APPENDIX D

DETAILED DATA OBTAINED WITH DEVELOPMENTAL
CATALYSTS S5G-B-3 AND SGF-B-~l
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TABLE D2
SYNTHESIS GAS CONVERSION OVER CATALYST SG-B-3

(Pretreatment: Hz, 16 BErs @ 600°F and 200 psig)

Run CT-143 64-2 64-3
Catalyst 5G- B-3 B-3
Temp., Inlet °F 494 495
Avg, °F 506 504
Max. °F 516 514
Outlet °F 487 487
GHSV 1001 1009
WHSV 1.4 1.4
Contact Time, sec. - 26.7 26.5
Material Balance, % 106 102
CO Conv. % wt. 37 36
tc HC % wt. 99 99
H2 Conv. $ wt. 79 76
to HC % wt. 60 59
Total Conv. % wt. 40 39
G HC/m~CO 224 . 217
HC Selectivity, % wt.
C1 19 20
C2 2 2
C3 5 5
C4 9 8
C5 12 11
: C6+ 53 53
Olefin Selectivity, % wt.
C2 32 32
C3 66 68
C4 80 79
C 85 85
5
C5 Olefin Selectivity, % wt.
l-pentene 4 4
2~pentene 31 35
Methylbutenes 65 61
C6+ Aromatics, % wt. 1 1

90% OH, °F 366 396
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TABLE D3

SYNTHESIS GAS CONVERSION OVER CATALYST SG~B-3
EFFECT OF TEMPERATURE

(Pretreatment:

Run CT~-143
Catalyst 8G-

Charge {(mole) H2/CO/C02/CH4

~ Temp., Inlet °F
Avg. °F
Max. °F
Qutlet®°F
Pressure, PSIG
GHSV
WHSV
Contact Time, sec.
Material Balance, %

CO Conv. & Wt.
to HC % Wt.
Hy Conv. ¥ Wt.

to HC g Wt.

Total Conv. % Wt.
G HC/m3 €O

HC Selectivity, Wt.

+

%
1l
C
2
C
3
C
4
C
5
C
£$

Olefin Selectivi

= d N

%
C
C
c
c
Cg Olefin Selectivity

l-pentene
2-pentene

Methylbutenes

C6+ Aromatics, % Wt.
90% OH, °F

H

%

Wt.

ot 16 Hrs @ 600°F and 200 psig}

67-1 65-1 66-1 65.3
B-3 -
0.9/1.0/0.3/3.1 >
460 480 4949 518
457 483 501 518
460 485 508 525
449 473 4990 508
200 200 200 200
1039 1047 1057 1063
1.8 1.8 1.8 1.9
25.7 25.5 25.2 25.1
100 102 98 104
27 29 32 32
98 98 97 94
66 75 B85 B0
56 52 57 56
29 32 35 35
185 180 210 202
25 g 26 27
12 14 12 14

4 6 5 7

9 13 11 12

9 10 8 6

42 48 38 34
17 14 14 12
50 67 33 50
76 69 51 51
87 80 72 71

Wt.

2 1 1 1

17 16 15 le.
81 83 g4 B3

6 <) 9 9
368 365 367 341
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PROCESSING H
950°F HYD

Run CT-159-141-

Days On-Stream

Temperature, Inlet, °F
Average, °F
Maximum, °F

Outlet' =F
Pressure, psig
GHSV
WHSV

Contact Time, sec.
Material Balance, % wt.
CO Conversion, % wt.
To HC, & wt.
H2 Conversion, % wt.
To HC, % wt.

Total Conversion,. % wt.
gm HC/m3 €O
gm C3+ HC/gm Catalyst/Hr

HC Selectivity, % wt.

+
i

o
=
noaeanOonnNn

LR POy N D B

n Selectivity, % wt,.

C
C. Olefin Selectivity
l-Pentene
2-Pentene
Methylbutenes
Aromatics in C6+. % wt.
90% OH, °F

TABLE D4

266

[\ 4]

.107

/CO OVER SG-B-3 AFTER
ROGEN PRETREATMENT

3
3.8
476
476
486
465
200
531
0.8
54.6
99
28
100
63
54

30

156
0.074

415

958
28
99
62
50

30

140
0.064

22



PROCESSING A H

400 PSIG FOLLOWING 600

Run Number 159-
Pretreated with H2 at
Days On Stream

Temperature, Lnlet, °F
average, °F
Maximum, °F
outlet, °F

GHSV

WHSV

Contact Time, sec
Material Balance, % wt

CO Conversicn, % wt
To BC, % wt
H. Conversion, % wt

2 To HC, % wt

Total Conversion, % wt
gm HC/m3 CO
gm C3+ HC/gm Catalyst/hr

HC Selectivity, & wt

C_ Olefin Selectivity, % wt

l1-Pentene
2-Pentene
Methylbutenes

. . +
Aromatics in C6 r 3wt
oD% OH, °F

TABLE D5

/CO CHARGE OVER SG-B-2 AT

¢ AND 950°F HYDROGEN PRETREATMENTS

142-1 142-2 142-3 144-1 144-2 144-3  144-4
e 600°F ———> «———— 950°F ———
0.9 1.8 2.8 0.9 1.8 2.8 4.8
483 491 473 492 498 498 498
484 492 474 493 500 502 502
508 515 486 513 515 516 515
469 479 465 478 486 490 490
517 531 523 465 506 1029 1003
0.8 0.8 0.8 0.7 0.7 1.5 1.5
106.3 101.9 106.8 115.1 107.1  S52.6  54.3
100 99 100 98 100 10 .99
41 43 27 39 37 25 23
99 98 99 98 98 99 98
87 87 65 80 79 51 47
47 53 56 47 49 50 53
44 46 29 42 40 27 25
192 235 135 195 187 135 137
0.094 0.118 ©0.062 ©0.082 0.082 0.117 0.117
16 15 20 18 21 23 24
2 2 3 3 3 4 3
5 3 8 3 4 5 5
6 9 10 8 8 10 8
8 12 8 10 9 11 11
63 59 52 59 54 47 49
20 14 25 29 29 40 50
69 98 73 70 66 57 57
78 57 74 60 69 72 7
82 82 80 77 78 79 80
6 6 7 2 3 3 3
48 51 58 23 28 29 31
46 42 36 75 69 68 66
0 0 0 0 0 0 0
535 554 565 453 465 437 432
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TABLE Dé

PROCESSING A H2/C0 CHARGE OVER SG-B-3 AT 50 PSIC AND 515°F

(Pretreatment: H 16 Hrs, 600°F, 200 psig)

2!‘
Run Number 159-153~ 2 3
Days On-Stream 1.8 3.8
Temperature, Inlet, °F 505 507
. Average, °F 507 508
Maximum, °F 514 513
. Outlet, °F 497 500
GHSV 5086 287
WHSV _— 0.7 0.4
Contact Time, sec. I 16.7 29.5
Material Balance, % wt To101 103
CO Conversion, % wt 33 38
Te HC, % wt 96 92
H2 Conversion, % wt 75 84
To HC, % wt 5% ~~62
Total Conversion, % wt 36 41
gm HC/m-” CO 181 208
gm C3+ HC/gm Catalyst/Hr 0.061 0.038
HC Selectivity, % wt
C‘1 37 40
C2 4 4
C3 S 4
C4 11 7
C5 12 10
cot 32 36
6
Olefin Selectivity, % wt
C2 25 22
C3 55 37
C4 59 52
C5 71 6l
C5 Olefin Selectivity
l1-Pentene 2 2
2~Pentene 16 16
Methylbutenes 83 82
Aromatics in C6+’ % wt 3 9
9p% OH, °F 328 360
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TABLE D7

