247

w ofE 11 STE zee e B9L aLe 2L 09€ [riy 95€ 4, ‘HD 806 3
09 85 19 [49 4 12 s ' 55 33 L 1 Tia g fSOTIMINY 470
1 18 28 8 4] 18 08 8 28 1] 143 4] ST A0
LT fAs L1 81 A 1¢ 8t ¢l i 91 Lt 1 aurpad-z
z z [ [ T 1 z 1 1 1 1 1 muad-T c
kL ,m.ﬁ?_ﬁnqum urgato "
L L 9 L4 L] b ] -] L zT 0T 4 _.u
T T 1 1 1 T 5 1 B z 1 1 b
€ £ 3 £ 3 £ 3 £ € € £ z e
124 31 1 z 2 1 121 [ z z 91 I3 3
Imy PIATIIS UTIAT0
&2 9 1€ 1€ 14 62 8z e 6E (14 (14 i3 +0
ut 6§ § 21 6 44 4 ol 3} zT [41 T bee)
1§ T2 0z 9z 61 61 i3 44 6L T4 LT4 52 plo]
8 6 [} 3 8 L [} [} 5 L it Lus 2
a1 31 b1 1 12 £1 11 91 1 oz L1 91 b
81 B af 8 9z 1z Lt ot £t it 11 9 3
Im oy ATATIONES TH
191 st Z81 L5t 8Ll SBT 612 BT h(34 L6 34 051 0 (/M 2
(34 62 43 43 vE 13 BE 8t or ¥4 92 9 g audd TeInL
65 95 09 Ls o5 o9 ¥ [44 z9 L9 v 139 I MO
<9 93 oL 9L LL za 98 18 99 LS 7L <8 Im g CAUGD TH
S6 Gh L1 143 z6 6 (4 36 Z6 66 ih 6 *my HOA
9z 124 62 il Z€ ¥C St 9€ L€ L1 £T zg SIM R TAUD) O
101 ot 101 =3 001 101 To1 11 001 w1 10 101 4 'eoueTey TRTISIMH
1761 314 31 ENCl BBt a8l 2761 61 5 6T 581 €61 161 "0U5 ‘AL IRV
8l 81 8t 81 L1 A 9°1 A ER 31 91 31 ASHM
STS1 9¢5T 9£sT 551 951 95T Y051 LT 1801 £891 B6FT 1181 ASHD
602 007 ouz [T 4 00z (i3 [i1c74 coZ i1 4 00¢ T4 0z 5154 ‘aumssalg
L1s 918 ¥iS £1% BOS L0S E0% (1144 305 615 918 £s de 39TH0
0fS 625 875 625 Leg 8zs aTs 65 74 azs L5 (143 do  ¥eM
525 ST £es ¥25 S1% 916 £15 oS L1 ¥Zs 44 128 de ‘Bay
74 (143 £es ¥s 614 ¥is its 1z 81s 243 07% 815 4. Fequl CduEg
0k o't o't g ¢ &' &' 9'z 0z 0°1 14 5k 60 wRnys W sheg
- 3,006 B SN O — ——-—— 4.00% ¢ S 9] ———= 4,008 B ST 97— - 1,065 & ST $T— —> AL 1 AL UDTIRATINV
»-79-Lb1 £-Z9-EFT 2-Z9-Er1 1-Z9-€Y T p-sgl-65T €~5ET-65T Z-SET-65T 7-19-€01 1-19-¢bT L~65-L4T p-6S-£bT T-65-(FT -0 U

B 206/50 £10/00 071 /0 670 EMHD — T-8-05 LSKTWIND 40 ROLINATION NEDOSRH

13 JIdeL

2~€8-95 ISATVIVO TYLNIWAOTIAZA HIIM JINIVILEO VIvVd QITIVLAJ
D XIANddAY



TABLE C2

SYNTHESIS GAS CONVERSION OVER CATALYST SG-B-2 WITH
H2/CD AT 200 PSIG AND 507°F

Run CT-143 58-4 58-5
Cetalyst SG- B-2 B-2
Charge (mole) H,/CO/COp/ 1/1/0 1/1/0
Terp., Inlet. °F 492 495
Avg. °oF 499 502
Max. °F 506 507
Outlet ¢F 492 495
Pressure, PSIG 200 200
GHSV 1457 1457
WHSV 1.3 1.3
Contact Time, sec. : 19.8 19.8
Material Balance, % 102 101
CC Conv. % Wt, 24 33
to BC % Wt. a9 99
Hy Conv. % Wt. 68 66
to HC 3 Wt. 56 56
Total Conv. % Wt. 37 35
G HC/m® QO 198 190
HC Selectivity, % Wt.
C1 15 16
C2 2 2
C3 2 4
Cy 9 8
C5+ 13 12
Cg 59 58
Clefin Selectivity, % Wt.
C2 25 25
C3 3 37
Cq 53 57
Ce 67 71
C5 Olefin Selectivity, % Wt.
1-pentere 2 ?
2-pentene 17 17
+ Methylbutenes 81 81
C6 Arcmatics, % Wt. 14 11
90%¢ CH, °F 398 396
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TABLE C3

