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Table I

SUMMARY OF M3 SBCR RUN RESULTS

ajUnless otherwise noted, tatal flow {3 ca.15 L/min. $TP, or 3 cm/sec linear gas flow.
biCanversion is total CO conversion ever the period (3).
¢)Conversion and selectivities are calculated using K2 a3 an incernal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrecarbens,ti+ (kg/kg eat., hr).

¢)Alpha: Based on GC analysis of offgas and |iquid product.
Ruit Cat. Cat. Per Time Time Temp Pres H2: Synfl Conv.Prod. Selectivities  Alpha Alpha Olefin/Paraf Olefins Cooments
No Neo wt,§ Ko Start Stop € psi €O cc/hr % Rate XZCHG 202 203+ 2002 GO Ligq 3 Cé C45-18,%

Teme San vaass SSNS SANE SUNES SLTSVEEN SERSE SFEAS Gdwww WEPmE S  mmen

Bes SeSNes RASE Sew smeawe saaa sesn

162 177 225 450 2.0 20 15.9 0.70 2.3 0.8 94.4 0.53 0.98 0.88 5.00 2.27 5.2

2 €0.001 1.5 1

2 C0.001 165 2 202 223 200 450 2.0 20 3.9 0.17 0.0 0.0 9.9 0.00 0.81 0.9t 0.00 0,00, 21.7

2 €0.001 16,8 3 264 280 240 430 2.0 20 30.9 1.36 11.7 1.8 85.5 1.04 0.87 0.77 2.43 1.6 22.4

2 €0.001 16.5 4 302 323 225 450 1.2 20 9.9 0.5 0.7 0.3 98.4 0.67 0.76 0.90 0.00 7.14 29.4

2 (0.001 16,5 5 350 372 225 450 2.0 20 15.3 0,58 6.0 1.0°92.5 0.49 0.86 0.38 4.00 2.70 23.1

2 £0.001 16,5 & 398 420 225 300 2.0 20 12.50.55 6.1 1.192.20.83 0.7% 0.8 4.35 2.86 21.7

2 C0.001 16.5 7 446 488 260 300 2.0 20 22.9 1.02 16.5 0.3 81.5 1.16 0.71 0.79 3.03 1.79 22.4

2 €0.001 16.5 8 494 516 240 400 2.0 20 29.9 1.33 12.4 1.5 85.0 0.84 0.76 0.82 2.83 1.69 22.4

2 €0.001 16.5 9 517 540 240 400 2.0 0 29.5 1.31 12.0 1.7 85,3 0.96 0.76 ~-- 2.50 1.5& 22.4

2 €0.001 16,5 9 541 58 240 600 2.0 0 28.41.25 10.4 1.7 87.1 0.89 0.77 ~-- 303 1.72 .-

2 CO.001 16.5 9 555 5B3 240 400 2.0 0 27.91.27 1.1 1.78.20.93 0.7 -- 3.0% 1.72 .-

2 C0.001 6.5 9 5B9 412 240 600 2.0 0 27.0 1.20 10.7 1.7 86,7 Q.89 0.7§ 0.32 2.78 2.00 -

2 Co0.001 16.5 10 637 460 260 400 2.0 20 26.4 1.17 11.0 1.7 85.4 0.85 0.77 0.83 2.86 '1.96 22.4 G.C.Calib
2 €0.001 16.5 11 &84 708 225 450 2.0 20 11.60.51 5.4 1.0 93.0 0.61 0.81 0.87 5.26 3.45 23.8

3 ¢o.005 19.5 1 12 36 240 450 2.0 20 33.21.2 5.6 1.691.81.06 0.830 0.81 2.04 1.27 23.1 &.C.Calib
3 Co.005 19.5 2 &0 84 220 430 2.0 20 15.0 0.56 2.9 0.5 96.2 0.24 0.85 0.87 4.55 3.23 21.7

3 C0.00519.5 3 103 132 260 450 1.2 20 13.50.9 6.9 1.091.30.85 0.8 -- 5.38 3.85 26.5

3 C0.00519.5 4 156 179 240 450 2.0 20 29.6 1.11 11,5 1.8 85.8 6.91 0.76 0.78 2.22 1.3%9 21.7

4 Co.002 20.1 1 37 59 260 450 2.0 20 36.1 1.32 22.9 3.2 72.4 1.51 0.86 0.77 0.85 0.31 14.8

4 Cp.002 20.1 2 85 106 220 450 2.0 20 16.40.40 3.8 1.194.70.35 0.84 0.88 2.44 0.89 -

4 €002 20.1 3 133 149 210 600 1.0 20 5.2 0.28 0.0 0.0 99,1 0.87 0.89 6.4 0.00 0.00 ==  Power Fail
5 C€o.003 15.1 1 15 35 260 430 2.0 20 31.7 1.53 4.7 2.4 9.8 1.16 0.71 --  1.30 0.40 18.2 G.C.Calib
5 c0.003 15.1 2 61 83 220 450 2.0 20 13.20.83 5.1 1.0 93.4 0.51 0.82 0.90 4.55 1.89 .-

5 0,003 151 3 88 107 260 450 2.0 20 28.4 1.37 15.1 2.4 81.4 1,11 0.73 - 1.45 0.97 .

5 €0.00315.1 & 133 155 240 450 1,0 20 13.10,95 4.2 1.2 95.3 1.24 0.8% 0.88 6.67 3.70 --

3 CO.003 15.1 5 181 203 240 600 1.0 20 13.4 0.7 3.9 1.1 3.7 1.30 0.81 -~ 5.2 3.45 30.1

5 C0.003 15.1 6 217 "227 240 450 2.0 20 25.4 1.23 14.9 2.4 81.7 1.03 0.73 -- 1.89 1.19 .-

6 C0.011 15.3 1 13 35 240 450 2.0 20 14.3 0.67 7.6 1.6 89.4 1.42 0.78 0.83 4.17 2.57 21.7

6 €0.011 15.3 2 &1 8% 220 450 2.0 20 §5.10.25 0.0 0.0 97.2 2,78 0.87 0.82 -- - -

& C€0.011 15.3 3 88 107 240 450 2.0 20 13.50.83 5.4 1.7 91.11.85 0.79 -- 4.00 2.83 .

6 CO.0M1 153 & 153 155 260 450 1.0 20 4.3 0.44 0.4 1.0 95.53.05 0.82 0.88 -- .- ~-

6 €0.011 15.3 5 181 203 240 600 1.0 20 4.7 0.46 0.2 0.9 $6.0 2.91 (.84 0.89 12.00 3.67 27.3 G.C.Calib
6 C0.011 15.3 & 217 226 240 450 2.0 20 12.0 0.57 5.9 1.5 90.4 1.91 0.78 ==  4.40 2.43 - ’




Table I
{Continued)

SUMMARY OF M3 SBCR RUN RESULTS’

a)unless otherwise noted, total flow iz ca.15 L/min. STP, or 3 em/sec linear gas flow.

b)Conversion {s total €O conversion aver the period (2).
c)Canversion and selectivities are caloulated using ¥2 as an internal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbens,Clv (kg/kg eat. hr).
a)Alpha: Based on GC analysis of offqas and liquid produes.
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Run Cat. Cat. Per Time Time Temp Pres H2: éynfl Conv.Prod, Selectivities

T T T T T s Tsssmsssmen

Alpha Alpha Olefin/Paraf Olefins Comnents
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3

4.00
5.00
16.00
8.50
5.00

1.81
3.40
1.6%
5.40
5.20

3.18
12.00
3.30
7.00
5.00
3.78

2.09
5.00
1.95
25.0
24.0
2.47

1.81

Mo No wt,g No Start Step € psi-CO ceshr X Rate XCHG %02 XC3+ XC02 GO Lig €4 C5-18,%
7 C0.012 15.8 16 36 240 450 2.0 20 13.9 0.43 4.1 1.5 90.6 1.74 0.8%0 0.39 2.57 7.5
7 co.012 15.8 2 62 84 220 450 2.0 20 5.10.23 0.,00.297.832.02 0.89 0.%0 2.50 --
7 Co.01215.8 3 88 92 260 450 2.0 20 13.1 0.59 6.7 1.7 90.4 1.75 0.80 == 2.5 «=  Power Fail
7 CO01215.8 4 134 156 240 450 1.0 20 3.9 0.28 4.22.38.36.8 0,70 0.25 3.50 -
7 C0.01215.8 5 182 204 260 400 1.0 20 4.3 0.28 0.1 2.191.569.29 0.75 0.82 3.5¢ 3Zo.a
7 €0.01215.8 6 218 227 260 4502.0 20 7.20.32 7.33.285.14.45 0.70 .- 3.7 .-
8 C0.015 15.0 1§ 14 35 240 450 2.0 20 28.3 1.37 12.7 2.0 84.1 1.26 0.76 Q.30 1.07 19.6 G.C.Calik
3 Cg.015 15.0 2 61 83 220 450 2.0 20 11.50.56 4.4 1.0 93.9 0.80 0.81 0.39 2.14 -
8 €0.015 15.86 3 7 106 240 450 2.0 20 26.4 1.28 13.2 2.1 83.5 1.12 0.7 -- 1.20 .-
8 C0.015 15.0 & 133 4S5 240 450 1.0 20 11.5 0.83 4.8 1.2 92.5 1.53 0.80 - 0.85 3.29 .
8 C0.015 15.0 S5 181 191 240 600 1.0 20 12.4 0.50 4.9 0.8 93.4 0.73 0.84 9.85 3.14 30.8 Power Fail
¢ co.01t 15.0 19 13 35 240 450 2.0 20 13.50.39 8.8 1.7 83.8 0,77 0.72 0.83 1.85 20.3 &.C.calib
9 CD.011 15.0 2 &1 82 220 4502.0 20 6.3 0.31 0.0 7.0 98.4 0.41 0.88 0.93 1.80 -
¢ €2.011 5.0 3 97 107 240 450 2.0 20 15.6 0.80 8.4 2.1 £3.7 0.31 0.77 -- 2.00 -
$ co.M115.0 4 133 155 240 450 1.0 20 8.00.58 1.3 1.3 95.3 1.16 0.82  0.87 2.83 -
9 €0.09115.0 5 181 203 240 &00 1.0 20 8.7 0.83 1.4 1.165.4 1.05 0.83 0.87 2.87 30.%
$ 0011 15.0 & 228 229 240 450 2,0 20 14.70.71 7.7 2.2 89.1 0.85 0.78 ~- 1.67 == Power Fail
11 co.o1715.0 3 9 31 240 450 2,0 29 27.2 1.32 11.2 1.8 85.9 1.14 0.77 0.8¢ 1.20  30.8
11 co.0t7 15.0 2 5 79 220 450 2.0 20 11.40.55 5.0 0.0 94.3 0.22 0.83 .0.50 120 -
31 €0.017 15.0 3 81 103 200 450 2.0 20 25.9 1.26 11.7 1.5 85.5 1.14 0.77 ~-- 1.26 --
11 €o0.017 15.0 4 129 151 240 450 3.0 20 11.50.84 5.0 0.0 93.9 1.19 0.32 0.85 2.88 --
11 €0.017 15.0 5 177 199 250 600 1.0 20 11.6 0.84 4.2 0.0 94.7 1,17 0.86 0.86 1.43 21.0 G.C.calib
11 €0.017 15.0 & 213 227 240 450 2.0 20 26,3 1.20 12.1 1.4 86.4 0.08 0.78 -- 1.64 -
12 Co.018 15.6 1 13 35 240 450 2.0 20 33.3 1.556 9.7 2.0 85.6 1.68 0.75 0.85 1.13  21.0 G.C.Calib
12 co.018 15.6 2 61 80 220 450 2.0 20 12,6 0.59 2.8 0.0 97.1 0.08 0.0 0.38 .- .-
12 ©0.018 15.6 3 97 107 240 450 2.0 20 27.9 1.30 9.4 1.9 87.7 1.03 0.75 - 2.17 --
12 C0.018 15.6 4 133 155 240 450 1.0 20 12.4 0.86 3.3 0.0 95.0 1.67 0.30 0.8 -- --
12 €0.018 15.6 5 181 203 240 600 1.0 20 13.0 0.50 3.2 0.0 94.% 1.36 0.80 0.85 - 38,5
12 £0.018 15.6 6 217 226 240 430 2.0 20 26.4 1.22 10.1 1.4 86.8 .74 0.73 .- 2.05 --




Table I
(Continued)

SUMMARY QOF M3 SHCR RUN RESULTS

a)unless otherwise nated, total #low is ca.15 L/min. STP, or 3 em/sec linear gas flow.
b)Conversion is tatal CO conversion over the period (%).-
c)Canversion and selectivities are calcufated using N2 as an internal

standard {n the GC analysis of the offgas.
d)Prod, rate: Rate for production of total hydreecarbens,Cl+ {kg/kg cat.,hr).

e)Alpha: Based on GC analysis of offgas and {iquid produes.

- -n

“ww

Selectivities

cwsme

Per Time Time Temp Pres H2: Synfl Conv.frod.
psi CO ¢e/hr % Rate XTH4 RC2 X03+ %£02 GO

Run Cat. Cat.

Ho No we,g Ne Start Stop ©
13 co.016 %7 1 16 35 250 450 2.0 20 26.4 1.31 8.3 1.7 89.30.43 0.78
13 c0.016 14.7 2 &5 & 220 4502.0 20 9.70.43 0.0 9.59.9 Q.00 0.1
13 c0.018 14,7 3 89 105 240 450 2.0 20 25.2 1.25 9.2 1.7 83.54 0,51 0.78
13 C0.016 14.7 4 134 1S5 240 450 1.0 20 10.9 0.31 1.2 0.7 97.7 0.32 0.2

130016 14,7 5 181 203 240 400 1.0 20 11.4 0.55 0.0 0.4 99.3 0.25 0.92
13 00,0158 14,7 6 210 226 240 450 2.0 20 22.7 1.12 3.8 1.9 3.7 0.5 0.79
14 C0.019 15.2 1 14 35 260 450 2.0 20 13.9 0.5 0.4 1.7 97.2 0.70 0.80
14 Cco.019 15.2 2 66 83 220 4502.0 20 3.30.13 0.0 1.7 95.7 1.56 0.28
1% co.019 15.2 3 83 105 240 450 2.0 20 12.2 0.57 0.0 2.0 96.3 1.67 0.80
14 L0.019 15.2 &4 133 155 240 4501.0 20 -+~ - e ws e Q.85 .-
16 £0.019 15.2 5§ 169 173 240 600 1.0 20 5.9 0.41 €.0 1.5 96,1 2.42 0.50
16 CO.019 15.2 6 193 203 240 450 2.0 20 10.2 0.48 0.8 2.2 §5.0 1.96 0.7%
15 €0.019 15.2 7 217 226 240 450 1.0 20 5.1 0.36 0.0 1.5695.43.09 0.80
15 €0.005 4.7 1 25 35 240 450 2.0 20 27.1 1,34 7.9 1.6 89.7 0.B2 0.79
15 co.005 14.7 2 42 83 220 430 2.0 29 0.7 ¢.53 0.0 0.9 98.4 0.70 0.83
15 €o0.005 14.7 3 85 105 240 450 2.0 20 25.3 1.29 7.6 1.8 89.5 1.01 0.78
15 C0.005 14.7 4 134 155 260 450 1.0 20 11.56 0.85 0.0 1.1 97.5 1.37 0.82
15 C0.005 4.7 5 182 203 240 400 1.0 20 12.3 0.50 0.0 1.0 97.7 1.33 0.83
15 €0.005 14.7 & 210 2258 240 430 2.0 20 23.0 1.13 5.9 1.8 91.4 0.99 0.78
16 co.002 15.4 1 147 35 240 450 2.0 20 30.1 1.42 12.5 2.5 83.9 1.09 0.7
16 £0.002 15.4 2 67 83 220 450 2.0 20 12.8 0.40 4.2 1.3 93.9 0.45 0.8
16 Co.002 15.4 3 91 107 240 450 2.0 20 23.2 1.34 17.3 2.9 73.3 0.99 0.7%
16 C0.002 15.4 & 126 155 240 450 1.0 20 12.6 0.89 4.4 1.4 92.8 1.21 0.79
16 €0.002 15.4 5 182 198 240 400 1.0 20 13.10.92 3.6 1.4 93.9 1.12 0.3}
16 CO.Q02 15.4 & 209 227 260 450 2.0 20 25.5 1.22 17.4 3.1 78.7 0.83 0.71
17 €0.025 15.4 1 21 35 240 450 2.0 20 25.5 1.24 10.7 2.1 B&.4 0.82 0.75
17 €0.035 15.8 2 2 835 220 450 2.0 20 8.4 0.39 0.0 1.1 96.9 .54 0.82
17 €0.025 15.6 3 90 107 240 450 2.0 20 21,5 1.00 9.0 2.0 23,0 1.03 0.77
17 €0.025 15.6 4 134 155 240 450 1.0 20 10.3 0.71 0.8 1.2 $6.7 1.30 0.82
17 €9.025 15.6 5 181 203 240 &00 1.¢ 20 11.7 0.81 1.3 1.1 96.5 1.12 0.83
17 €0.025 15.6 & 217 226 240 450 2.0 20 19.9 0.53 9.3 2.2 87.7 0.%1 0.7
18 ¢0.004 15.0 1 <0 39 240 450 2.0 20 33.9 1.64 15.3 2.4 80.9 1.37 0.7
18 c0.004 15.0 2 &6 B7 220 450 2.0 20 15.1 0.73 4.1 1.6 94.0 0.29 0.81
13 CD.004 15.0 3 92 111 240 450 2.0 20 32.7 1.59 15.7 2.5 80.2 1.49 0.73
18 CO.004 15.0 & 138 159 260 450 1.0 20 14.7 1.06 4.1 1.2 93.2 1.44 0.80
18 C0.004 15.0 & 186- 207 260 600 1.0 20 15.0 1.09 3.6 1.1 94.1 1.18 0.82
18 €0.004 15.0 & 214 230 240 450 2.0 20 28.4 1.38 14.9 2.5 B4.5 1.13 0.73

Liq

0.81
0.28

0.38
0.85

0.85

c3

2.00

2.10

2.37

5.33

5.40
a.50
4.30

-m

2.30
4.25
2.562
7.00
7.00
3.20

1.00
2.57
0.93
4.43
4£.29
1.00
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Alpha Alpha Olefin/Paraf Olefins Comments

C4  €5-18,%

141 21.7 G.e.Calibk
- -- TS weak.
1.41 o= CH4 peaks
-~ .- are lower
.. 32.2 than
1.41 - expected,
2.87 26.6 G.c.Calib
L = Hew TOD
3.80 .-

- == Rerair G.C
13.00 ==  Valve Leak
3.40 -~ (34 peaks
.. -  uncetecied
1.38 23.1 G.c.talib
3.25 --

1.50 --

4.50 .-

4,40 .-

2.00 .-

0.86 17.5

1.63 -~ G.C.Calib
0.65 -

2.88 -

2.73 '25.2

0.465 -

1.47 21.7 G.C.Calib
3.00 -

1.64 --

&.25 --

&.25 32.9

1.85 -

0.78 20.3 Repair G.C
2.25 --

Q.80 -

.75 -

4.00 33.6

1.03 -

T e Bea ki b b« e
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Table I
{Continued)

SUMMARY OF M3 53CR RUN RESULTS

a)Unless otherwise nated, total flow i3 ca.15 L/min. $T9, or 3 cw/sec linesr gau flew.

b)Conversion i3 tetal CO eonversion over the perfod (3.
¢)Conversion and selectivities are calculated using #2 as an incernal

standard in the G analysis of the offgas.
d}Prod. rates Rate for procecion of total hydreearbans,tl+ (kg/kg eat.,hr),

eJAlphas Based on G sralysis of offgas and liquid procuce.

