2.0 53.4 | 3674 10.2{ 1.0 | 0.52 4.1 0,306 sl 418 1 RS 5.4 1.0
53 |1sa6 | 300 | 259 2.0 53.6 | 37.0f r0.4] 1.0 | 0.53 42.9 0,308 -::j 13,8 44,6 | 1.2 22 62,5
8 {1613 ]300 | 260 2.0 53.3 | 3.8] 20.0] 1.0 | 0.5 4.6 0.307 u.:] 156 | _39.7 | 20.1 1.1 ETR



26

TABLE 47 (CONTINUED)
Extended Slurry

llest Summary

8862-1-1
Tine Usage | Bulk Activity| Specific Wi .
e eoein [ptlg | 0 |9 catsor |RCOMy | 3160 [0t 23732 ﬁggl "t ain :u:u:ii:éé:ml T c;r:r;cﬁ‘%ﬁé,;’ Capcve oy ) [
h .

59 1684 | 00| 260 | 2.0 51,8 135.6| 68,11 1.0 0.52 46.3 0,297 10.6] 155 ] 39.8 | 20.9 1.1 56) 684
£2 1 180 v | 261 " 52,3 1359] 6a.8 v |05 46,8 0.299 12.9] 15,2 | 43,2 1.5 .1 2.0 421 61.2
A5 1 1828 “l 261 . 62.) 1 35,21 68.% " Q521 46,8 1 _ 0.298 13,81 161 43.9 16.6 5l 1.6l 66,6
68 1951 v | 262 = 51.9 | 35.8] 68.1 » { 0,52 46.4 0.298 11.0f 1521 395 12.7 9.4 7.31 66,6
n 2020 " 260 “ 49.8 | 33.6) 66.0 * ] 0.51 4.5 0,280 11.0f 15,3 | 45.6 17.5 6.5 4.1] 69.6
M 2 v ] 261 u 50.2 | 34.3] 66.0 * | 0.52 44.8 0.286 14.6] 15.6 | 42.6 7.2 65,2 3,91 66.0
n 2188 “ | 260 “ 49.4 | 33,3] 65.6] " | 0.51 4.2 0,278 15.4] 4.3 46.2 18.2 5.3 3.6| 6.7
80 2308 vl 261 1.8 65.9 | 62,9} 67.4 o.ﬂ 0.46 §3.0 0.312 26.6) 28.2 ] 37.6 4.9 2.2 | 0.5] 447
_8 2356 * | 262 " 63.7 | 60.2] 65.5 .o.ml 0.45 51.2 6.208 25.11 30,1 | 35,9 5.9 2.4 | o6l 03,2
85 |- 2452 “ | 261 1.0 70.6 | 63,0] 71.9 0.49! 0.47 31.6 0.187 25.6] 28.2 | 319 6.4 1.5 | 0.4] 45.8
89 2475 | 295| 260 " 70.2 | 68.0| 71.3 0.4I0.47 31.4 0.137 27.1] 28.4) 352 6.2 2.0 1.1} 43.4
9 2506 | v | 260 » 54.1 | 35.8| ?2.4] 1.0] 0.49 24,2 0.143 [15,6] 15.8 | 39.5 18.8 4.8 | 5.4| 63,1

l




Taplg 48

Mass Bavance
Process CoMDITIONS anD PronucT SuMMARY

ittt ittt EH  E E E R T Rt P R Pt e P LR P PR S TR AL E TR AT E TR T ELHE

CataLysT : Co/Zr/SiLica/EXTEND.TEST
SampLE No: 8862+1131+16

ReacTor LoaDING, MLs & 450.0 T, C :  239.0 Feep Ratio,
CataLysT Loaping, wrl: 21.1 P, psic  : 300 CO/H2: 0-50
TiME oN STREAM, HRS : 526.0 SV, L/6/HR: 1.80
e e i agaanaaiiddid s adlls ittty ey ey TS YR S YT ST T P TN VTR UOURRY T PPERr,
Usace Ratio, CO/H2 : 0.45 Buwk AcTiviTy,
ZOveraLL Conv., CO+H2: 58.85 MOL SYNGAS/KG CAT/MR: U7.258
Conv - : 54.66 SPeCcIFICc ACTIVITY,
ZH2 Conv. : 60.94 MoL CO/MoL MeTaL/mIn:  0.273

++f+f+ff*f+ffffffiffffftff?fffififfiffffffff#ffffffffiffff11fffifftf*fffffifffffff*fffffffffffff

wWelGHT  Pronuct DisTRiBUTION:

HyDrocarRBONS: 20-67 H2: 30.16
OxyGeNATES : 1.16 CO : 40.73
02 : 2.6 H2 : 5.01

Httttr R H P R P R P E R E P R R H R P RS PR e H FEEEE HEHH HE 4

HyDrocaRrBoOM SELECTIVITY, wTZ:

Cl ¢ 17.91 Chtene : 2.3]
C24aNE s b.gn C5¢C11 : 37.80
C2tene : 0-00 Cl2#C18: 11.78
C3tane 7.98 C19¢C23: 4.14
C3tenE s 2.2 Cu+3y . 2.82
C4 rso+ame: 8.36 C3%+ : 0.5
P P R Rt H P P R P T R Rt R PP T R R R E R P P P PR 44

FueL FracTions, wrl:

GasoLIne (C5¢C11): 37.80
Dreser (CS4C25) : 28.42
P T PP R tHE E R R R E R R PR R E R HEE EEE P F R T

7 ELemenTAL RECOVERY: CarBON : 92.47

HYyDrROGEN: 94.90°

Oxveen : 101.72
ffffff+t++1f++fif+fftff1+f+++ftfffff+fffffffffﬁ;;*‘fffffffft?ffft+ffffffffffifffiftff*ffffffffffi



TABLE 49

HYDROCARPOM PRODUCT DISTRIBUTTON

RUN NO. 8862t1131

SAMPLE NO. 16
NTALKANES 1#ALKENE BrancHED IsoMERS
CARBON KO- Wr %2 Moe 7 Wr %2 Moe 7 WrZ Moe 7
1 17.91 51.86 0-00 0.00 G-00 0.00

2 4.44 6.86 0-00 0-00 0.00 0.00
3 7.98 8.40 2.21 2.44 0.00 0.00
it 8.22 6.57 2.31  1.91 0.14 0.11
5 7.83 5.04 1.58 1.05 0.52 0,34
6 6.84 3-68 0.12 0.07 0-00 0-00
7 4.74 2.19 0-00 0.00 0.29 0.13
8 3.68 1.49 0-17 0.07 0.48 0.19
8 3.93 1.42 0.12 0-04 0.55 0.20

10 3.5  1.16  0.00 0.00 052 Q.17
11 243 072 000 000 043 0.3
12 2.1 058  0-00 0-00 0.3  0-10
13 1.1 0.4  0.00  0-00 032  0-08
14 1.57 037  0.00 000 0.5  0.06
15 1.3 0.3 0.00  0.00  0.20  0.04
16 .22 025  0.00 0.0 016  0.03
7 1.0 021 0.00 0.0 0.3 0.2
18 1027 019  0.00 0.0 0.1 002
19 0.94  0.16  0.00 0.00 009  0.02
20 0-86 0.4  0.00  0.00  0.08  0.01
21 0.7 012  0.00  0.00 0.6  0-01
2 067 010  0.00  0.00  0.05 0.0

94



HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862t1t3]

SAMPLE NO-

CARBON KO-
23
24
25
26
2]
2
28
30
31
32
33
34
35
36
37
3R
39
40

16
wT o Mo %
0.57 0.08
0.48 0.07
0.42 0.06
0-34 0-04
0.29 0-04
0.25 0.03
0.21 0.02
0.18 0-02
0.16 0.02
0.13 0.01
0.10 0.01
0-10 0-01
0.08 0.01
0.06 0.01
0.04 0-00
0.03 0-00
0.02 0-00
0.02 0.00

TABLE_ 49 (CONTINUED)

1taLxene
Wr 2 loe %
0.00 0.00
0.00 0-00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 C.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00

95

BrancHeD IsoMERS
Wr

0.04
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0-00
0.00

MoLe 2

0.01
000
0.00
0.00
000
0.00
0.00
0-00
0.00
000
0-00
0.00
0.00
0-00
0.00
0.00
0.00
0.00.



TABLE 50

Mass Batance
Process ConpITIONS AND PrRoDUCT SuMMARY

LA a s n R s haan R A R A N S NSRS NS AN RS AR R A RS N R A S R AN A A A SN R RS AR R AR AR SRR AN R R RN N R

Cataryst ¢ Co/Zr/S1L1ca/EXTEND.TEST
SAﬂPLE No: 8862+1t31+20

Reactor LoapInG, MLs : 450-0 T, C ¢ 2u3.0 Feep RaTio,
CataLysT Loaping, wrZ: 18.0 P, psic6 ¢ 29 COM2: 0.50
TiME oN STREAM, HRS : 580.0 SV, L/G/HR: 1.80

RARAE S A S R Al e A AN Rl A R RN A N A R AN A A R R A N R A AR R R A AR RS AR SR RANAEAARESAANSAAARRERS

Usace RaTio, CO/H2 : Q.46 BuLk AcTIvVITY,
OveraLL Conv., CO+H2: 61.32 MOL SYNGAS/KG CAT/HR: 149-243
Conv. : . SpeciFic ACTIVITY,
ZHZ Conv. : 62.81 moL CO/moL MeTAL/MIN: 0.292

LR S A R A st s sl a i A a e e AN A A AR A A A A A LA AR s A S AR A A A A AR AR A AR AR RSN RANRASR RS

WetsHT % Propuct DISTRIBUTION:

HyDrocarBoNS: 23.58 H20: 30.80
OxYGENATES : 1.27 €0 : 36.38
co2 ~ s 3.32. H2 «+ 4.64

+f+1iififffff*ffff+++ffi+fiffffff;*ff++i++f+f*if+f++iffiffffiffifff*ffffffffi*fffiffifff+fffi'

HYDROCARBON SELECTIVITY, WTZ:

C1 : 20.78 Cltene ¢ 2.17
C2%ane : 4.54 C5¢C11 : 3%8.03
C24eNE ¢ 0.00 C12#C18: 10-.68
C3tanE + 8.08 C19#023: 3.13
C3tENE :+ 1.88 C2u+34 . 1.86

Cl4 1so+ane: 8.70 C3+ ¢+ 0.15
tHH PR TP R PR R R R R P E R R P H R R E R R H PP R H PR R R PR PR R PR R R

FueL FracTions, wtd:

GasoLine (C54C11): 38.03
DieseL (COtC25) : 25.25
HrHE R R P E R E R PR PP R R PR PR R R R PP P PR H PR R E R P PR R PRSP R PR R R

Z ELeMenTAL Recovery: CarBON : 97.23
Yyprogen: 100.15
. UxveeNn : 102.42 .
FHEEHFERH R R R R HE R EH R E R FH P RS S0 84 b b b b R R R R FE PR R R R R E R HEEES

96




HYDROCARRON PRODUCT DISTRIBUTION

RUN NO. 8862t1t31

SAMPLE NO. 20

CARBON NO.
1

D 00 N Oy o = W N

[ = [ i i =
NS BELHELGSEOS

NTALKANES

MoLe 7

20.78 55.65
4.54 b6-49
8.08 7.87
8.55 6.32
7-88 4.69
7.67 3.82
4.80 2.05
3.54 1.33
3.70 1.24
3.21 0.97
2.28 0.63
1.97 0.50
1.68 0.39
1.45 0.31
1.26 .25
1.10 0.21
0.96 0.17
0.85 0.14
0.76 0.12
0-6} 0.10
0.57 0.08
0.48 0.07

TABLE 51

le;ALKEHgLE )3
0.00 0.00
0.00 0.00
1.88 1.91
2.17 1.66
1.57 0-96
0.17 0.09
0.00 0-00
0.00 0.00
C.00 0-00
0.00 0.00
0-00 0-00
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
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
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-

\
BrancHED 1somers
ag

0.00
0-00
0-00
0.15
0.57
0.00
0.38
0.66
0.67
0.51
0.41
0.36
0.29
0.23
0.18
0.14
0-11
0-09
0.08
0.06
0.05
0-04

MoLe 7

C.00
0.00
0.00
0.11
0.34
0.00
.16
0.25
0.2
0.15
0.11
0.09
0.07
0.05
0-04
0-03
0.02
0.0l
0.C1
0.01
0.01
0-01



TABLE 51 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 886211131

SAMPLE NO. 20

CARBON M- P WM YT e
23 0.40 0.05 0-00 0-00 0.03 0-00
24 0.33 0.04 0-00 0-00 0.02 0.00
25 0.29 0.03 0-00 0-00 0-02 0-00
% 0.23 0-03 0-00 0-00 0.01 0.00
27 0.20 0-02 0-00 0-00 0-01 0.00
28 0.17 0-02 0-00 0.00 0.01 0.00
29 0.14 0.01 0-00 0-00 0.01 0.00
30 0.12 0.01 0-00 0.00 0.01 0.00
31 0.10 0-01 0-00 0-00 0.01 0.00
32 0-08 0.01 0.00 0.00 0.00 0.00
33 0.06 0.01 0-00 0-00 0.00 0-00
3y 0-06 0.01 0.00 0.00 0.00 0.00
35 0.05 0-00 0-00 0.00 0.00 0-00
36 0.04 0-00 0-00 0.00 0.00 0.00
37 0.03 0-00 0-00 0-00 0.00 0.00
38 0.02 0-00 0.00 0.00 0.00 0.00
39 0.01 0-00 0-00 0-00 0-00 0-00

40 0-01 0.00 0.00 0.00 ©  0.00 0.00
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TaBLE 52

Mass BaLance
Process ConDITIONS AND PRODUCT SUMMARY

LAaR e adaatandlionaaasdalatasdatlidnadiatidadlagald ottt ra s as ale s it et e LTINS TSRS TS

CataLysT : Co/Zr/SiL1ca/EXTEND.TEST
SaMPLE No: 88621131123

ReacTor LOADING, MLS : 450.0 1, C : 241.0 Feep Ratio,
CATALYST LoOADING, WwTZ: 18.0 P, s16 : 300 Co/H2: 0.50
TiMe oN STREAM, HRS : 628.-0 SV, L/6/HR: 1.80
P R R R PR Pt R P R R R R Pt Pt E TR R L L L P LR LR R R bR $ 4444
Usace Ratio, CO/HZ2 : 0.45 BuLk AcTiviTy,
OverarL Conv-, CO+H2: 61.27 MOL SYNGAS/KG CAT/HR: 49.200
*C0 Conv. : . SPECIFIC ACTIVITY,
ZH2 Conv. : 63.%7 moL CO/MoL meTaL/min:  0.285

titt it i bt ivHi PR E R H PR R L E R R R p R REEEE P R AR E R HE S R R E R R R LY

WeigHT % PropucT DIsTRIBUTION:

HyprocarBons:  22.90 H20: 30.16
OxveenaTES : 1.24 C0 : 38.18
Cu2 : 2.8 H2 : 4.65

tHittititbiti i ittt b et bttt PR E R R R TR T L A P L HE P R R R R R L P PR LAY

HyDroCARBON SELECTIVITY, WTZ:

Cl ¢ 19.36 Chtene :  2.11
C2¢ANe : 4.39 C5¢C11 2
C24enE + 0.00 C12+C18: 11.39
C3tane ¢ 8.00 C194#023: 3.19
C3tene : 1.89 c2u3u . 1.72
C4 1so+ane: 8.54 3%+ : 0.13

i+¥+fi+fi+i1iif++f++if+++if++111+itf+1if+fttttiftftifffitffttffitfiftiftfffififfffifiif?f?ffiff?
FueL FracTions, wtZ:

GasoLine (CS#C11): 39.27
Diese. (C9tC25) : 26.22
THA AR R R E R R R Rt L R R E R e -

7 ELementaL Recovery:  Cammon @ 95.80
Hynrogcen: 96.66
Oxveen : 100.83

PR P S S S S H  HEE E E P R HE TR R P L IR P PR TR A
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TABLE 53