PROCESSING A H./CO CHARGE OVER SG~B-3 AT
100 PSIG, 515°F,; AND VARIOUS CONTACT TIMES

{Pretreatment: Hz,

Run Number 159-

Days On-Stream

Temperature, Inlet, °F
Average, °F

Maximum, °F

Outlet, °F

GHSV
WHSV
Contact Time, sec.
Material Balance, % wt
CO Conversion, % wt

To HC, % wt
H2 Conversion, % wt

To HC, % wt
Total Conversion, % wt
gm HC/m> CO
gm C3+ HC/gm Catalyst/Hr

BC Selectivity, % wt

St

Olefin Selectivity, % wt

2
3
4
5

g

c
C
C

C_ Olefin Selectivity
l-Pentene
2-Pentene
Methylbutenes

Aromatics in C6+, % wt
90% OH, °F

152-1
0.8
498
496
512
484
507
0.7
29.6
29
42
26
88
55
45
224
0.097

21
3
3

10

15

49

25
43
65
75

16
82

378

16 Hrs, 600°F, 200 psiq)

152-2 152-3 155-1

l.8 2.8 1.8
501 503 503
500 504 501
515 516 513
490 494 492
519 1027 290

0.8 1.5 0.4
28.9 14.6 51.8
101 101 97
40 28 46
96 98 93
85 64 91
56 63 56
43 30 49
220 1387 229

0.092 0.154

26 26 28

3 3 3

3 4 3

9 11 11
13 15 12
46 42 42
25 40 23
49 56 37
66 76 53
77 84 63

2 2 2
16 17 le
82 81 B2

1 1 1
377 348 393

269

0.052

155-2
2.8
503
506
517
495
1031
1.5
14.5
102
24
98
57
60
26
138
0.103

32

11
13
36

40
50
74
84

16
B2

343



PROCESSING A H,/CO CHARGE OVER SG-B-3 AT

TABLE D8

200 PSIG, 515 F, AND VARIOUS CONTACT TIMES

(Pretreatment: H,, 16 Hrs, 600°F, 200 psig)

CT Unit
Run Number
Days On-Stream
Temperature, Inlet, °F
Average, °F
Maximum, °F
Qutlet, °F
GHSV
WHSV
Contact Time, sec.
Material Balance, % wt
CO Conversion, % wt
To HC, % wt
H2 Conversion, % wt
To HC, % wt
Total Conversion, % wt
gm HC/m3 CO
gm C3+ HC/gm Catalyst/Hr

HC Selectivity, % wt

1
2
3
4
S5+
6

QOO0 0a0

QOlefin Selectivity, % wt

c
2

3
4
5

C_ Olefin Selectivity
l-Pentene
2-Pentene
‘Methylbutenes

C
Cc
c

Aromatics in C6+, % wt
90% OH, °F

2

159
156-1
l.8
497
495
513
484
299
0.4
94.1
95
45
94
93
55
48
234
0.064

19
11

59

29
43
64
79

16
B2

411

159
156-2
2.8
495
499
520
486
2006
2.9
13.9
99
15
29
33
52
1e
86

0.145

24

13
46

100
50
79
88

159
156-3
3.8
494
494
514
484
531
0.8
52.8
98
37
28
80
53
40
200
0.093

21

11
54

50
55
73
84

23
75

143
65-2
1.9
494
506
516
487
1001
1.4
26.7
106
37
99
79
60
40
224

0.192

19

12
53

32
66
80
B85

31
65

366

143
64-3
2.9
495
504
514
487
1009
1.4
26.5
102
36
99
76
59
39
217
0.183

20

11
53

32
€8
79
B5

35
61

396



TABLE D9

PROCESSING A H_/CO CHARGE OVER SG-B-3 AT

2

400 PSIG, 515°F, AND VARIOUS CONTACT TIMES

(Pretreatment:
Run Number 159- 142~1
Days On-Stream c.9
Temperature, Inlet, °F 483
.Average, °F  4B4
Maximum, °F 508
Outlet, °F 469
GHSV 517
WHSVY 0.8
Contact Time, sec. 106.3
Material Balance, % wt 100
CO Conversion, % wt 41
To HC, % wt Q9
H_ Conversion, % wt 87
To HC, % wt 47
Total Conversion, & wt 44
gm HC/m3 co 192
gm c3+ HC/gm Catalyst/Hr 0.094
HC Selectivity, % wt
C 16
s ;
C3 5
C4 13
C5 8
¢t 63
&
Olefin Selectivity, % wt
C. 20
ci' 69
C4 78
C5 B2
C_ Olefin Selectivity
l1-Pentene 6
2-Pentene 48
Methylbutenes 46
Aromatics in C.%, % wt o]
90% OH, °F

535

H2, 16 Hrs, 600°F, 200 psig}
14z2-2 154-1 154~2
1.8 0.8 l.6
491 480 491
492 483 . 492
515 506 511
479 468 477
531 200 911
0.8 1.3 1.3
10l1l.9 60.7 59.7
99 98 102
43 34 36
98 99 99
87 71 77
53 51 55
46 37 39
235 176 204
0.118 0.150 0.172
15 14 16
2 2 2
3 5 5
9 8 7
12 9 10
59 62 60
14 25 40
98 72 66
57 74 75
82 81 g2
6 6 6
51 56 59
42 38 35
0 0 8]
554 514 505
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154-3
2.8
498
497
516
486
1987
2.8
27.3.
101
21
99
47
59
23
126
0.225

18

10
53
33
75

71
B3

51
43

456

154-4
3.8
495
497
515
484
516
0.7
105.0
105
41
98
88
54
44
214
0.098

un

a |

29
69
75
B2

58
36

525



TABLE DlO

PROCESS VARIABLE STUDY WITH 2H2/C0 OVER CATALYST SG-B-3 AT 50 AND 100 PSIG
(Pretreatment: Hz' 16 Hr, 200 psig, &QC°F}

50 psig 100 psig
Run CT-159- 193-1 193-2 193-3 198-2 198-3 199-1 199-2 199-3
bays On Stream 1.0 2.0 3.0 1.8 2.8 1,1 2.0 3.0
Temparature, Inlet, °F 470 483 496 496 515 486 486 487
Average, °F 479 492 506 491 . 510 485 489 492
Maximum, °F 484 499 514 501 520 498 500 502
Outlet, °F 476 488 501 484 498 473 478 481
GHsV 599 560 560 501 507 291 711 1063
WHSV 0.6 Q.6 0.6 0.5 0.5 0.3 0,7 1.1
Contact Time, sec. 16.1 16.1 15.8 32.4 31.4 52.3 21.4 14.3
Material Balance, % wt 98 97 96 97 26 93 96 97
CC Conversion, & wt 71 68 66 71 74 89 &0 46
To HC, & wt 99 98 97 98 96 g5 99 99
H2 Conversion, % wt 74 74 76 82 86 92 64 50
To HC, % wt 55 57 61 56 59 55 54 54
Total Conversion, % wt 71 69 67 73 75 a9 61 46
gm HC/m3 co 382 368 366 201 417 472 340 262
BC Selectivity, % wt
C1 32 43 53 32 43 il 31 34
C2 4 5 5 4 5 4 4 4
C3 6 6 [ 4 5 5 5 5
C4 10 9 7 8 7 6 9 7
CS 13 10 8 12 10 B 12 11
C6+ 35 - 27 21 40 31 46 39 3s
Olefin Selectivity, & wt
C2 13 8 4 11 6 4 16 18
C3 15 13 21 10 10 5 19 28
C4 47 48 48 42 38 a0 53 57__
C5 62 6l 57 s7 52 44 68 76
C. Olefin Selectivity, % wt
l-Pentene 2 2 2 2 2 2 2 3
2-Pentene 16 15 16 16 16 14 17 19
Methylbutenes a3 83 82 82 82 84 81 79
Aromatics in C6+, % wt 0 0 1 0 1 1 0 1
90% OH, °F 366 342 328 389 370 392 k1Y) 357
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TABLE D13

