APPENDIX B

DETAILED DATA OBTAINED WITH DEVELOPMENTAL CATALYST SG-A-1l
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TAELE Bl

CATALYST SG-A-1l WITH SYNTHESIS GAS CHARGE
H2/CO/C02 OF 1/1/0

Run CT-143
Catalyst 5G-
Charge (mole) H,/CO/CO,/
Temp., Inlet, °E
Avg., °F
Max., °F
Outlet, °F
Pressure, PSIG
GHSV
WHSV
-Contact Time, sec.
Material Balance, %
CO Conv., % wt
to HC, % wt
H2 Conv., & wt
to HC % wt

Total Conv., % wt
G HC/m3 CO
HC Selectivity, ¥ wt

Cg Olefin Selectivity, & wt
l-pentene
2-pentene
Methylbutenes
Cgt Aromatics, % wt
90% OH, °F

230

57-2
A-l
1/1/0
599
604
635
585
200
5216
2.9
5.5
103
86
5¢9
58
21

g4
270

19

9
12
14
12
34

38
74
75
84

5
36
59
10

394

57-1
A-1
1/1/0
600
603
634
587
200
3905
2.2
7.3
95
96
58
72
83

94
321

17

13
13
43

36
51
79
85

25

72
11
384

57-4
A-1
1/1/0
617
616
€35
604
200
2633
1.5
10.8
98
98
57
74
82

96
317

19

10
11
46

12
32
60
73 .

19
78
12
373



TABLE B2

EFFECT OF TEMPERATURE ON PERFORMANCE OF
CATALYST SG-A-1 WHILE PROCESSING 2H2/C0 AT 200 PSIG

Run CT=-143 53-1 53=2 53-3 54~-2 54-3
Catalyst 8SG- A-1 A-1 A-1 A-1 A-l
Charge (mole) H3/CO/CO, 2/1/0 2/1/0 2/1/0 2/1/0 2/1/0
Temp., Inlet °F 601 497 675 - 562 588
Avg °F 594 496 671 551 575
Max °F 637 503 704 577 600
Outlet °F 576 491 653 540 563
Pressure, PSIG 200 200 200 200 200
GHSV 3937 3937 3937 19190 3910
WHSV 1.5 1.5 1.5 1.5 1.5
Contact Time, sec. 7.3 7.3 7.3 7.3 7.3
Material Balance, % 103 102 102 101 101
CO Conv. $ Wt 99 13 97 91 93
to HC % Wt 68 96 69 66 66
H2 Conv. % Wt 56 14 62 50 52
to HC % Wt 71 79 74 77 77
Total3Conv. $ Wt 93 13 92 85 86
GHC/m~ CO 394 55 402 348 362
HC Selectivity,% Wt
Cy 20 12 27 17 20
C> 8 7 6 9 9
C; 5 19 6 12 7
Cq4 11 15 12 13 11
Cg 13 6 9 11 12
c.t 43 41 40 38 4]
Olefin Selectivigy, $ Wt
Co 38 67 11 27 30
Cy 42 63 37 63 35
Cy 72 89 39 77 73
Cs 80 8l 44 78 79
C5 Olefin Selectivity, % Wt
l-pentene 3 5 3. 5 3
2~pentene 18 60 20 42 21
+ Methylbutenes 79 35 77 53 76
Ce ,Aromatics, % Wt 10 7 32 9 7
90% OH, °F 367 NA 367 394 365
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EFFECT OF TEMPERATURE ON CATALYST PERFORMANCE

Run CT-158
Catalyst SG-

Charge (mole) H,/C0/CO2
Temp., Inlet °F
Avg °F
Max °F
Outlet °F
Pressure, PSIG
GHSV
WHSV
Contact Time, sec,.
Material Balance, %

CO Conv. 2 Wt
toc HC & Wt
H2 Conv. i Wt
to HC & Wt
Total_Cenv. 2 Wt
GHC/m3 CO
HC Selectivity,% Wt
€1
C2
c..
ci
C
C5+
Olefin Selectivigy, 3§ Wt
C2
C3
Cq
Cs