EFFECT OF TEMPERATURE FOR SYNTHESIS GAS CONVERSION OVER
CATALYST SG-B-2 WITH Hz/OO AT 200 PSIG

Run CT-143
Catalyst 8G-
Charge (mole) HZ/OO/COZ/
Temp., Inlet. °F
Av. °F
Max. eF
Qutlet °F
Pressure, PSIG
GHSV
WHSV
Contact Time, sec.
Material Balance, %
0 Conv.
to HC
H2 Canv.
to HC

5 FEFF

Total V.
G HC/m” CO
HC Selectivity, &

OOO(‘)(‘JOﬁ
DU e W

+

Olefin Selectivity, % Wt.

C
Cg Olefin Selectivity, 87wt
l-pentene
2-pentene
- Methylbutenes
Ce Arcmatics, % Wt.
90% QH, °F

5B-6 58-7
B-2 B-2

1/1/0 1/1/0
478 510
481 519
484 525
477 509
200 200
1457 1457
1.3 1.3
19.8 19.8
101 101
20 38
99 99
43 79
58 59
22 41
122 222
17 21
2 2
4 3
11 8
12 11
54 54
<1 18
38 13
65 47
78 64
2 2
18 17
80 81
11 17
394 367
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58-8

1/1/0

356

58-9
.B-2
1/1/0
552
563
577
548
200
1457
1.3
19.8
104
17
95
90
63

50
256

58-10
B-2

1/1/0
575
586
602
571
200
1457
1.3
19.8
103
48
93
91
66

51
262

48

10
27

10

11

18
g0
55
373

58-11
B-2
1/1/0
504
508
510
503
200
1457

19.8
103
29

37
65

17
95



TABLE C4

EFFECT OF TEMPERATURE FOR SYNTHESIS GAS CONVERSION OVER
CATALYST SG=B~2 AT 200 PSIG WITH 2/1 HZ/CO

CT-158- 99-1 99-2 99=3 99-4 99-5 99-6
Temperature, Inlet, °F 450 476 490 450 474 486
Average, °F 460 483 498 452 483 496
Maximum, °F 460 500 518 460 498 515
Outlet, °F 447 473 487 448 474 485
GHSV 1406 1406 1406 1428 1428 1428
WHSV 1.3 1.3 1.3 1.0 1.0 1.0
Contact Time, sec. 21.1 20.6 20.3 21.0 '20.13 20.0
Material Balance, % wt 97 101 100 101 100 102
CO Conversion, % wt 17 35 ' 39 30 63 71
To HC, & wt 99 99 98 100 99 S8
H2 Conversion, % wt 32 64 75 31 &7 78
To HC, % wt 41 51 53 50 55 58
Total Conversion, % wt 18 37 41 30 64 72
gm HC/rn3 Co €9 203 216 l62 363 419
HC Selectivity, % wt
Cl 19 13 18 22 21 25
C2 3 2 2 2 3 3
C3 8 3 3 5 4 4
C4 11 9 11 9 9 9
C5 17 14 14 11 13 13
C6+ _ 42 59 51 52 50 46
Olefin Selectivity, % wt
C2 50 25 17 33 7 5
3 40 28 40 25 26 15
C4 6l 54 50 57 48 a9
C5 69 72 66 75 63 56
C. Olefin Selectivity, % wt
l-Pentene 2 2 2 2 2 2
2-Pentene 17 16 16 20 17 16
Methylbutenes 81 g2 83 77 Bl 82
Aromatics in C6+' % wt 4] 10 11 9 9 7

90% OH, °F 650 393 aso 396 393 362
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TARLE C5