Run Cat. Cat. Per Time Time Tewp Prea HZ: Syn¥l Canv.Prod. Selecsivities  Alpha Alpha Olefin/Paraf Olefins Comments
¥a No  wt,g Na Start Stop C psi €0 co/hr I Rate XONG X2 RCT» 22 & Lig €3 cb C5-18,3

dmsd mee srsrsEssss

19 00,021 158 1 16 35 240 450 2.0 20 5.2 1.08 9.4 2.0 28.0 0.7 0.77 0.82 2.5 1.5 20.3
62 &3 220 450 2.0 20 8.30.38 0.0 1.398.20.51 0.82 0.88 4.33 133 e
21.8 1.02 10.2 2.2 86.7 0.95 0.76 = 2.50 1.53  --

$9 107 248 450 2.0 20
450 1.0 20 9.9 0.49 1.7 1.5 95.5 1.41 0.81 0.83 S.00 3.m: .-
1.8 1.2 95.8 1.16 0.83 0.25 6.50 3.80 -30.3

9.4 2.387.20.95 0.76 -- 2.31 1.8

Sass Sbew SNeserde Beae SEdww Seocew SRTEe —m-

19 €0.021 15.4
19 C0.021 15,8

F

3
19 €2.021 13.4 4 134 155 240
19 C0.021 15.5 § 182 203 240 400 1.0 20 11.5 0.%0
é

17 €0.021 15.4 210 225 260 4502.0 20 19.9 053
11.0 2.1 86.0 .28 0.78 0.8 2,94 1.51 20.3

20 co.041 15,3 ¢ 17 37 230 4350 2.0 20 253 1.1
20 c0.041 15.8 2 &6 T3 220 458 2.0 20 9.10.41 0.0 1.5 97.8 0.55 0.32. 0.91 5.00 2.7% ==
20 C0.041 15.8 3 90 109 280 430 2.0 20 5.3 1,21 9.5 1.9 47.80.82 073 .- 2,81 1.7t -
20 CO.041 15.8 & 135 143 260 450 1.0 30 1.7 0.28 1.9 1.2 95.9 0.9 0.83 0.26 9.00 4£.20 .-
20 CO.041 15.8 5 149 173 260 400 1.0 20 13.2 0.91 Z.0 1.0 96.1 0.93 0.84 -- 7.00 3.%0 -
20 €0.047 15.8 & 193 203 268 450 2.0 20 6.4 1.13 9.4 1.8 87.90.92 G.78 -- 2.93 1.TS --
21 co.014 15.1 1 26 28 260 450 2.0 20 8.5 0.40 8.3 3.5 85.8 2.83 0.74 0.8 2.75 1.7 17.5 G.c.calib
21 .014 15.1 2 63 35 220 4302.0 20 3.20.15 0.02.3 93.4 4,31 0.75 0.85 3.50 3.00 -
21 &8.014 151 3 93 110 240 450 2.0 20 7.10.3% 2,73.085.92.46 0.71 -- 3,00 2.00 --
21 0014 15.1 4 138 157 240 450 1.0 20 2.20.35 0.0 2.8 89.3 7.92 .0.47 0.3 9.00 &.00 -
21 €o.014 15.1 5 186 206 240 400 1.0 20 2.1 0.15 0.0 2.6 94.8 2.48 0.71 0.81 4.50 '3.50
22 co.04a 4.5 1 19 32 240 450 2.0 20 1.80.09 0.0 4.094.11.89 0.71 0.82 2.50 2.00 -+ G.C.Calib
*22 02,040 145 2 43 63 220 450 2.0 20 0.70.03 0.0 0,7 97.12.17 0.91 -~ 1,00 Z.c0 == Shut dewn
23 Co.047 5.3 1 21 39 260 450 2.0 20 23.271.29 7.7 1.5 89.3 {47 0.7 0.84 I.14 1.9 26.5
23 C2.047 15.8 2 220 4502.0 20 = .- =v m we e - -- -- -- =+ Regair 6.C
3 Co.047 5.8 3 ¥4 111 240 450 2.6 20 25.561.17 8.9 1,5 88.2 1.33 0.78 -- 3,15 2.00 --
23 €0.047 15.8 4 141 159 240 450 1.0 20 $1.9 0.81 2.9 0.9 94.1 2.13 0.82 o0.28 7.33 &.73 .-
23 C0.047 15.8 5 187 207 260 600 1.0 20 11.8 0,31 2.5 0.8 94.5 2.01 0.82 0.87 7.00 3.50
23 C0.047 15.8 6 213 226 240 450 2.0 20 24.0 1.10 10.7 1.9 85.7 1.71 0.75 -« - 3.54 7.13 .-
26¢0.045 15.6 1 19 39 260 4502.0 20 30.6 1.61 10.9 1.8 85.7 1.66 0.75 0.82 2.09 1.30 14.0
24 0049 15.6 2 71 &7 220 450 2.0 20 12.0 1.07 2.7 0.9 95.3 1.09 0.81 0.95 4.2% 3.25 .-
246 €0.049 15.6 3 5 111 240 450 2.0 20 29.5 1.37 9.5 1.5 87.4 1,30 0.78 == 2,32 1.40 .-
26 €O.049 15.6 4 139 159 240 450 1.0 20 12.5 0.87 3.1 1.0 94.9 1.80 0.81 0.8 8.33 4.20 .-
26 C0.049 15.6 5 187 207 240 600 1.0 20 13.4 0.9 2.5 0.9 96.8 1.43 0.82 0.28 8.35 4.20 37.3
26 €O.047 15.6 6 211 31 240 450 2.6 20 26.9 1.15 10.4 1.7 86.5 1.35 0.76 =~- 2.75 .75 .-
25 Co.047 15.6 1 19 33 240 450 2.0 20 28.1 1.30 8.8 1.6 83.1 1.5¢ 0.738 0.85 2.9 1.28 25.% Regeat RZT
25 CO.047 15.6 2 55 69 220 450 2.0 20 7.40.34 1.51.2 963 1.02 0.76 0.89 3.00 4.47 -
25 €0.047 15.6 3 93 159 240 450 2.0 20 25.51.19 4.9 1.6 B7.9 1.48 0.77 -- 3.1 2.00 .
25 C0.047 15.6 & 143 159 260 450 1.0 20 10.3 0.75 3.0 4.0 94,2 1.84 0.81 0.94 8.00 4,75 --
25 €0.047 15.6 5 189 207 240 600 1.0 20 12.4 0.86 2.2 0.8 95.6 1.39 0.83 0.8 7.33 4.%0 35.4
25 C0.067 15.6 6 215 231 240 450 2.0 20 23.21.08 9.4 1.7 87.4 1.28 0.77 .- 3I.50 2,07 -
Co.031 15.9 1 19 39 240 450 2.0 20 30.9 1.41 12.1 1.9 84,9 1.12 €.75 0.83 1,83 1.14 22.4
$ CO.031 15.%9 2 67 BT 220 450 2.0 20 13.5 0.62 3.9 0.9 94.6 0.49 0.80 0.85 4,20 2.47 -
6 €0.031 15.%9 3 §3 111 240 450 2.0 20 29.5 1.35 12.2 2.1 84.8 1,15 0.75 - 1,97 1.25 --
C0.031 15,9 4 141 159 240 450 1.0 20 125 0.38 3.5 1.1 54.3 1.11 0.80 0.88 7.75 4.00 -
6 €0.031 15,9 5 189 207 240 600 1.0 20 13.7 0.95 3.5 1.0 94.4 1.12 0.81 0.85 4.8¢ 3.7 30.1
6 €0.031 15.9 & 221 230 240 450 2.0 20 25.6 1.22 12.0 2.2 8.9 0.96 0.74 -- 2.30 1.43 -

D4
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Table I
{Continued)

SIMARY OF M3 S3CR RUN RESULTS

a)Uniess otherwise noted, total flow s ¢3.15 L/min. 37, or 3 ca/sec linear gas flow.

biCenversion Is tatal CO ecnversion over the period (3).
e)Conversien and selectivities are caleulated using ¥2 as an incernal

stardard fn the 6T analysis of the offgas.
d)Pred. rats: Rave for procuc:ian ef total hydrucarbens,Cle (kg/kg eac.,hrl.
elAlpha: Rased on GC analysis of offgas and liquid procuce.
Rin Cat. Cat. Per Timeé Time Terp Pres A2: Synfl Cinv.Prod. Selectivities  Alpha Alpha Otefin/Paraf Olefins Campencs
Ne Na  wt,g No StartStep € psf 00 es/fr S Race 204 X2 X%+ 2272 G& Ll 3 &6 csela,:
7 m.0e% 15.9 1 S X9 2D 3020 0 83 1.27 8.3 1.5 87.9 2.21 0.77 0.3% 3.40 2.20 7.3

Tl &7 229 450 2.0 20 9.50.43 1.7 1.196.0 1.23 0.20 0.39 5.67 3.00 -
0.78 - &.00 2.3 .-

teses sanse deses

7 o.my 15y 2

7029 15.9 3 99 1 40 430 2.0 20 57 136 7.7 1.5 8.3 1.5

27 Q.29 15.9 & 153 159 240 450 1.0 20 12.00.82 1.9 0.9 95.4 1.28 0.83 0.50 2.1 475 -
27 €2.029 15.9 5 191 207 240 400 1.0 20 12,1 Q.22 1.7 0.9 95.6 1.75 O0.A3 Q.89 7.87 4.5 3.9
A W@OFI15.9 6 222 TC A 45120 20 BT1.08 8217885160 .78 - 3.9 2.57 .-

-  Shut down

48 Cow.at 15.8 1 19 35 %0 4502.0 20 1,10.05 0.0 12, 83.94.23 0.53 -- 333 2.4
29 €3.083 5.2 1 21 39 a3 4502.0 20 42.91.19 15.82.3 V.5 2.42 0.73 .- 1.00 0.47 17.5
QL5582 2 0Tt AT 20 K302.0 0 0.50.59 5.74.889.00.50 0.79 0.2 3.28 2,10 -
€9 00053 25.2 3 95 111 260 450 2,0 20 392143 15.22.9 TR.22.09 0.72 - 1,11 0.7% -
<9 ©3.053 25.2 4 143 159 240 450 1.0 0 13.4 0.79 5.3 2.5 90.5 1.52 0.50 0.3% 5.8 3.58 -
29 @053 35.2 5 191 207 240 400 1.0 20 19.7 0.5 4.5 1.2 92.% 1.34 0.82 -+ 5.71 3.4 335
<9 0.053 25.2 & 239 @55 240 600 2.0 0 40.8 1.17 14.2 2.1 31,4 1.3 0.75 0.20 1.10 074 .- .
P 053 &5.2 T 303 304 260 <450 2.0 20 315 0.45 21,0 3.9 72.2 2.93 0.53 - 1.34 0.97 - G.C.Rezair
27 82,053 25.2 @ 337 351 260 45020 30 31,0048 35453528 57 0.52 -- 240 1.75 - -- : o
29 Q.053 25.2 9 37¥ 375 240 450 2,0 20 18.0 0.5% 23.0 3.5 72.1 1.48 '0.66% == I.21 2,05 - )
29 02.053 5.2 10 415 423 240 450 2.0 20 21.5 0.98 14.4 2.5 82.4 0.82 0.72 2.57 .79 . G.C.Reqair
J0 C0.053 29.6 1 25 39 200 450 2.0 20 41.81.02 226 2.9 71.5 3.05 0.4 *0.57 0.85 19.5
300,053 29.6 2 55 43 240 450 2.0 20 44.9 1.11 40.5 5.5 4.0 7.58 0.45 . .43 0.54
3000053 29.6 3 79 &7 220 450 2.0 20 41.4 0.96 41.9 4.5 42.0 9.53 0.40 - 2.08 1.33
J0L0.053 29.4 4 103 111 240 430 2.0 20 19.9 0.49 19.2 3.5 75.8 1.45 0.5 -+ 4,29 2.50 -
20 C0.05329,.6 5 131 135 285 450 2.0 20 36,4 0.39 36.4 5.2 $4.4 4,04 Q.53 - 2,45 1.50 .-
30 €2.05329.6 & 156 159 280 430 2.0 20 9.5 0.98 43,3 5,9 39.0 £.88 0.40 - 2,44 182 .- .
30 C0.053 29.6 7 174 1&5 300 450 2.0 20 40.7 0.94 42.4 4.8 40,7 10.2 0.47 .- 3.11 2.05 - ; -
30 €0.053 29.6 8 198 207 3G9 450 2.0 20 343 0.35 22.8 7.3 53,3 11.6 0.62 ~~- 3.75 2.48 .- g.t.2alib
30 €0.053 29.6 9 220 Z31 310 450 2.0, 20 37,5 0.87 55.5 7.2 25.5 11.83 0.13 e~ 3.3 2.7 - ’
30 €0.053 29.6 10 242 254 320 450 2.0 20 40.8 0.90 £1.7 7.4 14.5 16.4 0.00 -~ 382 2.3 .-
20 30.8 0.92 42.9 6.0 25.9 26.2 0.30 <~ 5,83 4.28 -

30 €0.053 29.6 11 270 279 320 450 1.9
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Table I
{(Continued}

SUMMARY OF M3 SECR RUN RESULTS

a)Unless otherwise noted, total flow i3 ca.!15 L/min. STP, or 3 cm/sec linear gas flow.
b)tenversion is total €O conversion over the peried (X).
‘e)Conversion and selectivities are calculated using N2 as an internal

standard in the 6C snalysis of the offgas.
d)Prod. rate: Rate for procuction of total hydrocarbons,Ci+ (kg/kg cat., hr).

@)Alpha: Besed on GC analysis of cffgas snd 1iquid product.
R Cat. Cat. Par Time Time Temp Pres H2: Synfld Conv.Prod. Selectivity  Alpha Alpha Olefin/Paraf Olefins Cooments
Z Rate XCH4 XC2M6 XC3+ GC  Lig €3 €4 C5-C18,%

No Ko  wt,g Ne Start Stop C psi €D cc/hr

----------- Sans mmng smea Ssavs Ssecn sedse ssse

1 23 39 240 &50 2.0 20 30.0 1.46 23.7 3.73 7.2 0.41 0.831-0.50 0.50 20.3 .
31 Co.055 15.0 2 71 &7 220 450 2.0 20 9.1 0.44 10.5 2.53 85.7 0.61 0.835 2.8 1.80 .
31 Co.05513.0 3 98 110 260 450 2.0 20 25.8 1,26 23.9 3.94 70.1 0.58 .- 1.06 0.70 -
31 Co.055 15.0 4 143 159 240 450 1.0 20 4.7 1.06 5.5 1.44 91.7 0.78 0.8 5.71 322 --

5

é

cew wameesse =

31 €o.055 15.0

31 €0.055 15.9 196 207 240 600 1.0 20 16,1 1.16 4.7 1.2192.8 0,80 0.83 4.17 3.17 33.5

31 Ca.055 15.0 222 D4 200 450 2.0 20 29.71 1.42 18.0 2.84 77.8 0.4% - 1.40 0 --

S 39 240 4502.0 20 20.9 0.93 A7 1,91 90.8 0.77 0.83 3.42 2.17 23.1

32 Co. 044 16.4 1

32 Co.044 16,4 2 71 &7 220 450 2.0 20 10.30.46 0.0 0.9298.8 0.835 -- 4.33 4.50 --

32 Co.044 16,4 3 102 110 260 450 2.0 20 21.80.97 6.4 1.7291.3 0.79 -- 3.00 1.77 -

32 Co.044 16.4 4 143 159 240 450 1.0 20 9.87 0.25 2.1 3.19 92.5 Q.61 0.87 7.33 4.00 -

32 Co.044 14.4 5 174 182 240 450 2.0 20 20.2 0.89 4.8 1.85 90.8 0.79 .- 2,92 .75 -

33 Co.053 31.4 2 26 39 240 450 2.0 20 47.4 0,94 3.2 3.14 9.6 0.65 0.76 0.2 0.58 21.7 G.C.Calib
33 Co.053 31.4 2 56 63 2¢0 3002.0 20 35.20.47 9.9 3.9559.6 0.55 -- 0.39 0.70 -