PROCESSING H./CO CHARGE OVER SG-B-3 AT 200 PSIG
FOLLOWING OXIDATIVE REGENERATION

{Regeneration: Air,
(Pretreatment: Hz,
‘Run CT 159-140-~ 1 2
Days On-Stream 0.9 1
Temperature, Inlet, °F 468 471
Average, °‘F 473 476
Maximum, °F 486 487
Outlet, °F 460 464
GHSV 509 563
WHSV 0.8 0
Contact Time, sec. 56.8 51.
Material Balance, % wt. 99 a8
CO Conversion, % wt. 34 37
To HC, % wt, 99 99
H2 Conversion, % wt. 79 75
To HC, % wt. 55 48
Total Conversion, % wt. 37 39
gm HC/m~ CO 198 197
gm c3+ HC/gm Catalyst/Hr 0.097 0.
HC Selectivity, % wt.
Cl 15 14
C2 2 2
C3 4 4
C‘J 8 7
C5 11 10
cot 61 63
01e§in Selectivity, % wt.
Cy 20 25
C3 70 10
C4 75 76
C 84 g4
c. Olefin Selectivity )
1-Pentene 4 5
2-Pentene 31 40
Methylbutenes 65 55
Aromatics in C6+, % wt. 1 0
90% OH, °F 456 495

1l Hr.

3

.8 2.8

.B 0.8
3 50.2

108

3
27
70

418

27>

4
3.

500
515
488
547
0.
£1.3
97
39
98
84
53

42
217

0.

22

11
52

16
63
72
81

3
25

387

8

8

105

@ 950°F and 100 psig)
16 Hr. @ 600°F and 200 psig)

5
5.8

44
230
0.107

24
3
3
8

13

50

25
49
71
8l

2
20
78

6

368

6
6.8
505
510
524
496
543
0.8
51.2
97
38
96
83
56

42
217

0.090

30
4
4
g8

10

45

22
55
70
81

2
19
78

1

leB

7
7.8
506
510
525
497
544
0.8
51.0
104
41
97
B2
49

44
209

0.0%0

29
3
3
7

10

47

25
49
69
B2

2
i8
B8O

1

369
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PROCESSING A 2H

Run Number 159-
Days On-Stream

Temperature, Inlet, °F
Averadge, °F
Maximum, °F
Qutlet, °F

Pressure, psig

GHSV

WHSV

Contact Time, sec.
Material Balance, % wt

CO Conversion, % wt
To HC, % wt

Hz Conversion,
To HC, & wt

Total Conversion, % wt

qm HC{m3 co
gm C, HC/gm Catalyst/Hr

HC Selectivity, % wt
C
2
3
Cq

C

o3+
Ce
Olefin Selectivity, % wt

¢,

3
4
5

C5 Olefin Selectivity
1-Pentene
2=-Pentene
Methylbutenes

c
C
C

Aromatics in C6+, % wt
90% OH, °F

TABLE D15

/CO CHARGE AT S00°F AND 200 PSIG
FOLLOWING OiIDATIVE REGENERATION OF SG-B-3

{(159-147 1 Hr Air at 950°F, 100 psig)

(159-148 5 Hr Air at 950°F,

147-1

0.8

486
494
499
486

200

516
0.5
55.3

97

76
99
80
53
76

375

0.093

1
418

277

147-2
1.8

4%0
498
504
491

200

517
0.5
54.8

lo2

400

100 psig)
148-1 148-2

0.8 l.8
485 488
493 496
500 501
487 490
200 200
500 501

0.5 0.5

57.0 56.7
94 100
74 70
99 99
78 75
54 60
74 70
370 429

0.087 0.104

30 28
4 4
5 5
8 B
10 8
43 46
7 10
6 6
40 43
56 59
2 2
16 18
B2 80
1 1
425 415

148-3
3.8

490
497
502
491

205

497
0.5
58.5

100

412
0.100

28
4
6
9

10

43

398
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TABLE D17

COMPARISON OF FRESH AND REGENERATED S5G-B-3 FOR
PROCESSING H2/C° CHARGE AT 515°F AND 200 PSIG

CT Unit . < T 143 5 < 158 —= >
Prash( ) After 3rd Reg After 3rd Reg
Days On-5Stream Q. 1.9 2.9 0.9 1.9 2.9 0.9 1.9 2.9
Run 64-1 64-2 64-3 68-19 68-20 68-21 106-19 106-20 106-21
Temperature, Inlet, °F 490 494 495 490 495 498 491 496 498
Average, °F 500 506 to4 502 508 512 498 501 502
Maximum, °F 513 516 sl4 514 513 515 516 515 515
Outlet, °F 480 487 487 486 490 492 488 493 494
GHSV 890 1001 1009 1027 1034 1034 1030 1033 1033
WHSV 1.2 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5
Contact Time, sec. 30.0 26.7 26.5 26.0 25.8 25.8 25.9 25.8 25.8
Material Balance, % wt 101 106 102 103 100 104 101 98 100
CO Converstion, &% wt 43 37 6 29 27 25 3l 10 29
To HC, % wt a8 99 99 29 99 99 99 99 99
H2 Conversion, % wt a7 79 76 62 55 56 0 63 62
To HC, % wt 58 60 59 54 53 53 L] 54 RS
Total gonversion, § wt 47 40 39 a1 29 27 34 32 3l
g HC/m™ CO 246 224 217 170 152 146 183 169 163
HC Selectivity, % wt
Cl 16 19 20 18 18 21 20 21 22
C2 2 2 2 2 2 2 2 2 3
C:‘I 4 5 5 3 4 4 4 3 4
C4 7 9 B 8 9 9 10 11 10
C5 11 12 11 12 12 10 12 11 13
cﬁ" 60 53 53 57 55 54 52 50 48
Olefin Selectivity, % wt
C2 28 32 32 32 26 5 24 24 40
C3 62 6E 68 50 65 <1 a9. 49 49
C‘ 77 8¢ 79 &7 73 72 62 &7 70
C5 a3 85 85 81 B2 83 80 BJ 81
C. Olefin Selectivity, & wt
l-Pentene 3 4 4 F] 2 2 2 2 2
2-Pantene 24 31 35 19 20 21 18 18 19
Methylbutenes 73 65 61 79 78 17 a0 80 79
¢ * Aromatics, ¥ wt 1 1 1 6 7 6 <1 7 <1
96l OH, *F a7 366 396 378 - - i78 367 359

) H2 activation for 16 hrs, 600°F, 200 psig

(2) Catalyst regeneration for 16 hrs, air, 950°F, one atmosphere + Hz activation 16 hrs, E6C0°F, 0 psig

(3) catalyst regeperation for 16 hrs, air, 950°F, 100 psigq + H2 activation 16 hrs, 600°F, O psig
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PROCESSING A 2

H

TABLE D18

/CCO CHARGE OVER REGENERATED SG-B-3

AT2500°F AND 200 PSIG
(4th Regeneration: 16 Hrs, Air, 95
{(Pretreat: H2, 16 Hrs, 600°F,
Run CT=-158-106- 22 23
Days On-Stream 0.9 1.8
Temperature, Inlet, °F 481 486
Average, °F 484 489
Maximum, °F 497 500
outlet, °F 473 479
Pressure, psig 200 200
GHSV 501 514
WHSV 0.5 0.5
Material Balance, % wt 93 97
CO Conversion, % wt 77 74
To HC, % wt 99 99
H2Conversion, % wt 80 78
To HC, % wt 52 54
Total Conversion, % wt 77 75
~gm HC/m3 CO 412 413
HC Selectivity, & wt
C1 24 26
C2 3 4
C3 5 5
C4 7 7
C5 11 10
C6+ 50 48
Olefin Selectivity, $ wt
C2 8 8
C3 3 10
C4 30 30
C 46 43
5
C5 Olefin Selectivity, & wt
l-Pentene 2 2
2-Pentene 16 15
Methylbutenes 82 83
Aromatics in C6+, 2 wt < 1 < 1
90%, OH, °F 403 372