C5 Olefin Selectivity, %
l-pentene
2-pentene

+ Methylbutenes
, Aromatics, % Wt
90% OH, °F

Ce

TABLE B3

89-1
A-1l

3/1/2
607
609
638
594
400

7414
6.0
6.7

93
58

42
55

55
367

15
5
4

18

17

41

50
33
55
74

3
18
79
15

363
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B3-2
A-1

3/1/2
496
496
503
490
400
7414
6.0
7.4
98
15
92

8

43

13
62

17
17
25
17

4
20

50
67
50
58

3
18
79

305

89-3
A-1

3/1/2
661
663
700
641
400

7414
6.0
6.3

97
75
94
48
33

70
404

18

19
13
38

33
50
41
60

20
77
27
365

89~4
A-1

3/1/2
598
600
634
581
400

7414
6.0
6.7

96
64
89
36
51

60
322

17

17
15
39

40
50
56
69

17
BO
11
349



TABLE B4

EFFECT OF PRESSURE AT CONSTANT SPACE VELOCITY FOR
CATALYST SG-A-1 WITH 2/1 HZ/CO

Run CT-143 51-2 55-2 51-3 51-4 51-5
Catalyst SG- A-1 A-1 aA-1 A-1 A-1
Charge (mole) H,/CO/CO, 2/1/0 2/1/0 2/1/0 2/1/0 2/1/0
Temp., Inlet °§ 598 590 632 610 618
Avg °F 575 576 636 611 613
Max °F 632 634 638 637 634
Outlet °F 558 556 627 589 627
Pressure, PSIG 400 400 50 200 100
GHSV 3575 5911 3575 3575 3575
WHSV l.6 2.3 1.6 1.6 1.6
Contact Time, sec. 14.0 10.5 2.2 7.3 3.9
Material Balance, % 103 97 99 102 102
. CO Conv. $ Wt 97 B2 10 g9 93
to HC % Wt 71 74 95 72 64
Hy Conv. § Wt 60 49 6 63 45
to HC & Wt 71 71 96 69 78
Total Conv. % Wt 91 78 10 93 86
GHC/m3 €O 400 337 43 423 342
HC Selectivity,% Wt
Cy 18 17 59 20 21
C, 9 9 10 7 7
c3 7 9 13 5 6
Cy -9 12 17 il 14
Cg 9 11 <1 12 14
Cet 49 42 2 45 38
Olefin Selectivity, % Wt
C» 33 24 67 23 31
C3 55 50 75 40 54
C4 67 69 80 57 62
Cg 74 72 NA 69 72
Cg Olefin Selectivity, % Wt
l-pentene 4 5 - NA 3 3
2-pentene 28 38 NA 19 19
. Methylbutenes 68 57 NA 78 78
C6 ,Aromatics, 2 Wt 13 10 NA 13 13
90% OH, °F 380 388 NA 402 376
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TABLE B5

PRESSURE EFFECTS AT CONSTANT CONTACT TIME
(VARYING SPACE VELOCITY)

Run CT-143 52~-1 52-2 52~3 52-4
Catalyst SG- A-1 A-1 A-1 A-1
Charge (mole) Hz/CO/CO2 2/1/0 2/1/0 2/1/0 2/1/0
Temp., Inlet °F 604 578 627 632
Avg °F 594 549 624 631
Max °F 634 631 633 635
Qutlet °F 576 530 619 628
Pressure, PSIG 200 400 100 50
GHSV 3530 6630 1863 1075
WHSV 1.5 2.8 0.8 0.5
Contact Time, sec, 7.3 7.3 7.3 7.3
Material Balance, % 102 101 105 101
CO Conv. $ Wt 99 72 92 42
to HC % Wt 68 77 65 82
H, Conv. $ Wt 58 39 44 19
to HC % Wt 73 71 73 87
Total Conv. § Wt 93 60 85 38
GHC/m3 CO 402 296 312 155
HC Selectivity,t Wt
Cy 20 21 25 43
. Ca 9 10 5 6
C3 5 13 6 4
Cq 10 13 12 11
Cg 13 10 11 5
Cgt 43 33 41 31
Olefin Selectivity, % Wt
Csy 37 25 33 86
Cy 37 64 61 80
C4 69 73 50 62
C5 80 75 59 70
C5 Olefin Selectivity, % Wt
l-pentene 3 7 2 2
2-pentene 18 56 . 20 20
Methylbutenes 79 37 i 78
C6+,Aromatics, $ Wt , 9 10 23 28
90% OH, °F 399 433 357 318
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TABLE B6