33 Co.053 31.4 3 78 87 240 3002.0 29 38.70.3831.1 3.9057.5 0.54 -- 0.97 0.71 -

33 Co.053 314 4 102 M1 250 300 2.0 20 39.6 0.38 43.1 4.40 41.1 0,38 .- 0.59 0.77 .-

33 Co.05331.4 5 126 135 260 300 2.0 20 37,7 0.37 42,1 4.59 42.4 0.42 - 1,76 1.21 -

33 Co,053 31.4 & 150 159 260 450 2.0 20 45.0 0.44 43.2  4.80 40,9 G.44 -- 1.35 0.95 -

33 Co.053 31,4 7 174 183 250 450 2.0 20 45.7 0.73 46.4  4.83 40.2 0,43 -~ 1.06 0.77 -

33 Ca,05331.4 8 198 207 250 4502.0 20 49.2 0.98 44.4  4.26 43.5 0.51 -« 0.87 0.45 .-

33 €0,053 31,4 9 222 230 240 450 2.0 20 16,1 0.33 337  4.79 59.2 0.35 - 3.9 1.91 .-

34 Co.060 15.6 1 &3 32 260 450 2.0 20 31.4 1.46 14.0  2.34 82.2 0.75 0.79 1.41 1.00 23.1 G.C.Calib
34 Co. 060 15.6 2 71 87 220 4502.0 20 13.00.50 0.1 1.77 97.8 (.81 0.B8 4.00 2.83 - G.C.Calib
34 Co.060 15.6 3 102 111 240 450 2.0 20 28.8 1.34 14.1 2,40 82.2 0.73 -+ 1.87 1.17 .- |
34 Co.060 15.6 4 150 157 240 450 9.0° 20 13,5 0.94 4.3 1.75 92.5 0.77 0.85 7.00 4.57 -

35 £0.060 15.6 5 191 207 2460 400 1.0 20 12.8 0.39 2.2 1.64 94.9 0.32 0.36 6.50 4.33 38.5 G.C.Calib
34 €0.060 15.6 & 222 230 240 450 2.0 20 24.9 1.16 {3.8 2,78 82.2 0.74 .- 2.73 1.73 v

35 Co.041 26.0 1 & 39 240 4502.0 20 35.71.0013.6 2.1382.9 0.79 0.82 1.09 0,764 18.2

35 Co.041 26.0 2 54 &3 250 450 2.0 20 42.1 1.17 2T.3  4.61 84,4 0.85 -~ 0.49 0.41 .- G.C.Calib
35 Co.041 26,0 3 73 37 250 450 2.0 20 45.1 1.24 41.7 4.83 44.9 0.51 -- 0.35 0,37 .-

35 Co.041 26.0 4 102 111 260 450 2.0 20 44,7 0.77 39.1  4.55 49.9 0.56 -- 0.66 0.52 -~

35 Co.041 26.0 5 126 135 260 450 2.0 20 49.5 0.61 39.4 4.02 49.5 0.57 -+ 0.70 0.52 .-

35 Co.041 26.0 6 150 159 260 450 2.0 20 47.9 0.95 33.1 3.93 58.7 0.66 - 0.75 0.52 .

35 Co.041 26.0 7 174 183 260 450 2.0 20 49.7 1.24 30.9 4.38 1.3 0.6 -- Q.71 0.49 -

35 Co.041 26.0 8 198 206 240 450 2.0 20 19.6 0.55 17.3  2.64 79.1 0.71 -- 2.08 1.53 -




e L .

Table 1
{continued)

SIMMARY OF M3 SECR RUN RESULTS

a)Unleas otherwize notad, total flow is ca.lS L/min, STP, or 3 cm/sec linear gas flow,
b)Conversion is total CO conversion aver the peried (2).
¢)Convarsfon and selsctivities are calculated using N2 a3 an internal
. standard in the GC analysis of the offgas.
d}Prod, rate: Rats for production of total hydrocarbons,Cl+ (kg/kg cat.,hr}.
a)Alpba: Based on GC analysis of offgas and liquid product.

Run Cat, Cat. Por Time Tims Temp Pres H2: Synfl Conv.Prod. Selactivities Alpha Alpha Olefin/Paraf Olefins Comments

No Mo wi,g No Start Stop C psi CO ec/hr 2 Rate ICHS IC2 IC3+ 2002 GO Liq C3 Cés CE=-18,2

38 C0.002 15.9 1 21 39 2.0 450 2.0 20 24,0 1.10 9.1 1.888.20.,83 0.77 0.83 3.23 2.00 25.2

36 Co.032 15,9 2 71 87 220 4350 2.0 20 7.7 0.35 0.0 1.597.2 ¢,77 0.81 0.91 4.00 3.33 -

36 Ca.032 15.9 3~ 102 111 240 4350 2.0 20 21,10.97 8.7 2.4 8.2 0.68 0.78 ~-- 3.08 1.8 =~ G.C.Calidk
38 Co.032 15.9 4 126 135 240 450 1,0 20 9.50.85 1.41.296.50.87 0.83 -~ 7.87 4.50 .-

38 Co.032 15.9 3 150 139 240 430 2.0 20 18.2 0.853 8.9 1,5 88.3 0.64 0,78 ~-- 3.3 2.36 -

36 C2.032 15.9 6 174 183 250 430 2.0 20 23,3 1.07 14,5 3.0 81.6 1.01 0,73 -- 2.29 1,48 -

36 Co0.032 15.9 7 189 207 280 450 2.0 20 25.3 1.17 23.513.871.21.51 0,61 ~- 1.76 1.15 ~= G.C.Calid
36 Co.032 15.9 8 222 230 240 4350 2,0 20 11.0 90.51 10.4 2.9 85.9 0.88 0.67 -- 3.33 2.33 -

37 Co.045 15.9 1 23 39 240 450 2.0 20 14,8 0.67 3.0 1.7 89.4 0.91 0.76 0.8 2.78 1.0 20,3

37 Co.045 15.9 2 54 63 220 450 2.0 29 5.10.23 0.01.5687.7 6,77 0.80 0.88 4.00 3.00 -

37 Co.045 15,9 3 78 87 240 450 2.0 20 13.80.63 8.21.,989.00.89 0.76 -~ 3,00 1.30 -

37 Co.045 15.9 & 102 111 240 450 1.0 20 6.5 0,44 0.1 1.497,31,16 0.82 =~~ 500 2.00 -

37 Co.045 13.9 5 126 135 240 450 2.0 20 13.4 0.51 0.5 1.8 83.9 ¢.80 0,79 ~-- 200 0.00 -

37 Co.045 15.9 & 150 158 220 450 2.0 20 19.8§ ¢.91 17.52.580.0 -- Q.77 ~-- - 0.00 == G.C.Calib
37 Co.045 15.9 7 176 183 250 420 2.0 20 27.4 1.26 30.1 3.2 52.22.49 0.81 =~- 0.83 0,60 bl

37 Co.045 15.9 8 188 207 200 450 2.¢ 20 13.7 0.53 9.3 1.7 87.4 0.78 0.75 -- 2,587 1.57 -

38 Co.058 15.8 1 23 39 240 450 2.0 20 28.0 1.28 11.9 2.1 85.10.91 0,75 0.85 1.88 1.17 22.4

38 Co.058 15.9 2 47 63 220 430 2.0 20 11.7 0.54 1.4 1.4 96.90.38 0.81 -~ 4.00 3.00 -

a8 Co.Q58 15,9 3 74 88 240 450 2.0 20 12.7 0,87 2,2 1.3 94,51.01 0.81 -~ 7.25 &.40 --

38 Co.0358 13.9 & 96 111 240 450 2.0 20 25.4 1,21 11.9 2.2 85.0 0.87 0.74 <+~ 2,08 1.26 -—

29 Co.064 15.9 1 23 39 240 450 2.0 20 34.2 1.5513.62,382.51.55 0.73 0.85 1.40 0.92 21.0 G.C.CALIS
39 Co.064 15,9 2 47 62 220 450 2,0 20 15.0 0.68 4.5 1.2 §3,8 0,44 0.78 - 4,17 2,38 -

39 Co.054 15.9 2 71 87 240 430 2.0 20 15.9 1.08 4.7 1.2 92.91.28 0.80 -- 7.86 3.88 -

29 Co. 064 15.3 4 95 111 240 450 2,0 20 33,1 1,52 15.7 2.6 80.2 1.52 ¢.72 ~-- 1,37 0.90 i

40 Co.063 13.0 1 23 40 240 &S50 2.0 20 8.7 0,43 6.50.992.6 0,08 0,74 -~ 767 a.40 23.8

40 Cr..i.OE_S 15.0 2 A7 83 220 430 2,0 20 2.0 0,95 0.10.0 99.9 0.00 0.67 =-- 7.00 7.00 - n
40 Co,083 15.0 3 71 87 240 450 1.0 20 3.6 0,27 2.2 1.1 95.90.54 0,76 -- 13.00 5.50 -

40 Co.063 15.0 & 95 111 240 430 2.0 20 9.5 C.46 8.1 1.9 89.80.40 0.74 == 4,80 23.17 -

41 Co.082 15.0 1 23 33 240 450 2.0 20 €.6 0,32 3.50.,3 95.3 1.00 0.76 0.89 9.50 3.50 25.8

41 Ce.062 15,0 2 47 B2 220 450 2.0 20 1.2 0.08 0.00.0 99,8000 0,88 =- 4.00 5.00 -

41 Co.062 13.0 3 71 88 240 450 1.0 20 2.70,19 0.1 1.096.,91,89 0,77 -- 10.00 4_00 -

4l Co.DB2 15.0 & 935 109 240 450 2.0 20 5.6 0,27 4.3 2.1 92.01.60 0.74 =~~~ 570 4,00 -
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Table I
(Continued) ‘

SUMMARY OF M3 SBCR RUN RESULIS

a)Unleas otherwize noted, total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.
b)Conversicn is total CO conversion over the period (I).
c)Convarsion and selectivities are caloulated using N2 as an internal
standard in £ha GC analysis of the offgas,
d)Prod. rata: Rats for preduction of total hydrocarbons,Cl+ (kg/kg cat.,hr).
e)Aipha: Based on GG analysis of offgas and liquid product. '

Run Cat, Cat. Per Time Time Temp Pres H2: Synfl Conv.Prod. Selsctivities Alpha Alpha Olefin/Peraf Clefins Comments
No Mo wt,g MNo Start Stop C psi CO cc/hr I Rate ICH4 IC2 2C3+ IC02 GC Lig c3 c4 C5-18,2

. m————

42 Ca,065 15.9 1 23 38 240 4%0 2,0 20 27.6 1.25 7.9 2.0 88,6 1,61 0.79 0.B4 2.94 1.88 2B.0 G.C.Calidb

42 Co.065 15.9 2 47 62 220 450 2,0 20 10.0 0.46 0.0 2.0 97.3 0.67 0.82 -~ 533 2,25 -
42 Co.065 15.9 3 71 86 240 450 1.0 20 13.:10.89 1.2 1.585.7 1.67 0.8 -- 7,00 5.50 -
42 Co.065 15.8 & g5 110 240 450 2.0 20 26,2 1,19 $.0 2.1 87.3 1.57 0.78 ~-- 3.06 2,13 -
43 COW.12 8.1 1 23 28 240 450 2.0 20 6.1 0.47 20.3 6.1 66.3 7.29 0.61 0.83 3.63 2,33 11.¢
43 COW.12 8.1 2 34 B2 279 450 2.0 20 25.1 1.86 32.4& 5,4 51.3 11.0 o0.52 -- 1.62 1.12 -
44 COW.11 15.6 1 23 38 240 450 2.0 20 4.7 0.20 B.4 6.3 74,4 10,9 0,80 ~-- 5.40 3.50 -
44 COW.11 15.6 2 47 62 280 4%0 2.0 20 12.7 ¢.51 18.6 6.1 50.8 15.4 0.56 ~-- 4.57 3.00 .-
44 COW.11 15.6 3 71 80 280 450 2.0 20 24.50.94 25.6 6.3 47.3 20.8 0.49 -- 3,38 2.29 -

45 Fe.01 15.8 1 23 38 240 450 2.0 20 3.4 0.14 0,0 7.584.8 7.7 0.72 0.77 2.80 1.30 -=
45 Fe.01 15.8 2 71 62 280 450 2.0 20 14,5 0.55 17.2 8.B 54.0 19.9 0.5 =-- 1.51 1.00 -
45 Fe.01 15.9 3 95 109 300 450 2.0 20 19.0 0.86 23.3 10.039.8 26.7 O0.4% ©0.76 1.385 1.05 14.0

46 COW.05 15.7 1 23 38 240 450 2,0 20 4.9 0.23 10.9 6.5 81.9 0.74 0,80 0.7 3.11 2.14 13.3
46 COW.03 '15.7 2 71 BB 280 450 2.0 20 14.0 0.66 44.2 10, 42.5 2,84 0.41 0.82 0.82 0.68 14.0

&6 COW.03 15.7 3 95 110 30¢ 450 2.0 20 19.4 0.89 54.4 11. 28.2 6,39 0,16 0.78 0.69 O0.62 9.8
47 Co.070 15.6 1 23 38 240 450 2.0 20 22.8 1.07 :0.9 2.7 85.7 0.70 0.73 0.85 2.60 1.56 24,5
47 C».070 15.6 2 47 63 220 450 2.0 20 8.6 0,40 0.0 4.3 95.7 0,02 0.82 -- - - -
&7 Co.070 15,6 3 71 87 220 450 1.0 20 1.2 0.08 0.0 =-- 94,5 -- 0,82 == .- - -
47 Co0.070 15.6 & 95 11} 240 4350 1.0 20 5.3 0.3F 3.7 4.2 90.3 1.76 9,71 -- - - -
47 Co.070 15.6 5 119 135 240 450 2.0 20 19.8 0,93 10.4 2.1 86.8 0.88 0.76 ~-- 2.85 1.71 = |
47 Co.070 15.8 5 143 158 240 €00 2.0 20 20.50.96 9.6 2.2 87.6 0.61 0.77 ~-- 2.36 1.40 - ‘
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Table I
{Continued)

SUMMARY OF M3 SBCR RUN RESULTS

a)Uniess otherwise noted, total flow is ca.15 L/min. STP, or 3 cm/sec Linear gas flow.
b)Conversion s total CO conversion over the peried (X). -
e)Conversion and selectivities are calculated using 42 as an fnternal

standard in the GC analysis of the offgas.
d)Prod. rate: Rata for production of total hydrocarbons,Cl+ (kg/kg cat.,hr).

e)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat. Cat. Per Time Time Temp Pres H2: Synfl Conv.Prod. Selectivities  Alpha Alpha Olafin/Paraf Olefins Comments
% Rate XCX4 XC2 XC3e X002 GC Lig c3 C4 cCs-Ci8,X

Ne No wz,g No Start Stop € paf CO cc/hr

29 Co.053 25.2 1 21 39 240 450 2.0 20 42.0 1.19 15,323 7.52.42 0.73 ~-- 1.00 0.67 17.5
2905.05325.2 2 71 & 220 450 2.0 20 20.50.5% 5.7 4.8 89.0 0.50 0.79 0.2 3.33 2.10 -
?9Co.05325.2 3 - 95 111 240 4302.0 20 39.21.1315.22.979.22.09 0.72 -~ 1.11 0.7% -~

29 Co,053 25.2 4 143 159 200 450 1.0 20 18,4 0,79 5.3 2.6 90.8 1.52 0.80 0.8% 5.86 3.56 33.6

29 Co.08325.2 5 191 207 240 400 1.¢ 20 15.7 0.85 4.6 1.2 92.9 1.34 0.82 0.85 5.71 3.44 -

29 Co.053 25.2 & - 239 255 240 600 2.0 20 40.3 1,17 14.8 2.1 81.4 1.8 0.75 0.80 1.10 0.7%  --

29 Co.053 25.2 7 305 304 240 450 2.0 20 31.5 0,45 21,03.9 2.2 2.93 0.8 -- 134 097 -+ G.C.Repair
29 Co.053 25.2 8 332 351 260 450 2.0 20 31.0 0.44 36.4 5.3 52.6 5.74 0.52 .- 2.6¢ 1.7 -
29Co.058325.2 9 375 376 240 450 2.0 20 18.0 0.55 23.0 3.5 72.1 1.46 0.66 -- 3.21 2.05 -

29 o053 25.2 10 415 423 240 450 2.0 20 21.5 0.93 14.4 2.5 82.4 0.82 0.72 0.7% 2.87 1.7 259 G.C.Repair

Feed Gas Rates

- -

Per N2 H2 co Total
No SLM SLH SLH SiK

wes Sees semee Ssee smacae

1 565 225 112 9§02 .
2 565 225 112 902
3 565 225 112 902
4 565 169 169 903
5 565 169 169 903
6 565 225 112 902
7 733 M2 56 901
8 733 112 56 901
¢ 551 26 17 912
10 367 348 175 890
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. . Table I .
{Continued)

SIMMARY QF M3 SBCR RUM RESULIS

a)Unlexs otherwize notad, tacal flow i3 ¢z.15 L/min. 517, o 3 cu/sec linear gas flow.
blCanverzion iz total CO converaion over the pesiod (I).
¢)Conversien and selectivibies are caleulated using N2 as an intarmal

standazd in the GC analysis of the offzas.
diProd. race: Rata for production of total hydrocarbons,Cl+ (kz/kg cat..hr).

e)}Alpha: Jased on GC analysis of offzas and liquid product.