280

0°F,
0 ps

24
2.8

488
492
502
483
200
516
0.5

a7
71

99
75

- 54

71
398

28
4
6
8

11

43

10
28
26

2
19
79

<1
364

100 psig)
ig)

25
4.9

487
489
497
481
200
514
0.5

98

63
g9
68
57

64
378

28
4
5
9

11

43

10
10
31
42

2
14
84

< 1

375

26
5.9

489
492
500
482
200
514
0.5

101

59
29
65
58

60
348

10
12
28
43

2
14
84

< 1
362

27
6.9

490
493
500
481
200
514
0.5

97

57
99
63
58

58
344

10

32
46

2
14
84

8

369



Al

{(5th Regeneration:

TABLE D19
PROCESSING A 2 H.,/CO CHARGE OVER REGENERATED SG-B-3

500°F AND 200 PSIG
16 Hrs, Air, 950°F, 100 psig)
{Pretreat: Hz, 16 Hrs, 600°F, O psig)

Run CT-158-106~- 28
Days On-Stream 1
Temperature, Inlet, °F 477
Average, °F 480
Maximum, °F 492
Outlet, °F 469
Pressure, psig 200
GHSV 536
WHSV 0
Material Balance, % wt 92
CO Conversion, % wt 61
To HC, % wt 99
H2Conversion, $ wt 63
To HC, & wt 52
Total Conversion, % wt 61
gm HC/m- CO 340
HC Selectivity, % wt
Cl 18
C2 2
C3 5
C4 10
C5 12
C6+ 53
Olefin Selectivity, % wt
02 25
C3 1
C4 21
C5 31
C5 Qlefin Selectivity, % wt
l1-Pentene 2
2-Pentene 14
Methylbutenes B4
8

Aromatics in C6+' % wt
Q0% OH, °F

.9

'5

281

29
2.9

488
491
499
483

200
530
0.5

96

68
29
73
55

69
388

26
4
6

10

11

43

20
29

13
85

30
4.0

491
493
502
485

200
527
0.5

98

65
99
70
54

66
364

29
4
6
9

10

42

18
27

13
85

491
493
501
485

200
527
0.5

98
61
99
65
54

61
334

10

19
28

13
85

492
493
501
485

200
521
0.5

97

58
29
62
54

59
327



TABLE D20

PROCESSING A H,_/CO CHARGE OVER REGENERATED SG-B-J]

(4th.Regeneration:

Run CT-143-68-
Days On—-Stream

Temperature, Inlet, °F

Average, °F
Maximum, °F

Qutlet, °F

Pressure, psig
GHSV
WHSV

Material Balance, % wt

CO Conversion, % wt
To HC, % wt
H, Conversion, % wt

2 To HC, % wt

Total anversion, % wt
gm HC/m"~ CO

HC Selectivity, % wt

1
2
3
4
S+
6

NN ONNnN

Olefin Selectivity, % wt

[»]

2
3
4

c
c
Cs

C, Olefin Selectivity, % wt

1-Pentene
2-Pentene
Methylbutenes

Aromatics in C6+; % Wt
90% OH, °F

2

22 23
0.9 l.9
483 487
489 493
498 501
477 482
200 200
525 530
0.7 0.8

98 102
34 3l
99 9%
68 68
53 55
36 34
190 175
14 18
1 3

3 3

7 7
10 9
65 &0
33 40
49 50
65 67
77 79
2 2
18 19
80 79
9 7
449 398

282

AT S00°F AND 200 PSIG

487
494
499
482

200
496
0.7

90

29
99
62
56

31
169

18
2
3
8

11

58

33
50
74
79

20
78

399

491
496
501
485

200
519
0.7

162

29
99
6l
55

3l
162

21
2
4
B

10

55

32
37
€6
79

21
77

-
364

16 Hrs, Air, 950°F, 0 psig}
(Pretreat: Hz, 16 Hrs, 600°F, 0 psiqg)

490
494
500,
484

200
517
0.7

105

27
99
63
61

30
139

35
50
€9
81

2
22
76

7
348

491
495
500
485

200
514
0.7

102

26
99
59
58

28
151

39
57
71
81

2
22
76

8
363

491
494
500
486

200
504
0.7

104

25
99
57
59

27
141

26
56
71
a1

23
75

8
331



PROCESSING A H

(5th Regeneration:

2

TABLE D21

/CO CHARGE OVER REGENERATED SG-B-3

AT S500°F AND 200 PSIG

Run CT-143-68- 29
Days On-Stream 0.8
Temperature, Inlet, °F 483
Average, °F 490
Maximum, °F 492
Outlet, °F 488
Pressure, psig 200
GHSV 520
WHSV 0.7
ﬂaterial Balance, % wt 103
C0 Conversion, % wt 35
To HC, % wt 99
H2 Conversion, & wt 71
To HC, % wt 49
Total anversion, $ wt 38
gm HC/m~ CO : 175
HC Selectivity, % wt
C1 15
C2 2
C3 4
C4 9
C5+ 12
C6 58
Olefin Selectivity, % wt
C2 35
C3 42
C4 6l
C5 75
Cq Olefin Selectivity, % wt
1-Pentene 2
2-Pentene 17
Methylbutenes 81
Aromatics in C6+' $ wt 7

90% OH, °F

283

30
2.8

493
498
505
488

200
524
0-7

95

31
99
67
58
34

179

18
3
2

15
50
41

59
17

32
4.8

493
498
502
487

200
521
0.7

103

25
99
59

28
143

24

35
50
64
79

19
79

16 Hrsg, Air, 950°F, 0 psiq)
{Pretreat: Hz, 16 Hrs, 600°F, 0 psiq)

494
497
503
488

200
521
0.7

101

24
99
58
58

26
127

26
2
5
7

11

49

67
50
60
79

19
79

101

24

- 99

56
57

26
132

26
2
5
8

10

49

50
50
68
80

20
78



PROCESSING H2/C0 OVER REGENERATED S5G-B~3 AT S500°F AND 200 PSIG

{6th Regenerat
(Pretreat:

Run Number CT=-143-68-
Days On-Stream

Temperature, Inlet, °F
Average, °F
Maximum, °F
Outlet, °F

GHSV

WHSV

Materjial Balance, % wt

CO Conversion, % wt
To HC, &% wt

H2 Conversion, &% wt
To HC, & wt

Total Conversion, % wt

g HC/m~ CO

HC Selectivity, % wt
1

2

3

4

54
6

Olefin Selectivity, % wt

2
3
4
5

C_ Olefin Selectivyt, % wt
l1-Pentene
2-Pentene
Methylbutenes

oO0NONN

0

c
c
C

c + Aromatics, & wt
98« oH, °F

ion:

TABLE D22

16 Hrs,

16 Hrs, H._,

35
1.9
490
496
501
487
523
0.7
102
27
99
57
56
29
153

18
1
3

10

12

56

47
39
57
69

17
8l

9
385

2

36
2.9
494
499
503
490
536
0.8
102
25
29
53
55
27
136

20
2
4
8

10

56

50
3l
54
73

17
81

9
383

Air, 950°F, 0 psiqg)

950°F, 0 psig)

37
3.9
494
498 -
502
489
576
0.8
106
22
29
54
61
25
111

23
2
5

10
9

51

50
40
57
76

17
82

9
383

38

4.
496

500
504
491
533

0.