PRESSURE EFFECTS AT CONSTANT SPACE VELOCITY

Run CT-158 87-1 87-3 87-4 B7-5
Catalyst SG- A-1 A-1 A-1 A-1
Charge (mole) H,/C0/CO, 3/1/2 3/1/2 3/1/2 3/1/2
Temp., Inlet °F 624 633 627 629
Avg °F 625 631 632 629
Max °F 636 633 638 634
Outlet °F 613 624 620 621
Pressure, PSIG 200 50 200 100
GHSV 6560 6593 6626 6571
WHSV 5.9 5.9 6.0 5.9
Contact Time, sec. 3.8 1.1 3.8 2.0
Material Balance, % 100 103 99 100
CO Conv. % Wt 74 1 78 16
to HC % Wt 99 - 98 89
H2 Conv,. 3 WL 50 8 52 16
to HC % Wt 57 71 57 65
Total_Conv, $ Wt 69 2 73 16
GHC/m3 CO 431 22 460 80
HC Selectivity,$% Wt
Cy 16 50 17 39
C3 6 25 8 20
C3 7 25 6 13
Cy 21 - 20 13
C5 16 - le6 3
c .t 34 - 33 12
Olefin Selectivigy, % Wt
G 50 100 50 67
C3 67 100 60 100
Cy 58 - 64 100
C5 77 - 76 86
C5 Olefin Selectivity, % Wt
l-pentene 3 - 3 2
2-pentene 18 - 18 18
+ Methylbutenes 79 - 79 80
C6 , Aromatics, % Wt 21 - - -
g0% OH, °F 401 - 350 351
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TABLE B7’

EFFECT OF PRESSURE AT CONSTANT CONTACT TIME FOR
FOR CATALYST 5G-A-1 WITH 3/1/2 Hz/CO/CO2

Run CT-
Catalyst sSG-

Charge (mole) Hy/CO/CCs
Temp., Inlet °F
Avg °F
Max °F
Outlet °F
Pressure, PSIG
GHSV
WHSV
Contact Time, sec.
Material Balance, %
CO Conv. % Wt
to HC % Wt
H2 Conv. % Wt
to HC & Wt