Alpha Alpha Olafin/Paraf Qlefinz Cormenes

Run Cat., Cat. Per Time Time Temp Pres H2: Synfl Conv.Prod. Seleciivities
C5-C18.2

¥o Ma wt,g Mo Starz Stop € p3i €O ee/hr 2 Raca ICI4 202 200+ 2002 60 Ligq [~ S -]

L S

. SaE BETSSSBEae e BPme R BES

Bmm Shmee Gdwe we

31 Co.053 324 1 26 33 240 430 2.0 20 41,4 0,34 23,2 3.1 6839.64.08 0.85 0.76 o482 -G.Sd 21.7 G.C.Calib’
3 Ca.033 214 2 L 63 240 3002,0 20 35.2 0,47 29.92.9 39.5 £.57 0.55 ~-- Q.39 4.70 -
31 C2.053 31,4 3 78 87 240 309 2.0 20 33.7 0.34 31.13.957.37.48 0.34 - 0.57 0.71 -
23 Co,033 31,4 L} 102 111 250 300 2.0 2¢ 39,8 0.38 43.1 4,81,1 31,3 038 -~ 0.99 0.77 -—
33 Co.053 J1.4 35 125 1313 250 300 2.0 20 37,7 0.37 42,1 4.8 42,4 10.9 042 -~ 1.76 1.21 -—
31 Co.053 31,4 6 150 159 250 450 2.0 20 45.0 0.44 A3.2 4.340.9 11,1 0.4 -~ 1.33 0.85 -
33 Ca.033 21.4 7 174 183 250 450 2.0 20 5.7 073 AS.A A5 M0.2 .77 0.3 - 1.08 8.77 —
33 Co.053 31,4 8 198 207 250 450 2.0 20 49,2 0.58 44,4 4.3 43.57.84 0.51 -- 0.487 Q.83 -
33 Co. 053 L% 9 222 230 240 420 2.0 20 18.1 0.38 31,7 4.8 38,2 2.26 0.33 - 3.1+ 191 -
Feed Gas Rates
For H2 HE &  Total ‘

No SL¥ SLY §SLI SLI

———— bt

1
2
3
&
3
]
7
a
]

. et -

S63 225 112 900
338 135 67 S0
250 100 50 400 ) : ’
30 100 50 a0 -e--
250 190 50 &00 )
250 1loo 30 400
150 150 3C 400
100 260 100 400
363 223 112 900

Al rem——————— s W

wr mtarmensh o w ey




kage Lt or Ll

" tablel |
{Continued)

SIMMARY OF M3 SBCR RUN RESULIS

a)Uoless ctherwise notad, total flow 13 ca. 15 L/min, SIP, of J cm/sec linear gas flow, H
b)Ceaveraicn is totel CO conversion aver the period (1). '
c)Conversion and selectivities sre caleulated using X2 as an interzal

atandazd in the GC analysis cf the offgas,
d)Pzod, rats: Rate for production of tatal hydrocarbeuns,Cl+ (kg/kg cat. hco),
a)Alphe: Based on GC analysis of offgas and liquid produet.

Run Cat., Cat. Per Tize Time lexp Pres B2:; Synfl Conv.Prod. Selactlvities Alpha Alpha Qlefin/Paraf Olefizs Cocments
Ha FNo wt,g Mo Start Stop € psi OO ee/hr I Rate 2C3A IC2 303+ IC02 GO Lig en] Ca C8-18,2

33 C0,041 25,0 23 39 2M) 450 2.0 20 35.7 1.00 13.5 2.1 82.9 1,41 Q.79 0.82 1.09 0.74 13.2 6.C.Calib
35 CO.043% 26.0 " &% 53 250 450 2.0 20 42.1 1.17 27.3 4.6 §&.4 3.78 0,65 - 0.49 0.4l -
78 87 250 430 2.0 20 AS.1 1.24 A1.7 5.8 44,9 6.38 ¢.51 -- 0.35 0.37 -

35 C0.041 26.0
10z 211 250 450 2.0 20 5.7 0.77 35.1 4.5 45.9 6.40 0.58 -- O0.65 0.52 -

1
2
3
33 C0.041 28.0 4
35 C0.041 25,0 5 125 135 260 450 2,0 20 45,5 0,51 39.4 4.0 49,6 7.00 0,57 -- Q.70 0,52 -
- -- 0.75 0.52 -
7
8

——

35 C0.041 26.0 150 159 26C 4350 2.0 20 47.9 0.95 32.1 3.9 38.7 4,32 0.6

35 C0.041 26.0 0.86 =~ 0,71 0.49 -
35 C0.042 26.0

174 183 260 450 2.0 20 49.7 1.24 30.9 4.4 61.3 3.50
198 206 240 450 2.0 20 19.6 0.5517.3 2.6 79,1 0.93 ¢.71 -- 2.08 1.63

- Fead Gas Ratas
Per N2 BE2 €O Total
No SI¥ SIA St SLE

568 225 112 905
%68 225 112 905
568 225 112 s05
135 68 Sk
233 100 50 402
183 180 80 403
103 200 100 403
571 225 112 saa

B N WM Ot s W N
w
s
-
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Table 11

DATE: 12/30/94

M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Period No. Temp. Pres. H2/C0 Ratio

1 240 C 450psi 2.0
a)Total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.
Flows: N2-563 SLH, H2-225 S1H, C0-112.5 S1IH
b)Conversion is total CO conversion over the period (%). .
c)Conversion and selectivities are calculated using N2 as an intermal

standard in the GC analysis of the offgas.
d)Pred. rate: Rate for production of total hydrocarbons, Ci+ (kg/kg cat.,hr)

e)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat, Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefins
No No wt,g % Rate %Cl 3%C2 3C3+ %C02 GC Lig c3 C4 c6-18,%

- g ——— e ——— o —

5 C0.003 15.1 31.7 1.53 16.7 2.4 79.8 1.2 0.71 - 1.30 0.60 18.2
6 CO.011 15.3 14.3 0.67 7.6 1.6 8%.4 1.4 0.78 0.83 4.17 2.57 21.7
7 ¢CO0.012 15.8 13.9 0.63 6.1 1.5 90.6 1.7 0.80 0.89 4.00 2.57 17.5
8 CO.015 15.0 28.3 1.37 12.7 2.0 84.1 1.2 0.76 0.80 1l.61 1.07 19.6
9 <¢0.011 15.0 18.5 ¢6.89 8.8 1.7 88.8 0.8 0.78 0.83 3.18 1.85 20.3
11 C€0.017 15.0 27.2 1,32 11.2 1.8 85.9 1.1 0.77 0.80 2.09 1.20 30.8
12 C0.018 15.6 33.8 1.56 9.7 2.0 86.6 1.7 0.75 0.85 1.81 1.13 21.0
13 C0.016 14.7 26.4 1.31 (1) 1.7 8%9.3 0.7 0.78 0.81 2.00 1.41 21.7
14 C0.019 15.2 13.9 0.66 (2) 1.7 87.2 0.7 0.80 0.86 5.33 2.67 26.6
15 CO0.005 14.7 27.1 1.34 7.9 1.6 89.7 0.8 0.79 0.82 2.30 1.38 23.1
l6 C0.002 15.4 30.1 1.42 12.5 2.5 83.9 1.1 0.75 0.80 1.00 0.66 17.5
17 CO0.025 15.6 26.6 1.24 10.7 2.1 86.4 0.8 0.76 0.82 2.25 1.47 21.7
13 C0.004 15.0 33.9 1.64 15.3 2.4 80.92 1.4 0.74 0.79 1.17 0.78 20.3
19 CO.021 15.6 23.2 1.08 9.4 2.0 88.0 0.7 0.77 0.82 2.56 1.54 20.3
20 C0.041 15.8 25.3 1.16 11.0 2.1 86.0 0.9 0.76 0.84 2.94 1,61 20.23
2) C€0.014 15.1 8.5 0.40 8.3 3.5 85.8 2.4 0.74 0.83 2.75 1.67 17.5
22 €C0.040 14.5 1.8 0.09 0.0 4.0 %4.1 1.9 0.71 0.82 2.50 2.00 -

23 C0.047 15.8 28.2 1.29 7.7 1.5 89.3 1.5 0.79 0.84 3.14 1.69 24.8
24 CO.049 15.6 30.6 1.41 1l0.9 1.8 85.7 1.7 0.76 0.82 2,09 1.30 14.0
25 C0.047 15.6 28.1 1.30 8.8 1.6 88.1 1.5 0.78 0.85 2,93 1l1.88 25.9
26 CO.03]1 15.9 30.9 1l.41 12.1 1.9 84.% 1.1 0.75 0.83 1.83 1l.1l4 22.4
27 €0.02% 15.% 28.3 1.27 8.3 1.6 87.9 2,2 0.77 0.84 3.40 2.20 27.3
28 COW.01 15.0 1.1 0.05 0.0 12. 83.9 4.2 0.58 - 3.33 2.50 -

29 CO.053 25.2 42.0 1.19 15.8 2.3 79.5 2.4 0.73 -- 1,00 0.87 17.5
30 CO.053 29.6 41.8 1.02 22.6 2.9 71.5 3.1 0.66 0.77 0.99 0.65  19.6
31 ¢O.055 15.0 30.0 1.46 23.7 3.7 70.2 2.3 0.61 0.81 0.%0 0.60 20.3
32 C0.044 16.4 20.9 0,93 6.7 1.9 50.8 0.6 0.77 0.83 3.42 2.17 23.1
33 CO.053 3.4 41.4 0.94 23.2 3.1 69.6 4.1 0.65 0.76 .0.82 0.58 21.7
34 C0.060 15.6 31.4 1.46 14,0 2.3 82.2 1.5 0.75 ©0.7%9 1l.81 1.00 23.1

Note: Catalyst Run 9 screened thru 170 x 400 mesh.
Catalysts For Runs 11 thru 20,and 23 thru 28

screened thru 150 x 400 mesh.
Catalysts for Runs 21 and 22 screened thru 100 x400 mesh.

(1) Weak TCD filaments in G.C. CH4 peaks smaller than expected.
f2} Internal vzlve in G.C. leaked. CH4 peak undetected. D12




Table II
(Continued)

DATE: 06/30/95

M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Periocd No. Temp. Pres. . H2/C€0 Ratio

1l 240 C 450psi 2.0

a)Total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.
Flows: N2-563 SLH, H2-225 SLH, C0-112.5 SLH
b)Caner51on is total cO conversion over the period (%).
c)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbons, Cl+ (kg/kg cat.,hr)
e)Alpha: Based on GC analy515 of offgas and ligquid product.

— -——

Run cat. Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefins
Ne No wt,g %¥ Rate ¥Cl 3%C2 %C3+ %C02 GC Lig c3 c4 C6-18,%

L SR R AL S e s S G s S e -

35 Co.041 26.0 35.7 1.00 13.6 2.1 82.9 1.4 0.79 0.76 1.09 0.74 18.2
36 €0.032 15.9 24.0 1.10 9.1 1.8 88.2 0.8 0.77 0.83 3.23 2.00 25.2
37 Co.045 15.9 14.8 0.67 8.0 1.7 89.4 0.9 0.76 0.84 2.78 1.90 20.3
38 Co.058 15.9 28.0 1.28 11.9 2.1 85.1 0.%¢ 0.75 O0.85 1l.88 1.17 22.4
39 Co.064 15.9 34.2 1,56 13.6 2.3 82.6 1.6 0©0.73 0.85 1l.40 0.92 21.0
40 Co.063 15.0 8.7 0.43 6.5 0.9 92.6 0.1 0.74 - 7.67 3.40 25.9
41 Co.062 15.0 6.6 0.32 3.5 0.3 5.3 1.0 0.76 0.89 39.50 3.50 25.9
42 Co.065 15.9 27.6 1,25 . 7.9 2.0 88.6 1.6 0.79 0.84 2.94 1.88 28.0
43 cow.l2 9.1 6.1 0.47 20.3 6.1 66.3 7.3 0.61 0.83 3.62 2.33 1l.9
44 COW.1ll1l 15.6 4.7 0.20 8.4 6.3 74.4 10.9 0.60 - 5.40 3.50 -
45 Fe,0l1 15.9 3.4 0.14 0.0 7.5 84.8 7.7 0.7} 0.77 2.80 1.50 -
46 COW.05 15.7 4.9 0.23 10.9 6.5 81.9 0.7 0.60 0©0.78 3.11 2.14 13.3
47 Co.070 15.6 22.8 1.07 10.9 2.7 85.7 0.70 0.75 0.85 2.60 1l.56 24.5

Note: All catalysts were screened thru 150 X 400 mesh.
Catalyst No. COW.1l2 contains 10% Co plus 10% Fe. It is also full size.
Catalyst No. Fe.0l contains 30% Fe and no cobalt.
catalyst No. Co.070 contains 13% Co with no promoter.
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Table IIi
M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMIILAR RUN CONDITIONS

Period No. Temp. Pres. ' H2/COl Ratio

S i ——— " —— S - —

2 220 ¢ 450psi 2.0

a)Total flow is ca.1s L/min. STP, or 3 cm/sec linear gas flow.
Flows: N2-563 SLH, H2-225 SLH, C0-112.5 SIE .
b)Conversion ig total CO conversion over the period (%).
C)Conversion and selectivities are calculated using N2 as an intermal
standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbeons, Cl+ (kg/kg cat., hr)
e)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat. cCat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Qlefin
No No wt,g ¥ Rate %CH4 3C2 3C3+ 3C02 Gc¢ Lig C3 C4 Cs-18

f
- ——— e ——— -

5 €0.003 15.1 13.2 0.63 5.1 1.0 93.4 0.5 0.82 0.90 4.55 1.s9 -
§ C0.011 15.3 5.1 0.23 0.0 0.0 §7.2 2.8 0.87 0.82 -~ - -
7 C0.012 15.8 5.1 0.23 0.0 0.2 87.8 2.0 0.89 0.90 -- 2.50 -
8 C0.015 15.0 11.5 0.56 4.4 1.0 83.83 0.8 0.81 0.89 3.60 2.14 -
9 CO.011 15.0 6.3 0.31 0.0 1.0 98.6 0.4 0.88 0.%3 12.00 1.830 -
11 €0.017 15.0 1.4 0.55 5.0 0.0 $4.8 0.2 0.88 0.90 5.00 3.20 ——
12 CO.018 15.6 12.6 0.5% 2.8 0.0 8$7.1 0.1 0.90 o0.88 - - -
13 C0.016 14.7 9.7 0.48 (1) 0.1 9.9 0.0 0.91 o0.88 —— - -
14 CO.019 15.2 3.8 0.18 {(2) 1.7 96.7 1.6 0.88 —- -~ - -
15 C0.005 14.7 10.7 0.53 0.0 0.9 98.4 0.7 0.83 0.88 4.25 3.25 —
16 CO.002 15.4 12.8 0.60 4.2 1.3 93.9 0.7 0.80 0.86 2.57 1.63 -
17 €C0.025 15.6 8.4 0.39 0.0 1.1 96.9 1.9 0.82 0.92 6.50 3.00 -
18 C0.004 15.0 15.1 0.73 4.1 1.8 94.0 0.3 0.81 0.85 3.83 2.25 -
19 €0.021 15.6 8.2 0.38 0.0 1.3 58.2 0.5 0.82 0.88 4.33 3.33 -
20 C0.041 15.8 9.1 0.41 0.0 1.5 97.8 0.7 0.82 0.91 8.00 2.75 -
21 C0.014 15.1 3.2 0.15 0.0 2.3 85.8 4.3 0.76 0.86 3.50 3.00 -
22 C0.040 14.5 0.7 0.35 0.0 0.7 97.1 2.2 0.91 - 1.00 2.00 —
23 CO.047 15.8 =—v —ol (3) - ———— -
24 CO.049 15.6 12.0 1.07 2.7 0.9 95.3 1.1 0.81 0.95 4.25 3.25 -
25 CO.047 15.6 7.4 0.34 1.5 1.2 96.3 1.0 0.76 0.89 3.00 4,67 -
26 CO.031 15.9 13.6 0.62 3.9 0.5 94.6 0.5 0.80 0.85 4.20 2.87 -
27 €0.029 15.9 9.5 0.43 1.7 1.1 96.0 1.2 0.80 0.89 5.67 3.00 -
29 CO.053 25.2 20.5 0.59 5.7 4.8 89.0 0.5 0.79 o0.84 3.38 2.10 -
31 CO.055 15.0 9.1 0.44 10.6 2.5 85.7 1.1 0.61 o0.85 2.89 1.80 -
32 CO.044 16.4 10.3 0.46 0.0 0.5 98.8 0.3 0.85 -=  4.33 4.50 -
34 CO.060 15.6 13.0 0.60 0.1 1.8 97.8 0.4 0.81 o0.88 4.00 2.83 -

Note: Catalyst Run 9 screened thru 170 x 400 mesh.
Catalysts for Runs 11 thru 27 (except Runs 21 and 22) screened

through 150 x 400 mesh.
Catalysts for Runs 21 and 22 screened thru 100 x 400.

(1) Weak TCD filaments in G.C. CH4 peaks smaller than expected.
(2) Internal valve in G.C. leaked. CH4 peak undetected.

(3) Replaced dual column restrictor valve.
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Table 11T
(Continued)

DATE: 06/30/95

M3 SBCR RUN RESULTS
COMPARTSON OF CATALYST ACTIVITY AT SIMTILAR RUN CONDITIONS

Period No. Temp. Pres, H2/CD Ratio

2 220 C 450psi 2.0

a)Total flow is ca.15 L/min. STP, or 3 cm/sec linear gas flow.
Flows: N2~563 SLH, H2-225 SLH, C0-112.5 SLH
b)Conversion is total CO conversion over the period (%).
c)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas.

d) Prod. rate: Rate for production of total hydrocarbons, Cl+ (kg/kg cat.,hr)

e)Alpha: Based on GC analysis of offgas and liquid product.

— ——— —— - —— — — - - - —— - — -

Run Cat. Cat. Conv.Prod. Selectivities Alpha Alpha
No No wt,g % Rate %CH4 %C2 %C3+ %C02 GC Lig C3 c4

36 Co,032 15.9 7.7 0.35 0.0 1.5 97.8 0.77 0.81 0.91 4.00 3.33
37 Co.045 15.9 5.1 0.23 0.0 1.5 97.7 0.77 0.80 0.88 4.00 3.00
38 Co0.058 15.9 11.7 0.54 1.4 1.4 96.9 0.38 0.81 - 4.00 3,00
39 Co.064 15.9 15.0 0.68 4.6 1.2 931.8 0.44 0.78 - 4.17 2.38
40 Co.063 15.0 2.0 0.09 0.1 0.0 9.9 0.00 0.67 -— 7.00 7.00
41 Co.062 15.0 1.9 0.09 0.0 0.1 89.9 0.00 o0.88 - 4.00 5,00
42 Co.065 15.9 10.0 0.46 0.0 2.0 97.3 0.67 0.82 - 5.33 3.25
47 Co.070 15.6 8.6 0.40 0.0 4.3 95,7 0.02 0.82 - - -

Note: All catalysts were screened thru 150 x 400 mesh.