HYBROCARBON PRODUCT DISTRIBLTION

RUN NO. 8862+1t31

SAMPLE NO. 23
CARBON NO. HTN?LKAP!&EE A HTI?LKEIP’}!%LE VA Bm'N%HED fﬁﬁggsgs
1 19.36 53.74 0.00 0.00 0.00 0.00
2 4.39 6.50 0.00 0.00 0.00 0.00
3 8.00 .08 1.89 2.00 0.00 0.00
4 8.38 6.42 2-11 1.68 0.15 0.12
5 7-89 4.87 1.57 0.99 0.57 0.35
b 8.79 4.54 0-00 0.00 0.00 0.00
7 4.4 2.20 0.32 0.14 0.00 0.00
8 3.59 1.40 0.14 0-06 0.44 0.17
9 3.78 1.31 0-11 0.04 0.53 0.18
10 3.26 1.02 0-00 0-00 0-49 0.15
11 2.45 0.70 0.00 0.00 0.41 0.12
12 2.11 0.55 0-00 0.00 0-36 0.09
13 1.81 0.u4 0.00 0.00 0.30 0.07
14 1.56 0.3 - 0.00 0-00 0-24 0.05
15 1.35 0.28 0.00 0.00 0.18 0.04
16 1.16 0.23 0.00 0.00 0.16 0.03
17 1.01 0.19 0.00 0.00 0.16 0.03
1R 0-87 0.15 0.00 0.00 0.10 0.02
19 0.79 0.13 0.00 0.00 0.16 0.03
20 0.66 0-10 0.00 0-00 0.06 0.01
21 0-55 0-08 0.00 0.00 0.05 0.01
22 0.46 0.07 0.00 0.00 005 0.01



RUN NO. 8862+1#31

SAMPLE NO. 23

CARBON NO.
23
24
25
26
27
28
29
30
31
32
33
34
35
3%
37
38
39
o

HYDROCARBON
HTN%ALKAﬁgiE 7
0.38 0.05
0.31 0.04
0-2 0.03
0.21 0.03
0.17 0.02
0.15 0.02
0.13 0.01
0.11 0.01
0.09 0.01
0.08 0.01
0-06 0.01
0.06 0.01
0.05 0.00
0.03 0.00
0.02 0.00
0.01 0.00
0-01 0-00
0.01 0.00

TABLE 53 (CONTINUED)

DUCT DISTR 1
HTIEALKEP’%LE )4
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0-00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0-.00 0.00
0-00 0-00
0.00 0.00
0.00 0.00

101

BRANCHED ISOMERS

Wr 2
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.00
0.01
0.00
0-00
0.00
0.00
0-00
0-00
0.00
0.00
0.00

MoLe %

0.00
0.00
0.00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



TABLE 54

Mass BaLANCE
Process CONDITIONS AMD PRODUCT SUMMARY

tHEH i EEE R EE R R R R E R R R R R R R R PR R R R R AR P HR E R E R

CataLysT : Co/Zr/SiLica/EXTENMD.TEST
SampLE No: 88621113131

ReacTor LoADING, MLs : 450-0 1, C : 261.0 Feep RaT1O,
CaTaLysT loapinG, wTd: 21.1 P, psie : 300 CO/H2: 0.50
TiMe on STrReaMm, HRS : 748.0 SV L/G/HR: 1.80

FHHEEHE R HEFHEHHHEE H HH T H R P R R
Usage Ratio, CO/HZ 046 Buk AcTivity,
70veraLL Conv., COHH2: 59.90 MOL SYNGAS/KG CAT/HR: 48.150
%C0 Conv- : 56.25 SPECIFIC ACTIVITY,
ZHZ Conv. : b6l.73 moL CU/moL mMeTaL/min:  0.282

fittttititttitti i ve ittt H AR R R R R H R R R R H R P R R P R R R

WeieHT Z PronucT DISTRIBUTION:

HyDrocarBons: 21.98 H20: 30.52
OxveenaTEs : 1.17 €0 : 38.87
€02 :  2.61 H2 «+ 4.84

fffififffffffffffffffif*f?if?f*ff+ffffffi+ffffffffffffff*ffffiffffif*??fifffftfffffffiffiffff

HYDROCARBON SELECTIVITY, WTZ:

(1 ¢ 19.12 Citene ¢+ 2.2
C2taNe : 4.50 C5+C11 :  40.03
C2tenE : 0-00 Cl12+#C18: 10.55
C3taNE v 7-82 C19+(23: 3.10
C3tene + 1.9 C2u+3y : 1.99
C4 1so+amE: 8.58 £+  :  0.15

ittt bbb PR R R HEHE AR R A R R R R R R E R R HE R E R R R R R

FueL FracTions, wrZ:

GasoLine (C5#C11): 40.03
Dieser (C9#C25) : 25.%6
2Ry R R e R R ottt R RN AR E AR LS L EeRtAnRa e I e R T e SRS ST S SR S IR T T A

% ELEMENTAL RECOVERY: CarrON @ 94.4]
HyproGEM: 97.45
Oxyecen : 101.89

AR T T R T e AR d N R h it R e e R e e e
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TABLE 55

HYDROCARBOM PRODUCT DISTRIBUTION

RUN NO. 8862t1t31

SAMPLE NO. 31

CARBON NO.
1

w 00 N Oy Ul W N

= =
K = &

14
15
16
17
18
19
20
21

T e
19.12 53.32
4.50 6.70
7.82 7.93
8.44 6.49
8.00 4.96
8.00 4.15
5.34 2.38
4.00 1.56
4.08 1.42
3.54 1.11
2.28 0.65
1.97 0.52
1.68 0.41
1.44 0.32
1.23 0.26
1.06 0.2
0.93 0.17
0.82 0.14
0.73 0.12
0.65 0.10
0.57 0.09
0.48 0.07

WTl%ALKEgSLE 2
0.00 0.00
0.00 0.00
1.94 2.06
2.21 1.76
1.63 1.04
0.00 0.00
0.00 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 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 C.00
0.00 0.00
0.00 0.00

BrancHED IsoMERS
Wr

0.00
0-00
0-00
0.14
0.5
0.00
0.31
0-66
0.69
0.54
0.41
0.3
0.29
0.23
0.18
0.14
0.12
0.09
0.08
0.06
0.05
0.04

MoLe 7

0.00
0-00
0.00
0.11
0.35
0.00
0.1t
0.26
0.2
0.17
0.12.
0.0
0.07
0.05
0-04
0.03
0.02
0.02
0.01
0.01
0-01
0-01



TABLE 55 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862+1+31

SAMPLE NO. 31

NTALKANES 1taLKeENE BraNCHED IsoMERS

CARBON NgQ» WrZ Mowe?Z Wr 2 Mol Z Wr%Z MoE 7
23 0.41  0.06  0.00  0.00  0.03 0.0
2u .35 0.05  0.00  0.00  0.02  0.00
25 0.3  0.04  0.00  0.00 0.2 0.00
2% 0.5  0.03 000 000 0.0 0.0
97 0.21  0.02  0.00  0-00  0.00 0.0
28 0.18  0.02 0.0  0.00  0-01 0.0
29 0.5  0.02 0.0  0.00  0.01 0.0
30 0.13 0.0 0.0  0.00 001 0.0
31 .11  0.01  0.00 ~ 0.00  0.0L 0.0
32 0.09  0.00 000 000  0.00  0-00
33 0.07  0.01 0.0  0.00  0.00  0.00
3 0.06  0.01 000  0-00  0-00  0-00
35 0.05  0.00 0.0  0.00  0.00 0.0
% 0.04  0.00  0.00 000  0-00  0.00
37 0.03  0.00  0.00 000  0.00  0.00
R 0.2  0.00 000 000  0-00  0.00
39 0.0  0.00 0.0  0.00 0.0  0.00
40 0.00° 0.00 0.0 000 . 0-00  0-00

lc4



TABLE 56

Mass BALANCE
Process CONDITIONS AND ProODUCT SUMMARY

ittt ittt ettt tit ittt bttt ittt et et ittt T R R A LR b A AR PR PR R E R E R 1S

CaTaLysT : Co/ZR/SiL1ca/EXTENDED TES
SampLe No: 886211431434

Reactor LoaDiNG, mMLs : 450.0 1, C : 260.7 Feep RaTIo,
CATALYST LoaDING, wTZ: 21.1 P, ps16  : 300 CU/H2: 0.49
Time ov STREAM, HRS @ 940.0 SV, L/6/HR: 1.80
THEEEPEEEEEEE R EEE R T HE PPttt HE Pt E R PR E AP e et e e r bt bttt bttt teeritatetetttt
Usace Ratio, CO/H2 .« 0.45 Buk AcTIviTy,
OveraLL Conv-, CO+H2: 58.89 MOL SYNGAS/KG CAT/HR: U7.341
ZC0 Conrve : 55.21 SPECIFIC ACTIVITY,
ZH2 Conv. : 60.71 MoL CO/moL METAL/MIN: 0.273

tttttttttttitritttttttrtitttttiiittitittittttitittttettttittttttitetirtittteirtitetreteiiersesst

Wel6HT % PronucT DisTRIBUTION:

Hyprocarmons: 23.34 H20: 29.66
Oxycenates ¢ 1.02 €0 . 38.75
€02 : 2.30 H2 +  4.93

fffffifftfffffffffffffff*fifffff*%fffiffi?iftffiffffft+tffffffff*fftfffffff*ffffififf?fiffffiffff

HYDROCARBOMN SELECTIVITY, WT%:

Cl : 18.10 Chtene - 2.12
C2+aNE + 4.02 C5¢C11 : u4.71
C2tene : 0.00 {12+¢C18: 9.8
C3tane + 7.55 Cl19+C23: 2.50
C3tene : 1.9/ Cu+34 . 0.9/
C4 1so+ame: .14 35+ 0.0

TRt PR EE tEE E P R R E R R R R R R EEEEF R R F R E R E LR E R R Rt R E R R L4
FueL Fractioms, wri:

GasoLine (C5¢C11): 44.71
Dieser (C9#C25) : 22.38
R a s R R e Ry e R g E R A T S ARy T TR RS A R R TR R SR A YRR A R SR RS R R R R RN}

% ELemenTaL Recovery: CarBoM : 99.54
Hynrogen: 99.61
Oxysen < 102.34

R R R R TR e e gy R S S SR R R R R R RS R RRRaRLe Rt RRlncsatass:
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TABLE 57

HYDROCARBON PRODUCT DISTRIBUTIOM

RUN HO- 8862¢1t31

SAMPLE NO. 34

oreon 0. W Mee s wp eex  WE MR
1 18.10  50.9%  0.00  0.00  0.00  0.00
2 4.02 6035 0.0  0.00 0.0 000
3 7.55 773 Ly 202 000 0.0
4 800 622 212 171 0L 0l
5 7.6 466 8.4y 543 052 033
6 0.18 48 0.7 0.8 0.0  0.00
7 nes 218 0.2 0.0 0.3 0.15
8 3.5 1.2 016  0.06 047 019
9 3.2 115 010 0.4 050 0-18

10 2.2 090 0.0 0.00 0.48  0.15
11 2.8 060 000 | 0.00 041  0.12
12 ©1.81 0.8 000 000 0.3 010
13 1.6 0.3 000  0.00 031 0.08
1 1.3 030 0.00 0.00 05  0.06
15 1.l4 024 000 000 019  0-04
16 0.97 019 0.0 0.00 015  0.03
17 0.83 0.6 0.0  0-00 012 0.02
18 0.74 0.3 0.0  0-00  0.09  0.02
18 0.65 011 0.0  0.00  0.08 0.0
20 0.55 0.0  0.00 0.0  0:.06 0.0
21 .45  0.07  0-00  0-00 0.5 0.0
22 0-3%  0.05 0.0 0.0 0.03 0.0




TABLE 57 (CONTINUED)

HYDROCARBON

RUN NO- 8862t1+31

SAMPLE NO. 34

CARBON NO. NTN;ALKANMSEE 2 NTlfALKEI‘h‘IlgLE T ngm éigsgs
23 0.26 0.04 0-00 0-00 0.02 0.00
24 0-19 0-03 0-00 0.00 0.02 0.00
25 0-16 0.02 0.00 0.00 0-01 0-00
26 0.12 0-02 0.00 0.00 0.01 0.00
27 0.10 0.01 0.00 0.00 0.01 0.00
28 0.08 0.01 0.00 0.00 0.00 0.00
29 0.07 0-01 0.00 0.00 0.00 0.00
30 0.06 0.01 0.00 0.00 6.00 0.00
31 0.05 0.00 0-00 0-00 0-00 0.00
32 0.04 0.00 0.00 0.00 0.00 0.00
33 0.03 0-00 0.00 0.00 (0-00 0.00
34 0.02 0.00 0.00 0-00 0.00 0.00
35 0.02 0.00 0.00 0.00 0.00 0.00
36 0.02 0.00 0.00 0-00 0.00 0-00
37 0.01 0-00 0-00 0-00 0.00 0.00
38 0.0l 0.00 0.00 0.00 0.00 0.00
39 0.01 .00 0.00 0.00 0.00 0.00

40 0.00 0-00 0-00 0-00 0.00 0.00
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TaBLE 58

Mass BaLancE
Process ConpiTions anp ProbucT SurMary

LRz asadasndaadtanl s a st s R A R R R kA A AR A A R R AR el A AR R AR R AR e R a1

CaTaLYST : Co/7Zr/S1L1ca/EXTENDED TES
SaMPLE No: 8862+1t31+38

ReacTor LoaDING, M_s : 450.0 T, C : 240.2 Feep Ratio,
CaTaLYsT LoaDINnG, wTZ: 21.1 P, psic ¢ 300 CO/H2: 0.49
Time on STREAM, HRS : 1012.0 SV, L/6/HR: 1.80
FHettbEEHEHE R LR HHHEH R R R H R PR P HEH HE P HHE P H P PR R PR R R R R R R
Usace RaTio, CO/HZ ¢ 0.44 Buik AcTivITY, .
Z0veraLL Conv., CO+H2: 58.40 MOL SYNGAS/KG CAT/HR: 46.943
#C0 Conv. : 53.9(0 SPECIFIC ACTIVITY,
#H2 Conve : 60.61 moL CO/MoL MeTaL/MIn:  (.267

AR RS Rd S AR A R AR AR A A A R AR R SR AR S AN At R AR R AR A S AR A R AR AR NRA RS ARERR A KAA S S A

WereHT 2 PropucT DisTRIBUTION:

HyprocarBons: 21.88 H20: 25.26
(xycenaTEs : (0.98 - C0 . 4Q.77
€02 v 2.05 H2 + 5.05

fttfffffifff*ffffff?*ffiffiff?f*fif*fififffffff*fffffffi*ffffffifff?f?fff*ffftfiff?fiff*?tf++f

HYDROCARBON SELECTIVITY, WTA:

Cl s 18.57 Ch¥ene @ 2.44
C2tANE : 4.14 C5+#C11 +  40.54
C24enE + 0.00 C12:C18: 11.09
C3taNe s 8.02 Cl9+C23: 2.61
C3+enE s 2.2% Cour3ly «+  1.24
C4 1so+ame: 9.03 g3+ « 0.10

tH R R R R EH H R R P HH R R HHE FE R R R R P P R R R S EHE R R
FueL FracTions, wi7:

GasoLIne (C5#C11): 40.54
DieseL (C9#C25) : 24.99 v
TH PR R P H R R R R R R ERH AR R R R R EE R PR E PR R H R HR R P EH R R HEE R

7 ELemental Recovery:  Carpon @ 96.16
HybroceN: _96.24
Oxyeen : 101.32

PP A E PR P H R PR O P P T R PR TR R P
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HYDROCARBON PRODUCT DISTRIBUTION

RUN ND. 8862t1t31

SAMPLE NO. 38

CARBON NO-

w0 N oY Ut W N

T T T N I = I
mmg’sg\:mmpwmt—ao

HTNEfLKAﬁEiE )4
18.57 52.08
4.14 6.19
8.02 8.18
8.88 6.87
8.32 5.18
8.95 4.7
5.17 2.32
3.44 1.36
3.62 1.27
3.18 1.01
2.38 0.69
2.05 0-54
1.75 0.43
1.50 0.34
1.28 0.27
1.11 0.22
0-95 0-18
0.81 0-14
0.68 0-11
0.56 0.09
0-46 0.07
0-36 0.05

TABLE 59 -

1#a keNE
WrZ Moe?
0.00 0-00
0.00 0.00
2.23 2.38
2.44 1.95
1.76 1.13
0.15 0-08
0.35 0.16
0.17 0.07
0.11 0.04
0.00 0.00
0.00 0.00
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
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
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BrancHED [SoMERS

Wr 2
0.00
0.00
0.00
0.15
0.58
0.35
0.00
0-47
0.55
0.54
0-46
0.41
0.34
0.26
0.21
0.17
0-14
c.11
0.09
0.07
0.05
0.04

MoLe %

0.00
0.00
0.00
0.11
0-36
0.18
0.00
0.19
0.19
0.17
0.13
0.1
0.08
0.06
0.04
0.03
0.03
0-02
0.01
0.01
0.01
0.01



TABLE 59 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 88624131

SAMPLE NO. 38
NEALKANES 1taLKENE Erancrep IsoMERrs
CARBON KO- WrZ Moe 7 Wr'Z Mowe 7 WrZ Moe %
23 0.29 0.04 0.00 0.00 0.03 0.00
24 0.23 0.03 0.00 0-00 0.02 0.00