103
22
99
50
57
24

121

23

10

52

50
40
62
76

17
8l

10
390

39

493
497
501
489
533

102
20
99
47
57
22

111

24

10
50
50
49

62
78

17
81

378

40
6.9
493
496
500
488
533
0.8
101
13
99
44
57
21
106

32
50
65
79

18

80

10
374
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PROCESSING H./CO OVER SG-B-3 AT 515°F AND 200 PSIG
AFTER AN EXTENDED PRETREATMENT

(Pretreat:

Run CT-159-109-
Days On Stream

Temperature, Inlet, °F
“ Average, °F

Maximum, °F
Outlet, °F

GHSV

WHSV

Contact Time, sec.

Material Balance, % wt

CO Conversion, % wt,
To HC, % wt
H. Convexrsion, % wt

2To HC, % wt

‘Total Comversion, % wt
gm HC/m” CO
gm C3+ HC7gm Catalyst/hr

HC Selectivity, % wt

eXkeNeNeReEL
<h¥1htthH

Olefin Selectivity, % wt

C. Olefin Selectivity
1-Pentene
2-Pentene
Methylbutenes

Aromatics in CG+’ % wt
90% OH, °F

H

2'

TABLE D24

66 Hr,

1
0.9

496
495
512
483
500
0.7
56.3
96

39
97
87
56

43
226

0.014

19
2
3
6

13

57

17
42
61
73

17
82

379

289

950°F, 200 psig)

2
1.9

496
501
513
490
506
0.7
55.6
97

39
98
B4
54

42
215

0.094

22
3
3
9
12
51

28
42
58
73

17
81

384

502
502
514
493
506
0.7
55.5
97

37
a8
81
54

40
203
0.084

26
3
4
9

12

47

28
33
60
73

17
81

378

503
504
515
495
506
0.7
55.5
98

36
98
79
53

39
196
0.078

28

11
45

25
37
58
73

17
81

377
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TABLE D28

PROCESSING A H./CO CHARGE OVER SG-B-3 AT

515°F AN

3’ 200 PSIG-CYCLE 1

(Pretreat: Hz, 16 Hr, 600°F, 200 psig)

Run CT-159-149-
Days On-Stream

Inlet, °
Average,
Maximum,
Outlet, °

Temperature,

o o
 t My

Pressure, psig
GHSV
WHSV

Contact Time, sec
Material Balance, % wt
CO Conversiocn, % wt

To HC, & wt
H.. Conversion,

2 To HC, % wt

% wt

Total anversiOn, % wt
gm HC/m™ CO

gm C3+Hc/gm Catalyst/hr
HC Selectivity, %

1

wt

nanQan

2
3
4
5
Cet

Olefin Selectivity, % wt

Olefin Selectivity
l1-Pentene
2-Pentene
Methylbutenes

Aromatics in C_+, %

6 wt
90%, OH, °F

1 2 3
1.0 1.9 2.9
476 499 498
490 496 498
512 516 515
474 483 484
200 200 200
470 530 537
0.7 0.8 0.8
59.8 52.9 52.2
98 102 100
42 39 38
97 97 97
90 84 81
53 56 55
45 43 41
210 222 211
0.088 0.105 0.100
19 19 20
3 3 3
3 3 3
8 7 8
12 11 12
56 56 54
29 29 29
43 55 62
67 71 72
81 82 83
2 2 3
20 21 24
78 77 74
1 1 0
424 412 404

297

498
497
514
485

200
540
0.8

52.0
100

37
97
80
56

40
209

0.098

21
3
4
8

11

53

29
66
76
B4

3
26
71

0
408

502
500
517
488

200
539
c.8

52.0
102

37
97
80
58

40
221

0.103

21
3
5

10

12

49

26
63
78
84

3
28
69

0
406

502
501
517
489

200
540
0.8

52.1
102

36
97
79
55

39
200
0.088

25
3
5
9

11

48

28
69
77
85

3
29
67

0
411



TABLE D29

PROCESSING A H_/CO CHARGE OVER REGENERATED SG-B-3

AT 815°F AND 200 PSIG-CYCLE 2

(Regeneration: Air, 1 Hr, 750°F, 100 psiqg)

{Pretreat: H

Run CT-159-150-
Days On-Stream

Temperature, Inlet, °F
' Average, °F
Maximum, °F

Outlet, P

Pressure, psig
GHSV
WHSV

Contact Time, sec
Material Balance, % wt

CO Conversion, % wt
To HC, % wt
H, Conversion, % wt

2 m0 HC, % wt

Total Cgnversion, % wt
gm HC/m” CO
gm C3+Hc/gm Catalyst/hr

HC Selectivity, & wt

C. Olefin Selectivity
l1-Pentene
2-Pentene
Methylbutenes

Aromatics in C
90%, OH, °F

6+, % wt

1
0.8

489
488
510
474

200
514
0.8

54.8
96

43
199

0.094

18

23
75

0
430

2
l.8

495
495
513
482

200
516
0.8

54.5
98

42
97
88
56

45
232

0,110 0.096 0.104

18
2
4
]

12

56

28
59
74
83

3

24
73

0
425

298

3
2.8

499
498
514
485

200
50%
0.8

55.2
97

40
97
87
54

43
216

22
3
4
8

10

52

25
63
74
83

3
27
70

¢
418

16 Hr, 600°F, 200 psig)

4
4.8

497
499
515
489

200
501
0.7

55.9
99

40
87
84
56

43
234

21
3
4

10

11

50

27
62
75
B4

3
27
70

0
410

499
501
516
490

200
503
0.7

55.7
100

39
97
84
54

42
212

0.089

25
3
4
8

10

50

25
69
77
84

3
29
68

0
415

500
502
515
491

200
503
0.7

55.8
96

a8
87
82
s3

41
196
0.080

27
3
5
9

10

46

29
63
78
B4

3
29
68

o
404

55.6
98

37
97
81
55

40
196
¢.078

22
4
5
8

10

45

25
59
75
84

29
68

0
400



TABLE D30

PROCESSING A H2/C0 CHARGE OVER REGENERATED SG-B~3
AT S515°F AND 200 PSIG-CYCLE 3

(Regeneration:'Air, 1 Hr, 750°F, 100 psig)
(Pretreat: H 16 Hr, 600°F, 200 psig)

2’
Run CT-159-151- 1 2 3 4 S 6
Days On-Stream 0.8 2.8 3.9 4,9 5.8 6.8
Temperature, Inlet, °F 491 500 502 500 501 502
Average, °F 491 501 502 500 504 506
Maximum, °F 508 515 515 512 515 516
Outlet, °F 478 490 493 488 494 496
Pressure, psig 200 200 200 200 200 200
GHSV 521 534 537 539 531 540
WHSV 0.8 0.8 0.8 0.8 0.8 0.8
Contact Time, sec 54.2 52.5 52.2 52.2 52.8 51.9
Material Balance, ¥ wt 92 98 100 108 104 102
CO Conversion, % wt 39 40 37 39 36 37
To HC, % wt 98 97 97 98 97 97
,H2Conversion, % wt _ 83 8l 80 80 80 81
To HC, % wt 51 54 55 53 56 57
Total anversion, % wt 42 43 490 42 39 40
gm HC/m™ CO 196 235 207 225 196 202
gm C3+Hc/gm Catalyst/hr 0.094 0.115 0.093 ©0.107 0,080 0.084
HC Selectivity, % wt
Cl 19 20 25 21 28 28
C2 2 2 3 3 4 4
C3 3 3 3 3 : 4 4
C4 8 9 7 6 8 8
CS 11 13 10 8 11 11
c6+ 56 52 52 60 46 46
Olefin Selectivity, % wt
C2 i3 29 29 29 25 22
C3 50 49 50 57 55 50
C4 70 70 70 70 71 71
C5 gl 82 82 B4 83 83
C5 Olefin Selectivity
l1-Pentene 2 2 3 2 2 2
2-Pentene 18 19 20 21 22 21
Methylbutenes 80 79 78 77 75 76
Aromatics in C6+, $ wt 0 0 ¢ 1 1 1
412 393 395 404 390 390