Olefin/Paraf Olefin

Cé6-~18,




Table IV DATE: 12/30/94

M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Period No. Tenp. Pres. H2/C0 Ratio

4 240 C 450psi 1.0

a)Total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.

Flows: N2-562 SLH, H2-119 SIH, CO-119% SIH
b)Conversion is total CO conversion over the period (%). .
c)Conversion and selectivities are calculated using N2 as an internal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for producticn of total hydrocarbens, Cl+ (Xg/kg cat.,hr)
e)Alpha: Based on GC analysis of offgas and liquid product.
Run Cat. Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin
No No wt,g ¥ Rate 3CH4 3IC2 3$C3+ %3CO2 GC Lig C3 C4 ‘C6~18,
5 C€0.003 15.1 13.1 0.95 4.2 1.2 93.3 1.2 0.83 0.88 6.67 3.70 -
6 " CO0.011 15.3 6.3 0.44 0.4 1.0 95,5 3.1 0.82 0.88 - - -
7 C€CO.012 15.8 3.9 0.26 4.8 2.3 86.3 6.6 0.70 0.85 16.00 3.50 ——
8 <€0.015 15.0 11.5 0.83 4.8 1.2 92.5 1.5 0.80 0.85 5.60 3.29 -
8 <C0.011 15.0 8.0 0.58 1.3 1.3 96.3 1.2 0.82 0.87 7.00 2.83 -
11 CO.017 15.0 11.6 0.84 5.0 0.0 93.9 1.2 0.82 0.85 25.00 2.88 —
12 €0.018 15.6 12.4 0.86 3.3 0.0 95.0 1.7 0.80 0.88 - - -
13°CO.016 14.7 10.9 0.81 (1) 0.8 97.7 0.3 0.84 0.88 - — -
14 €0.019 15,2 =-- =-= (2) ~ == -  0.80 ~-- - - -
15 C0.005 14.7 11.6 0.85 0.0 1.1 97.5 1.4 0.82 0.85 7.00 4.60 —_—
16 CO.002 15.4 12.6 0.89 4.4 1.6 52.8 1.2 0.79 0.84 4.43 2.88 -
17 -CO0.025 15.6 10.3 0.7 0.8 1.2 96.7 1.3 0.82 0.93 7.67 4.25 ———
18 CO0.004 15.0 14.7 1.06 4.1 1.2 $3.2 1.4 0.80 0.83 6.17 3.75 -
1% €0.021 15.6 9.9 0.69 1.7 1.4 85.5 1.4 0.81 0.83 6.00 3.80 -
20 C0.041 15.8 12.7 0.88 1.9 1.2 95.9 1.0 0.B3 0.86 9.00 4.20 -
2 CO.014 15.1 2.2 0.15 0.0 2.8 89.3 7.9 0.67 0.84 9.00 4.00 -
23 CO.047 15.8 11.9 0.81 2.9 0.9 94.1 2.1 0©0.82 0.8 7.33 4.75 -
24 CO.049 15.6 12.6 0.87 3,1 1.0 94.1 1.8 0.81 0.86 8.332 4.20 -
25 C0.047 15.6 10.8 0.75 3.0 1.0 94.2 1.8 0.81 0.%0 8.00 4.75 -
26 CO.031 15.% 12.9 0.88 3.6 1.1 94.3 1.1 0.80 0.88 7.75 4.00 -
27 C0.02% 15.9% 12.0 0.82 1.9 0.9 95.4 1.9 0.83 ©0.90 8.33 4.75 -
29 C0.053 25.2 18.4 0.7% 5.3 2.6 90.6 1.5 0.80 0.84 K5.85 3.56 -
31 CO.055 15.0 14.7 1.06 5.5 1.4 ©¢1.7 1.4 0.78 0.83 5.71 3.22 -
32 CO.044 16.4 3.8 0.25 2.1 3.2 92.5 2.2 0.61 0.87 7.33 4.00 -
34 CO.060 15.6 13.5 0.94 4.3 1.8 92.5 1.5 0.77 0.85 7.00 4.67 -
Note: Catalyst Run 9 screened thru 170 x 400 mesh.
ngEEXfEs_??rugEﬁﬁwiinfhru 20 and Run 27 (excepg Runs 21 and 22) B
screened thru 150 x 400 mesh. T '
Catalysts for Runs 21 and 22 screened thru 100 x 400 mesh.
(1) Weak TCD filaments in G.C. CH4 peaks smaller than expected.
(2) Internal wvalve in G.C. leaked. CH4 peak undetected.
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Table IV
{Continued)

DATE: 06/30/95

M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Pericd No. Temp. Pres. H2/CO Ratio

e —— o — - — —— . o — ———— v — . . da . ———

4 240 C 450psi 1.0

a)Total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.
Flows: N2-562 SLH, H2-119 SLH, CO-119 SIH
b)Conversion is total CO conversion over the period (%).
c)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbons, Cl+ (kg/kg cat.,hr)
e)Alpha: Based on GC analysis of offgas and liquid product.

T S S e e e g D D S S A S ! W s S P D oy o o S S Y PP P e o e . P s A e o ok ——

Run Ccat. cCat. cConv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin
No No wt,g % Rate %CH4 3C2 %C3+ %C02 GC Lig Cc3 Cc4 Cc6-18,

-——— il e e A Ak e — — A ———— - - -——— - s - —— - -

36 Co0.032 15.9 9.5 0.65 1.4 1.2 96.5 0.87 0.83 - 7.67 4.50 -
37 Co.045 15.9 6.5 0.44 0,1 1.4 97.3 1,16 0.82 - 5.00 2.00 -
38 Co.058 15.9 12.7 0.87 3.2 1.3 94.5 1.01 0.81 - 7.25 4.40 -
39- Co.064 15.9 15.9 1.09 4.7 1.2 92.9 1.28 0.80 - 7.86 3.88 -
40 Co.063 15.0 3.6 0.26 2.3 1.3 95.9 0.54 0.76 -- 13.00 5.50 -
41 Co.062 15.0 2.7 0.19 0.1 1.0 96.9 1.99 0.77 == 10.00 4.00 -
42 Co.065 15.9 13.1 0.89 1.2 1.5 95.7 1.67 0.84 - 7.00 5.50 --
47 Co.070 15.6 5.3 0.37 3.7 4.2 90.3 1.76 0.71 -= 2.85 1.71 -

Note: All catalysts were screened thru 150 x 400 mesh.
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Table V DATE: 12/30/94
M3 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMITAR RUN CONDITTONS

Period No. Temp. Pres. H2/C0 Ratio

5 240 C 600psi 2.0

2)Total flow is ca.l5 L/min. S§TP, or 3 ca/sec linear gas flow.

Flows: N2-562 SLH, H2-119 SLE, C0-119 SILH
b)Conversion is total €O conversion over the pericd (3%). :
c)Conversion and selectivities are calculated using N2 as an internal

standard in the GC analysis of the offgas.
d)Proed. rate: Rate for production of total hydrecarbons, Cl+ (kg/kg cat., hr)

e)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat. Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin
wt,g % Rate 3%CH4 3%C2 %C3+ %CO2 GC Lig c3 Cc4 C6-18,%

No ©No
5 -€0.003 15.1 13.4 0.97 3.9 1.1 93.7 1.3 0.81 — 5.26 3.45 30.1
6 CO0.,011 15.3 6.7 0.46 0.2 0.9 96,0 2.9 0.84 0.89 12.00 3.87 27.3
7 CO.012 15.8 4.3 0.28 0.1 2.1 91.6 6.3 0.75 0.82 8.50 3.50 L —
8 CO.015 15.0 12.4 0.90 4.9 0.8 93.6 0.7 0.84 0.85 5.20 3.14 30.8
9 C€0.011 15.0 8.7 0.63 1.4 1.1 96.4 1.1 0.83 0.87 5.00 2,67 30.5
11 C0.017 15.0 11.6 0.84 4,2 0.0 94.7 1.2 0.86 0.86 24.00 1.63 21.0
12 €O.018 15.6 13.0 0.90 3.2 0.0 94.%9 ‘1.9 0.80 O0.85 - T - 38.5
13 CO.016 14.7 11.4 0.85 (1) 0.5 8%.2 0.3 0.92 0.86 —— - 32.2
14 CO.019 15.2 5.9 0.41 (2) 1.5 96.1 2.4 0.80 - - —_— —-—
15 C0.005 14.7 23.0 0.90 0.0 1.0 97.7 1.3 0.83 0.85 7.00 4.40 36.4
l6 CO.002 15.4 13.1 0.92 3.6 1.4 93,9 1.1 0.8l 0.84 4.29 2.75 25.2
17 C0.025 15.6 19.9 0.81 9.3 1.1 96.5 1.1 ©0.83 0.88 8.00 4.25 32.9
l8 C€0.004 15.0 15.0 1.09 3.6 1.1 94.1 1.2 0.82 0.83 5.67 4.00 33.86
i% co,021 15.6 11.5 0.80 1.8 1.2 95.8 1.2 0.83 0.85 6.50 3.80 30.8
20 C0.041 15.8 13.2 0.91 2.0 1.0 86.1 0.% 0.84 0.87 7.00 3.50 31.5
21 Cos014 15.1 2,1 0.15 0.0 2.6 94.8 2.7 0.71 0.81 4.50 3.50 23.1
23 CO.047 15.8 11.8 0.B0 2.6 0.8 54.6 2.0 0.82 0.87 7.00 3.60 38.5
24 CO.049 15.6 13.4 0.92 2.6 0.9 54.8 1.7 0.82 0.88 8.33 4.20 37.8
25 CO.047 15.6 12.4 0.86 2.2 0.8 95.6 1.3 0.83 0.88 7.33 4.50 35.4
26 €0.031 15.9 13.9 0.95 3.5 1.0 %4.4 1.1 0.81 0.85 6.80 3.71 3¢.1
27 €C0.029 15.% 12.1 0.82 1.7 0.9 95.6 1.8 0.83 0.89 <9.67 4.75 39.9
23 C0.053 25.2 19.7 0.85 4.6 1.2 92.9 1.3 0.82 0.85 5.71 3.44 33.6
31 €0.055 15.0 16.1 1.16 4.7 1.2 2.8 1.3 0.80 0©0.83 6.17 2.11 33.6
34 CO.060 15,6 12.8 0.89 2.2 1.6 94.9 1.2 0,82 0.86 6.60 4.33 38.5

Note: Catalyst Run 9 screened thru 170 x 400 mesh.
Catalysts for Runs 11 thru 27 (except Runs 21

screened thru 150 x 400 mesh.
Catalyst for Run 21 screened thru 100 X 400 mesh.

and 22)

(1) Weak TCD filaments in G.C. CH4 pezks smaller than expected.
(2) Internmal valve in G.C. leaked. CH4 peak undetected.
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Table VI

SUMMARY OF M4 SBCR RUM RESULTS

8)Unless otheruise nated, total flow {s ca.15 L/min. STP, or 3 em/sec linear gas ftow.
b)Conversicn is total CO conversion over the period {%).
€)Conversion and selectivities are calculated using N2 as an internai
standard in the GC analysis of the affgas.
d)Prod. rate: Rate for production of total hydrocarbons,Cl+ (kg/kg cac. hr).
e)Alpha: Based on GC analysis of offgas and liquid product.

LT TP it Db DL L 2 LD L TP PPN 3 Ay

Run Cat, Cat. Per Time Time Temp Pres H2: Synfl Conv.Prod, Selectivities
C psi €0 cc/hr X Rate XCHA XC2 %03+ X002 G

Ra Mo wt,g No Start Stop
3 €0.002 15.2 25 35 240 450 2.0 20 29.4 1.62 17.3 2.2 T9.4 1.01 0.73
3 €0.002 15.2 T3 83 22¢ 450 2.0 0 11.8 0.56 4.7 1.0 93.7 0.59 4.31

3 €0.002 15.2 97 107 240 450 2.0 20 26.4 1.28 16.0 3.1 80.1 0.83 0.73

1
2
3
3 €0.002 15.2 4 345 155 260
5
-]

450 1.0 20 11,5 0.83 3.9 2.4 92.8 0.84 0.8t
3 c0.002 15.2 182 203 240 400 1.0 20 12.9 0.52 4.0 1.5 §3.5 0.5% 0.31
J co.002 15.2 217 226 240 430 2.0 20 24.2 1.17 17.1 3.1 79.0 0.83 0.7
4 C0.026 15.4 1 20 37 240 450 2.0 20 25.51.21 8.6 2.0 89.0 0.43 Q.79
4 €0.024 15.4 2 68 85 226 450 2.0 0 9.5 0.45 0.0 2.1967.5 0.27 0.83
4 C0.026 15.4 3 92 109 240 450 2.0 0 25.7 1.13 9.5 2.1 83.0 Q.45 0.77
4 £0.024 15.4 4 140 157 240 430 1.0 6 10,2 0.73 0.5 1.5 97.2 0.71 0.83
4 C0.026 15.4 5 188 205 240 400 1.0 9 11,3 0.80 0.9 1.5 7.0 0.85 0.a3
400026 15.4 6 212 229 260 450 2.0 0 21.51.02 9.3 2.3 87.9 0.50 0.76
5 €0.035 15.64 1 16 37 240 450 2.0 20 24.83 1.18 8.5 2.1 89.0 0.47 0.78
5 £0.035 15.4 2 68 B85 220 450 2.0 20 8.8 0.42 0.0 2.3 97.4 0.31 0.82
5 C0.035 15.4 3 99 109 240 4502.0 20 23.5 1.11 8.7 2.1 88.5 0.61 0.77
5C0.03515.4 4 136 157 240 450 1.0 20 10.4 0.73 0.9 0.0 98.4 0.5 --
5€0.03515.4 5 184 205 240 400 1.0 20 10.7 0.76 0.7 1.4 97.10.75 0.8
5C0.03515.4 6 212 228 240 450 2.0 20 19.4 0.92 7.8 2.3 89.4 0.56 0,79
6 C0.028 15.4 1 23 40 260 450 2.0 20 21.2 1.00 6.1 1.5 91.3 1.01 g.31
6 €0.028 15.4 2 67 88 220 450 2.0 20 6.6 0.31 0.0 1.9 97.4 0.72 0.83
6 C0.028 15.4 3 $5 112 240 450 2.0 20 20.1 0.96 5.8 1.8 91.5 1.02 0.81
6C0.028 15.4 4 139 160 240 450 1.0 20 9.2 0.65 0.0 1.3 97.3 1.46 0.85
6C0.02815.4 5 189 208 240 600 1.0 20 9.5 0.67 0.0 1.1 97.5 1.36 0.85
6C0.028 15.4 & 213 232 240 450 2.0 20 18.0 0.83% 5.7 1.6 91.5 1.12 0.80
7 €0.043 15.4 1 18 39 240 450 2.0 20 13.0 0.61 3.7 1.8 93.4 1.0 ¢.79
7 C0.043 15.4 2 53 63 220 450 2.0 20 4.3 0.20 0.0 1.4 96.3 2.26 o.a1
7 00.043 15.4 3 94 11T 240 450 2.0 20 12.3 0.58 3.0 1.5 93.9 1.58 0.80
7 C0.043 15.6 4 138 159 240 450 1.0 20 5.2 0.37 0.0 0.0 99.4 0.6& 0.83
7 CO.043 15.4 5 191 207 240 400 1.0 20 5.9 0.41 0.0 2.2 94.8 2.99 0.82
700.06315.4 & 215 231 240 450 2.0 20 10.2 0.47 4.7 2.1 91.4 1.79 0.78

450 2.0 20 2.7 0.13 0.10.298.8 1.75 0.&7

8 C0.006 15.0 1 19 40 240

Lig

Q.82
0.90
0.87
0.82

0.84
0.91
0.87
8.87

Q.84

.83
0.8

0.83
0.90

0.38
G.B8

0.85
0.91
0.89

0.89

-

0.85

Alpha Alpha Olefin/Paraf Olefins Comments

c3

0.9%
2.7t
g.98
4.29
4£.29
.03

2.9%
5.33
2.81
8.33
4.50
2.93

3.13
5.33
3.07
6.25
3.08

4.8
5.530
4.25
9.50
6.00
4.57

5.40
4.00
5.00
7.00
&.00
5.50

3.33

rage L oro.

BEALN BAams smLuime SEssw seersEe e

R sAsAcsss A resnnsancsesane

¢ c5-18,%
0.60 17.5

1.83 - G.C.Calib
0.56 .-
3.15 == G.C.Calib
2.75 24.5

¢.70 -

1.3 21.7
4.00 == No Synfl
1.88 .-
4,75 -
3.80 36.4
2.07 -

1.9 3.1

4.00 -

1.94 --

-- == G.C.Calib
4.50 27.3

1.77 --
3.00 28.7
4,00 .-
2.67 .-
3.7 -
3.50 40.6

2.88 -
3.17 27.3
3.00 -
2.83 .-

5.00 -
3.7 30.1 G.C.taiib
3.20 ~»  Repair G.C

16.1 shut down
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Table VI .
{Continued) -

SUMMARY OF M4 SBCR RUN RESULTS

a)Uniess otherwise noted, total flow is ca.15 L/min, STP, or 3 cm/sec linear gas flow.,

b)Conversion is total €O conversion over the period (%),

c)Conversion and select{vities are calculated using ¥2 as an internal
standard in the GC analysis of the offgas,

dProd. rate: Rate for production of total hydrocarbons, C1+ (kg/kg cat. hr).

e)Alpha: Based on G analysis of offgas and liquid product.