25 0.19 0.02 0.00 0.00 0-01 0-00
26 0.15 0.02 0-00 0-00 0.01 0.00
27 0-13 0.01 0.00 0-00 0.1  0.00
28 0.11 0.01 0.00 0-00 0.00 0.00
73 0.08 0.01 0.00 0.00 0.00 0.00
30 0-08 0.01 0.00 0-00 0.00 0.00

31 0.07 (.01 0.00 0.00 0.00 0.00
32 0-06 0.01 0-00 0-00 0.00 0.00
33 0.05 0.00 .00 0.00 0.00 0.00
34 0.04 0.00 0.00 0.00 0-00 0.00
35 0.03 0.00 0.00 0.00 0.00 0-00
36 0.03 0.00 0-00 0-00 0.00 0.00
37 0.02 0.00 0.00 0.00 0.00 0.00
38 0.01 0-00 0.00 0-.00 .00 0.00
39 0.01 0.00 0.00 0.00 0.00 0.00
40 0.01 0.00 0.00 0.00 0.00 0.00

11C °



TapLg 60

Mass BALANCE
Process ConpITions AND PropucT SumMarY

Rttt bRt Rt E Rt E bttt ettt tt ittt ittt trttttttittrtititttitttitrttttittatitiitiitiss

CataLysT : Co/Zr/SiL1ca/EXTENDED TES
SaMPLE No: 88621131441

Reactor LoapIng, MLs ¢ 450.0 7, C : 261.5 Feep RATIO,
CATALYST LoADING, wTR: 21.1 P, psic : 300 CO/H2: 1.00
Time on STReaM, HRs : 1108.0 SV, L/G/HR: 2.00
D N P R L S L a Lt Ry T e Y e e R e R a2 R R ad R Al
Usage RaTio, CU/MH2 « 0.54 Butk ActiviTy,
Z0veraLt Comve, CO+H2: 56.04 MOL SYNGAS/KG CAT/HR: 50.055
%C0 Conv. : 39.27 SPECIFIC ACTIVITY,
ZH2 Conv- : 72-81 moL CO/moL meTaL/min:  0.327

LR naitanicansitasaaanataasl ot an et ad Rt andtigisanadsaiidatadnsniasniasasiiantasdnli

WeiaHT  Pronuct DISTRIBUTION:

HyprocarBons: 15.64 H20: 20.26
OxyGENATES : 0.3] €0 : 57.82
Co2 + 4.17 H2 : 1.8

tetttretitttrttittrtttttttrttttittttttttitttittttittttitttttttitttrtttttrtrstrtitttiriittipitest

HYDROCARBON SELECTIVITY, WT%:

Cl . 11.70 Cuytene ¢ 3-30
C24ANE : 2.71 (54C11 « 38.64
C2tene + 0.08 C12+C18: 21.31
C3taNE ¢ 2.9 C194023: 6.9
C3+eNe : 3.8 Cut3y :  5.08
C4 1so+ane: 3.77 3%+ -« 0.3

PR HE R EEEEE EE R T P E LR Pttt bt H b TR Rt Rt bR bRt R PRt H R P H LR r R EH

FueL FracTions, wti:

— GasoLIne (C5¢C11): 33.64
Dieser (C94C25) : 43.55
D T O Y T R aA N R R a R R R T e e S R A T T s TR

% ELermentaL Recovery: CarBON : 95.77

Hyprogen: 99.36
Oxyaen : 99.58
SRt E PR P Rt E et Rt Rt E R P P R Pt PR T E S At L POttt

111



TNELE §

HYDROCARBOM PRODUCT DISTRIBUTION

RUN NO. 8862t1+31

SAMPLE NO. 4l
CARBON N0 PR g e g g orege
1 11.70  45.01  0.00  0.00  0.00  0.00
2 271 557  0.09 0.2  0.00  0.00
3 2.91 407  3.28 4.8  0.00 0.0
i 3.7 3.9 330 °3.65  0.06  0.06
5 4.46 3.81 5.30 2.90 0.42 0.36
6 7.2 531 032  0.24  0.00 000
7 4.04 249 058 0.3 045 0.28
8 3.7 171 044 0.2 052  0.28
9 357 172 037 018 071 0.3
10 350 1.5 0.3 0.6 08 0.3
11 297 117 030 012 090 0.3
12 3.0 110 0.00 000 09 0.3
13 2.77  0.95  0.00  0.00 0.9  0.32
14 2.49 078 000 0.0 0.0  0-28
15 2.25  0.65  0.00 0.00 0.8 025
16 1.8 0.5  0.00  0.00 0.7 0.2
7 1.7 045  0.00 0.0 0.87 0.7
18 1.50 03 000 0.00 045 0.1
19 1.3 031 0.00  0.00 0.3 0.08
20 .23 0.27  0.00  0-00 026  0.06
21 115 024 0.00 000  0.20 0.0
22 .08 021  0.00 0.60 0.7  0.03
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RUN NO. 886211131

SAMPLE NO.

CARBON NO-
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

4l

NYALKANES

HT Z  Mote %
0.98 0.18
0-86 0.16
0.75 0.13
0.63 0.11
0.53 0.09
0-44 0.07
0.3 0.05
0.29 0.04
0.23 0.03
0.18 0-02
0.14 0.02
0.11 0.01
0.08 0.01
0.06 0-01
0.05 0.01
0.5 0.0l
0.04 0.00
0.03 0-00

TABLE 61 (CONTINUED)
HYDROCARBON PRODUCT DISTRIBUTION

T e 1
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.0C
0-00 0-00

113

BRANCHED [soMERS

Wr Z
0-14
0.12
C.10
0.08
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00

MoLe %

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
0.00
0.00
0.00



JaBLe 62

Mass BaLAticE
Process Compitions anp ProbucT Surmary

LA Asiad M i R AR A A R R S a A A a A a e n nd A aa S R A R AN A AN A A R AR AN AR AR AR AR AR AR RAAA S

CaraLyst : Co/Zr/SiL1ca/EXTENDED TES
SaMpLE No: R862+1+31+44

Reactor loaping, Mus ¢+ 450.0 T, C : 259.§ Feep Ratlo,
CataLysT LoapIng, wTZ:  21.1 P, ps1c  : 300 CO/H2: 1.00
TiMe oN STReaM, HRs : 1180.0 SV, L/G/HR: 2.00
R R AR R S A ARREARARR R AR RS AR KRR AR R AR AR AR AR AR AL AA R R AR LARA R A AR AER AR AR AS L AR AR RARARRR LI AREE M
Usage Ratio, CO/HZ : 0.54 BuLk AcTivITY,
ZOveraLL Conv., CU+H2: 54.96 MOL SYNGAS/KG CAT/HR: 49.004
ZC0 Conv. : Rl SpeciFic AcTiviTY,
ZH2 Conv. : 71.49 mor. COMmoL meTaL/min: (.32

LA R s e ks Rdad sl AN d S C R RNt a s AR SR A AN RS RN AR R AR R A RS SN ARARGRRA SRR AAR AL A NA N

WeieHT % ProbucT DISTRIBUTION:

HyprocArBoNS:  16-06 H20: 19.71
OxyeenaTeEs : 039 Co « 58.47
Co2 : .44 H2 «  1.93

+f+fi+ffff*ffffffif?ffiffififffff%fi*if*fffff+ff+1ff*ffffifffffff++i+fif?+ffffff1+f+ffiii*ffff'

HYDROCARBON SELECTIVITY, WT%:

(1 + 12.52 Cutene : 3.43
C2tANE s 2.42 C5#C11 « 39.07
C2+ene ¢ 010 C12+C18: 20.42
C3tane : 3.20 Cl19+23. 6.54
C3tene : 3.36 C2B+34 «  4.b3
Ct 1so+ane: 3.97 C35+ = 0.40

T Ry S AL can R n ANttt Attt ettt aRL o R Rt o iRt a s R TSR R TR TSR A2
FueL FRACTIONS, WTZ:

GasoLine (C5tCl11): 39.07
Dieser (C9C25) : 41.59
FrEbtt bR H R R E PR R R PR R EE R R R HE H R HE R R R R HR R e r b b R R R HE R R

% ELEMENTAL RECOVERY: Cargon : 97.15
Hyproeen: 101.33
' Oxyeen ¢ 98.74

tHEEH R P R R R R R HE R PR R HE R H R R H R EHEH  EE R EEE R HE FH R R
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TABLE 63

HYDROCARBON_PRODUCT DISTRIBUTIGM

RUN NO. 8862t1t3]
SAMPLE NO. 44

N¥ALKANES 1taLkeENE BRAMCHED IsoMERS
CARBON NO- WrZ Mowe Z HT T Mo % WT MoLE %

1 12.52 46-60 0.00 0.00 0.00 0.00
2 2-42 4.80 0.10 0-21 0-00 0-00
3 3.20 4.33 3.36 4.76 0.00 0.00
4 3.85 3.% 3.43 3.65 0-06 C.07
5 4.55 3.76 3.28 2.78 0.44 0.36
b 7-94 5.50 0-30 0.22 0.00 0-00
7 4.21 2.51 0.65 0.40 0.44 0.26
8 3.23 1-69 0.47 0-25 0.48 0.5
9 3.54 1-65 0.40 0.19 0.67 0.31

10 3.42 1. 0.33  0.16 0.75 0-31
no 2.79 1-06 0.2 011  0.82 0.3
12 2.84  1.00 000  0-00  0.87  0.30
13 2.60 0.8  0.00  0-00 0.8  0.28
14 235 0.71 0-00  0.00 0.81 0.4
15 213 0.60  0.03 0.0 074 0.21
16 1.93  0.51 0.00  0.00  O0.74 0.19
17 1.78 0.4  0.00  0.00  0.70 0.7
18 1.5 0.37 0.00  0.00 0.48 0.11
19 1.3 0-31 0.00  0.00 0-41 0.09
20 .17 0.5  0.00  0.00 0.28 0.06
21 1.0 0.2 0.00  0.-00  0.21 0-04
2 0.2 0.18 0.00  0.00  0.18 0.04
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TABLE 63 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 88h2+1%31

SAMPLE NO- 44

CARBON KO T PSS T o e e
23 0.81 015  0.00  0.00  0.15  0.03
2% 0.7 0.3  0.00  0.00  0.13  0.02
25 0.62 0.0  0.00 0.0  0.10  0.02
2% 0.55 0.9  0.00 0.0 0.0  0.01
27 0.45  0.07  0.00 000  0.07  0.01

28 033 0.0  0.00 0.0  0.06 0.1
2 0.32  0.05  0.00 0.00  0.05  0.01
30 0.27  0.04  0.00  0.00  0.04  0.01

31 0.25  0.03  0.00  0.00  0.04  0.00

32 0.19 0.3  0.00 0.60 0.03  0.00

33 0.16  0.02  0.00  0.00  0.02  0.00

34 . 013 002  0.00 000 001  0.00

35 0.0 0.0l  0.00 0.00  0.00 0.0

35 0-08  0.01 000 000  0.00  0.00

37 0.08 001  0.00  0.00  0.00  C.00

3 006 0.0l  0.00 0.00 0.00  0.80

39 004 000 000  0.00  0.00  0.00

Iy 0.03 000 .00 0.00  0.00  0.00

=}
=]
(=]



[ABLE 64

Mass BaLance
Proress CONDITIONS AND ProDUCT SUMMARY

ttttttidtttttttttedettrtttrtettttdterittttttttitittiitttitttrttttvttttretvtevivtettdtttrettretees

CaTaLysT : Co/ZR/SiLICA/EXTENDED TES
SampLe Ho: 886211+31+47

ReacTor Loaping, MLs @ 450.0 T, C +  260.0 Feep RaTIO,
CATALYST LoaDInGg, wTZ: 21.1 P, psic ¢ 300 CO/H2: 1.00
Time oN Stream, HRs : 1327.0 SV, L/6/HR: 2.00
2 AR RS A ARA SRR R AR R AR E RN RN SRR R g R S R R S I R e RS R Rttt
Usace Ratio, CO/M2 (.53 BuLk ActiviTy,
#0veraLL Comv., CO+H2: 53.86 MOL SYMGAS/KG CAT/HR: U8.112
7C0 Comv. : 37.35 SPECIFIC ACTIVITY, )
ZH2 Comv. v 70.37 moL CO/moL meTaL/min: 0.312

ttttttttittittttttittitteettttttttitttttettetttttttdtrttttttitttttittttittiiitttttttitttrtsaeteet

WE1GHT ¥ PropucT DisTRIBUTION:

HynrocarBONS:  16.08 H20: 19.22
Oxygenates : 0.39 CO :+ 59.03
€2 : 5.28 H2 : 1.99

tHtttttttitttittttrttterttitittttirtttititittttetttttttdittttititttetdttetttttiitttrtttitedtttes

HYDROCARBON SELECTIVITY, wT%:

Cl e 13.22 Cytene ¢ 2.97
C2tane : 2.40 C5¢C1l + 4l.74
C2tene . 0.0 C12+C18: 18.92
C3tane : 259 Cl19+C23: 7.53
C3teNE : 3.1y C2ut34 - 4.01
C4 1so0*aNg: 3.22 €35+ . 0.16

ttittrittiittttttttttteitttittettttttttitttttitttetitttittittittritttiitttittttttttttttteteties

FueL FracTIons, wTZ:

GasoLINe (C5#C11): 41.74
DieseL (C9#C25) : 41.63
a2 R L S S S Rt R Lt s n S Rttt it L T T TN R TN SOV T TR P PPN

% ELementaL Recovery: Carront : 98.44
HyprogeN: 10)2.38
Oxyeen : 99.10

ittt ettt bttt ittt ettt titt ittt ettttrttttttttttttitrettttiitttttittitttetettes
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TABLE 65

HYDROCARBON_PRODUCT DTSTRIBUTION

RUN NO. 8862+1t31

SAMPLE NO. 47

CARBON NO- m"?"“ﬁgie 7 wrlémeﬁie % BG?NEHED rl*agffsﬁ%s
1 13.22  48.64 0-00 0.00 0-00 0.00
2 2.40 4.71 0.10 0.22 0-00 0.00
3 2.59 3.47 3.14 4.40 0.00 0.00
4 3.16 3.21 2.97 3.12 0.06 0-06
5 3.95 3.23 2-92 2.46 0.34 0.28
6 8.66 5.93 0.47 0.33 0-00 0.00
7 466 © 2.74 0.97 0.58 0.74 0.4
8 3.71 1.92 0.7 0.40 0-90 0.47
9 3.81 1.75 0-53 0.25 0.94 0.43
10 3.30 1.37 0.444 0.18 0.96 0.40
11 2.55 0-96 0.29 0.11 0-83 0.31
12 2.57 0.89 0-00 0-00 0.81 0.28
13 2.33 0.75 0.00 0.00 0.77 0.25
14 2.13 0.63 000 0-00 0-70 0.21
15 1.95 0.54 0-01 0.00 0-65 0.18
16 1.82 0.47 0.00 0.0 0.64 0.17
17 1.73 0.42 0.00 0.00 0.64 0.16
18 1.64 0.38 0.00 0.00 0.54 0.13
19 1.52 0.33 0-00 0-00 0.50 0.11
20 1.35 0.28 0-00 0-00 0.42 0.09
21 1.15 0.23 0-00 0-00 0.34 0-07
22 0.97 0.18 0.00 0-00 0.27 0.05
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TABLE 65 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. BR62t1431

SAMPLE NO. 47

NtALKANES 1tALKENE BrRANCHED [SOMERS

CARBON NO- WrZ Moe? Wr %2 Moe 2 WrZ MoLe 7
23 : 0.81 0.15 0-00 0.00 0-20 0.04
24 0-67 0.12 0.-00 0.00 0.16 0.03
25 0.57 0.09 0-00 0.00 0.13 0.02
26 0.46 0.07 0.00 0.00 0.10 0.02
27 0.38 0.06 0-00 €.00 0.07 0-01
28 0-31 0.05 0.00 (.00 0.06 0.01
29 0-25 0.04 0.00 0.00 0.05 0.01
30 0-20 0.03 0-00 .00 0.04 0.01
31 0.16 0.02 0.00 0.00 0.04 0.01
32 0-13 0.02 0-00 0.00 0.03 0-00
33 0.09 0.01 0.00 0.00 0.02 0.00
3 0.07 0.01 0-00 0-60 0.01 0-00
35 0-05 0.01 0.00 0-00 0.01 0.00
36 0-04 0.01 0.00 0.00 0.01 0.00
37 0.02 g.o0 0.00 0.00 0.00 0.00
38 0.01 0.00 0.00 0.-00 0.00 0.00
33 0.01 0.00 0.00 0.00 0.00 0.00
40 0.00 0.00 0.00 0.00 0.00 0.00
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JABLE 66_