Total Conv. % Wt
GEC/m3 co
HC Selectivity,$ Wt

Olefin Selectivity, % Wt

C5 Clefin Selectivity, %
l-pentene
2-pentene

+ Methylbutenes

C6 , Aromatics, % Wt

90% OH, °F

158-88-1 159-127-2

A-1

3/1/2
608
6l4
€32
595
200

6673
6.0
3.8
100

78
89
51
60

73
389

16

20
18
35

57
50
67
8l

Wt

18
79
l&
357

236

A-1

3/1/2
611
585
634
560
400

13158

11.7
3.8
100

51
94
3l
56

47
279

13

19
20
36

60
50
67
82

21
76

3B9

159-127-3

A-1

3/1/2
633
633
636
628

50
1620
1.4
4.7
102
25
92
18
59

23
120

37
16
16
16

11

75
75
75
88

20
78

159-127-4
A-1

3/1/2
642
627
€44
‘813
200
6658
5.9
3.8
105
79
81
44
63

72
365

20
10

21
12
29

50
60
64
75

18
79

351

159-127-5
a-1

3/1/2
617
620
627
609
100

3279
2.9
4.1

97
34
94
20
53

3l
179

27
11
11
19

24

75
75
67
79

21
76



TABLE BS

EFFECT OF CONTACT TIME AT 200 PSIG FOR
CATALYST SG-A-1 WITH 3/1/2 Hz/CO/CO2

Run CT-158 91-1 g1-2 91-3 91-4 91-5

Catalyst SG- A-1 A-1 A-1 A-1 A-1
Charge (mole) Hp/CO/CO> 3/1/2 3/1/2 3/1/2 3/1/2 3/1/2
Temp., Inlet °F 606 608 620 607 608
Avyg °F _ 614 610 620 610 612
Max °F 640 634 636 634 631
Outlet °F 593 596 609 596 598
Pressure, PSIG 200 200 200 200 200
GHSV 7540 3719 1847 10921 7343
WHSV 6.1 3.0 1.5 8.9 6.0
Contact Time, sec. 3.4 6.9 13.7 2.3 3.5
Material Balance, % 98 99 99 98 99
CO Conv. % Wt 77 83 89 38 54
to HC % Wt 9l 93 92 88 89
H, Conv. % Wt 47 52 58 20 30
to HC % Wt 55 52 52 50 55
Total Conv. & Wt 72 78 84 35 50
GHC/m3 €O 416 441 418 186 284
HC Selectivity,% Wt
Cy 16 17 20 22 20
C3 7 6 5 10 8
C3 4 5 7 2 10
oF] 20 17 14 25 20
Cg 18 16 10 22 13
Cgt 35 39 44 19 29
Olefin Selectivity, % Wt
C, 57 43 20 75 60
C3 50 40 29 60 67
Ca 67 50 33 67 67
CS 83 70 49 B4 80
C5 Olefin Selectivity, % Wt
l-pentene 3 2 2 2 3
2-pentene 18 19 20 19 19
+ Methylbutenes 79 79 80 79 78
C6 , Aromatics, % Wt 15 19 32 15 15
80% OH, °F 365 358 395 330 366
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TABLE Bl0O

EFFECT OF CONTACT TIME AT 400 PSIG FOR
CATALYST SG-A~1 WITH 3/1/2 H2/C0/C02

Run CT-158 90~1 90-2 90-3 90-4 90~5
Catalyst SG- a-~-1 A-1 A-1 A-1 A-1
Charge (mole) H,/CO/CO, 3/1/2 3/1/2 3/1/2 3/1/2 3/1/2
Temp., Inlet °F 599 568 614 592 596
Avyg °F 609 594 610 594 596
Max °F 647 630 634 635 634
Outlet °F 578 577 598 577 578
Pressure, PSIG 400 400 400 400 400
GHSV 7272 3627 1829 11078 7360
WHSV 5.9 3.0 1.5 8.9 6.0
Contact Time, sec,. 6.8 13.8 27.0 4.5 6.8
Material Balance, % 97 98 98 98 100
CO Conv. 3 Wt 64 75 B8 36 48
to HC % Wt 94 94 92 91 92
H2 Conv. $ Wt 40 46 55 22 30
to EC % Wt 51 50 47 51 53
Total_Conv. % Wt 60 70 82 34 44
GHC/m3 CO 346 394 370 175 244
HC Selectivity,® Wt
Cl 18 18 18 24 22
o 5 6 6 8 7
Cy 4 3 5 2 7
Cy 16 14 12 22 14
Cs 17 15 11 19 13
Cet 40 44 48 25 37
Olefin Selectivity, 3 Wt
C2 50 33 17 67 50
C3 33 0 67 0 50
Cy 50 45 30 62 50
Csg 76 65 45 79 75
C5 Olefin Selectivity, % Wt
l-pentene 2 2 2 2 2
2-pentene is 18 19 18 18
Methylbutenes ‘{ 80 - 80 79 80 go
Ce ,Aromatlcs, $ Wt ‘ 15 17 29 16 12
'90% OH, °F 363 367 381 369 348
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AGING OF SG~A-1 WITH 2/1 H2/CO AT 200 PSIG AND 635°F

Run CT-158
Catalyst = 5G-

Charge (mole) H,/CO/CO,

Days On-Stream
Temp., Inlet °F
Avyg. °F
Max. °F
Outlet °F
Pressure, PSIG
GHSV
WHSV
Contact Time, sec.