LELLLEL T T T T PP sy LLE TP asvewn

LT T T T asmees .--Q!d-.--n.&-.---.-t--..-.----.----.---

Run Cat, Cat. Per Time Time Temp Pres M2: Synfl Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Oletins Cocments
X Rate XCHG XC2 %03+ %002 6C Lig (a4 4 . £s-18,%

No No Wt,3 Mo Start Stop C  psi CO ec/hr
P £0.048 15.4 1 19 40 240 450 2.0 12 19.1 0.%0 $.9 1.6 87.4 1.05 0.77 0.88 3.40 2.09 20.3
9 C0.048 15.4 2 70 B4 220 4502.0 12 5.1 0.28 1.8 1.0 95.2 1.93 0.80 0.91 3.67 3.00 .-
9 €0.043 15.4 3 93 111 240 450 2.0 20 17.8 .84 10.1 1.7 86,9 1.33 0.77 -- 3.30 2.10 -~
?CO.048 15.4 & 139 159 260 450 1.0 20 8.2 0.57 2.3 1.0 93.8 2.98 0.82 0.90 8.50 4.33 -
9C0.04815.4 5 189 207 240 6001.0 20 1.9 0.83 2.7 0.9 96.4 1.53 0.8 0.89 5.7% 3.20 1.0
9C0.04815.4 & 217 226 240 450 2.0 20 #.21.17 17.13.179.00.85 0.77 -- 1.0% .70 --
10 caL.02 15.9 1 19 40 240 450 2.0 20 34.5 1.58 12.9 2.0 &83.9 1.23 0.75 0.8% .86 1.06 21.0
10 cAL.02 15.9 2 &% 838 220 450 2.0 20 14.9 0.88 4.5 0.2 94.0 0.47 0.81 0.38 4.40 2.29 --
10 cAL.D2 15.9 3 §1 112 240 450 2.0 20 3.2 1.57 12.6 2.0 84.4 1.00 0.75 -- 1.71 1.0 .-
10 CAL.O2 15.9 4 139 140 240 450 1,0 20 4.6 1.00 4.5 1.1 93.3 0.97 0.30 0.82 7.20 4,00 .-
0 CAL.OZ 15.9 5 187 201 240 600 1.0 20 14,4 1.12 4.2 1.0 §4.0 0.89 0.82 0.85 5.83 3.3 35.7
10 CAL.O2 15,9 & 215 230 240 450 2.0 20 30.9 1.42 13,3 2.1 83.7 0.50 .74 -~ 1.90 1.1 -

11 CAL.O3 156 1 19 40 260 450 2.0 20 29.7 1.39 13.5 2.1 85.4 1.08 0.74 0.8 1.85 1.03 18.2 ShutDown

34,2 1.56 12.6 2.0 84.2 .23 0.75 0.83 1.80 1.00 24.5

12 £C0.053 15.9 1 22 4D 240 450 2.0 |20

12 c0.053 15.9 2 69 B3 22 450 2.0 20 14.4 0.86 4.3 1.0 94.3 0.48 0.81 0.89 4.20 2.47 -

12 C0.053 15.9 3 93 112 240 450 2.0 20 34.0 1.56 13.4 2.2 83.2 1.21 0.74 +- 1,50 0.9 --

12 €0.053 15.9 4 150 152 240 459 1.0 20 13.3 0.91 4.3 1.2 93.3 1.13 0.80 0.89 &.80 3.71 -

12 €0.053 15.9 S5 189 208 240 400 1.0 20 15.6 1,06 4.0 0.9 94.0 1.01 0.82 0.87 5.50 3.57 32,2
12 C0.053 15.9 & 223 231 0 450 2.0 20 29.8 1.37 12.8 2.0 8.3 0.94 0.75 - 1.89 1.10 --

13 £0.054 15.7 1 23 40 240 450 2.0 20 10.4 0.48 4.7 1.8 92.3 1.17 0.78 0.8 5.75 4.00 25.9
13 €0.054 15.7 2 7T 88 220 45020 20 0.2 0.01 0.0 19, 60.8 19.5 0.33 0.9 8.00 S5.00 .-

13 €0.054 15.7 3 102 112 240 450 2.0 20 10.5 0.49 4.5 1.5 92.8 1.23 0.79 «- 5.50 3.7 -

13 €0.054 15.7 4 143 160 240 450 1.0 20 5.2 0.36 0.0 1.2 57.0 1.85 0.83 0.95 4.00 4.50 --

13 €0.054 15.7 5 191 208 240 400 1.0 20 5.0 0.34 0.0 1.3 95.9 1.78 0.82 0.93 6.50 3.33 30.8
13 €0.054 15.7 & 223 230 240 450 2.0 20 8.80.40 4.72.091.7 1.56 Q.78 - 5.00 3.50 -

14 Blenda 20.0 1 25 39 240 450 2.0 20 29.3 1.4 10.1 1.5 B4.3 2.2 0.77 0.8 2.8 1.35 3.1
14 Blends 20.0 2 69 87 220 450 2.0 20 12.4 0.0 4.3 0.9 $3.9 0.95 0.81 0.91 3.80 2.33 .

14 BlendA 20.0 3 93 111 240 450 2.0 20 27.5 1.33 10.5 1.7 86.4 1.44 0.76 -- 2,09 1.32 --

14 BlendA 20.0 4 143 158 240 450 1.0 20 32.7 0.97 3.4 1.0 94.0 1.41 0.81 0.8 7.50 3.83 -

14 BlendA 20.0 5 197 207 240 400 1.0 20 14.11.02 3.7 1.0 93.8 1,45 0.82 0.89 6.40 3.43 32,9
14 Blendd 20.6 6 215 231 240 450 2.0 20 27.0 1.29 11.5 1.9 85,5 1.12 0.7 -- 2.04 1.30 .
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. SUMMARY OF M4 S3CR RUN RESULTS

3)Unless otherwize noted, total flow iz ca,l$ L/min, 5iF, or 3 em/3ec linear gas flow,

b)Cenversian is tocal €O converzion over the periad (2).

¢lConversion and selectivities ara calculatad using N2 33 an internal
standazd in the GC analysis of the offgas.

d)Prod. rate: Rate for production of total hydrocarbems,Cl¥ (kg/kz cat. hr).

a)Alpha: Based on GC analysis of offgas and Liquid produet,

Run Cac. Cat. Par Time Time Temp Pzes HZ: Synfl Conv.Prod. Selectivities Alpha Alpha Qlefin/Pacaf Olefins Comments
Ho Ne wt.g No Sktare Stap € Psi CJ ee/hr 2 Rata ICHA IC2 203+ IC0Z Gc Lig c3 Cs CB-18.3

——— —

RS AmsSSd SRS S SeEme e W SmdeneTEE Swd .

21 39 260 450 2.0 20 27,5 1.54 10.4 1.8 87.20.80 0.7¢8 0.8 2,21 1.50 21.9 G.C.Calib

15 C0.034 1.0 1

15 €0.034 13.¢ 2 43 87 220 as50 2.0 20 13.0 0.81 4.0 0.9 54.50.59 0,82 0.90 4.9 2.00 -

15 co.034 130 23 83 111 260 450 2.0 20 26,8 1.49 11.5 1.9 85,9 0.82 0.76 =-- 2.10 1.3 -
130034 13,0 4 141 159 240 430 1.0 20 11.20.94 3.9 1.0 94.0 1.02 0.82 0.87 8.31 s.00 -
13C0.034 13,0 5 189 207 240 600 1.0 20 11.3 0.99 3.9 1.1 94.0 1.03 6.8 5.75 3.80 7.8

15 €0.034 13.0 8§ 215 231 240 430 2.0 20 21.8 1.19 0.9 1.9 86.3 0.87 0.76 -- .33 218 -

16 CaL.04 18,1 1 21 39 240 450 1.2 20 28,3 1.3 7.11.3 90,3 1.38 0.80 0.8% 4_80 .18 32.s H2/00:

16 CAL.04 15,1 2 34 181 220 as0 1.8 20 8.4 0.42 2.6 1.9 94,1 2,31 0.80 0.88 3.00 4.00 == 1.76/1.0

3.91.0 91,7 1,36 0.82 0.88 3.20 3113 28.7 EB2/CO:

17 caL. 08 15,0 12 21 39 240 450 1.8 20 18.9 0.93
0.1 0.8 96.92.2) 0.83 -~ 4.0 3.00 == 1.768/1.06

17 CAL.CS 15.¢ 2 47 82 220 w30 1.8 20 s5.40.28

21 39 240 450 2.0 20 20.8 1.03 7.7 1.2 80.0 1.09 @.81 0.88 S5.00 3.00 Jz2.2

18 carL.o? 15.0 1
1.8 1.4 95,0 1.2 0.84 -~ 4,00 3.00 -

18 CaL,07 15.0 2 47 82 220 45020 20 6.7 Q.33
19 CAL.DS 15.7 1 23 39 240 450 2.0 20 26.61.22 7.3 1.3 $0.2 1.29 0.82 0.85 4,11 2.76 18.2 G.C.Calik
" 19 CAL.05 15,7 2 47 62 220 4502.0 20 5,0 G.41 2.3 1.4 94,8 1.56 0.8 =-- S5m0 3.00 -
2.0 20 5.50.26 3.12.192,02.86 0.30 G.90 4.50 3.50 230.8 G.C.Calib

20 CAL.D6 15.0 1 15 30 240 as0
J.o0 2.50 -

35 81 260 43020 20 3.50.18 .0 3.3 92.5 3.87 0.80 0,85

20 CAL.06 150 2

.20 CAL.G5 15.0 3 103 110 240 450 2.0 20 1.7 0.08 0.0 3.3 83.5 7.22 0.80 -- 1,30 3.00 -~ Cat.Loss
21 CO.004 15,9 1 23 40 240 450 2,0 20 239.3 1.80 15.2 2.3 81.2 1.38 0,74 o0.33 1.18 .72 21.1

21 €0.004 15.9 2 71 83 220 a3 2.0 20 16.1 0.74 8.1 1.2 90.2 0.48 0.78 (.87 3.38 2,22 -

21 CO.004 15.9 3 105 110 240 45¢ 2.0 20 37.6 1,47 18,4 2.3 50.2 1.20 0.73 - 1.10 0.70 -

21 CD.004 15.9 4 136 138 240 430 1.0 20 14.9 1,02 7.4 1.4 29.9 1.29 0.77 0,84 4,67 2.82 hand

21 CO,004 15.3 5 166 18& 240 E0C 1.0 20 18.4 125 6.1 1.191.90.94 0.81 0.84 5.25 241 == G.C.Repair
21 C0.004 15.9 & 199 207 240 s00 2,0 29 39.0 1.830 14,2 1.9 83.0 0.91 0.78 g.82 0.85 0.77

21 €CO.004 15.9 7 212 214 240 430 2.0 20 34,8 1.59 15.8 2,3 81.0 1.00 0.76 ~-- 0.3 o0.81 == G.C.Repair
22 BlendB 30.5 1 23 39 260 430 2,0 20 35.5 1.6412.7 1.5r79.i €.29 '0.7% 0.81 1.40 o0.81 27.3 )

22 BlendB 30.5 2 78 87 260 450 1.0 20 15.8 1.07 1.50.990.57,06 0.80 0.83 5.00 2.22 38.5 G.C.Calib
22 BlendB 30.5 3 125 135 240 450 0.7 .20 10.6 0.85 0.3 0.8 92.8 5.83 0.82 0.87 7.33 3.20 33,6 G.C.Calib
22 PlendB 20,5 & 150 158 z40 450 1.0 20 15.10.99 3.3 1.0 91.0 4.07 0.80 ~-- 5.40 2.25 -

22 BiendB 20.5 5 174 183 240 630 2.0 20 30.1 1.44 13,2 1.5 82.4 2,56 0,75 -~ 1.33 o0.89 -

22 BlendB 30.5 6 191 207 250 450 1.0 20 23.51.63 10.0 1.9 82.1 65.02 0.74 - 2.2 1.15 -

22 BlendB 30.5 7 223 232 280 450 1.0 20 26.9 1.79 17.8 3.1 68.4 10,7 0.54 ~- 3.00 1.88 -

22 Blend® 30.5 8 247 255 280 4350 0.7 20 17.11.34 5.8 2.6 78.8 9.8 0.70 -- §.00 2.33 -

0,02 1.2 97.90.95 0.864 0.88 S5.40 9.33 29.4 G.C.Calix

23 40 240 430 2.0 20 17.4 0.84
6.2 0.9 95.0 0.92 0.9¢ =~ 4,00 a.00 -

6.6 0.32

=

23 CAL.09 15.0
23 CAL.0S 15.0 2 57 B3 220 450 2.0 29,
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Table VI
{Continued)

SUMMARY OF Ma SECR RUN RESULIS
allUnless otherwise noted, total flow ls €3.13 L/min. SIP, or 3 em/sec linear 3a3 flow,
biConvezsicn 13 total OO conversion over the pesied ().
€)Convarsion and seleciivities acw ¢aleulated using N2 as

standard in the GC analyais of the offgas.
d)Prod. race: Rats for Produciion of total hydracarbons,Cl+ (kg/kg cat. hr),

¢}Alpha: Based en GT analysis of offgas and liguid produce.

an intemal

Algha Alpha Olefin/Paraf Olefins Coomaents

Run Cat. Cat. Per Time Time Temp Pres B2: Synfl Conv.Prod. Selectivities
Ho XNa wt,g No Start Stop C  p3i €3 ee/hr 2 Rate I034 202 203+ 2002 oo Lig (o} €+  Cs-18,:2
24 CD.053 28.5 1 2) 39 230 020 29 0.4 1.28 14.1 2,1 81.8 2.0 0.73 £.79 1,14 0.83 == G.C.Calid
26 053 28,8 2 34 63 270 430 2.0 20 53,8 1.34 24.2 3.5 67.54.24 066 - 0.55 g.43 -
24 C3,033 28,5 2 78 87 260 450 2,0 30 S3.3 1,36 38.2 5.2 49.0 7.64 0.33 =~ 0.53 0,47 -
24 3,053 28.5 4 102 110 260 4%0 2.0 30 52,8 2,13 29.1 4,0 52.1 4,79 0,54 - 0.63 0,49 -
24 C0.033 28,3 3 125 135 2850 43020 30 28.9 1.90 28.5 3.9 62.8 4.90 Q.65 ~- 0,70 0.43 -
24 CO.033 28,5 6 18§ 158 250 430 2.0 20 42.5 1.74 25.9 3.2 85.3 2,95 0,55 - 0.59 0.87 -
24 CO.053 28.5 7 175 182 260 430 2.0 30 S51.51.11 31.6 4,5 60.9 3.90 0.50 . - 0.94 0,565 -—
24 00,053 28.5 8 199 208 250 450 2.0 30 sa.1 1.89 27,6 3.7 §5.1 3.67 0.66 == O.HU' 0,38 -
Fl CD.053 2.5 8 218 231 280 aso 2.0 30 62.9 2,05 23.2 3.0 70.6 .20 .0.71 Lo 0.3 0,58 —
24 CU.053 28,5 10 259 283 275 A30 2.0 30 72.1 2.24 39.1 5.0 46.4 9,53 0,57 - == 0.41 0.34 - -
24 CO.053 28.5 11 290 304 260 430 2,0 20 43.8 1.52 29.0 2.8 5.4 1.33 0.55 -- 1,78 1.0%9 -
Feed Gas Rates
Per N2 B2 ) Tatal "
et et vmom.. ., Mo SILE SIE SIE SLR

1 583 225 112 soo

2 563 225 112 900

3 S8z 225 112 go0

& 360 2E0 1s¢ gon

5 288 288 la4 720

6 340 350 180 1o&c

7 383 225 112 go¢

8 200 288 144 632

9 108 288 144 540

12 108 288 144 340

11 108 288 14& 540 .
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SWAARY OF M4 SECR RUW RESULTS

a}linless ctherwizse notad, tatal flow is €a.l3 L/min. STP, or I em/sec linear 823 {lave,
blCanversion i3 tocal €3 eonvecsian ovar the period {I), )
e)Canversion and selactivities ace caleulacad using N2 23 an intermal
standacd in the GC analysis of the at?.ns.
d)Prod. rate: Rate for produciicn of total hydrocazbens,Cl+ (kg/kg eac. hc).
®)Alpha: Based on GC analysis of offzas and liquid product.