SYNTHESIS GAS CCAVERSION OVER CATALYST SG-B-2
AT VARYING QONTACT TIME AND PRESSURE

R CI-143 59-1 59-2 59-3 59-4 59-5
Catalyst SG- B-2 B-2 B-2 B-2 -2
Charge {(mole) Hp/C0/CCU/CH, < N.9/1.0/0.3/3/4-
Terp.. Inlet. oF 518 522 519 520 521
Avg. oF 521 523 523 522 524
Max. oF 528 528 528 527 527
Outlet  °F 513 517 516 516 519
Pressure, PSIG 200 200 200 200 100
@SV 1511 774 2780 1498 1538
. WHSV 1.6 0.8 3.0 1.6 1.6
Contact Time, sec. 19.1 7.2 10.4 19.3 10.0
Material Balance, % 101 99 102 101 102
00 Conv. 3 Wt. 32 38 12 23 13
. to HC *® Wt. 91 88 99 97 a9
By Conv. % W, 85 85 47 72 52
to HC % Wt. 61 61 53 64 67
Total Conv. % Wt. 36 41 M 26 15
G Ho/md OO 171 215 138 - 6
HC Selectivity, % Wt.
6 8 <1 1 11
a 16 14 25 17 27
2 11 10 7 1 9
I 25 25 2 26 23
ct 12 17 24 12 2
2+ 30 26 73 24 34
Olefin Selectivity, ‘% wt.
¢, 14 12 15 16 21
c 2 2 5 3 5
c: 1 1 2 1 2
cl 7 4 20 10 18
c5 Olefin Selectivity, ~% Wt.
l-pentene 1 1 1 1 1
2-pentene 17 18 16 17 17
R Methylbutenes 82 a1 83 82 82
C6 Bromatics, % Wt. 45 54 43 42 61
90% OH, °F 356 378 334 327 336
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TABLE C7

COMPARISON OF Hz/CO AND 0._9H2/1.0C0/0.3C02/3.2CH4 OVER SG-B-2 AT 750 GHSV

(WHSV = 0.7 - 0.8 Activation: 950°F, 16 Hr, H2 0 PSIG)

Unit 158 158 158 143 143 143
Run 102-3 102-4 102-5 60-1 60-2 60-3
Charge {(mole) H2/CO/C02/C1 1/1/0/0 0.9/1/.3/3.2
Days on Stream 5.8 7.8 9.8 1.9 3.9 6.9
Temp., Inlet °F 473 473 475 481 482 482
Avy. °F 470 470 472 482 483 483
Max. °F 485 485 486 485% 485 485
Outlet °F 460 460 460l 477 479 478
Pressure, PSIG 200 200 200 200 200 200
Partial Press. CO, PSIA 1407 107 107 40 . 40 a0
GHSV Total 720 720 720 772 772 172
GHSV on CO 360 K11e; 360 143 143 143
Contact Time, Sec, 41.3 41.3 41.3 38.6 38.6 38.6
Material Balance % 100 98 100 99 100 99
CO Conversion, % Wt. 35 33 36 33 30 29
to HEC % Wt. 95 100 99 97 97 a7
H2 Conversion, % Wt. 68 64 67 78 76 71
.to HC % We. 51 49 49 53 56 55
Total Conv. CO+H2, % WL, 37 35 3B 35 33 31
Gm HC/m3 €O 201 192 207 188 207 190
HC Selectivity % Wt.
. c, 15 15 15 18 15 21
C2 2 1 2 11 11 13
C3 3 2 1 7 7 6
C4 8 8 7 16 18 16
C5 13 14 14 13 10 10
C .+ 59 60 6l 35 39 34
Olefin Selectivigy, % Wt.
- c 5 33 26 16 2 14
c? a2 24 a7 3 3 4
Ci 67 67 68 1 20 13
CS 76 B0 BO 11 21 20
CS Olefin Selectivity, % Wt.
l-pentene 2 2 2 1 1 1
2-pentene 16 16 16 17 15 15
Methylbutenes 82 82 82 82 84 B4
Aromatics in c6+, % Wt. ‘ 8 8 8 41 39 22
90% OH, °F 396 376 362 - 372 360
253



TABLE C8

PROCESSING A NITROGEN DILUTED 1/1 H,/CO
CHARGE OVFR SG-B-2 AT 700 GESV

(1.1 WHSV Activation:

Unit
Run

600°F,

Charge (mole) HZ/CO/COZ/N2

Days On-Stream
Temp., Inlet °F

Avg. °F
Max. °F
Outlet®F

Iressure, PSIGC

Partial Press. CO, PSIA
GHSV Total

GHSV on CO

Contact Time, Sec.
Material Balance %

CO Conversion, % Wt.
to HC & Wt.
H2 Conversion, % Wt.
to HC % Wt.

Total Conv. CO+H2, g Wt.
Gm HC/m3 CO

HC Selectivity, % Wt.

Olefin Selectivi

C5 Olefin Selectivit
l-pentene
2-pentene
Methylbutenes

Aromatics in C6+' % Wt.