90%, OH, °F
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TABLE D31

PROCESSING A HZ/CO CHARGE OVER REGENERATED SG-EB-3
AT S15°F AND 200 PSIG-CYCLE 4

(Regeneration: Ai
{Pretreat: H2,

Run CT-159-157-
Days On-Stream

Temperature, Inlet, °F
Average, °F
Maximum, °F

Outlet, °F
Pressure, psig
GHSV
WHEV

Contact Time, sec
Material Balance, % wt

CO Conversion, % wt
To HC, % wt
H., Conversion, % wt

2TO HC, % wt

Total anversion, % wt
gm HC/m~ CO
gm C3+ HC/gm Catalyst/hr

HC Selectivity, % wt

'_l

nonNoan
Lt o

T un
+

Olefin Selectivity, % wt

C5 Olefin Selectivity
l1-Pentene

2-Pentene
Methylbutenes

Aromatics in C6+’ 3 wt
90% OQH, °F

r, 1 Hr, 750°F, 100 psiqg)

16 Hr, 600°F,

42
186
c.0

27

12
46

33
28
56
71

17
81

398

300

200 psiqg}

76

196
0.081

27

12
48

33
42
60
75

18
80

393
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TABLE D34

PROCESSING H2/CO OVER FRESH SG-B-3 AT 500°F AND 200 PSIG
(Activation: 16 Hrs, H_, 600°F, 200 psig)

2
Run Number CT-143-70- 1 2 3 4 5
Days On Stream 0.9 1.9 3.9 4.9 5.9
Temperature, Inlet, °F 481 485 486 485 486
Average, °F 495 495 495 494 496
Maximum, °F 500 502 501 500 501
Outlet, °F 478 483 483 483 484
GHSV 521 514 514 514 514
WHSV 0.7 0.7 0.7 0.7 c.7
Material Balance, % wt 102 104 23 105 105
CO Conversion, % wt 42 41 39 36 36
To HC, % wt 99 89 99 99 99
H2 Conversion, % wt 86 a5 8l 78 77
To HC, % wt 54 55 56 58 57
Total Conversion, % wt 45 44 42 39 39
gm HC/m> €O 236 236 230 216 206
HC Selectivity, % wt
Cl 14 17 17 20 20
C2 2 2 3 3 3
C3 3 4 4 5 3]
-C4 6 6 9 8 7
C5 g 9 11 9 a
C6+ 66 62 S6 55 56
Olefin Selectivity, ® wt
C2 40 30 28 29 34
C3 59 58 62 66 70
C4 73 73 75 75 T9
C5 B2 B3 B3 83 a3
C_ Olefin Selectivity, % wt
1-Pentene 2 3 4 5 4
2-Pentene 22 29 38 42 44
Methylbutenes 76 68 58 53 52
Aromatics in c6+, % wt 1 1 1 1 1
90% OH, °F 422 427 441 461 457
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TABLE D36

MATERIAL BALANCES FROM FLUID BENCH-SCALE UNIT WITH CATALYST SGF-B-1

RUN NUMBER 225- 17- 1 17- 2 17~ 3 17- & 17- & 17- & 17- 7 17- 8
RUN DAYS-ON-STREAM 1.5 2.6 3.6 6.6 8.5 9.5 11.5% 12.5
CUM. DAYS-ON-STREANW 1.5 2.6 3.6 6.6 8.5 9.5 11.5 12.5
PRESH PEED H2/C0 RATIO 1.9 2.0 2.0 1.9 1.9 2.1 2.1 2.2
GHSV, HR™1 (CHG BASIS) 503 500 491 Tou 724 716 489 Lg9
RECYCLE RATIO 1.88 1.93 1.97 2.69 2.36 2.19 1.95 1.94
REACT. PRESS.. PSIG 200 200 200 200 200 199 199 201
REACT. INLET TEMP., °F 100 400 197 397 8327 426 437 w42
NOM. REACT. TEMP., *F SO0 500 500 500 500 500 500 500
CONVERSIONS, MOL »/f°
H2 5.1 96.2 95,2 68,2 68.9 57,4 77.4 78.2
co 86.9 87.0 88.5% 56.7 59.72 53.9 65.5 66.2
B2+L0 92.3 93,1 92.9 65.0 65.6 56.3 73.6 TH. b
YIELDS, WT */»
HYDROGEN 0.6 0.5 0.6 3.9 3.8 5,7 3.0 2.8
WATER 48.4 07.9 47.8 3.1 3z.% 31.8 16.9 36.8
co 11.5 11.4 10.1 6.4 35.9 40.0 30.0 29.3
o2 2.8 2.9 2.8 1.2 1.2 0.6 0.9 1.1
TOTAL HYDROCARBON 37.0 38.2 38.6 24,3 26.5 21.7 29.1 29.8
HC SELECTIVITY, WT e/=
METHANE 24,4 26.6 29.5 5.6 4.y 39,1 39.9 Wi, b
ETHENE 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1
ETHANE 3.5 3.8 4,0 y, 8 5.9 5.1 5.4 5.7
PROPENE 0.2 0.1 0.1 0.4 0.6 0.8 0.6 0.8
PROPANE 2.2 2,2 2.5 3.0 3.5 3.8 3,7 3.8
BUTENES - 1.1 1.1 1.2 2.5 2.2 2.9 2.1 2.0
I-BUTANE 2.3 1.9 1.6 0.7 0.7 0.5 0.7 0.8
N-BUTANE 2.2 2.1 2.2 2.3 2.4 2.6 2.8 2.8
TOTAL Cu~- 35.9 7.8 ui,1 49,7 59.8 55.0 55.3 57.0
C5+ PARAPFINS 21.6 18.3 16.3 14,5 10.7 10.8 12.7 12.4
OLEFINS 25.7 27.5 28.7 22.4 15.5 16.9 16.9 19.2
NAPHTHENES 2.2 1.6 1.1 0.6 0.6 0.6 0.8 0.6
AROMATICS 0.8 0.6 0.5 0.5 0.3 0.3 0.3 0.3
OTRERS 13.8 14,72 12,3 12.4 13.0 i6.13 14.1 10.5
TOTAL £5+ 4.1 62.2 58.9 50.3 40,2 u5,0 uy,? 43.0
YIELDS, G/SCM CONY CO+H2
T POTAL HC 198 195 198 181 197 176 182 183
cs+ 127 121 117 91 79 79 G 78
OLEFINS, WT =/ BY C NO.
c2 0.9 0.9 0.8 1.9 1.5 2.2 1.6 1.5
c3 6.7 6.0 5,7 20.5 15.4 18.0 13.5 12.9
Cu 20.4 22.1 23.7 46.1 u0.7 48,3 17.9 35,7
cs 7.7 42,2 45.6 57.5 54,1 58.5 52.3 50.5
90 PCT OH, RAW PRGD., °F 380 84 382 375 399 395 40% 405
OCTANE NO. ON RAW PROD.
R+ O AL, B ay.3 By .3 82.5 82.2 B2.3 80.3 840.6
R+3 gu.3 au.1 95,2 92,7 92,0 92.4 9% .4 91.1
GXYGENATES, WT o/e - - 6.1 0.2 0,2 0.2 0.3 0.1
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TABLE D217