Run Cat, Cat. Per Time Ticze Jemp Pres B2: Synfl Conv.Pred. Selecsivities Alpha Alpha Olefin/Paras Dlefins Coamants
Na Mo  we,z Mo Staes Stop € P3i G co/hr T Rate ICH4 ICT ICT+ 032 OO Lig a Cé  cz-13.2

WS memLSE Tees ST Ceesn SEen ase® BEde  dme SRS AmEemes Eadm oo -——

25 CAL.10 15.8 1 23 33 240 430 2.0 20 21,9 1.01 5.4 1.5 919 1.23 0.79 o0.83 2.80 2.27 235.8
28 CAL.10 15,8 2 34 83 240 430 2.0 20 21.71.30 3.3 1.129.9 1.10 0.80 == 378 2.8 -
25 CAL,10 156 2 78 87 2w ‘SU. 2.0 20 17.2 1.04 11.7 1.4 86,21 1.39 0.78 - .57 2.30 -
25 CAL.ID 15,5 4 102 111 240 450 2.0 20 17.7 1.01 11.9 1.4 36.8 1.40 0.77 -= 3.52 2.28 -
25 CAL.10 15.8 5 118 125 243 430 2.0 20 16.2 0.75 4.9 1.7 52.3 1.10 0.77 -- 4,29 2.75 -—

Feed Gas Rates

Per M2 BZ &0 Total
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Table VI
(Continued)

SUMMARY QF M4 SBECR RUN RESULTS

%)Unless otharwise noted, total flow is ¢a.15 L/min. STP, or 3 cm/ssc linear za3 flow,
b)Convarsion is total €O conversion over the period (I3,
¢)Conversion and selectivities sre calculated using N2 as an intsrmal

standard in the GC analysis of the offgas,
d)Prod. rata: Rats for Pproduction of total hydrocarbons,Cl+ (kg/kz cak.,hr).
e)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat. Cat. Per Time Time Tamp Pres H2: Synfl Conv,Prod. Selectivities Alpha Alpha Olefin/Paraf Olefins Ceaments
€ psl CQ co/br I Rate XCT4 202 IS+ 202 oC Liq [} Ch cs-18,2

No No wi,g No Start Stop

WA mE S msms e S e Ak ——

W S S o ———— -

25 CO0.0%6 15.0 1 23 39 200 450 2.0 20 11.4 0.55 7.8 3.5 87.2 1.43 0.67 0.87 3,80 2.30 20.3
25 C0.058 15.0 2 47 83 220 430 2.0 20 4.50.22 0.3 2.7 95.7 1.27 0.73 ~- 487 3.00 -

23 39 240 450 2,0 20 21.9 1.0% 5.41,591.91.25 0.79 0.85 3.80 2.27 25.9

25 CAL.10 15.8 1

25 CAL.10 15,6 2 34 B3 240 450 2.0 20 21.7 1,30 8.3 1.185.90.88 0.80 ~-- 3.78 z2.45 bt

25 CAL.10 15.6 23 78 87 240 450 2.0 20 17.2 1.04 11.7 1.4 86.1 0.78 0.76 -- 3.57 2.30 -=

25 CAL.10 15.6 & 102 111 240 450 2.0 20 17.7 1.01 11.9 1.4 86.0 .73 0.77 -~ 3.52 2.28 -

25 CAL.10 15.8 5 113 126 240 450 2.0 20 15.20.75 4.8 1.7 92,3 1.10 0.77 =~ 4,28 2,75 =

27 C0.050 4.6 2 23 39 240 450 2.0 20 20.4 1.01 6.8 1.9 90.2 1,06 0.78 0.87 2.:50 1.59 18.8

27 Co.050 14,6 2 78 87 220 450 2.0 20 8.10.39 0.0 4.8 92.6 2.56 o0.79 ¢.87 8.50 3,00 -

27 Co.030 14.86 3 102 111 240 450 2.0 20 19.80.98 9.1 2.6 87.0 1.30 0.76 =~ 2,50 1.89 -

27 Co.050 14.56 & 142 157 240 430 1.0 20 a8.40.81 1.12.983.32.78 .78 0.90 6.25 5.00 .-

27 Co.050 14.6 5 173 182 240 450 2.0 20 17.30.87 9.9 3.0 85.4 1.74 0.75 -- 2,50 1.75 -

28 Co.057 15.8 2 23 40 260 450 2.0 20 18.7 0.86 5,3 1,592.3 0.8 0.81 0.85 3.27 2.36 23.1

28 Co.057 15.8 2 71 88 220 450 2,0 20 5.0 Q.27 0.01.997,20.93 0.79 3.50 4.00 == G.C.Repair
28 Co.057 15,8 3 102 112 240 430 2.0 20 19.4 0.30 7.7 2.1 89.3 0.97 0.77 =~ a,m 2.27 -

28 Co.057 15.8 4 126 135 240 430 1.0 20 B.10.56 1.3 4.5 92.7 1.44 0.7 === 7.33 5.57 .-

28 Co.057 15,8 5 130 159 240 450 2.0 20 13.00.82 7.,623.358.01.00 0.76. -- 3.89 2.30 -

28 Co.057 15.8 6 175 184 250 450 2.0 20 25.3 1.18 13.2 2,8 82.5 1.60 0.73 ~-- 2,30 1.45 -

28 Co.057 15.8 7 198 208 250 450 2.0 20 20.7 1.36 22,7 3.9 70.7 2.75 0.65 =- 1.39 ¢.92 ==

28 Co.037 15.8 8 222 231 240 450¢ 2.0 20 13.8 0.53 8.7 2.6 857.4 1.34 0.75 == 3.1 z.11 -

29 Co.081 43.4 1 39 41 250 A50 2.0 20 29.0 0.48 14,4 2.5 81.6 1.53 0.72 0.80 1.49 ©.94 18.9 G.C.Calld
29 Co.061 45.4 2 54 B4 220 450 2.0 20 11.8 0.19 3.91.983.50.73 0.77 -~ 3a.&7 2.28 == Cat.Loss
29 Co.061 45.4 3 78 B85 240 450 2.0 20 24.4 0.39 13.3 2.5 83.2 1.08 0.72 -—- 1,67 .08 == Cat.Loss
30 Ce.011 15.9 1 23 40 240 450 2.0 20 8.0 0.36 5.8 3.9 87.8 2.49 0.71 0.89 5.75 32.00 22.4 G.C.Repair
30 Co.G11 15.9 2 54 B4 250 450 2.0 20 15.8 0.72 10.0 3.0 84,8 2.28 0.74 --  4.22 2.40 -

30 Co.011 15.8 23 78 87 260 4350 2.0 20 23.6 1.06 18.1 3.7 74,5 3.72 0.67 -~ 2.21 1.54 == G.C.Repair
30 Co.011 15.9 4 102 111 270 450 2.0 20 28.3 1.25 26.5 3.4 64.9 5.23 0.80 -- 1.67 1.14 -

20 Co.011 15.8 5 126 135 278 450 2.0 20 28.51.27 34.5 4.0 55.1 6,43 0.53 -- 1.84 1.28 =

30 Co.011 315.9 6 150 139 280 450 2.0 20 36.0 0.95 40.3 4.5 47,08 7.32 0.48 -- .77 1.20 --

30 Co0.011 15.8 7 174 183 280 450 2.0 20 38.50.77 43.7 4.7 43,7 7,80 0.45 —- 1.3 1.29 -

30 Co.01115.9 8 198 207 280 450 2.0 20 26.01.15 38,5 4.5 50.9 6.07 0.52 - 2,18 1.43 -

30 Co.011 15.9 8 222 230 240 45C 2.0 20 4.4 0.20 6.9 4.0 85.5 3.83 0.88 .Y 6,00 3,87 ==

D24
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Table VI
(Continued)

SIMMARY OF M4 SBCR RUN RESULIS

a)Unless otheswise notsd, total flow i3 ca.l5 L/min, SIP, or 3 cm/sec linear gas ﬂcu

b)Conversicn is total CO conversion over the pexiocd ().
¢)Conversion and selectivities are calzculated using N2 a3 an intermal

standard in the GC analysis of the offgas.
d)Prod. rate: Rata for production of total bydrocarbons,C1+ (kg/kg cat. hr). .
eJAlpha: Rased on GO analysis of offzas and Yaquid product.

Run Cat. Cat, Psr Tima Iln; Tazp Pres A2: Synfl Conv.Prod. Salectivitias Alphe Alphs Olefin/Paraf Olsfins Cm:a
¥o Ko wt,§ No Start Stap C psi €0 ca/hr I Rate ITH& 102 203+ ICOZ GO Lig « Cs  C8-18.2

- S —— e wm—— ———— LT A ——

22.4 G.C.Calib

-—

- A e eSS eperee e Ak b -——

30 Co.011 15,9 23 4D 2.0 4S50 2.0 20 8.0 0.6 5.8 3,9 87.82.49 0.71 0.82 5.7% 3.00
3¢ Ca,011 15.9 54 84 230 30 2.0 20 15.8 6.72 10.0 3.0 84.8 2,28 0.74 -- 4.22 2.40 -_—

30 Co.011 15,9 78 87 250 420 2.0 20 23.6 1.06 18,1 3.7 74.5 3.72 0,67 - 2.21 1.54 -

30 Co.011 15.9 102 111 270 430 2.0 20 26.3 1.26 26.5 3.4 64.9 5.23 Q.60 -- 1.67 1.14 == G.C.Calih
3o Co.011 15.9 126 135 278 4350 2.0 20 23,5 1.27 34.5 4.0 55,1 5.43 0.53 == 1.84 1.26 -—

30 Co.011 15.9 1350 159 280 450 2.0 20 36.0 0.95 40.3 4.5 47,9 7.32 0.48 -- 1.77 1.20
30 Co.011 15.9 174 182 280 450 2.0 20 38.5 0.77 43.7 4,7 43.7 7.50 0.45 == 1.3 1.29
30 Co.011 15.9 188 207 280 450 2.0 20 36.0 1.15 28.5 4.5 50.9 6.07 0.52 -- 2.18 1,43 -
30 Co.011 13.9 - 222 230 240 450 2.0 20 4.4 0.20 1.5 4.0 85.53.63 0.668 -- §,00 23,57 -

!

}

ﬂmumu&-uuu

Feud Gas Ratas

Per NZ H2 GO Total
Ko SL¥ SLE sLY sLI

112 835
338 135 67 540
230 l0e 50 400
160 160 &0 400
558 225 112 895

L]
A I I R T Y
i
LT
@
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* Table VI
(Conttinued)

SUMMARY OF M4 SBCR CALSICAT CATALYST AGING RUN

a}Unless otherwisze noted, total flow is ca.lS L/min, Sﬁ'. or 3 cm/sec linear gas flow.
biConversion is total CO conversion over the peried (X).

o)Conversion and selectivities are ealculatad using ¥2 as an internal
standatd in the GO aunalysis of the offgas.

d)Prod. rate: Rets for production of total bydrocarbans,C1+ (kg/kg cat., hr).

®)Alpha: Based on GC analysis of offzas and liguid product.
Run Cat, Cat. Par Time Time Temp Pres H2: Synfl Conv.Prod, Selectivities Alpha Alphs Olefin/Paraf Olefins Comments
Ro No wt,g Ho Start Stop C psl €0 co/br I Rate ZCEA IC2 I3+ IC02 GC Lig 3 Cs C8-18,2
33 CAL.13 15.9 1 23 39 241 450 2.0 20 25.1 1,28 6.4 1.4 50.9 1.29 0.831 0.85 3.5 2.15 3.8

33 CAL.13 15.9 2 47 B3 240 A50 2.0 20 25.41.21 6.7 1.3 80.3 1.17 0.81 == 3.80 2.a5 -

33 CAL.13 15.9 2 71 87 240 4A56 2,0 20 25,7 1.13 8.8 1.3 90.8 1.14 0.80 -- 3. 80 225 -

33 CAL.13 15.9 & 93 111 240 450 2.0 20 235.11.15 6.7 1.4 90.6 1.24 0.80 -~ 4,33 2.355%5 -

33 CAL.13 15.9 3 118 133 238 450 2,0 20 22.4 1.02 5.7 1.4 91.8 1.14 0.80 ~-- 4,25 2.50 -

53 CAL.13 15.9 & 143 159 243 450 2.0 20 27.4 1.25 7.9 1.7 89.0 1.40 0.79 -- 3.5 2.13 --

23 CaL.12 15.9 7 182 178 240 450 2,0 20 23.8 1,09 6.4 1.5 91.0 1.1 0.80 =-- 4,88 2,55 -

33 CAL.13 15.9 8 186 203 240 450 2.0 20 22.51.03 6.3 1.6 91.1 1.07 0.7 -~ &.50 2.60 == G.C.Calib
33 CAL.13 15.8 9 210 231 241 450 2.0 20 22.21.06 6.7 1.6 90.5 1,12 0.81 0.86 4.22 2,45 25.2

33 CaL.13 15.9 10 234 255 240 450 2.0 20 21,9 1.00 6.4 1.6 90.9 1.05 0,79 - 4.50 2.73 -

33 CAL.13 15,9 11 262 272 240 450 2.0 20 22.01.00 6.2 1.6 91.1 1,02 0.80 =- &4.,37 2.50 -

33 CAL.13 15.9 12 282 303 240 4%0 2.0 20 21.4 0.98 6.1 1.5 91.4 1.01 0.80 - 4,25 2.78 -

33 CAL.13 15.83 13 306 327 240 450 2.0 20 20.10.92 5.9 1.6 91.% 1.05 0.80 -~ A1 255 -

33 CAL.13 15.9 14 331 351 240 450 2.0 20 20.30.93 6.0 1.7 81.11.12 0.78 ~-- 4.13 2.67 -

33 CAL.12 15.9 13 380 373 240 450 2.0 20 18.50.85 7.2 1.590,2 0.98 0.0 ~-- 4,20 3.00 -= G.C.Calib
33 CAL.13 15.9 16 385 298 240 450 2.0 20 19.8 D.91 5.8 1.4 90,8 1.02 0.79 0.B5 &.71 2Z.40 24.53

33 CAL.13 15.9 17 402 423 240 450 2.0 20 18.4 0.84 7,5 1.6 39.9 1,09 0.78 -- 4.00 2.50 -

33 CAL.13 15.9 18 423 447 239 AS0 2.0 20 17.20.78 7.1 1.6 90.3 1.06 0.78 «- & .83 2.88 -

33 CAL.13 15,9 18 510 319 241 450 2.0 20 15.60.71 6.9 1.580.56 1.11 0.78 - 4,67 2,83 -~ Down 48hr
33 CAL.13 15.9 20 522 543 241 450 2.0 20 14.5 0.66 6.8 1.2 91.1 0.88 0.77 -+ &.50 3.00 -

33 CAL.13 15.8 21 546 567 240 ASD 2,0 20 14.0 0.54 5.9 1.2 91.1 0.76 0.77 0.38 S.&0 3.00 26.5

33 CAL.13 15.9 22 570 531 240 450 2.0 20 13.50.62 6.9 1.5 9G.7 0.98 0.77 - 3.40 3.00 -

33 CAL.13 15.8 223 596 614 240 4350 2.0 20 14.1 0.64 7.0 1.3 90.86 0.85 0.77 -~ 4.%0 3.00 -

33 CAL.13 15,9 24 617 €638 240 450 2.0 20 13.50.62 7.0 1.5 ©0.6 0.87 0.77 ~-= 540 2.98 -

32 CAL.13 15.9 25 BAl 662 240 450 2.0 20 13,1 0.80 7.1 1.590.50.86 0.76 - 6.50 2.856 -

33 CAL.13 15.9 25 665 £386 240 450 2.0 20 12.30.59 7,31,480.80.73 0.76 =~- 520 2.88 -

33 CAL.13 15.8 27 B89 710 240 450 2.0 20 12.6 0.58 7.2 1.4 80.506.856 0.76 - 5.20 2.86 -

33 CAL.12 15.9 28 713 734 240 450 2.0 20 12,4 0.57 7.51.6 90,0 1.01 0.76 0.84 5.20 2.85 25.9

33 CAL.13 15.9 29 737 758 240 450 2.0 20 12.4 €.57 7,6 1.5860.2 0,74 0.76 =-- 5,20 2.38 -

33 CAL.13 13.9 20 761 7BZ 241 450 2,0 20 12,3 0,56 7.9 1.6 83.6 0.82 0.76 -— 5,210 3.00 -

33 CAL.13 15.9 31 783 806 2641 4350 2.0 20 12.30.56 7.8 0.7 90.9 0.52 O.76 -—- 6.50 2.38 -

33 CAL.12 15.9 32 811 830 241 4350 2.0 20 12.0 0.55 7.7 1.1 80.6 0,561 0.75 -- E.50 2.86 -

33 CAL.13 15.8 32 833 B854 240 &50 2.0 20 11.7 B.56 7.7 1.5 90.) 0.74 0.75 - 5.20 2.86 -

33 CAL.13 15.9 34 857 878 241 4350 2.0 20 11.8 0.54 8.0 0.5 91.0 0.50 0.75 - 6.50 2.88 -

33 CAL.13 15.9 35 881 802 240 450 2.0 20 11.50.53 8.0 0.3 91.2 0.47 0.78 =~-- B.50 2.85 25.8

33 CAL.13 15.8 3§ 805 9256 240 450 2.0 20 11.3 0.52 8.6 1.1 89.% 0,44 0,75 - 8.50 3.17 -

33 CAL,13 15.9 a7y 929 950 240 450 2.0 20 31,3 0.52 8.8 1.3 89.5 0.45 0.75 ~-- B6.50 3.17 -

33 CAL.13 15.9 233 933 974 240 450 2.0 20 11,3 0.52 8.2 1.8 88.4 0.81 D.7% - 5.00 2.71 -

33 CAL.13 15.9 39 977 998 240 450 2.0 20 11.3 0.52 9.3 1.8 88.4 0.75 0.75 ~-- 500 2.33 -

33 CAL.13 15.9 40 1001 1022 241 450 2.0 20 10.8 0.45 10.2 0.8 88.4 0.52 0.74 == 5.00 2.86 -=

33 CAL.13 15,9 41 1021 1046 241 450 2.0 20 12,9 0.80 $,3 0.0 90.7 6.00 0.77 -— 5.40 3.00 -

33 CAL.13 135.9 42 1048 1069 240 450 2.0 20 11.2 0.52 9.4 0.6 83,6 0.37 0.75 - 3.5 2.86 22.4
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Table VII DATE: 12/30/54

M4 SBCR RUN RESULTS

COMPARISON OF CATALYST ACTIVITY AT SIMIIAR RUN CONbITIONS

Period No. Temp. Pres. H2/CO0 Ratio

1l 240 C

450psi 2.0

a)Total flow is ca.l15 L/min. STP, or 3 cm/sec linear gas flow.
Flows:N2-563 SLH,H2-225 SLH,C0-112.5 SIH
b)Conversicn is total CO conversion over the periecd (%).
¢)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas.
(kg/kg cat., hr).

d) Prod. rate: Rate for production of total hydrocarbons Ci+
€)Alpha: Based on GC analysis of offgas and liquid product.