90% OH, °F

%

Wt.

6

4

l6 Hr, H2,
143 143
3-1 63-2

.9/1/.3/3.5
2.0 4.0
482 483
479 481
485 486
472 474
200 200
15 35
664 664
lle 116
4.8 44.8
104 101
36 33
94 93
B6 86
53 57
39 36
208 197
16 20
3 0
5 6
20 18
13 7
43 49
11 0
5 5
15 17
14 34
1l 1l
15 14
84 g5
35 21
367 36l

254

200 ISIG)

143
63-3

7.0
483
481
486
474
200
35
690
121
43.1
104

30
95
78
56

33
176

22
0
6

11
8

53

0
50
35
52

1
15
84
15

354



TABLE C9

EFFECT OF ELIMINATING CO, FROM DILUTED
1/1 HZ/CO CHARGE OVER SG-B-2 AT 750 GHSV

(0.8 WHSV Activation: 159-137 950°F, 16 Hr, H, 0 PSIG;

159-138 60C°F, 16 Hr, Hz, 200 PSIG)
Unit 159 159 159 159
Run : 137-2 137-3 138-2 138-3
Charge (mole) H:L,/co/coz/cl .9/1/0/3.1
Days On-Stream 4.0 5.9 3.9 5.9
Temp., Inlet °F 474 481 480 482
Avg. °F 479 478 476 479
Max., °F 486 485 485 - 485
Cutlet °F 468 468 466 469
Pressure, PSIG 200 200 200 200
Partial Press. CO, PSIA 40 40 40 40
GHSV Total 779 779 723 713
GHSV on CO 156 156 145 143
Contact Time, Sec. 37.2 37.2 40.0 40.6
Material Balance, % 101 100 100 100
CO Conversicn, % Wt. 35 34 35 34
to HC % Wt. a5 95 96 96
H2 Conversion, % Wt. 81 77 77 77
to HC % Wt. 54 52 52 55
Total anv. CO+H2. % Wt. 37 37 38 37
Gm HC/m~ CO 182 177 194 201
HC Selectivity, % Wt.
Cl 22 23 25 25
C2 B 8 B 8
C3 5 3 S 4
‘ C4 1¢ 15 12 12
: C5 10 11 12 10
i C6+ 45 40 39 42
Olefin Selectivity, % Wt.
: <, 20 20 20 20
P C3 0 50 0 0
'Cd- 4 14 16 17
) C5‘ S 24 38 27 37
C5 Olefin Selectivity, % Wt.
l1-Pentene 1 1l 1 1l
2-Pentene 14 132 13 12
Methylbutenes g 85 86 ‘ 86 87
Aromatics in C6+, % Wt. - 28 21 27 24

90% OH, °F i 358 354 334 361
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TABLE C10

AGING STUDY QOF SG-B-2 AT 485 °F

Run CT-143
Catalyst 5G- ,
Charge (mole) HZ/CO/COZ/CH4
Temp., Inlet oF
Avg. °F
Max. °F
Outlet °F
Pressure, PSIG
GHSV
WHSV
Days On-Stream
Contact Time, sec.
Material Balance, %

CO Conv. % Wt.
to HC % Wt.
H2 Conv. % Wt.
to HC % Wt.
Totai onv. $ Wt.
G HC/m~ CO
HC Selectivity, % Wt.
¢y
€2
C
C3
4
Cs
C6+
Olefin Selectivity, % Wt.
C,
C
3
C4
C
C5 Olefin Selectivity, %SWt.

l-pentene
2-pentene
Methylbutenes
c6+ Aromatics, % Wt.
90% OH, °F

60~1 60-2 60-3 60-4 60-5
B-2 B=-2 B-2 B-2 B-2
“———0.9/1/0.3/3.2
481 482 482 482 482
482 483 483 482 483
484 485 485 485 485
477 479 478 478 478
200 200 200 200 200
772 772 772 772 772
0.8 0.8 0.8 0.8 0.8
1.9 3.9 6.9 8.9 10.9
38.6 38.6 38.6 38.6 38.6
99 100 99 96 936
33 30 29 27 27
97 87 97 98 97
78 76 71 71 66
53 56 55 57 51
35 33 31 30 29
158 207 190 180 le2
18 15 21 30 13
11 11 13 12 14
7 7 6 4 4
16 18 16 12 16
13 10 10 8 12
35 39 34 34 41
16 2 14 16 2
3 3 4 5 5
1 20 13 16 29
11 21 30 37 44
1 1 1 1 1
17 15 15 15 15
82 84 84 84 84
41 39 22 24 23
NA 372 NA NA NA
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