MATERIAL BALANCES FRCM FLUID BENCH-SCALE UNIT WITH CATALYST SGF-B-1

RUI NUMBER 225-
RUN DAYS-0N-STREAM
CUM. DAYS-0N-STREAM
FRESH FRED H2/C0 RATIO
GHSV. HR 1 (CHG BASIS)
RECYCLE RATI?
REACT. PRESS., PSIC
REACT. INLET TEMP,, oF
NOM. REACT. TEMP., *F
CONVERSIONS, MOL ofe
K2
co
H2+C0
YIELNS, WT o/«
HYDROGEN
WATER
co
co2
TOTAL HYDROCARBON
HC SELECTIVITY, #T efe
METHANE
ETHENE
ETHANE
PROPENE
PROPANE
BUTENES
I-BUTANE
N-BUTANE
TOTAL Cu-
£S+ PARAFFINS
OLEFINS
NAPHTHENES
AROMATICS
OTHERS
TOTAL €5+
YIELNS, 7/5CHM CONY CO+Y42
TOTAL HE
C5+
GLEFINS, WT o/fs BY ( WO,
02
C3
cu
Cs
90 PCT OH, RAW PROD., oF
OCTANE HO. 0N RAW PROD,
R+0
R+3
OXYGENATES, WT o/e
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TRELE D38

MATERIAL BALANCES FROM FLUID BENCH-SCALE UNIT WITH CATALYST SGF-B-1

RUN NUMBER 225-

RUN DAYS-ON-STREAM
UM, DAYS-ON-STREAM
FRESH FEED H2/C0 RATIO
GHSV, HR™1 (LRG BASIS)
RECYCLE RATIO

REACT. PRESS., P5SIC
REACT. INLET TEMP., oF
NOM., REACT. TEMP., eF
CONVERSIONS, MOL e/e

YIELDS, WT e/#

HYDROGEN

WATER

co

co2

TOTAL HYDROCARBON
HC SELECTIVITY, WT =o/»

METHANE

ETHENE

ETHANE

PROPENE

PROFPANE

BUTENES

I-BUTANE

N-BUTANE

TOTAL Ca-

C5+ PARAFFINS
OLEFINS
NAPHTHENES
AROMATICS
OTHERS

TOTAL CS+
YIELDS, G/5CM CONV CO+HZ
TOTAL AC
€5+
OLEFINS, WT =/ BY O NO.
€2

ca

ch

s

aQ PCT OH, RAW PRGD,, =F
OCTANE NO. ON RAW PROD.
R+ 0
R*3
OXYGENATES, WT o /e
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TABLE D40

MATERIAL BALANCES FROM FLUID BENCH-SCALE UNIT WITH CATALYST SGF-B-1

RUN NUMBER 225~ 23- 1 23- 2 23- 3 2u= 1 24- 2 24- 3
RUN DAYS-0N~S5TREAM 1.3 2.3 4,2 1.3 2.4 1.5
CUM. DAYS-ON-STREAM 1.3 2.3 4,2 1.3 2.4 3.5
PRESH PEED R2/CO RATIO 2.9 2.1 2.1 2.1 2.0 2.1
GHSY, HR™1 (CHC BASIS) 509 509 511 (T 497 504
RECYCLE RATIO . 3,495 ¥.01 3.99 3.9y 3,93 3.87
REACT. PRESS.. PSIG 200 201 200 202 200 201
REACT. INLET TEMP., oF 413 416 419 u23 418 426
NOM. REACT. TEMP., =F 500 500 500 500 500 500
CONVERSIONS, MOL ofe
W2 92.9 9z.u Bu.6 96.7 93.1 au.3
co 8Q.9 80.5 71.4 82.9 79,7 81.7
H2+CO0 88.9 88.5 80.3 92.2 aa,7 90,72
YIELDS, WT /e
HYDROGEN 0.9 1.0 2.0 0.4 0.9 0.7
WATER 45,5 44,9 40,4 %73 43.5 us5.8
co 16.7 17.0 24,9 15.1 17.8 16.0
co2 1.8 1.6 1.3 2.6 1.7 1.5
TOTAL HYDROCARBON 5.1 35.5 1.4 3.5 36.1 36.0
HC SELECTIVITY, WT s/
METHANE 24%.9 24.7 12.9 28.5 26.2 4.1
ETHENE 0.0 0.0 0.1 6.0 0.1 0.1
ETHANE 3.8 3.8 5.0 3.7 .6 3.2
PROPENE 0.2 0.2 0.3 0.2 0.2 0.2
PROPANE 2.5 2.4 2.7 2.2 1.9 1.8
BUTERES 1.0 1.1 1.2 1.1 1.1 1.1
I-BUTANE 3.6 3.0 2.7 3.8 2.2 1.8
N-BUTANE 2.5 2.4 2.8 2.1 1.8 1.7
TOTAL Cu- 38.5 7.5 47.3 4.7 37.0 33.8
Ch+ PARAPPINS 26,7 22.1 20,2 19.7 18.5 17.8
CLEFINS 19.2 20,6 15.0 22.8 26.1 28.7
NAPHTHENES 2.6 2.5 2.2 1.4 1.2 1.2
AROMATICS c.7 0.4 0.7 0.4 0.5 0.3
OTHERS 14,3 16.9 1.7 14,0 16.7 18,1
TOTAL C5+ 61.5% 62.5 £2.7 58.3 $53.0 66,2
YIELDS, f/5CH CORV CO+H2
TOTAL HC 1838 187 180 172 182 187
C5+ 116 117 95 100 121 124
OLEFINS, WT =/« BY C KO,
c? 1.2 1.2 1.7 1.3 1.5 1.6
3 7.3 6.2 9.6 7.2 9,2 10.9
Cu ) 14.0 16.7 18.0 15.4 21.0 24,1
€5 26.9 30,4 28.7 32.1 38.8 43,4
90 PCT OH, RAW PROD,, *F 374 - T 172 380 379
OCTANE NG. ON RAW PROD.
Re0O 8z2.0 B2.0 82.1 B3.1 82.9 B3.5
R+3 95.7 95,9 5.0 96,1 96.1 23,8
OXYGENATES, T *f~ 0,2 0.1 0.4 0.2 0.1 -

313

93.8

89.7

LSRN S
. . . . .

N DO R PP eSO WO W
CWwWwwWwdOD DN IR F

[ N o

.

[
. -

F-

Lol o W AO R OREHE PR OWOorE
M@ . « « . . P
] P OWM PR FOWE DKW -3

-
@

12.9
32.2
52.6

380

83,7



LLE
6°66S
1°6¢
(V) o
0°e

-]
o -
-

P PR I T S
mem - W

.

W rd v M WD AN O DN
.
DO MO e =N ONW e O Wy

©w
« s 0.
-

™ (3]

[ " IV
.
o™
&

I

6 ~-5¢

h*S8

SSE
€98
L 3
912
| 4

(FAS
L81

L I L
O - ~ W

O = OIFTOO-D~MN T
.
POMNO M MmN OOW I

o~

oQs

[A/ R}
864
0°z
S*hl
9°8
B -S5¢

0SE
L ]
1°¢EE
[ 4
0°'c

[~ )
@
- o

F MO O OO ™D
.