Material Balance, %

CO Conv., % Wt.
to HC ' % Wt.
Hy Conv. % Wt.
te HC % Wt.

Total Conv. % Wk,

3 HC/m Co
HC Selectivity, % Wt.
C
1
C
2
Cq
<4
Cy
C6+
Olefin Selectivity, % Wt.
C
2
C
3
C
4
S
Cg Olefin Selectivity,
l-pentene ‘
2-pentene
Methylbutenes

C6+ Aromatics, % Wt.

90% OH, °F

97-1

A-1

2/1/0
0.9
593
590
637
574
200
3160
1.4
8.9
99
98
69
56
68

93
397

23
3
5

13

13

39

29
33
61
€2

2
17
81
12

362

TABLE Bl3

97-2
A-1
2/1/0
2.9
591
587
632
570
200
3160
1.4
8.9
100
98
69
55
70

92
387

24
8
5
8

13

43

25
35
61
68

2
17
81
11

360

242

a7-4
A-1
2/1/0
3.8
594
588
627
577
200
3160
1.4
8.9

- 102

98
70
56
70

92
412

22
-
5

12

14

40

25
34
63
69

2
17
81

9

352

97-5
A-1
2/1/0
6.9
605
598
636
585
200
31e0
1.4
8.9
95
96
67
54
71

90
385

24
7
4

13

15

38

30
33
63
68

3
17
80
11

97-6
A-1
2/1/0
8.8

603

- 598

636
585
200
3160
1.4
8.9
106
93
64
50
75
87
357

24

14
14
35

27
‘37
63
68

18
80
13

°7-7
A-1
2/1/0
9.8
605
6no
636
585
200
3160
1.4
8.9
104
92
64
49
71

86
327

25

15
13
32

28
40
66
72

18
80O
12



TABLE Bl4

AGING OF HYDROGEN REGENERATED SG-A-1 FOLLOWING RUN 158-97

Fun  CI-158- a8-1 98-2 98-3 98-4 ag-5 98-¢
Catalyst SG- A-1 A-1 A-1 A-1 A-1 A-1
Charge (mole) H2/CO/Q0y/ 2/1/0 2/1/0 2/1/0 2/1/0 2/1/0 2/1/0
Days On-Stream 1.9 3.0 4.0 5.9 7.9 8.9
Temp., Inlet °F 595 596 598 600 600 600
Avg. °F 589 589 591 593 593 595
Max. °F 636 634 635 636 633 632
Cutlet °F 573 573 575 577 578 580
Pressure PSIG 204 210 210 210 204 208
GHSV 3160 3160 3160 3160 3160 3160
WHSV 1.4 1.4 1.4 1.4 1.4 1.4
Contact Time, sec. 8.¢ g.9 8.% 8.9 8.9 8,9
Material Balance, % wt 98 105 106 97 a3 102
CO Conv. % W, 98 99 97 98 a7 97
to HC % Wt. 71 62 68 68 69 70
Hy Conv. & Wt. 62 60 62 58 58 60
' to HC % Wt. 71 72 72 71 71 68
Total Conv. % Wt. 93 83 92 93 92 92
G HC/m? O 444 409 399 408 414 411
HC Selectivity, % Wt.
Cl 19 23 23 23 21 21
C2 7 9 9 9 9 8
C3 4 5 6 5 5 5
Cy 11 9 9 10 12 12
C5 14 12 11 12 13 14
C6+ 45 42 42 41 40 40
Olefin Selectivity, % Wt.
c, 23 22 22 22 24 27
C3 29 41 30 30 32 34
Cy 63 65 63 63 66 68
CS 73 75 75 75 76 78
Cg Olefin Selectivity,™% Wt. _
l-pentene 2 2 2 2 2 2
2-pentene 18 18 18 18 18 18
+ Methylbutenes 80 g0 80 80 80 - 80
Cg Aramatics, % Wt. 11 9 11 11 12 10
90% CH, °F 357 356 370 367 349 345
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