Mass Baiamce
Process CompiTiONS AMD PronucT SurMary

pritrtittit ittt b e e re b et H P R R R R R R R R ER R DR R E R R EE SR ER R PR P CE R E R R PR

CavaLyst : Co/Zr/S1iica/EXTEMDED TES
SareLe Na: R862+1+31150

ReacTor Loaping, MLS ¢ 450.0 1, C : 259.7 Feep RaTio,
CataLysT LoaDING, wTZ:  21.]1 P, ps16 : 300 CO/H2: 1.00
TiMe on STREAM, HRS ¢ 1444.0 SV, L/G/HR: 2-00
Rttt t ta ey R N L2 a RS iRRsaataaasRsacalanataz
Usace RaTio, CO/HZ : 0.52 Burk AcTiviTy, )
OveratL Comv., CO+H2: 53.43 MOL SYNGAS/KG CAT/HR: 147.731
2C0 Conv- ¢ 36471 SeecIFIC ACTIVITY, }
ZHZ Conv. : 70.16 oL CO/moL meTaL/MIN:  0.306

tHetttrtttirtitttr ittt tttittitteetttitittrtttt bttt ttiririeirittdetettr ettt eir ity

WereHT % PronucT DISTRIBUTION:

HyprocarBons: 14.55 H20: 18.05
OxyGeNATES : (.45 €0 : 60.62
co2 : 3.28 H2 . 2.0u

e tritittitittitidtidtbetititttitittttttrrtrititttttitrittttrttrtttitrttteetivteittttiiis

HYDROCARBON SELECTIVITY, WTZ:

€l : 14.47 C4ytene ¢  3.22
C2tane . 2.78 C5#C11 « 41.82
C24eNE : 0.11 C12+C18: 18.47
C3tane s 2.81 Cl9+023: 5.3b
C34ENE : 3.28 C2usst . 2.453
C4 1so+amMg: 3.5/ c35+ ¢« 0.18

tHHtttettti ittt bt ettt et EHH H H PPt R PR R P PR PR R R PR PP L E PP R EEE R EE R EHHEEHEREE PR PR EEE
FueL FracTIONS, wTZ:

Gasorine (C54C11): 41.82
DieseL (C9+C25) : 38.03
Al d e R gttt i arntad l al ettt e S R R R R R R Rt AR 2Rs R RaRRRs

% ELemeNTAL Recovery: Careon : 95.40
Hyprogen: 97.%7
Dxyeen : 98.82

FFEEFE LR E Rt FR P F R PR E b H PRt PP E T PR HFEE P H PR R F R P HE PP P E b R EF E P E E P E R E PP E R R PP R 1Y

12¢
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TABLE 67

HYDR ON_PRODUCT DISTR A

RUN NO. 83624131

SAMPLE NO. 50
NTALKANES 1¥aLkeNE BraMCHED [somers
CARBON NO- Wr %7 Mot 7 WrZ Moe?l WrZ Moe %
1 14.47 49.96 0-00 0.00 0.00 0-00
2 2.78 5.12 0.11 0.23 0.00 0.00
3 2.81 3.53 3.28 4.31 0-00 0-00
b 3.51 3.34 3.22 3.18 0.06 0.06
5 4.51 3.46 3.28 2.59 0.39 0-30
6 .81 6-30 0.40 0.27 0.00 0.00
7 5.13 2-84 0.74 0.42 0.51 0.28
8 3.57 1.73 0.51 0.25 0.52 0.25
9 3.47 1.50 0.37 0.16 0-64 6.z
10 3.30 1.28 0.35 0.14 0-70 0.27
11 2.57 0.91 0.27 0.10 0.77 0.27
12 2-64 0.86 0.00 0.00 0.8 0.28
13 2-37 0.71 0.00 0.00 0.8 .26
14 22 0.59 0.0  0.00 0.8 0.2
15 1.87 0.49 0-02 0.01 0.75 (.20
16 1.65 0.40 0.00 0.00 0.71 0.17
17 1.46 0.34 0.00 0.00 0.62 0.14
18 1.30 0.28 0-00 0.00 0.43 0.09
19 1.21 0.25 0.00 0.C0 0-34 0.07
20 1.08 0-21 0.00 0.00 0.26 0.05
2] 094 0.18 0.00 0.00 0.21 0.04
22 .80 0.14 0.00 0.00 0.18 0.03
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HYDROCARBOM PRODUCT DISTRIBUTIOM

RUN NO. 8862t1t31

SAMPLE NO.

CARBON NC.
Y]
24
25
2
27
28
29
30
31
32
33
34
3
36
37
38
3
40

50

HTN%ALKAﬁgiE A
0-68 0-12
0.57 0.09
0.48 0.08
0-40 0-06
032 0.05
0.27 0.04
0.22 0-03
0.18 0-02
0.14 0.02
0.11 0-01
0-09 0.01
0.06 0.01
0-05 0.01
0.03 0.00
0.02 0-00
0-02 0-00
0.02 0-00
0.02 0-00

TABLE 67 (CONTINUED)

" ltaLkene

WrZ ltoe 7
0.00 0-00
0-00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.C0 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.0
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

122

BrancHED IsoMers

Hr Z
0.15
0.12
0.10
0.08
0.07
0.05
0-04
0.03%
0-03
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0-00
0.00

Moce 7

0.02
0-02
0.02
0.01
0.01
0.01
0.01
0-00
0.u0
0-00
0-00
0.00
0-00
0.00
0-00
0-00
0.00
0-00




TABLE 68

Mass BaLAMCE
Process CoMDITIONS AND PRoDUCT SuMMARY

Httttitritir it bttt trttteett ot bttt ttittetittttitttiettattirt sttt st tetttttattitittettettess

Catayst ¢« Co/Zr/S1L1cA/EXTENDED TES
SampLe No: 88621431453

Reactor LoapinG, mLs @ 450.0 T, C : 256.0 Feep Ratio,
CataLysT Loaping, wrd: 21.1 P, psic + 300 Co/H2: 1.00
TiMe oN STREAM, HRS : 1516.0 SV, L/6/HR: 2.00
PR R Pt PP PR e Pt PR R R R L HEE RO R P E PR R P HE L E R bR R R E L EH R HEE 41
Usace RaTio, COM2 : 0.53 BuLk AcTiviTy,
YOveraLL Comv., CO+H2: 53.65 MOL SYNGAS/KG CAT/HR: 47.923
NV . 3%6.95 SPECIFIC ACTIVITY,
ZH2 Conv. : 70.35 moL CO/moL MeTAL/MIN:  0-3C8

tHtttitttttt bttt ettt b R bRt Rt R E HE EEE H R R E EE L P H L H R E R T L O R R R HE bR R4

WEIGHT % PropucT DISTRIBUTION:

HyDROCARBONS: 15-99 H20: 19.31
OxveenaTEs : 0.43 €0 : 58.73
€02 : 2453 H2 :  2.01

trittttttit ittt bttt ittt ittt e ettt rHEE R R R At R E Rt bR b HE R R R H A R P H e b4 64

HyDROCARBON SELECTIVITY, wid:

Cl : 10.04 Cutene :  2.80
C2tanE 2-30 C5¢C1] : 44.6]
C2teNE ¢ (.00 C12+C18: 19.24
C3taNE ¢ 2-47 C19#C23: 7.17
C3tene ¢ 3.0 C2u+34 . 4.77
C4 1so+ame: 3.20 €35+ : 0.38

tHttttrtitttt bbbttt bbbttt bt A R R P HE PR R ARt H R R EE R PP Rt PP bbb e+ 14

FueL Fractions, wtZ:

GasoLINe (C54C11): 44.61
Dieser (CO+C25) : 41.68
R Rt P P P P bt PP L P R P R E PP E PR R P EE P H R PP P L P EELE T4

% ELEMENTAL RECOVERY: CarBoN : 98.12
Hyproger: 101.36
Oxveen : 98.48

THH R EEE EE ErE  E EE R R PP P E P R EE EE R PR P PR P P Rt E HHH R E R E T AL E L EHE b EE
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HYDROCARBON PRODUCT DISTRIBUTION

RUN NO- 8862+1+31

SAMPLE NO. 53

CARBON NO.
1

€WOooo ~ O U B WM

TR S N . S S S S S T T Y S
R = O W0 0 N h U e W N O

wr g ore 7
10-04  41.34
230 5.05
.47 3.70
3.0 3.64
3.9 3.61
10.92  8.36
5.2 3.90
5.05 2.3
3.3 1.02
3.54  1.64
2.67  1.13
2.72  1.06
2.46  0.88
2.3 0.74
2.03  0-63
1-87 0.5
174 0.48
1.57 © 0.41
1.7 0.3
131 0.3
1.18 0.2
1.2 0.2

TABLE 69

o
0-00 0-00
0.00 0.00
3.01 4.72
2.80 3.30
2-65 2.49
0.41 0.32
0.81 0.55
0.60 0.35
0.46 0-24
0-40 0.19
0.28 0.12
0-00 0-00
0.00 0.00
0-00 0-00
0-03 0.01
0-00 0.00
0-00 0-00
0.00 0.00
0-00 G-00
0-00 0-00
0-00 0-00
0.00 0.00
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BRANCHED

WT
0.00
0.00
0.00
0.00
0.26
0.33
0-54
0.60
0.75
0-88
0.76
0.81
0.78
0.72
0-63
0.62
0-60

0.42
0.35
0.31
0.24
0.23

IsoMERS

MoLe 7

0-00
0.00
0.00
0.00
0.24
0.25
0.36
0.35
0.3
0.45
0.32
0.31
0.28
0.24
0.20
0.18
0.17
0.11
0-09
0.07
0-05
0.05




HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8362t1t3]1

SAMPLE NO.

CARBON NO-

2z
24

R

53

NTALKANES
WrT 2 Moue 7
0.8 0.18
0.76 0.15
0-64 0.12
0.54 0-10
0-45 0.08
0-38 0.06
0.31 0-05
0-26 0.04
0.21 0.03
0.18 0.03
0.14 0.02
0.12 0.02
0.09 0.01
0.07 0.01
0.05 0.01
0.06 0.01
0.05 0.01
0.03 0.00

TABLE 69 (CONTINUED)

I
0.00 0.00
0.00 0-00
0.00 0.0C
0.00 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 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0-00
0.0 0.00
0.00 0.00

128

BRANCHED |sorers

Wr %
0.19
0-16
0.13
0.11
0.09
0.07
0.06
0-.05
0-04
0.03
0.03
0.02
0.01
0.00
0.00
0.00
0.00
0.00

HoLe 7
0.04
0.03
0.02
0.02
0.02
C.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



TABLE 70

Mass BaLanCE
Process ConniTions aND ProDUCT SummaRY

rittttttrtttrtteteettetetttttitittitrttrtitertiettittttttrtttirttrotittivttttiretstitrettetits

CataLysT : Co/Zr/SiL1ca/EXTENDED TES
SampLE Ho: 886241131156

REACTOR LOADING, MLS : 450.0 1, C

:  260.0 Feep RaTio,
CATALYST LoaDING, wTZ: 21.1 b, psic : 300 CO/H2: 1.00
Time on STReEAM, HRS ¢ 1613-0 SV, L/e/HR: 2.00
PHEAE Rt E R EE PRt bRt E ettt R b H Rt PR R R F R R R HE LRt F R R R L L
Usace Ratio, CO/H2 : 0.53 Buk Activity,
Z0veraLL Conv., CO#H2: 53.34 MOL SYNGAS/KG CAT/HR: 47.646
2L0 Conve : 36.78 SpeciFic ACTIVITY,
THZ2 Conv. : 69.90 roL CO/moL meTaL/min:  0.307

tHittriittirtettriittittittdtttritttttittittittttitetettititetitreitrttidititititetittitdtttes”

WelGHT % PropucT DISTRIBUTION:

HybrocarBONS: 14.81 H20. 19.41
OxveenaTEs :  0-43 €0 : 60.39
€02 : 2.8 H2 « 2.05

tHittttttitiibtttttitittitittitittbtttttttttttittttitttetttttttittetttiittidiettititttiistist

HYDROCARBON SELECTIVITY, Wi&A:

1 : 11.28 ¢ Cldene @ _3.29
C2tane  : 2.56 C5¢C11 . 39.72
C2tene @ 0-00 C12+C18: 20.10
C3tane  :  2.77 C194(23: 7.67
Citene @ 3.34 Cout34 «  5.31

Ch4 1sotane: 3.62 Cs5+ .« 0.35
FEERHH R PR R P P R R EE E R bR PP PP P T E T PR P EE bR L E LR E

FueL FeacTions, wti:

GasoLIne (C5tC11): 39.72
DreseL (C9+C25) : 42.61
R P E PP bR bbb bR P R H bR P R P P E P E b bR R EFEE SR PR R PR EHEEEE

Z ELerenTtaL Recovery: CarBoN : 95.81
Hyprogen: 9B.7&
Oxyeen : 9C.01

HEE R Pt E P P PR bR b P P e PR b et b E R Rt E R bt HEF P EHHEEEEEE L EEEEEEEEEHE
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HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 88621131

SAMPLE NO. 56

CARBON NO-

Ww 00 ~N O U W N

= b fed -
NREEESYSBEBEHERRIES

N‘I’ALKANHgiE q
11.28 44.24
2-56 5.34
2.77 3.94
3.59 3.88
4.28 3.73
8.58 6-26
4.75 2.98
3.38 1.86
3.52 1.73
3.39 1.50
2.71 1.09
2.56 0.95
2.64 0-9
2.45 0.78
2.2 0-65
1.96 0.54
1.76 0.46
1.60 0.38
1.53 0-36
1.41 0.31
1.8 0.27
1.1y 0.23

TABLE 71

1taLkene

MoLe %
0.00 0.00
0.00 0.00
3.3y 4.99
3.29 3.68
2.80 2.51
0.31 0.23
0.62 0-40
0.51 0.28
0-42 0-21
0.43 0.19
0.33 0.13
0.27 0.10
0-00 0-00
0.00 0.00
0-02 0-01
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0-00
0.00 0.00
0-00 0-00
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BRANCHED [soMERS
Wr

.00
0-00
000
0-03
0.37
0-26
0-43
0-50
0-65
0.72
0.77
0-81
0-80
0.75
0-69
0.64
056
0-40
0-35
0.29
0.25
0.23

Moe 2

0-00
0-00
0-00
0.03
0.33
0-19
0.27
0.28
0.32
0.32
0.31
0.30
0.27
0-24
0.20
0.18
0.15
0.10
0.08
0-06
0.05
0.05



TABLE 71 (CONTINUED)

HYDROCARBOM PRODUCT DISTRIBUTION

RUN NO. 8862t1t31

SAMPLE ND. 56

CARBON MNO-. WTN%ALKA?kE)ﬁE y4 WTl;ALKEggLE Z BmuéHED Pléggsgs
23 .00 0.9  0.00 000 020 0.0
21 0.8 0.6 000 0.00 0.7  0.03
2 0.73 0.3  0.00 000 0.4 003
% 0.61 01 000 000 012  0-02
27 0.51  0.08  0.00 000 010  0.02
2 0.42 0.7 000  0.00  0-08  0.01
20 0.3 0.5 0.00 0.0  0.07 001
30 0.29  0.04  0.00 000  0.05 0.0
31 0.1 0.03  0.00  0.00 0.0 0-01
3 0.19 0.3  0.00 0.0 003  0-00
3 0.I5 0.2 000 000 002 000
2 0.2 0.02 000 000 002  0-00
% 0.08  0.01 000 000  0-01  0-00
% 0.07 0.0 000  0.00 001  0-00
37 0.05 0.0 000 000 000  0.00
38 0.06 0.0l 000 000 000 Q.00
3 0.04 0.0 000 000 0.0 000
W 0.03 0.0  0.00 000 000  0-00
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[aRtE 72

Mass BaLance
Process CONDITIONS ANMD PRODUCT SHIMMARY

ffiftftfffffifffffiffffff++tffi+ffff*+fff+ftftfiiff*tf?fffiftffiffffttffffff?fffffffftf?ffffftfff

CaTaLYsT : Co/Zr/SiL1ca/EXTENDED TES
SaMpLE No: 88621131459

ReacTor Loaping, MLs @ 450.0 T, C : 260-0 Feen Ratig,
CaATALYST Loaping, wrd:  21.1 P, ps1¢  : 300 o Co/H2: 1.00
TiMe oM STREAM, HRs : 1684.0 SV, L/6/HR: 2.00
T Pt Rt R e R PR PR PR Pt PP bRt Rt bbb E R E PR HH R 004
Usace Ratio, CO/H2 : 0.52 BuLk AcTiviTy,
A0veraLL Conv., CO+H2: 51.83 MOL SYNGAS/K6 CAT/HR: U6.29C
*C0 Conv. : 35.56 SPECIFIC ACTIVITY,
ZHZ Comv. : 68.11 moL CO/moL MeTAL/MIN:  0.297

i+ffff*ffftfffftfffffff'fffiffff}ffifffftffft}f+1ftfftfffffffiffffifftfffff?fffifffffft?fffftfff*