VDO MO O FNCOCOUL®

o

v s s & s * s s 2.
- m

005

a0 h
00s
0"z
§$TET
9L
L =52

E°SE

hiE
6°LS
0°1¢
£°n1
02

(XA

[
a
-

a & s s s . L ]
m ™ w0

OO~ NTDMmMO
WMMONDO ™M™ eI NOOOW

Qos
TZh
goc
S0 h
205s
o-2
9°z1
L9
9 -5

hiE
ne6H
L Be
[
5°1

-~ 3
@ ™
- o

P
- D

m o,

FHONOUMODWOOONME oD
P
FONO M ™M empNOOWW

S8R
8 8L
h'E6

00%
Zin
002
00*'h
aes
0"z
9°1t
LS
§ -G

0°hé 0 né
9" hE L*hB
LSE 99¢
&9 9 In
1°92 1°€2
0°21 £°01
't 6°1
1T heT
ZB1 €BT
h"99 0°89
L9ty 1°91
9'0 B0
11 51
862 T-62
Z2'81 R +F A
9°'EE 0*'Ze
L3 8T
0°Z | A
CE'T [
9't 9*T
A P ]
L'z 9°Z
0o 10
0"hi A4
E'hE B"khE
h'T s'T
'8 0781
L'wu 0°Gh
g 0 3°'0
e'8sg B 68
$'BL h"6¢L
6'E6 0'56
00§ Qos
1Zn ZZh
0ae 0z
66" E 68" E
L6h L6h
Q¢ 1004
L°DT S'6
g'n 9°E

W -52 £t -5

161

L ]
-

mo &

MOV NOD =TRSO
LI T T T )
MO NO v =0 v - D WD

(o]

Z -s¢

=]
@ M
- e

4 8 = s e s P
™ OO Lo T -]

VO MNGO W N-O®O- NS
.
P ONDODHONDWMN DD

Lol

0°'16
h" 18
B*S6

00s
(YA ]
10¢
16°¢
L6h
{12
LA
st

1 -5¢

ofo IM "SIIVNIDIXO
vy
g+d
“QOHd AV NO “ON FNVIIO0
de ‘*00Md A¥Y¥ "HO IJd 06
52
LN}
. €J
z2
‘ON O X8 ofe« IM "S8IA3T0
+92
JH VIO
ZH+09 ANODZ RIOS/H "SA13IX
+SJ3 1¥I0L
SYAHIO
SIIIVROYY
SANIHIHIV N
SKIdalo
SNIZAVHYd +5I
~hd TVZIOL
ANVING-¥
IFEvIna-1
gINALIAE
aNvdoud
FNFdodd
ANVHIZ
ANIHET
ANVHIIN
«/e IM 'IITAILJ3I3S OH
NOBNVYIONALIN TVIOZ
z02
02
NITVA
NZOOHGAH
sfe IM "SATIIX
0I+ZH
0o
ZH
afs IOW "SNOISHIAKGD
_de “*dHFL “IO¥3Y KON
de "‘dNII IITN] ‘IIVIY
DISd *T§534d IoviN
DIIVY BT10R03%
(SISvd DHI)Y Y_MH "ASHD
0lIVY 0J/ZH 0334 HS3I¥4
WPIYIS~NO~SIVQ "NAD
WYIHIS-NO-SAVa KN
-GZT HFEWAN NNY

T-8-495 LSATYIYD HLIM IINO ITYIS-HONIE TINTd WOHA SIINVIVE TYTUILYH

Tk TIAYL

314



TABLE D42

MATERIAL BALANCES FROM FLUID BENCH-SCALE UNIT WITH CATALYST SGF-B-1

RUN NUMBER 225- 26- 1 26- 2  26- 3 26~ 4  26- 5 27~ 1  27- 2
RUN DAYS-ON-STREAM 1.5 2.6 3.6 5.6 6.7 1.1 2.4
CUM. DAYS-ON-STREAM 17.5 18.6 19.6 21.6 22.7 24,2 25.6
FRESH FRED H2/C0 RATIO 2.0 2.0 2.0 2.0 2.0 2.0 2.0
GHSV, HR™1 (CHG BASIS) 503 504 505 502 500 508 SOou
RECYCLE RATIO 3.98 3.98 3.99 4,01 B.12 3.93 4,00
REACT. PRESS.. PSIG 201 201 202 200 200 200 200
REACT. INLET TEMP., oF 426 426 419 422 420 w22 421
NOM. REACT. TEMP., *F 500 500 500 500 500 500 500
CONVERSIONS, MCOL o/e
H2 4.6 93,0 91.1 30,2 86.0 92.8 77 .4
co 82.0 79.5 75.3 76.8 71.6 T84 63.3
H2+L0 90. 4 88.6 85,8 85.7 B1.2 88.0 72.8
YIELDS, WT o/
HYDROGEN 0.7 0.9 1.1 1.3 1.8 0.9 2.9
WATER bu, 2 42.3 40.7 43.u 41.6 Bl.4 36.3
co 15.7 17.9 21.7 20.4 2u.8 19.0 3z2.2
€02 3.9 3.5 3.2 1.1 1.0 2.5 1.1
TOTAL HYDROCARBON 35.5 as.u 33.2 33.8 30.8 36.2 27.6
HC SELECTIVITY, WT ofs
METHANE au,5 38.3 19.9 27.2 32,5 30.9 38.0
ETHENE 0.1 0.1 0.1 0.0 0.0 0.1 3.1
ETHANE 3.8 h.1 b, 2 3.3 3.9 3.9 .9
PROPENE 0,2 0.2 0.3 0.1 0.3 0.2 0.2
PROPANE 2.8 2.9 2.8 2.9 2.9 3.8 3.5
BUTENES 0.8 0.9 1,0 0.8 1.0 0.8 1.0
I-BUTANE 3.9 3.7 3.3 3.6 2.9 .2 3.0
N-BUTANE 2.6 2.8 2.5 2,8 2.9 3.u 3.4
TOTAL Cu- 48,5 $2.7 53.9 40,7 46.5 47.3 54.0
C5+ PARAFFINS 22,3 19.7 19.3 27.8 23.1 26.7 20.3
OLEFIAS 12.8 11.8 11.5 12.9 13.6 11.3 9,7
NAPHTHENES 3.0 2.4 2.4 3.5 2.5 4.y 3.4
AROMATICS w7 4.5 4.7 0.5 0.4 3.2 3.6
OTHERS 8.8 3.0 8.1 14.4 13.9 7.0 9.0
TOTAL C5+ 51.5 47.3 46,1 59.3 53,5 52.7 46,0
YIELDS, G/SCM CONV CO+R2
TOTAL HC 187 188 184 186 179 195 178
£S5+ 96 B9 85 110 96 103 82
OLEFINS, WT /= BY C NO.
c? 1.8 1.9 2.1 1.3 1.2 1.3 1.6
c3 5.7 7.6 9.2 3.7 8.8 4.9 5.6
Cu 10,8 12.1 14.4 10.8 14.2 10.1 13,3
€5 17.0 18.5 21.6 20.1 23.1 16.2 18,4
a0 BCT OH, RAW PROD., oF 339 339 3u5 349 366 363 339
OCTANE NO. ON RAW PROD,
R+0 83.6 83.6 BY%. 2 80.1 82.1 80.7 80.9
R+3 - - - 9y, 2 94.9 - 91.7
OXYGENATES, WT /e 0.1 - - - 0.3 - -
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CO Conv., Wt %

Hydrocarbon Selectivity, Wt %

Figure D5

EFFECT OF REGENERATION ON PERFORMANCE OF SG-B-3 WHILE
PROCESSING 2 H./CO AT 500 GHSV, 500°F, AND 200 psig
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Figure D6

EFFECT OF HYDROGEN REGENERATION ON ACTIVITY
OF CATALYST SG-B-3

{Process Conditions: 2 HZICO, 530 GHSV, 200 psig)
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Figure D7

EFFECT OF HYDROGEN REGENERATION ON SELECTIVITY
OF CATALYST SG-B-3

(Process Conditions: 2 Hp/CO 530 GHSV, 200 psig)
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{ Regeneration: Hydrogen at 200 psig and Conditions Given Below)
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Figure D8

EFFECT OF REGENERATION ON ACTIVITY OF

CATALYST SG-B-3

(Process Conditions: 2 Hy/CO, 530 GHSV, 200 psig, 500°F)

{ Regeneration: Conditions Given Below, After 1% Q2 Regenerations,

Catalyst Was Treated 1 Hr in Hy, 700°F, 200 psig)
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Figure D11

EFFECT OF LOW TEMPERATURE OXIDATIVE REGENERATION
ON ACTIVITY OF CATALYST SG-B-3

(Processing: 2 HZICO, 520 GHSV, 200 psig, 500°F)
(Regeneration: 1% 05, 100 psig, 1/4 Hr at Temperatures

Given Below)
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