Run Cat. cCat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin
No No wt,g % Rate $CH4 3C2 $C3+ $C02 GC Lig c3 c4 cCs-18,%
3 C0.002 15.2 29.4 1.42 17.3 2.3 79.4 1.01 0.73 0.82 0.91 0.60 17.5
4 C0.024 15.4 25.5 1.21 8.6 2.0 89.0 0.43 0.79 0.84 2.93 1.93 21.7
5 C0.035 15.4 24.8 1.18 8.5 2.1 89.0 0.47 0.78 0.84 3.13 1.94 23.1
6 C€0.028 15.4 21.2 1.00 6.1 1.6 1.3 1.01 0.8l 0.83 4.8 3.00 28.7
7 C€0.043 15.4 13.0 0.61 3.7 1.8 93.4 1.06 0.79 0.85%5 5.60 3.17 27.3
8 €O.006 15.0 2.7 0.25 0.1 0.2 98.8 1.75 0.67 0.85 3.33 2.33  16.1
S CO.048 15.4 19.1 0.90 9.9 1.6 87.4 1.05 ©€.77 0.88 3.60 .2.09 20.3
10 CAL.02 15.9 34.5 1.58 12.9 2.0 83.9 1.23 0.75 0.81 1.66 1.06 21.0
1l CAL.03 15.6 29.7 1.39 13.5 2.1 83.4 1.08 0.74 0.88 l1.65 1.03 18.2
12 CO.053 15.9 34.2 1.56 12.6 2.0 84.2 1.23 0.75 0.83 1.60 1.00 24.5
13 CO.054 15.7 10.4 0.48 4.7 1.8 82.3 1.17 0.78 0.85 5.75 4.00 25.9
14 BlendA 20.0 29.3 1.41 10.1 1.6 S86.3 2.02 0.77 0.88 2.23 1.35 23.1
15 €0.034 13.0 27.5 1.54 10.4 1.6 87.2 0.80 0.78 0.84 2.21 l.40- 21.0
l6 CAL.04 16.1 26.3 1.34 7.1 1.3 90.3 1.38 0.80 0.85 4.80 3.18 32.9
17 CAL.08 15.0 16.9 0.83 5.9 1.0 81.7 1.36 0.82 0.88 5.20 13.33 28.7
18 CAL.07 15.0 20.6 1,03 7.7 1.2 90.0 1.09 0.81 _0.83 .5.00 3.00__32.2
18 CAL.O05 15.7 26.6 1.22 7.3 1.3 90.2 1.19 0.82 0.86 4.11 3.00 28.7
20 CAL.06 15.0 5.6 0.26 3.1 2.1 92.0 2.86 0.80 0.90 4.50 3.50 30.8
21 €O.004 15.9 39.3 1.80 15.2 2.3 81.2 1.38 0.74 0.80 1.16 0.73 23.1
23 CAL.09 15.0 17.4 0.84 0.0 1.2 97.9 0.95 0.83 0.88 5.40 3.33 29.4
24 CO.053 28.5 50.4 1.28 14.1 2.1 81.8 2.03 0.75 0.79 1.14 0.68 21.7
25 CO0.056 15.0 11.4 0.55 7.8 3.6 87.2 1.43 0.67 0.87 3.80 2.30 20.3
26 CAL.10 15.6 21.9 1.0l 5.4 1.5 91.9 1.25 0.79 0.85 3.60 2.27 25,9
27 Co.050 14.6 20.4 1.01 6.8 1.9 90.2 1.04 0.78 0,87 2.50 1.69 l18.9

Note: Catalysts for Runs 3
through 150 x 400 mesh.

thru 15

{except 8) screened

Catalyst for Run 8 screened thru 100 x 400 mesh, :
Cat., Nos. CAL.08 and CAL.07 weres Prereduced and coated with wax.
H2 to CO ratio for Runs 16 and 17 was 1.76/1.0.

Cat. No. CAL.06 was H2 reduced and -air stabilized.

Cat. No. CAL.09 was prerasduced and coated with Soya.
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Tabhle VII
{Continued)

DATE: 03/31/95

M4 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Peried No. Temp. Pres. H2/CO Ratio

1 240 C 450psi 2.0

a)Total flow is ca.l1l5 L/min. STP, or 3 cm/sec linear gas flow.
Flows:N2-563 SLH,H2-225 SILH,CO-112.5 SLH

b)Conversion is total CO conversion over the period (%).

c)Conversion and selectivities are calculated using N2 as an internal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbons Cl+ (kg/kg cat.

e)Alpha: Based on GC analysis of offgas and liquid product.

,hr).

. Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin

Run Cat
No No wt,g % Rate %CH4 %C2 %C3+ %C02 GC Ligq c3 C4 C6-18,%
28 C0.057 15.8 18.7 0.86 5.3 1.5 92.2 0.98 0.81 0.85 3.27 2.36
29 Co.061 45.4 29.0 0.46 14.4 2.6 81.6 1.53 0.72 0.80 1.4%9 0.94
30 Co.01 15.% 8,0 0.36 5.8 3.9 87.8 2.49 0.71 0.8 5.75 3,00
31 CcaL,l2 15.9 27.6 1.26 7.9 1.0 90.0 1.11 0.79 0.B4 3.50 2.07
32 CcaL.l11 15.9 30.6 1.40 7.8 1.4 85.6 1.18 0.80 0.84 3.91 3.33
33 ¢caL.l3 15.9 28.1 1.28 6.4 1.4 90.9 1.29 0©0.81 Q.85 3.64 2.15

Note: Catalysts for all runs were screened thru 150 x 400 mesh.
Catalyst No. Co.061 contains 30 % cobalt.




' Table, VIII
DATE: 03/31/95

M4 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Periecd No. Temp. Pres. H2/C0 Ratio

2 220 ¢ 450psi 2.0

a)Total flow is c¢a.lS L/min. STP, or 3 cm/sec linear gas flow.
Flows:N2-563 SLH, H2-225 S1H, CO-112.5 SLH
b)Conversion is total CO conversion over the period (%).
c)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas. :
d}Prod. rate: Rate for production of total hydrocarbons Cl+ (kg/kg cat.,hr).
e)Alpha: Based on GC analysis of cffgas and liquid product. -

P

Run Cat. cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Clefin
No No wt,g ¥ Rate ICH4 3C2 3C3+ 3ICO2 GC Lig c3 c4 Cs6-18,%

3 ¢€0.002 15.2 11.8 0.56 4.7 1.0 93.7 0.52 0.81 0.90 2.71 1.63 ——
4 CO.024 15.4 9.5 0.45 0.0 2.1 87.6 0.27 0.83 0.91 5.33 4.00 -
5 €0.035 15.4 8.8 0.42 0.0 2.3 $7.4 0.31 0.82 - 5.33 4.00 -
6 <¢C0.028 15.4 6.6 0,31 0.0 1.9 97.4 0.72 0.83 0.5%50 5.50 4.00 -
7 C€0.043 15.4 4.3 0.20 0.0 1.4 96.3 2.25 0.81 0.%1 4.00 3.00 -
9 CO0.048 15.4 6.1 0.28 1.8 1.0 85.2 1.93 0.80 0.91 3.67 3.00 ——
10 CAL.02 15.9 14.9 0.68 4.6 0.9 94.0 0.47 0.81 0.88 4.40 2.29 -
12 ¢€0.053 15.9 14.4 0.66 4.3 1.0 94.3 0.48 €.81 0.8%9 4.20 2.67 -
13 ¢€0.054 15.7 0.2 0.01 0.0 20. €0.8 159.5 0.33 0.9%94 8.00 5.00 -
14 BlendA 20.0 12.4 0.60 4.3 0.9 93.9 0.%5 0.81 0.81 3.80 2.33 -
15 ¢€0.034 13,0 11.0 0.61 4.0 0.9 94.5 0.59 0.82 0.90 4.00 3.00 -
16 CAL.04 16.1 8.4 0.42 2.6 1.0 94.1 2.31 0.80C 0.88 5.00 4.00 -
17 CAL.08 15.0 5.4 0.28 0.1 0.8 96.9 2.23 0.83 - 4.00 3.00 -
18 CaAL.07 15.0 6.7 0,33 1.8 1.4 95.0 1.81 0.85 - 4.00 3.00 -
19 CAL.0¢5 15.7 9.0 0.41 2.3 1.4 94.8 1.56 0.84 - 5.50 3.00 -
20 <¢aL.06 15.0 3.5 0.16 0.0 3.3 92.8 3.87 0.80 0.85 3.00 2.50 -
21 C0.004 15.9 16.1 0.74 8.1 1.2 S0.2 0.48 0©0.78 0.86 3.38 2.22 -
23 CAL.09 15.0 6.6 0.32 0.2 0.9 98.0 0.82 0.50 - 4.00 3.00 -
25 C€O0,056 15.0 4.5 0.22 0.3 2.7 95.7 1.27 0.73 - 4,67 3.00 -
27 Co.050 14.6 8.1 0.39 0.0 4.8 92.6 2.56 0.79 0.87 8.50 3.00 -
28 Co.057 15.8 6.0 0.28 0.0 1.8 $7.2 0.93 0.79% - 5.50 4.00 P
29 Co.061 45.4 11.8 0.19 3.9 1.9 93.5 0.73 0.77 - 3.67 2.29 -

Note: Catalysts for Runs 3 through 15 screened thru 150 x 400 mesh.

Blend A contains 15.0 gm of Cat. No. C0O.005 plus 5.0 gm

of cat. No. WGS.03.
Cat. NOs. CAL.08 and CAL.07 were prereduced and wax ccated.

H2 to CO for Runs 16 and 17 was 1.76/1.0. .
Cat, No. CAL.06 was H2 reduced and air stabilized before charging.

Cat. No. CAL.09 was prereduced and coated with Soya.
Cat. No. Co.061 contains 30 $ cobalt.




Table IX

DATE: 03/31/95
M4 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUM CONDITIONS

Periocd No. Temp. Pres. Bz/co Ratio

4 240 C 450psi 1.0

a)Total flow is ca.l5 IL/min. STP, or 3 cm/sec linear gas flow.
Flows: N2-562 SILH, H2-11% SIH, C0-119 SLH
b)Conversion is total CO conversion over the period (%).
c)Conversion and selectivities are calculated using N2 as an internal
standard in the GC analysis of the offgas.
d) Prod. rate: Rate for producticn of total hydrocarbons Cl+ (kg/kg cat.,hr).
e)Alpha: Based on GC analysis of offgas and liquid product.

Run cat. c¢cat. Conv.Prod. Selectivities Alpha Alpha Clefin/Paraf Olefin
Nc No wt,q 3 Rate $CH4 3C2 $C3+ 3C02 GC Lig c3 c4 Cs-18,%

3 C€0.002 15.2 11.6 0.83 3.9 2.4 2.8 0.84 0.81 0.87 4.29 3.14 -
4 €0.024 15.4 10.3 0.73 0.5 1.6 ¢7.2 0.71 0.83 0.87 8.33 4.75 -
5 €0.035 15.4 10.4 0.73 0.9 0.0 98.4 0.65 —— 0.83 - - -
. 6_¢C0.028 15.4 9.2 0.65 0.0 1.3 97.3 1.46 0.85 0.88 9.50 3.75 -
7 C€0.043 15.4 5.2 0.37 0.0 0.0 89.4 0.64 0.83 ¢.89 7.00 5.00 f—
9 ¢C0.048 15.4 8.2 0.57 2.3 1.0 93.8 3.00 0.82 0.90 8.50 4.33 -
10 CAL.02 15.9 14.6 1.00 4.6 1.0 93.3 0.97 0.80 0.88 7.20 4.00 -
12 ¢€0.053 15.% 13.3 0.91 4.3 1.2 93.3 1.18 ©0.80 0.89 6.60 3771 -
13 ¢€0.054 15.7 5.2 0.36 0.0 1.2 97.0 1.85 0.83 0.95 6.00 4.50 -
14 BlendA 20.0 12.7 0.91 3.4 1.0 94.0 1.61 0.81 0.86 7.50 3.83 -
15 ¢€0.034 13.0 11.2 0.%94 3.9 1.0 94.0 1.02 0.82 0.87 8.33 4.00 -
21 C0.004 15.9 14.9 1.02 7.4 1.4 85.9 1.29 0.77 0.84 4.67 2.82 -
27 Co.050 4.6 8.4 0.61 1.1 2.9 3.3 2.78 0.79 0.0 6.25 5.00 -
28 Co.057 15.8 8.1 0.56 1.3 4.6 92.7 1l.44 0.79 - 7.33 5.67 -

Note: Catalysts for Runs 3 through 21 screened thru 150 x 400 mesh.




Table - X -
DATE: 03/31/95

M4 SBCR RUN RESULTS
COMPARISON OF CATALYST ACTIVITY AT SIMILAR RUN CONDITIONS

Peried No. Temp. Pres. H2/CO Ratio

5 ' 240 C 600psi ' 1.0

a)Total flow is ca.l5 L/min. STP, or 3 cm/sec linear gas flow.
b) Conversicn is total CO conversion over the period (%).
Flows: N2-562 SLH, H2-119 SLH, €0-119 SLH

c)Conversion and selectivities are calculated using N2 as an internal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbons Cl+ (kg/kg cat.,hr).

e)Alpha- Based on GC analysis of offgas and liquid product,

Run Ccat. Cat. Conv.Prod. Selectivities Alpha Alpha Olefin/Paraf Olefin

No No wt,qg % Rate 3ICH4 3C2 %C3+ FCO2 Lig c3 C4 C6-18,%
3 €0.002 15.2 12.9 0.92 4.0 1.5 93.5 0.91 0Q.81 0.82 4.29 2.75 24.5
4 CO0.024 15.4 11.3 0.80 0.9 1.5 97.0 0.65 0.83 0.87 6.50 3.80 36.4
5 C€0.035 15.4 10.7 0.76 0.7 1.4 87.1 0.75 0.84 0.88 6.25 4.50 27.3
6 <€0.028 15.4 9.5 ¢.67 0.0 1.1 97.5 1.3 0.85 0.88 £.00 3.50 4£40.6
7 C0.043 15.4 5.9 0.41 0.0 2.2 94.8 2.9% 0.82 0.89 6.00 3.75 30.1
9 CO0.048 15.4 11.5 0.83 2.7 0.9 94.4 1.922 0.84 0.8% 5.75 3.20 l14.0

10 CAL.Q02 15.9 16.4 1.12 4.2 1.0 94.0 0.89 0.82 0.86 5.83 3.86 35.7

12 C0.083 15.9 15.6 1.06 4.0 0.9 94.0 1.0 .82 0.87 5.50 3.57 32.2

i3 ¢o0.054 15.7 5.0 0.34 0.0 1.3 96.9 1.78 0.82 0.93 6.50 3.33 30.8

14 BlendA 20.0 14.1 1.02 3.7 1.0 93.8 1.45 0.82 0.8% 6.40 3.43 32.9

15 C0.034 13.0 11.8 0.%% 3.9 1.1 94.0 1.03 (@0.83 0.87 5.75 3.80 37.8

21 C0.004 15,9 18.4 1.26 6.1 1.1 S1.9 0.94 0.81 0.84 5.25 2.91 32.2

Note: Catalysts for Runs 3 through 21 screened thru 150 x 400 mesh.




Tahle XI
DATE: 03/31/95

COHPAR:SON OF CONVERSION AND SELECTIVITY OF

CAILSICAT PRODUCED CATALYSTS AT STARTUP CONDITIONS
Temp. Pres. H2/C0 Ratio

Period No.

1l 240 C 450psi 2.0

A " — P ——————

a)Total flow is ca.15 L/min. STP, or 3 cm/sec linear gas flow.

Flows: N2-563 SIH, H2-225 SIH, C0-112.5 SIH
b)Conversion is total CO conversicn over the perlcd (%).
c)Conversion and selectivities are calculated using N2 as an internal

standard in the GC analysis of the offgas.
d)Prod. rate: Rate for production of total hydrocarbons Cl+ (kg/kg cat., hr).

e)Alpha: Based on GC analysis of offgas and llquld product.
Alpha Alpha Catalyst Composit.

Run cat. Cat. Conv.Prod. Selectivities
No No wt,g % Rate $CH4 $C2 $C3+ 3CO2 GC Lig Prom% Metal’ Suppt

M-4 SBCR
10 CAL.02 15.9 34.5 1.58 12.9 2.0 83.9 1.23 0.75 0.81 0.0 0.5Ru Al
11 CAL.03 15.6 29.7 1.39 13.5 2.1 83.4 1.08 ©0.74 0.86 0.0 0.5Ru Al
16 CAL.O04 16.1 26.3 1.34 7.1 1.3 90.3 1.38 0.80 0.85 0.3K 0.5Ru Al
17 CAL.08 15.0 16.9 0.93 5.9 0.8 91.7 1.36 0.82 0.88 0.3K 0.5Ru Al
18 CAL.07 15.0 20.6 1,03 7.7 1.2 %0.0 1.09 0.81 0.88 0.3K 0.5Ru Al
19 CAL.05 15.7 26.6 1.22 7.3 1.3 %0.2 1.19 0.82 0.86 0.3K 0.5Ru Al
20 CAL.06 15.0 5.6 0.26 3.1 2.1 92.0 2.86 0.80 0.80 0.3K 0.5Ru Al
23 CAL.09 15.0 17.4 0.84 0.1 1.2 97.9 0.95 0.83 0.88 0.3K 0.5Ru Al
26 CAL.l10 15.6 21.9% 1.01 5.4 1.5 51.9 1.25 0.79 0.85 0.3K 0.5Ru Al
31 CAL.12 15.9 27.6 1.26 7.9 1.0 0.0 1.11 0.78 0.84 0.3K 0.5Ru Al
32 ¢AL.11 15.9 30.6 1.40 7.8 1.4 89.6 1.18 0.80C 0.84 0.3K 0.5Ru Al
33 Cal.13 15.9 28.1 1.28 €.4 1.4 90.9 1.29 0©.81 0.85 0.3K 0.5Ru Al
M-3 SBECR
12 C0.018 15.6 33.8 1.56 86.6 1.68 0.75 0.85 0.0 0.5Ru Al
3X 0.5Ru Al

8.7 2.0
23 C€0.047 15.8 28.2 1.29 7.7 1.5 89.3 1.47 0©.79 0.84 O.

Note: Catalysts for all runs except Runs 17,18,& 20 screened

thru 150 x 400 mesh.
Catalyst CAL.04 was calcined in air; Catalyst CAL.05 processed in N2.
¢at. No. CAL.06 was H2 reduced and alr stabilized before charging.

Cat. Nos. CAL.08 and CAL.07 were prereduced and wax coated. CAL.08 was
calcined in N2 ; CAL.07 was reduced in H2 without prior calcination.

H2 to CO ratio for Runs 18 and 17 was 1.76/1.
Cat. Nos. Co0.018 & Co.047 were prepared by Pitt. Shown for comparison.

Cat. No. CAL.09 was prereduced and coated with Soya.
Cat, No. CAL.10 was prepared on Condea Alumina.
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