WereHT 2 PronucT DisTRIBUTION:

HyprocarBONS: 13.67 H20: 22.76
OxvGemaTes : 0.51 C0 « 58.52
€62 +  2.46 H2 : 2.07

ffifffffffffffififtffrfiffffiftffiffifffffffffi*fifffffffffffiffffffffffff?ff?fiftffffffffffftfff

HYDROCARBON SELECTIVITY, WTZ:

Cl + 10.57 Cdtene :  3.25
C2tANE : 2.62 C5+¢C1] . 39.75
C24ene + (.00 Cl12+C18: 20.90
C3tane : 2.83 CI9+C23: 7.70
C3+ene :  3.19 C24#34 . 5.34
C4 1so+ame:  3.52 C35+ : 0.2

1fi1fffif+1ff+ffffiffff+ftffffffftfftifftifffffffiftft!ffffffffftffff?ffffiifffifffff*fff?fff+ifi

FueL Fractions, wti:

Gasorine (C5#C11): 39.75
Meser (C94C25) . 43.13
fffffffii*if}ififfffff?ffff*fff#*ffiffftfffffffffffiffif*fftfffttfif+++ifffff'fftffff*fiffiitffff

7 ELementaL Recovery: CarBor : 96-09

Hyprogen: 106.96
Oxyeen : 107.27
T PP P L PR R HE R SR LR O R EPE L b HEE
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TABLE 73

HYDROCARBON PROBUCT DISTRIBUTION

RUN NO. 8862131

SAYFLE HO. 59
CARBON MO P IR o P o S i o
1 10.57 .51  0.00  0.00  0.00 0-00
2 2.62  5.61  0.00  0.00  0.00 0-00
3 2.83 415 319 4.8 0.00 0-00
4 3.57  3.96 325 373 0.06 0.06
5 n49 401 2.67 245 0.38 0-34
6 9.05 677 0.3 0.26  0.00 0-00
7 4.75  3.05  0.66  0.43  0.45 0.29
8 3.4 194 0.4 0.5 045 0-26
9 3.4 173 0.3 0.18  0.59 0-30
10 .37 1.3 037 017 070 0.3
11 2.73 113 030 012 079 0.3
12 2.59 0.9 025  0.09 (.88  0.33
13 2.62  0.92  0.00  0.00  0.89 0.31
14 2.3 078 000 0.0 0.8  0.28
15 2.15  0.65  0.03 001 081 0.4
16 l.94 0.5 0.0 0.0  0.80 0.3
17 178 0.8 000  0.00 0.7 0.21
18 1.61 041  0.00  0.00 054  0-1u
19 1.5 0.3  0.00  0.00 0.4  0.10
20 .37 031 0.00  0.00  0.34 0.08
21 1.3 0.7 000 0.0 0.2 0.06
22 1.09 0.2 0.0  0.00  0.-246  0.05
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HYDROCARBON_PRODUCT LISTRIBUTION

RUN NO. 8862t1t31

SAMPLE NC.

CARBON MO-
23
24
25
2
27
28
29
30
3]
52
33
34
35
36
37
38
39
40

59

HTNiALKAggEE 4
0.96 0.19
0.83 0-16
0.72 0.13
0.61 0.11
0.51 0-09
(.44 0.07
0.36 0.06
0-29 0.04
0.24 0.03
0.18 0.03
0.14 0.02
0-10 0.01
0.07 0.01
0.05 0.01
0.03 0.00
0.02 0.00
0.01 0.00
0.00 0.00

TABLE 73 (CONTINUED)

1taLkene
Wt %2 MoLe %
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 C.00
0.00 0.00
000 C.00
0.00 0.00
0-0U 0.00
0.00 0.00
0.00 (.00
0-C0 0.00
0.00 0.00
0.00 0.00
(.00 0.00
0.00 0.00
0.00 0.00
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BRANCHED IsomERs
Wr

0.20
0.18
0.15
0.13
0.11
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.02
0.01
0.01
0.01
0.C1
0.01

HoLe 2
0.04
0.03
0.03
0.02
0.02
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



TABLE 74

Mass BaLance
Process CompiTions ann PropucT SuMMARY

ittt bitettttitittrftitittrtitidtittiritttitttttitvitittttittttittitvtititiriitititittits.

CataLyst : Co/Zr/SiLica/EXTENMDED TES
SaMpLE No: 8867211431162

ReacTor Loaping, MLs ¢ 450.0 T, C : 261.0 Feep Ratio,
CataLyst Loaping, wTZ: 21.1 P, psis  : 300 CUsHZ: 1.00
Tive om StreaM, HrRs @ 1780.0 SV, L/6/HR: Z-.U0

tretiitittiiriiititetttttttetetitttttiiitiitiitititititidtsdrtttttttvirttitetiidtittitiiits’

Usage RaTtin, CO/HZ : 0.52 BuLx AcTiviTy,

ZOveraLL Conv., CO+HZ2: 52.34 MOL SYMGAS/KG CAT/HR: 146.755
ZC0 Comv. : 35.86 SeeciFic AcTIiviTY,

7ZH2 Conv. : 68.83 Mo CO/moL MeTAL/MIN:  0.299

ittt titttttittidtti ittt bttt bttt bt et bbbt bbb bR PR EE R R HEER HEF R R

WEIGHT % PromucT DISTRIBUTION:

Hyprocareons: 15.75 HZ20: 1R.39
OxveenaTES : 0.45 C0 : 60.36
€02 : 2,95 H2 ¢  2.04

tritiddtiititttttttitetetidittdtivitiitritibettrtttreittettitttedtritttitiititttritiedreteitts

HYDROCARBRON SELECTIVITY, WTA:

€l : 12.89 Chtene = 3.09
C2tanE : 256 C5#C11 : 43.25
C2+enE : 0.10 C12¢C18: 17.48
C34aANE : 2.79 C19+C23: 6.96
C3tene : 3.13 C2u+34 :  4.0b
€0 rso+ane:  3.48 Cs5+ ¢« Q.19

HHE R PR EE PR R R R R H R R PP P PR E R R P e T R R PR E R PP EE PP R PP P E R R R PR R PR EEEEH
FueL FracTions, wTZ:

GasoLine (C5tC11): 43.25
Dieser (CO9+C25) : 39.17
LT R g e g Ry Ty S R R an L i asstasntssatsatansazitineszst]

% ELEMENTAL RECOVERY: CarBon ¢ 99.14
Hyprogen: 101-99
OxyeEn @ 98.85

T T Y Yy Ny e e T Ty R S 2 TR S RS SN T RSN PR ST R RS SRR TP
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RUN NO.  8862+1+31
SAMPLE NO. 52
NTALKANES

CARRON NO. - Wr %  HoLe %
1 12.89  47.25
2 2-5 5.0
3 2.79  3.72
4 3.43 3.47
5 411 3.35
6 9.76  6.65
7 5.61 3.29
8 Bl 2.13
9 3.96 1.82
10 3.54 1.46
il 2.39 0-80
12 2.43  0.84
13 2.21 0.71
14 2.00  0.59
15 1.81 0-50
16 164 0.43
17 1.54 0.38
18 1.46 0-34
19 1.2 0.3
20 1.30 0.27
21 1.15 0.23
2 0.99 0.19

HYDROCARBOM PRO DISTRIBUTION

TABLE 75

w2 eLe 1
0-00 0-00
0.10 0.21
3.13 4.37
3.09 3.23
3.04 2.54
0.44 0.30
0.78 0.47
U.57 0.30
0.41 0.19
0.37 0.16
0-24 0.09
0.00 0-00
0-00 0.00
0-00 0-00
0.03 0.01
0.00 0-00
0.00 0.00
0.00 0-00
0.00 0.00
0-00 0-00
0.00 0-00
0.00 0-00

133

BraNCHED
Wt %

0-00
0.00
0-00
0.06
U.36
0.00
0.59
0.66
0.77
0.78
0.71
0.75
0.75
0.70
O.b4
0.61
0.53
0.3S
0.35
0.28
0.24
0.21

IsoMERS
MoLe %

0.00
0.00
0.00
0.06
0.29
0.00
0.34
0.34
0.35
0.32
0.27
0.26
0.24
0.2
0.18
0.16
0.13
0.09
0.08
0-06
0.05
0.04



TABLE 75 (CONTINUED)

HYDROCARROM PROBUCT DISTRIBUTIOM

RUN MO. 8862+1t31

SAMPLE NO. 62

NALKANES 1taLKENE BraNCHED IsoMERS

CARBON NO. Wr %2 Moe 7 Wr72 Mo 3 WT 2 Moe 2
23 0-84 0-15 0.00 0.00 0.7 0.03
24 0.70 0.12 0.00 0.00 0.15: 0.03
25 0.58 0.10 0.00 0.00 0.12 0.02
26 0.47 0-08  0.00 0.00  0-10  0.02
27 0.38 0.06 0.00 0.00 0.08 0.01
28 0.32 0.05 0.00 0.00 0-06 0.01
29 0.25 0.04 0.00 0.00 0.05 0.01
30 0-20 0.03 0.00 0-00 0-04 0.01
51 0.16 0.02 0.00 0.00 0.03 0.00
32 0.12 0.02 0.00 0.00 0.03 0-00
33 0.10 0.01 0.00 0.00 0.02 0.00
34 0.07 0.01 0-00 0-00 0.01 0-00
35 0.05 C.01 0.C0 0-00 0.01 0.00
36 0.04 0-00 0.00 0.00 0.-01 C.-w
37 0.02 0.00 0.00 0-00 0.00 0.00
38 0.02 0.00 0.00 0-00 0.00 0.00
3 0.03 0-00 0.00 0-00 0.00 0.00
40 0-02 0.00 0-00 0-00 0.60  ..0-U0
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TABLE 76

Mass BaLance
Process ConniTions ANn PropucT Surmary

Prttrrrdrette bt ettt ttttrtrtetteeatretrrttetrtetttittttrtttttttetttitrttitttetivretettetests

CataLyst : Co/Zr/SiLica/EXTEMDEL TES
SampLE Mo: B862+1+31465

REacTOR LoADING, MLS : 450.0 T, C : 261.0 Feep Ratio,
CataLysT LoaDing, wT%: 21.1 P, psis  « 300 , Co/Hz:  1.00
Time on STReam, HRs : 1828. SV, L/6/HR: 2-00
R R R b E T PR b E P Rt P PRt Rt E R bttt EeEtEETetE
Usace Ratio, CO/HZ : 0.52 Buk AcTivITY,
Z20veraLt Conv., CO+HZ2: 52.09 MOL SYNGAS/KG CAT/HR: 46.527
%0 Conv- + 35.68 SPECIFIC ACTIVITY,
H2 Cotv. : 68.4% moL CO/moL meTaL/min:  (0.298

ttrtttittt bbbttt bttt ittt e vttt trt e te bttt ittt ttttetttttatstettretatetrosttttoirtttttitet

We1GHT % ProbucT DisTRIBUTION:

HyprocarBoMS: 15.40 H20: 18.97
OxycenaTes : (.45 C0 . 59.89
C02 ¢ 321 H2 «  2.09

ittt bttt ettt ttttrtitt sttt tettttttttirittttttttetetitttestrtiteeettttedtteristetets

HYDROCARBOM SELECTIVITY, WTZ:

Cl + 13.78 Catene : 3.24
C2tane @ 2.53 CotC1l . 43.92
Cotene  : U.11 C12¢C18: 16.60
C3tane :  3.05 Cl19¢C23: 6.06
C3tene :  3.26 C2u¢34 :  3.43
Cd 1so+ame: 3.71 C35+ . 0.13

TPttt Rt Rt R Rt P Pt bt PRttt Rt bbb bttt bRttt bt ttetttts
FueL FracTIONS, wTZ:

GasoLine (C5+C11): 43.92
Dresec (C9+C25) : 37.08
Pt R R P E EEE EEE  E R P PR E TR E R LTt E P Rt R R LR E R E R bbb EY

% ELemenTAL RECOVERY: CarBon @ 99.09
Hyproaen: 103.40
Oxyeen : 100.72

ifffrf}tfittft!#ftffffffffttff?ftffitffttffftfffttffttftfffff?tf?fifffttftffffffftffiftffffffffft
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TABLE 77

HYDROCARBON PRODUCT DISTRIBUTIONM

RUN NO. 8862+1t31

SAMPLE NO. 65
MALKANES 1tALKENE BrancHED [SOMERS
CARBOM NO. WrZ Mo % Wr?2 Moe % WrZ Moe?
1 13.78 48.4]1 0.00 0.00 0.00 0.00

2 2.63 4.9 011 0.21  0.00 0.0
3 3.05  3.88 3.3 4.49 . 000  0.00
? 3.64 3.55 324 325 0.06  0.06
5 521 329 3.06  2.45 0.3 0.3
6 10.07 658 0.3 025  0.00  0.00
7 5.91 332  0.67 038  0.58  0.33
8 42 21 05 029 0.8 0.3
9 4.05 177 041 0.8  0.79 0.3

10 35 1M 0.3 005 077 0.3l
11 2.3 0.8  0.25 008 0635  0.23
12 233 078 0.00  0.00 057 0.2
13 2.5  0-66  0.00 0.00 085  0.20
14 1.5 0.5  0.00 000 0.6 0.7
15 174 046 002 000 055  0.15
16 1.5 0.0 0.00  0.-00 0.5  0.14
17 .47 038 000  0.00 053  0.12
18 133 030 0.0 0.00 0.8 0.09
19 .24 0.2  0.00 000 0.3  0.07
20 1.1 0.2 0.0 0.00  0.30 006
21 0-% 018  0.00  0.00  0-24  0.05
22 0.8 05  0.00  0.00  0.20  0-04
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TABLE 77 (CONTINUED)

HYDROCARBON PROGUCT DISTRIBUTIOM

RUN NO. 8862+1+31

SAMPLE NO. 65
o Wi WP PR
23 0-68  0.12 0-00 0-00 0.16 0.03
24 0.57 0.09 0.00 0.00 0.13 0.02
25 0.48 0.08 0.00 0-00 0-11 0-02
26 0.39 0.06 0.00 C.00 0.09 0-01
27 0.32 0-05 0-00 0.00 0.07 0-01
28 0.27 0.04 0.00 0.00 0-06 0-01
29 0-22 0-03 0.00 0-00 0.05 0.01
30 0.17 0.02 0.00 0-00 0-04 0.01
31 0-14 0-02 0.00 0.00 0.03 0.00
32 0.10 0-01 0.00 0-00 0.02 0-00
33 0.08  0-01 0.00 0.00 0.02 0.00
3y 0-06 0-01 .00 0-00 0-01 0-00
35 0.04 0.00 0.00 0.00 0.01 0-00
36 0.03 0-00 0.00 0.00 0-01 0-00
37 0.02 0.00 0.00 0.00 0.01 0.00
38 0-01 0-00 0.00 €-00 0-00 0-00
39 0-01 0-00 0.00 £.00 0.00 0.00
40 0-00 0-00 0-00 0-00 0-00 0-00
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TABLE 78

Mass Barance
PRocssq ConpiTioNs AND PropucT SumMaARY

ittt ittt et pir b tirr ittt H P T b PR R PR RS PP EE R P EEE R R R PR R R R LTS

CataLysTt : Co/Zr/S1L1ca/EXTEMDED TES
SaMPLE No: 8862+1+31t68

Reactor Loaping, HLs ¢ 450.0 T, C 1 262.0 Feep RaTio,
CATALYST Loaping, wr#: 21.1 P, pstc ¢ 300 COo/H2: 1.00
1ME oN STreaM, HRS @ 1951.0 sy, L/6/uR! 2.00
FHHHHE PR HE R R R R R R R P HE R R R R E R R R R EEH R R R R R R R P R R R
Usace RaTi0, CO/HZ2 : 0.52 BuLk AcTiviTY,
ZOveraLL Conv., CO+HZ: 51.89 MOL SYNGAS/KG CAT/HR: U6.354
7C0 Comive : 35.68 SPECIFIC ACTIVITY,
ZH2 Conv. : 68.11 moL CO/moL METAL/MIN:  0.298

ittt tertb bR bR b EEE R PR PR R R ST H R PR T E PR E PR R EE R AR PR PR b R R P R E P AR PR EE R HH

WEIGHT 7 Pronuct DISTRIBUTION:

HyprocareoNs: 13-79 H20: 18.98
OxvGgenNaTES @ (-43 €0 : 6l.74
c02 s 2.88 H2 + 2.19

++i*+ffff+ifffifff*ff++f++++ffffiffffffffffffifffffiffifffifffffffiif?fiftifffffffiffffiffffffi

HYDROCARBON SELECTIVITY, WTZ:

Cl + 10.96 Curene + _3.13
C2tane ¢+ 2.86 CotCl] + 32.49
C2tene @ 0.12 C121C18: 17.66
C3taNe @ 2.7 C19#(23: 9.38
C3tene ¢ 3.0/ C2u+34 :+  6.92

ClU 1sotanE:  3.35 C3s+ : (.38
R R g T Y L R R R AR L ittt Rttt s e R L F S s e e T

Fuer FrRACTIONS, WTZ:

GasoLmne (C5#C11): 39.49

Diese. (C9tC25) : 42.12
P EE R R E R PR R E S PR R H R EF P H R R R PR R R P P PR P HH EE P R PR FEFE bR PR HE R b bR EE 1

% FLEMENTAL RECOVERY: CarpoM : 9468
HyprogeN: 96.95
Oxyeen : 99.21

Tt HE b b T E Er bR bbb R At E R R R ErFHEH FE P H R R PR R F R R R EE b PR R P HE R R FEE R P RS
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HYDROCARBON PRODUCT DISTRIBUTION

RUN NO- 8362t1t31

SAMPLE NO. 68

CARBON NO.

w 00 N O Ut & W N

Tl e N R
NPESDSBNah®=wO0 —- o

't foue %
10.96 43.63
2-86 6-08
2.67 3.87
3.30 3-62
4.32 3.82
7.86 5.83
4.83 3.07
3.61 2.02
3.61 1.80
3.34 1.50
2.4] 0.9
2.48 0.93
2.28 0.79
2.06 0.66
1.83 0.55
1.67 0.47
1.61 0.43
1.59 0.40
1.69 0.40
1.70 0.38
1.63 0.35
1.50 0.31

TABLE 79

WTliALKEagLE ~
0.00 0.00
0.12 0.26
3.07 4.66
3.13 3.56
3.28 2.98
0-2 0.2
0.57 0.37
0.49 0-28
0.39 0.20
0.37 0.17
0.25 0.10
0-00 0-00
0-00 0.00
0-00 0.00
0.01 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0-00
0-00 0-00
0.00 0-00
0.00 0-00
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BraNcHED 1sOMERS

Wr 7
0.00
0-00
u.00
0.05
0.38
0.26
0.44
0-61
0.73
0.74
0.70
0.74
0.74
0.68
0.56
0.55
0.49
0.36
0.36
0.32
0.30
0.28

MoLe %
0.00
0-00
0.00
0.05
0.34
0-19
0.28
0-34
0.3%
0.33
0.9
0.28
0.2%
0.22
0.17
0.15
0.13
0-09
0.09
0.07
0.07
0-06



HYDROCARRON PRODUCT DISTRIBUTION

RUN NO. 8862t1t31

SAMPLE NO.

CARBON HO.
23
24
25
26
27
28
29
30
3]
32
3
34
35
36
37
38
39
40

68

NTALKANES
Wr 72 Moe 2
1.33 0.26
1.14 0.22
0.97 0-18
0.81 0.14
0.66 0.11
0.55 0.09
0.44 0.07
0.3 0.05
0.28 0-04
0.22 0.03
0.17 0.02
0.12 0.02
0.09 0-01 -
0.07 0.01
0.04 0-01
0.06 0.01
0.05 0-01
0-04 0.00

TABLE 79 (CONTINUED)

ltaLkeNE
WrZ2 Moe 7
0.00 0.00
.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
.00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
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BraNCHED ISOMERS .

Wt 7
0.26
0.22
0.19
0.17
0.14
0.11
0.08
0.10
0.07
0.05
0.04
0.02
0.02
0.01
0.01
0.00
0.00
0.00

MoLE 7
0.05
0.04
0.03
0.03
0-02

0402
0.01
0.02
0.01
0.01
0.00
0.00
0-00
0.00
0.00
0.00
0.00.
0.60




JarLE 80

Mass BaLance
Process ConnITIONS AND PrODUCT SUMMARY

Pt Rt Pt Rt R P R R R R R R PR PR R R R b bbbt e L4

CataLyst : Co/Zr/SiL1ca/EXTENDED TES
SampLE No: 8862t1+31+/1

Reactor LoaDing, ms ¢ 450-0 T, C : 260-0 Feen RaTIO, .
CataLysT LoaDing, wTZ: 21.1 P, psic  + 305 CU/M2: 1.00
TiMe oN STREAM, HRS : 2020. SV, L/6/HR: 2.00
PP Rt R et R P PR P R r R R PP PR TR Pt Rttt R e R R R Rttt edet ettt
Usase Ratio, CO/H2 : Q.51 Buik ActiviTy,
RALL Conv., CO+H2: 49.78 MOL SYNGAS/KG CAT/HR: U44.460
%0 . : 33.55 SPeCIFIC ACTIVITY,
2 Conv. ¢ 66-02 moL CO/moL meTAL/MIN:  0.280

f{ffitfffiffiffff?f’f*f?f?ff*'fff?fff’ffffffff?ffffffff?ffiffffffffffffiffffffif*fffffffffffiffff

WelGHT Z ProbucT DISTRIBUTION:

HyprocarRBONS: 14.73 H20: 18.03
OxyeENATES : (.42 CO : 62.14
€02 v 2.4] H2 :  2.27

fiffiff*ffffffifffffffiff*f*fff*f*fffffftffffffffiffffff?fiffii’ffififfif**if#ifffffffffffffffffi

HYDROCARBON SELECTIVITY, wT%:

Cl . 1.5 Chtene : 3.15
C2taNE s 294 C5+C1] : 45.5
C2tenve  : 0.1 Cl2¢C18: 17.47
Citane :  2.84 C19+C23: 6.49
C3tene : 3.18 C24t34 - 3.95
C4 rso+ane: 3.49 C3s+ . 0.18

flffifffffifffffifft+ffffififtfii**ffit*fififffiffiffiftffifffffffi*fffiffitffiiffffftfftfffftfit

FueL FracTions, wrl:

GasoL1ne (CS5+C11): 45.5%
Dreser (C94C25) : 39.29
Tt R P R R R R PR R P R b b PP R R R E R PP R E R bR L 4}

7 ELemenTaL Recovery: - Caron : 99.21

Hyproeen: 101.64

Oxveen : 100.03
ffifif?fffffttfiffftffitfffiffffif+ffftfff’1ffffffIffffftfttffftfffffffift?tffftfff*tfff?fftffff'
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HYDROCARBON PROUUCT DISTRIBUTION

RUN NO. 8862t1t31

SAMPLE NO.

CARBON NO-

O 20 DU NN e

M OB N = = b b b b pd ped et
N P O D DN N B W R = O

71

w7 foie 7
11.05 42.78
2.54 5.5
2.84 4.00
3.43 3.66
4.24 3.65
10.23 7.37
6-26 3.88
4.43 2.41
4.19 2.03
3.79 1.65
2.58 1.02
2.56 0.93
2.27 0.76
2.01 0.63
1.79 0.52
1.62 0.44
1.51 0.39
1.36 0.33
1.31 0-20
1.19 0.26
1.06 0.22
0-90

6.18

TABLE 81

NTl%ALKEHSLE A
0.00 0-00
0.11 0.24
3.18 4.89
3.15 3.4
3.23 2-86
0-20 0.15
0-61 0-39
0.54 0.30
0.41 0.20
0.38 0.17
0.24 0.10
.00 0.00
0.00 0.00
0-00 0.00
0.02 0.00
0.00 0.00
0.00 .00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
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BranCHED IsoMERs

Wr 2
0-00
0.00
0.00
0.06
0.36
0-44
0.49
0.65
0.76
0.80
0.74
0.78
0.74
0-67
0.60
0.58
0.56
0.42
0.34
0.29
0.24
0.21

MoLe Z
0.00
0.00
0-00
0.06
0.31
0.31
0.20
0.35
0.37
0.35
0.29
0.28
0.25
0.21
0.18
0-15
0.15
0.10
0-08
0.06
0-05
0.04



TABLE 81 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUT]ON

RUN NO. 8862131

SAMPLE NO. 71

NtALKANES 1raLxENE BRANCHED [soMERs

CARBON NO. WrZ Hoe?2 Wr % Moe % WrZ Moe?
23 0.77 0.15 0.00 0.00 0.17 0.03
24 0.65 0.12 0-00 0.00 0.14 0.03
25 0-54 0.10 0.00 0-00 0.12 0-02
26 0.45 0.08 0.00 0.00 0.09 0.02
27 0.37 0.06 0.0C 0.00 0.08 0.01
28 0.31 0.05 0.00 0.00 0-06 0-01
29 0.25 0.04 0-00 0.00 0.05 0.01
30 0.21 0.03 0.00 0.00 0.04 0-.01
31 0.17 0.02 0.00 0.00 0.03 0.00
32 0.14 0-02 0-00 0-00 0.03 0.00
33 0.11 0-01 0.00 0.00 0.02 0.00
3 0.08 0.01 0-00 0.00 0.01 0.00
35 0.06 3-01 - 0.00 0.00 0.01 0-00
36 0.04 0.01 0-00 0.00 0.00 0-00
37 0.03 0.00 0.00 0.0 0.00 0.00
28 0.02 0.00 0.00 0.00 0.00 0.00
39 0.01 0-00 0-00 0.00 0.00 0.00
40 0.00 0.00 0.00 0.00 0.00 0.00
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TABLE 82

Mass BaLance
Process ComprTions AND ProbucT Summary

1Adedd el il gl andlindanadsstindannisnsinkisniaianitidtintannadsasacintiasasisatasistntand

CataLysT : Co/Zr/SiLicattExT- TEST
SampLE No: 8862%1431t74

ReacTor LoapIng, ms ¢« 450.0 1, C s 261.0 Feep RaTro,
CaTALYST LoapinG, wrZ: 21.1 P, psic ¢ 300 COsH2: 1.00
Time on Stream, HrRs ¢ 2117.0 SV, L/6/HR: 2.00

FHetrettEEE R E R R R R R EE R HF R P PR R E R P E R R R PR RS F R R R R P HEE PR PP
Usace RaTtio, CO/H2 « 0.52 BuLk AcTiviTY,
%0veraLL Conv., CO+H2: 50.15 MOL SYNGAS/KG CAT/HR: 44.797
7C0 Conv- : 34.3] SpecIFIC ACTIVITY, )
7H2 Conv. : 65.99 moL CO/moL METAL/MIN:  U.28b

tHEtrtt ettt ettt bt bt pb b bbb b b PR PR E R PR PR R R bR bR b

WergHT % Propuct DISTRIBUTION:

HyprocArRBONS: 14.G9 H20: 17.82
OxYGEMATES @ - 0+ 61.92
C02 : 2.58 . H2 . 2.29

trip bttt tr it bbb bR EE EEHE A R bR R PR R R E R R PR ER PR bR R HE PR PR SRR R R

HYDROCARBON SELECTIVITY, WTA:

Cl : 14.61 Chtene :  3.46
C2tane = 2.61 C5#C1] : 42.80
C2tene = 0.11 C12+#C18; 17.18
C3tane ¢+ 2-76 C19#C23: 6B.17
C3tene = 3.15 C2us3u . 3.71
C4 1so*ane:  3.48 35+ . 0.16

ittt tetietiet bttt ittiiiitt ettt ibrtt ittt ittt ittt bttt et ey
FueEL FRACTIONS, WTZ:

GasoLine (C51C11): 42.60
DreseL (CO#C25) : 37.82
R R R RS Rt ARttt ettty N e R e e e S R SR E R T R S T A SRS SIS LTS AT

Z tiemental Recovery: Cargon : 98.70
Hyprogen: 102.15
Uxyeen : 98-8%

ffif*fffffiiffffff+fffff+tffi*ff+fiffffi+ffffi;f*iffffttfffff*ffffff?ff*fffiffiifff*ffffff'
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HYDROCARRBCH PRODU

RUN KO. 8862t1431
SAMPLE NO. 74
NYALKANES
CARBON MO. Wr%Z Mo %
1 14.61 50.44
2 2-61 4.81
3 2.76 3.46
4 3.42 3.26
5 4.17 3.20
6 9.92 6-37
7 5.63 3.11
8 3.99 1.93
9 3.84 1.66
10 3.53 1.37
11 2.68 0.95
12 2.49 0-81
13 2.26 0.68
14 1.89 0.53
15 1.79 0.u7
16 1.59 0.39
17 1.45 0.33
18 1.34 0.29
18 1.25 0.26
20 1.4 0.2
21 1.01 0.19
2 0.87 0.16

TABLE 83

TRIBUTIOM
1taLkENE

WrZ2 Moe 2
0.00 0.00
0.11 0.22
3.15 4.14
3.46 3.42
3.21 2-54
0.00 0.00
0.62 0.35
(.53 0.26
0.41 0.18
0.37 0.15
0-00 0.00
0.00 0.00
0.00 0.00
0-12 0.04
0.02 0.0C
0.00 0.00
000 0.00
(.00 0.0C
0.00 0.00
0.00 0.00
0.0V 0.00
0.00 0.00

BrANCHED [SoMERS

Wt 2
0.00
0.00
0.00
0.06
0-34
0.00
0.4
U.61
0.71
0.79
0.75
0.80
0.76

0-68 -

0.60
0-54
0.48
0.36
0.32
0.26
0.2
0-19

MoLe %
0.00
0.00
0.00
0.05
0.26
0.00
0.27
0.30
0.31
0.31
0.27
0.26
0.23
0.1¢
0.16
0.13
0.11
0-08
0.07
0.5
0.04
0.0%



TABLE 83 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. 8862+1+31

SAMPLE MD. 74
ST R e AP Il iy
73 074 013  0.00  0.00 0.6  0.03
2 0.62 0.0  0.00  0.00 013  0.02
25 053  0.08  0.00 Q.00 011  0-02
2% 0-43  0.07  0.00  0.00  0.-09  0-01
27 03  0.05 0.0  0.00  0.07 0.0
28 023  0-04  0.00 0-00 0.08  0-01
29 0,26 0.03  0.00  0.00  0.05 001
30 0.19  0-03 0.0  0.00 008  0-00
31 0.5  0.62  0.00  ©0-00  0.03  0.00
32 .12 0.00  0.00 0.0 002 000
33 009  ©0.01  0.00  0.00  0.02 0.0
3y 0.7 0.0 0.0  0.00 001 0.0
35 0.05  ©0.01  0.00  0.00  0.00  0-00
36 003  0.00 0.00 0.0 - 0.00  0-00
37 002  0.00 0.0  0.00  0.00  0.00
33 0-02 000 000  0.00 000  0.C0
39 001  0-00 - 0.00 0.0  0.00 000
40y 0-01 000 0.00 0-00  0.00 0-00

14€



TaBLE 84

Mass BaLance
Process ConDITIONS AND ProbucT SuMMARY

thtrttttttitdtbittittettittitttttttttitttttttttereettattartttttateeettrttsttrttitttetestttetst

CataLyst ¢ Co/Zr/S102+44EXT. TEST
SampLE No: 8862t1+31t77

Reactor Loaping, mus @ 450-0 T, C t 260.0 Feen Ratio,
CataLysT LoaDinGg, wrdk: 21.1 P, psic  : 300 CO/H2: 1.00
T on STREAM, HRS : 2188.0 SV, L/6/HR: 2.00

1R g Ry Ty Y Ry Ry R S R R R R g Rt iRt ryvyryyyyewn

Usace RaTio, CO/H2 : (.51 BuLk AcTivITY,

OveraLL Conv., CO+H2: 49.45 MOL SYNGAS/KG CAT/HR: U4.174

V- : 33.33 SpeciFrc ACTIVITY,

ZH2 Conv. + 65.57 moL CU/MoL meTAL/MIN:  0.278

LA A R AR a i A R R R A A dasadidadatdaissedadada il R ttgete sttt et e TR R R e Rt eo e AR TSI R]

WeiGHT Z PropucT DISTRIBUTION:

HYDROCARBONS: 16.51 H20: 17.42
OxvyeenaTes :  0.41 €0 : 60.94
€02 s 2.47 HZ2 :  2.25

trt bttt b bt P PP R R R P R R bRt E R Pt b P R R bRt bt bR P 0L

HyprocarRBON SELECTIVITY, wTZ:

C1 + 15.37 Cutene : 2.99
C2taANE : 2.35 C5tCl1l : 6.1/
C2tenE : o 0-10 C12¢C18: 15.23
C3tane : 2.75 C19#(23: 5.26
C3tene + 3.04 C2u+34 :  3.30
C4 rso+ang: 35.18 €3+ : 0.2

trttttrtttrbibtt bttt tritt ittt rtttettttteterettrttttrterttitttettdtttertttatettttttetteeetits

FueL FracTions, wr%:

GasoLime (C5+C11): 46-17
Dieser (C94C25) : 35.26
P Rt Pt et R R e R R P bRt et P EE R P E PR EE E R HEEHEE

7 ELeMENTAL RECOVERY: CarroM : 103.81
Hyprogen: 108.21 -

Oxyaen : 100.06
Pttt R R R Rt LT Rt R PR E PP L TR P LR P L $E-
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HYDROCARBON PROGUCT DISTRIBUTION

RUN NO. 88621131

SAMPLE NO. 77

CARBON NO.
.

W0 ~N o I W N

I T N S S W N el T o T O
M S O B D0~ T W W N O

NtALKANES
WrZ Moe 7
15.37 51.83
2.35 4.22
2.75 3.37
3.13 2.91
4.13 3.10
10-60 6.65
656 3.54
4.85 2-30
4.35 1.83
3.83 1.46
2.14 0.74
- 2.18 0-69
1-98 0.58
1.77 0.48
1.57 0.40
1.0 0.3t
1.27 0-29
1.13 0.24
1.05 0.21
0.95 0.18
0-86 0.16
0.74 0.13

TABLE 85

1tALKENE
WrZ Moe 7
0.00 0.00
0.10 0-19
3.04 3.90
2.99 2.88
3.18 2.45
0.32 0-21
0.77 0.42
0-61 0.29
0.43 0.18
0.40 0.15
0.22 0.08
0.00 0-00
0.00 0.00
0.00 0.00
0.02 0.00
0.00 0-00
0.00 0.00
0-.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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BrancHED IsoMERS

Wr 2
0.00
0.00
0.00
0.05
0.35
0-00
0.58
0.67
0.77
0.80
0.62
0.68
0.67
0.62
0.56
0.53
0.43
0.3
0.28
0.23
0.20
0.17

MoLe Z
0-00
0-00
0.00
0-05
0.26
0-00
0.31
0-32
0.32
0-30
0.22
0.22
0.20
0.17
0.14
0-13
0.11
0.08
0.06
0.04
0.04
0-03




RUN NO. R862t1131
SAMPLE NO. 77

CARBON NO.
2
24
2
2%
27
28
29
30
31
32
33
3
35
36
37
3
39
40

TABLE 85 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

HTN%ALKAﬂgEE %
0.64 0.11
0.54 0.09
0.45 0.07
0.37 0.05
0.31 0.04
0.26 0-04
0.21 0.03
0.18 0.02
0.14 0.02
0.12 0-01
0.10 0.01
0.08 0.01
0.06 0.01
0.05 0-01
0.04 0.00
0.05 0-00
0.03 0.00
0.03 0.00

i 7 o 1
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
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BRANCHED [somMERS
Wr

0.14
0-12
0.09
0.08
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.00
0.00

0.00

0-.00
0.00

MoLe 2
0.02
0-02
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
.00
0.00
0-00
0.00
0.00
0.00



~

[ABLE 86

Mass BaLance
Process CoMDITIONS AND PronucT SUMMARY

it R R R R R bR R PR R HE R R R PR PR R E S b bR R R

Caracyst : Co/Zr/S102+44EXT. TEST
SanpLE No: 8R62+11t31180

Reactor LoApInG, MLs ¢ 450.0 T, C + 261.0 Feep RaTro,
CataLysT Loaping, wrar  21.1 P, psic 300 CO/H2:  0.49
Time on Strean, HrRs ¢ 2308.0 SV, L/6/HR: 1.80

HHEHEEEEE R R F R EH R PP EEH R R HE R P P H P PR R H H R HHE R E TR EF R HE P E R HEHE R T
Usage Ratia, CO/HZ2 : (.46 BuLk AcTIVITY,
Z0verat. Comve, CO+HZ2: 65.92 MOL SYNGAS/KG CAT/HR: 52.972
ZC0 Conv- : 62.94 SpecIFIC ACTIVITY,
ZH2 Conv. + 67.39 moL CO/moL meTAL/MIN:  0.312

ittt ettt ettt ittt R R AR R R R P R R AR R R R R R EE R R R LR EE T

WEIGHT % PropucT DISTRIBUTION:

Hynrocareons: 28-11 H20: 29.69
Oxyeenates : (.83 €0 : 30.99
€02 :  B5.38 H2 « 3.95

ii*fiiffiftfffffffffffffffiffffffffifffffffffff?ffffffffffiffiffffffiifffffffif**iiffif%fitf

HYDROCARBON SELECTIVITY, WTd:

C1 : 26.62 CdteNe : 2.51
C2#aNE :  5.52 CotC11 : 3/.65
C2tene ¢ Q.00 (12+C18: 4.8/
C3tane r 9.77 Clot(23: 2.22
C3tene +  1.36 C24434 :  0.46
C4 rso+ane: 9.22 €3+ . 0.01

g R R R R T R A R N ARt SR A RAR ARt LRRRiEastaRines]
Fuer FracTions, wTZ:

Gasorine (C5#C11): 37.85
Diesee (C94C25) : 16.47
Ty TR g R N S RARAS s a2t cassinlasicei st

% ELemenTAL Recovery:  Careon @ 106.78
HYDROGEN' 104.35
(xrcen 102.77

‘ ff+fifffffif?fffffifffffffffiffffiffffffffififffftffifff*ff*fffffiififf*fffffi+fffftff*f+ff
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RUN NC. 8862t1t31

SAMPLE NO.

CARBON NO-

Ww 00 N o0 U1 E W N

bt b b e b = b et b
N RSSO aeabhhrE akRke s

80

NTALKANES
WrZ Moe 2
26.62 60.81
5.52 6.72
9.77 8.11
8.96 5-65
7.76 3.94
7.64 3.5
4.97 1.82
3.67 1-18
3.34 0.95
2.54 0.65
1.09 .26
0.89 0.19
0.72 0.14
0.58 0.11
.47 0-08
0.38 0.06
0.31 0.05
0.27 0.04
0.32 0.04
0.38 0.05
0.39 0.05
0.32 0.04

TABLE 87

HYDROCARBON PRODUCT DISTRIBUTION

1tALKENE

% Moue %
0.00 0.00
0-00 0.00
1.36 1.18
2.31 1.5
1.78 0.93
0.22 0.10
0.16 0.06
0-12 0.04
0.07 0.02
0-00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0-00 0.00
0-00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
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BrancHED IsoMERS

Nt %
0.00
0.00
0.00
0-26
0.79
0.30
0-65
0.84
0.85
0.81
0.38
0.32
0.26
0.20
0.15
0.13
0.1
0.09
0.09
0.12
0.14
0-13

MoLE %

0.00
0-00
0.00
0.16
0-40
0.00
0.24
0-27
0-24
0.21
0-09
0.07
0.05
0.04
0.03
0.02
0.02
0-01
0.01
0.02
0.02
0.02



TABLE 87 (CONTINUED)
HYDROCARBON PRODUCT DISTRIBUTION

RUN NO. B8862t1t31

SAMPLE HO- 80

NYALKANES 11ALKENE BrancHED IsoMERS

CARBON MO- WrZ Moe 7 WrZ Moe 7 WrZ HMoe?
23 0.22 0.03 0.00 0.00 0.08 0.01
24 0.14 0-01 0-00 0.00 0.06 0.01
2% 0.08  0-01  0.00 0.00  0.03  0.-00
26 0.05 0.00 0.00 0.00 0.02 0.00
27 0.03 0.00 0-00 0.00 0.01 0-00
28 0.02 0-00 0.00 0.00 0.00 0.00
29 0.01 0.00 0-00 0.00 0-00 0.00
30 0-01 0.00 0.00 0.00 0.00 0.00
31 0-00 0.00 0-00 0.00 0.00 0.00
22 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
34 0-00 0.00 0.00 0.00 g.00 0.00
35 0.00 0.00 0.00 0.C0 0-00 0.00
36 0.00 0.00  0.00 0.00 0.00 0.00
37 0.00 0-00 0-00 0.00 0.00 0.00
3R (.00 0.80 0.00 0.00 0.00 0.00
39 0.00 0.00 0-00 0-00 0-00 0.00
40 0.00 0.00 0.00 0.00 0.00 0.00
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JaBLE 88

Hass BaLANCE
Process ConDITIONS AND PRODUCT SUMMARY

Pttt Pt T Pt Rt Rt R E T EE R IR H IR T RN LRt E Rttt eteest

CataLyst : Co/Zr/S1024+EXT. TEST
SampLE No: 8362+1+3183

Reactor LoaDING, MLS : 450.0 T, C : 262.0 Feep RaTlo,
CataLysT LoaDIing, wrl: 21.1 P, psic  : 300 CO/M2: 0.49
Time on STReas, HRS : 2356.0 SV, L/G/HR: 1.80
R Rt R P R PR PO R PP R LR E T E R E R LR P E L FE R PRI R R E LS 8T

Usace Ratio, CO/MH2 :  0.45 BuLk AcTivity,

rRaLL Conv., CO+H2: 63.74 MOL SYNGAS/KG CAT/HR: 51.221
2C0 Comv- : 60.23 SpeciFic AcTiviTy,
ZH2 Comv. + 65.47 moL CO/moL METAL/MIN:  (.298

ifftfiffifffff?fiffif*ftf?ifffftfffffffttffiffffi?ffftfftffftfffffffffffffffffffffffffiffifffff

WelGHT % ProbucT DISTRIBUTION:

HyDrROCARBONS: 24.06 H20: 30.46
Oxveenates : 1.10 CO: 34.80
€02 + 5.2 H2 . 4.38
Pt R R R EEF E R R R PR Ot E HE EE FE R PR R R 004 4t

HYDROCARBON SELECTIVITY, WTE:

Cl : 25.11 Cutene : 2.47
C2tane : 6.02 C5¢C11 : 35.90
C2tene : 0.00 Cl12«C1R: 5.87
C3tane : 10-.13 ClnC23.  2.4)
C3tene + 1.50 Cut3y . 0.63
C4 1so+tane: 9.9 C3%+ : 0.00

tretttt ettt titetttttetitttttttetstt

-

HEH R R L R PRt P AR R E PR AL EE 4

Fuer FracTions, wtl:

GasoLIne (CS¢C11): 35.90
DreseL (C9#C25) : 17.49
P R R P Rt B R PR P E R E PR PR AR R R LR R E L bR 44

Z ELeMenTAL Recovery: CarBOor : 97.12
HyproGgen: 97.76
Oxyeen : 102.38

B P T R R PR PR R L E R R R E PR E PR 144
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RUN NO. 8862t1t31

SAMPLE NO.

CARBON NO.

W 00 N O U W N

N IR v =
N O O K0 N Y U > N e D

83

NTALKANES
WrZ Moe 2
5.11 58.59
6.02 7.49
10.13 8.59
9.68 6.23
8.58 L.45
6.13 2-66
3.69 1.38
2.96 0.97
2.99 0.87
2.28 0-60
1.43 0-34
1.14 0.25
0.90 0.18
0.71 0.13
0.55 0.10
0.44 0.07
0.35 0.05
0-29 0-04
0.30 0.04
0.38 0.05
0.44 0.06
0-41 0.05

TABLE 89

HYDROCARBON PRODUCT DISTRIBUTION

HTIQALKEﬁﬁLE Z
0.00 0-00
0-00 0.00
1.50 1.33
2.47 1.65
1.99 1.06
0-26 0.12
0.14 0.05
0.08 0.03
0-06 0.02
0.02 0-.01
0-00 0-00
0-00 0.00
0-00 0-00
0.00 0-00
0-00 0-00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00

0-00

BrancHeD IsoMeERrs
NT

0.00
0.00
0-00
0.29
0-85
0.78
0.95
0-72
0.78
0.71
0-49
0.41
0-31
0.24
0-18
0.15
0.12
0-09
0-10
0-10
0.13
0-15

MoLe 2
0.00
0.C0
0-00
0.18
0.44
0.34
0.35
0-24
0.23
0-19
0-12
0.09
0-06
0.04
0.03
0.02
0.02
0-01
0.01
0.01
0.02
0.02



TABLE 89 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN MO. 8862¢1+31

SAMPLE MO. 83

CARBON NO.
23
24
25
26
27
28
29
30
3]
32
33
34
35
36
37
38
39
40

NTN;ALKAgng 4
0.30 0.03
0.19 0.02
0.11 0.01
0.06 0.01
0.04 0-00
0.02 0-00
0.01 0-00
0.01 0-00
0.00 0-00
0.00 0-00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0-00
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00

1tALKENE
2 LE
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0-00 0.00
0.00 0-00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0-00 0.00
0.00 0.00
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BrRaNCHED [soMEPS

Wr %
0.12
0.08
0.04
0.02
0.01
0.01
0.00
0-00
0.00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00

MoLe %

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




TapLE 90

Mass BaLance
Process ConpiTions anp PropucT Summary

A R a Rl R A AR S SR A A g AN R A SR R A AR AN A AR AR AR NS AR AR AC AR A AR AR AR AR AR

CataLyst ¢ Co/Zr/S102+4EXT. TEST
SampLE No: 886211431485

ReacTor LoADING, MLs ¢ 450.0 1. C : 261.0 Feep Ratio,
CaTaLysT LoaDiNG, wTZ: 21.1 P, psic  : 300 CO/H2: 0.49
TiME oN STREAM, HRS @ 2452.0 SV, L/G/HR: 1.00

Pttt ettt trr ittt et vt R HEE PR R R R R A AR HEH R EE R R EEE HHE R R EE T

Usage Ratio, CO/H2 « 0.47 BuLk AcTiviTy,

70veraLL Conv., CO+H2: 70.61 MOL SYNGAS/KG CAT/HR: 31.556
ZC0 Conve ¢ 68.00 SpecIFic AcTIvITY,

7H? Conv. + 71.85 moL CO/moL metaL/min:  0.187

tttttittiittrittbtttitr ittt ittt bt rtrt ittt ettt et tet ittt rE T HEE PR PR R £ 4

WeigHT Z PropucT DISTRIBUTION:

HyprocarBons: 27-00 H20: 32.86
OxyeenaTEs ¢« 0.97 C0: 26-74
C02 : 9.03 H2 « 3.40

ffifffiifffffff*ffffffffffffffffffffftffffiff*ffifff*ffffif+fftfi1;f+fffiff*ffif*ffffffiffff“*

HYDROCARBON SELECTIVITY, WTA:

Cl ¢ 25.62 Cutene @ 1.86
C2taNE r 622 C5¢C11 . 37.90
C2tene +  0.00 C12¢C18: 6-38
C3taNE 1 9.95 CIo#(23: 1.46
C3tene : 1 C2u+34 ¢ (.44

:  1.00 ;
C4 1sotane:s 9.18 35+ ¢ 0.00
FHEER R EE R EE R PR EHE PR PR PR R E R R R E R R E R E R HE R EE R PR E R PR EE PR E 1

Fuer FracTioms, wrZs

GasaLing (C5¢C11): 37.90
Dieser (C9#C25) : 19.85
tHHEFEEEE PP R EE TR R P E R E R P e bR HE R PR R R P E P E R R H PR R E PR R L E R EEEE HEE R PR 14T

% ELemenTAL ReECOVERY: CarBon : 101.47
Hyprogen: 1(00.97
Oxveen : 107.70

FHEEE Pt EE PR P EE HE P R PR PR R R P T R EEE PR R R FEE PP L EHEEH b EE PR EFETHEFEFEEEEH
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TABLE 91

HYDROCARBON PRODUCT UISTRIBUTION

RUN NO. 8862t1t31

SAMPLE ND. 85

NTALKANES 1tALKENE BrancHen [somErs

CARBON NO. Wwr 2 Moe Z WrZ MoLe % Wr %2 Moe %
1 25.62  59.71 0.00 0-00 0-00 0-00
2 6.22 7.73 0.00 0.00 0.00 0.00
3 9.95 8.43 1.00 0.89 0-20 0-00
4 8.88 5.71 1.86 1.24 0.30 0.20
5 7.8 4-08 1.60 0-85 0-79 0-41
6 6.44 2-79 0.00 0.00 0.00 0-00
7 3.78 1.41 0-89 0-34 0-00 0-00
R 3.54 1.16 1.28 0.43 0-00 0.00
9 3.80 1.11 0-06 0.02 1.35 0-38
10 2.70 0.71 0.05 0.01 1.13 0.30
11 1.7  0.43 002 0.0 079  0.19
12 1.3 0.29 0.00 0.00 0.60 0.13
13 0-99 0.20 0-00 0.00 0-38 0.08
14 0.76 0.14 0.00 0.00 0.29 0.06
15 0.57 0-10 0-00 0.00 0-23 0.04
16 0.40 0.07 0.00 0.00 0.17 0.03
17 0.27 0.04 0-00 0.00 0-12 0.02
18 0.18 0.03 0.00 0.0C 0.08 0:01
19 0.15 0.02 0-00 0-00 0.05 0-01
20 0.18 0-02 0.00 0.00 0-05 0.01
21 0.26 0-03 0-00 0.00 0-08 0-01
22 (.28 0.03 0.00 0.00 0.10 0-01

1R7



TABLE 91 (CONTINUED)

HYDROCARBON PRODUCT DISTRIBUTION

RUN NU. 8862t1#31

SAMPLE NO- 85

NTALKANES 1tALKENE BrancHED 1SOMERS

CARBON NO-. Wr %2 Moe % WrZz Mo 2 "% Moe %
23 0.2  0.02  0.00 000  0.09 0.0
24 0.4 0.01  0.00 0.00 0-06  0.01
25 0.08  0.01  0.00 000  0.03 0.0
25 6-04  0.00 0.0  0.00  0.02  0.00
27 0-02  0.00  0.00  0.00 0.0  0.00
28 0.01 0.0  0.00 0-00 0.0  0.00
2 0.00 0.0  0.00 000 0.0  0.00
30 0.00 0.00  0.00 0.00 0.0  0.00
31 000 0.0 0.0 0.00  0.00  0.00
32 0-00  0.00  0.00 0.0 0.0  0.00
7 0.00  0.00  0.00 000 000  0.00
34 ©0.00 000  0.00 0.00  0.00 0.0
35 0.00  0.00  0.00  0.00  0.00  0-00
36 0-00  0.00 0.0 0.00 0.00  0.00
37 000  0.00  0.00 0.0  0.00  0.00
38 0.00 000  0.00 0.00 0.00  0.00
39 000  0.00  0.00  0.00 0.0  0.00
40 0.00  0.00  0.00  0.00  0.00  0.00
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TapLg 92

Mass BaLance
Process ConpiTions AND PRODUCT SUMMARY

LA AN e e d i a e ad s ad i nnad il l il st iRttty R Yy Y e S R Tty

CATALYST : Co/Zr/S102%+ExT. TEST
SampLE No: 3862t1+31t89

ReacTor LoADING, MLS : 450.0 T, C : 260.0 Feep Ratilo,
Cataryst Loaning, wtZ: 21.1 P, st : 295 CO/H2: 0.49
TimMe oN STReam, HrRs @ 2475.0 SV, L/G/HR: 1.00
P R P R Pt R Rt P R E P EE R R R E R E RS PR bR 44
Usace Ratio, CO/H2 Q.47 Butk AcTiviTy,
OveraLL Conv., CO+H2: 70.18 MOL SYNGAS/KG CAT/HR: 31.366
ZC0 Comnv. : 68.00 SpeciFic ACTIVITY,
ZH2 Conv. v 71.26 moL CO/moL METAL/MIN:  (.187

Pttt R R P P R T E T Rt R LRt F R R R LR AR P AL FE AR T E T

We1GHT 2 Propuct DISTRIBUTION:

HYyDROCARBONS: 27.97 ' H20: 31.78

Oxycenates : 0.92 C0: 25.74
€02 +10. H2 .+ 3.35

P R Pt R R R P PP P P P R R E PR R H R E R R LR LR H LR S

HYDROCARBON SELECTIVITY, wTZ:

€1 : 27.06 Cutene :  1.83

C2tANE : 6.3/ C5¢C11 : 35.21

C2tENE ¢ 0-00 C12+#C18: 6.2

C3tane + 10.08 Cl9+C23: 2.04

C3tene 0.9 C2u+34 :  1.09

Ch4 1so+ane: 9.19 C35+ : 0.00
Pt P e P R EE R L R L TR FE R PR RO F R R F R R P HE 100 P L 4 44

FueL FracTions, wTZ:

GasoLine (CS5tC11): 325.21
DreseL (C94C25) : 19.21
PP R R P R R R R R R P R R P P PP HEE R EE HEF E R E R R R b L 14t

% ELEMENTAL Recovery: CarBOoM : 107.23
Hyprogen: 105.25
Oxvgen : 110-41

P R R P PR P R R R R LR R R P PR E P b E 44

hen
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RUN NO-
SAMPLE NO-

CARBON NO-

1

W 00 ~ O U B W N

v b= B b 4 bt
oY U1 B W N e O

[ne I LS B L R T o
N e O WO 0

—t
\4 .

HYDROCARKON PRODUCT DISTRIBUTTOM

88621131

WTN;ALKAggiE ;
27.06  61.35
637 770
10.09  8.32
8.87  5.55
7.65 3.6
6.52  2.75
3.43  1.24
3.0 0.98
3.2  0.93
2.35  0.60
1.63  0.38
1.29  0.28
0.92  0.18
0.73  0.13
0.55  0.10
0.82  0.07
0.31  0.05
0.21  0.03
0.18  0.02
0.2  0.03
0.36  0.04
0.46 0.05

TABLE 93

HTI%ALKEHgLE Z
0.00 0.00
0.00 0-00
0.90 0.78
1.83 1.18
1.58 0.82
0.00 0.00
0.78 0.28
1.07 0.35
0.06 0-02
0.05 0.01
0.03 0.01
0.00 0.00
0-00 0.00
0.00 G.00
0.01 Q-00
0.00 .00
0-00 0-00
0.00 0-00
0-00 0-00
0.00 0.00
0.00 0.00
0-00 0.00
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BrancHeD [soMERS

Wr 7
0.00
0-00
0.00
0.32
0-80
0.00
0.01
0.00
1.1/
1.00
0.71
0.54
0-41
0.27
0.20
D.16
0.12
0.08
0-06
0.05
0.07
0-11

MoLE 2
0.00
0-00
0.00
0.20
0.40
0.00
0-00
0.00
0.33
0.26
0.17
0.12
0.08
0.05
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01



RUN NO. 8862¢1+31
SAPLE NO- 89

CARBON MO.
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

HYDROCARBON PRODUCT DISTRIBUTION

NALKANES
WrZ tMoe %
0.42 0.05
0.32 0.03
0.21 0.02
0.13 0.01
0-07 0.01
0-04 0.00
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00

TABLE 93 (CONTINUED)

1tALKENE
Wr 2 Moe %
0.00 0-00
C.00 0-00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
C.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
0.00 0.00
0-00 0-00
0.00 0.00
0.00 0-00
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BrancHED IsomMers

Wr 2
0.12
0.10
0.06
0.04
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.00

MoLe %
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
0.00
0.00
0.00
0.00
0.00



TAéLE 94

Mass BaLANCE
Process ConpiTions awp Probuct Sumary

titttttittttttttttbedtitetbdtititttittttititttitdtttbttitititettettitrtititetttittititrtitit

CaTaLysT @ Co/Zr/S102+#ExT. TEST
SampLe No: 8862#1+31+S1

Reactor LoADING, MLS : 450.0 7, C + 260-0 Feep Ratio,
CaTaLysT Loanimg, wrZ: 21.1 P, psic  : 265 Cus/H2: 1.00
TiME oN STReaM, HrRs : 2596.0 SV, L/G/HR: 1.00

FHEHHH R E PP PP R R P HEE H H E A HE E R LR R R E PR PR PR R R R PR PR R PR R EEFE R4
Usace Ratio, CO/H2 +  0.49 BuLk AcTiviTY, )
Z0verarL Conv., CO+H2: 54.11 MOL SYNGAS/KG CAT/HR: 24.166

0 Conv. : 77 SPECIFIC ACTIVITY,

ZH2 Conv. + 72.45 moL CO/moL meTAL/mMIN:  0.149

ittt ittt bttt ittt ettt b ettt bbb E b EEEH P E AR EE T AR MR 2R HE S

We1GHT 7 PropucTt DisTRIBUTION:

HyprocarBons: 15.69 H20: 22.40
OxvecenaTes : 0.3/ €0 . 55.84
coz + 35.99 H2: 1.71

titdititt ittt ettt e P R R AR PR P E R EE H P PR E R R EE R R HEHH R HE HEEE R AR EE

HYDROCARBOM SELECTIVITY, WTZ:

Cl + 15.58 Chtene :  3.24
C2#aNE :  2.58 C5¢C11 : 39.52
C2tene + 0.09 C12#C18: 18.85
C3taNE s 3.27 C19+C23: 4.82
C3tene + 3.01 C2u+3y :  5.07
C4 1so+amg:  3.-62 C3%+ : 0.3

HHEEEE Rt HE R HEE HE PR R R R R R EEE P R R R P R R E R E R FE R R R P E R 1
FUEL FRACTIONS, WTZ:

GasoLIMe (C5#C11): 39.52 i
Dieser (C9#C25) : 39.96
PRt PP R EE PR F R TR R PR P R H R H R HE R H R FE R HE HEHEE R R EE PR F R R EF ERHE

% ELeMenTAL RECOVERY: CarBon : 102.55
Hyprosen: 111.73
Oxveen : 110.45

R R Ty Y R R R SRR AR Rttt LRttt SN P R R SR SR TN SRR TP IO
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TABLE 95

HYDROCARBOM PRODUCT DISTRIBUTION

RUM NO. 8862t1+31
SAMPLE NO. 91
CARBON NO- wTN;ALKAﬂgis 4
1 15.58 52.74
2 2.58 4.66
3 3.27 4.02
4 3.56 3.33
5 4.38 3.30
b 7.57 4.77
7 4.36 2-36
8 3.33 1.58
9 4.55 1.93
10 3.86 1.47
11 3.10 1.08
12 2.74 0-87
13 2.42 0.71
14 2.16 0.59
15 1.94 0.50
16 1.75 0.42
17 1.56 0.35
18 1.29 0.27
18 1.02 0.21
20 0.81 0.15
21 0-70 0.13
22 0-68 .12

1taLkene
Wr 2 Moe %
0.00 0-00
0.09 0.17
3.01 3.88
3.24 5.14
3.29 2.55
0-00 0.00
0.42 0.23
0.38 0.18
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.04 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0-00
0.00 0-00
0.00 0.00
0.00 0.00
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BrancHED Isomers

kT 7
0.00
0.00
0.00
0.06
0.36
0.00
0.00
0.76
1.13
1.04
0.98
0.95
0.87
0.79
0.69
0-67
0.59
0.38
0.28
0.20
0.16
0.14

MoLe 2
0-00
0.00
0.00
0.05
0.27
0.00
0.00
0-36
0.48
0-40
0.34
0.30
0.26
0.22
0.18
0-16
0-13
0.08
0-06
0.04
0.03
0.02



TABLE 95 (CONTINUED)

HYDROCARRON PRODUCT DISTRIBUTION

RUN NO. 8862t1#31

SAMPLE NO- 91

NTALKANES  ltaxene BrancueD [soMERS

CARBON NMO. Wr 72 Moe % WrZ MoLe % WrZ Moe 2
23 0.70 0.12 0.00 0.00 0.14 0.02
2 0.70 0.11 0-00 0-00 0-14 0.02
25 0.65 0.10 0.00 0.00 0.13 0-02
26 0.58 0-09 0-00 0-00 0.12 06-02
27 0.50 0.07 0.00 0.00 0.11 0.02
28 0.43 0.06 0.00 0.00 0.09 0.01
29 0.35 0-05 0.00 0-00 0.07 0-01
30 0.29 0.04 0.00 0-00 0.06 0.01
31 0.24 0.03 0.00 0-00 0.05 0.01
32 0.19 0.02 0-00 0.00 0-04 0.01
33 015 02 0.00 0.00  0.03 0.0
34 0.12 0.01 0.00 0.00 0.02 0.00
35 0.09 0.01 - 0-00 0-00 0.01 0-00

36 g.07 0.01 0.00 0.00 0.01 0.00
37 0.05 0.01 0-00 0-00 0.00 0-00
38 0.04 0.00 0.00 0.00 0.00 0.00
39 0.05 000 0.00 0.00 0-00 0-00

40 0.04 0.00 0.00 0.00 0.00 0.00

(=]
n
=



S91

Flash Point, PMCC
Visc/0100°F sus

Water & Sediment
Sulfur Content

Cloud Point

Ash

Car. Res. Con on 10%
Corrosion 3 Hrs @ 212°F
Distillation:

Int. 8. P.
10% @

5071 @

90% @

End Point
Recovery

Cetane Index

Density ® 15%¢

ASTM D93
ASTM D88
ASTM 02709
ASTM D1552
ASTM 02560
ASTM D482
ASTM D189
ASTM D130
ASTHM 086

ASTM 0976
ASTH D1298

TABLE 96

—————

Analysis of Slurry-Phase Fischer-Tropsch Synthetic Diese! Fuel

Slurry-Phase FT
Diesel Fuel 01l
Sample HWBA66-54

ASTM Spec. for

No. 1-D
Diesel Fuel 011

176%F
35.7 sec
trace

0.04%

14%F

0.002%

.020%
1A

400°F
418°F
461°F
550°F
576°F
99%

75.2
0.7654

100°F
34.4 sec
0.05 vol-%
0.5%

1%

0.01%
0.15%
3

550°F

40

(min.)
(max. )
(max.)
(max. )

(max.)

(max. )
{max.)

(max.)

(max.)

~ (min.)



TABLE 97

Detailed Requirements for Diesel f-'ue1 0ils A’H,

Flash Wawer E:&"‘ Ash Tem; ares, ! Vucomity Sulfur? | Sopper |
Pou. | Cloud “ds‘d'oa.lonél weght ten ! -aur'x Strip Nm:
Grade of Drescl Fuel O N L S Yo T ; T | Como |
(*F} vol% | um & 90 % Kincmaue. eSt“at| Saybolt. SUS ax uon
| Pount 40°C 100°F
Mn Max Mas Max | Max M Max M Max Min Max Max Max Min
No. I'D A volaule dustliste fuci oil forj 38 » 005 | ais ; ool %8 13 24 344 1050 No.3 | &,
supnes ip wrwce requanag! (100) - (550)
[requemt speed and load H . ‘
chsages ) P 1 H
No.2-D A duullsic fucd ol of lower| 52 * eos [ 03s ' 001 | 22" ; 33 19 41 § 326 | 400 1050 Ne.3 | &
volsulaty for capacs s wdus-1 (125) 1 (540) i (640)
tnal and hesvy mobriescrnce. l :
No. 4D A fuel o fot low and medium] 53 - 050 .10 f sS 1 240 | a50 | 1250 |20 £\ g
speed eagines (130 | | '
‘Touw:mmmﬂ@mdmmmhmgmmnybe“umbuwmwt:hms:ua:ndmnurmuxa
'uuMEMMmmmnﬂmewamm sbould be achucved o mostascs if the el .
POMDL {OF WX AP pount) 15 fied ak 6°C above thc teath p fanh:mm-hﬂthcﬁ:l-dlbcwmumv-"'"‘_
P br&cUu&SmsmsMnmwxlm;mnohMmm quif designs, ute flow imp: fu
or wuamwmyﬂwhﬂummmmlmwpomfuds‘ prac low semp perability prope hould be agreed uf -

mmmwumuuwmm xp

‘mmwmm—xrcnwmmmmmwmu 1.7 ¢St (or mum®/5) and the 90 % point shall be watved.

2 1a countnes ouisue the Lnied States, oder sulfur Limsts may apply.

*Where coane aumber by Metaod D63 is not available, Method D976 may be uscd as 25 apprommation. Where there is duagrezment, Mexbod D613 sball be the ¢ ©
mewod,

;1.. phenc leap a5 well as cagine operation at ugh altitudes may requare use of fucls with higher cetane raungs.

1eS0= | mmY/s.
% Tha values stated 1a ST umts are 10 de regarded as the standard. The values 1 1nch-pound Lauts are for informamon oaly.

TABLE 98

ASTM Copper Strip Classifications

Clows D Doenpuon
Froabls polahed np s
1 shght arnsh 2. Laght orange. almost the same as freshly polished strip
b. Dari ocange
2 . moderate amish a Clartred
. b Lavender
¢ Muhicolored with lavender bluc or silver, or both. overiasd on clared red
d. Siven
e Bnmorpld
3 dark trnush Magznia overcast on braisy stnp

2
b Mullcolored with red and green showing (peacock), but no gny

4 corTouon a Transparent black. dark gray or brown with peacock green barely showing
b. Grapane or lusteriess bach
c. Glossy or yet black

“The ASTM Copoer Sinp Co son Standare 152 colored rep of snps e tslse of these d

#The freshiy poliched strp s included 1 the senec only au an ind of the of a propetiv polmshed stinp beforea
fest run. it os not hic to dupl thre afier 3 test even wath a2 complelels nofcorrosve samplc
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