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J 

FEED 

RESULT OF S2NGAS OPERATION 

k 

1 

I 

.2 

- i ;  

i" 

, ' -  

%- 

12200 -07 -  
CO/TH/X~-U103 120061-6 ~ 80 0C 3 3 . 7  G (39 .4  G JWZER RUN +5.7  G) 
H2:CO OF 50:50 @ ~00 CCl]~lr OR 300 GH~V 

R~ & SAMPLE ~;0. 12200-07-01 200-07-02 200-07-03 200-07-04 200-07-05 

FEED ii2:~'O:AR 5 0 : 5 0 : 0  
H ~  ON STREAM 20 .0  
PRESSURE,PSZG 300 
TEMP. C 260 

FEED r...,G/M.T~ A00 
HOURS FEEDING 2 0 . 0 0  
EFFL~TGASLITER 1 9 8 . 9 0  
~AQUEOb'~ LAYER 55,00 
GMOIL 21.15 
~TERIAL BALANCE 

G~ ATOH CA.EBOg % 83.15 
ATOM HI'DEDGEN % 8 3 . 2 0  
A.TOM" OX~G~g % 92 .83  

RATIO CHX/(H20+C02) 0.7329 
RATIO X IN  CI-~ 2.3024 
USAGE H21C0 PROI~ 2.0817 
FEED H2/CO FRM EFFLRT 1.0006 
RESIDUAL H2/CO RATIO 0.3811 
RATIO C02/(H20+CO2) 0.1032 
K ~  T.M ~ e p ~  0,043g 
SPECIFIC AGTI%'IT~ SA 2.4189 
COIIYE~ICSl 

O M C 0 %  36 .63  
ON H2 % 7 5 . 7 9  
OE CO+H2 % 56.ii 

PPJOT SgLgC'~ Iy I '~ ,1~  % • 
CI-14 9.20 
C2 HC'S 1 .99  
C3H8 2.23 
C3H6- 3 . 3 2  
C4H10 2.27 
c4lm- 3 .65 

: C5H12 2 .97  
r..SH10,- 1.27 
C6H14 3.34 
C6H12- & CYCLO'S 2.40 
07+ IN  GAS ii.I0 
L I Q l t C ' S  56.28 

TOTAL 

50:50:0 50:50:0 50:50:0 50:50:0 
43.5 67.5 91.5 116.5 

3 0 0  300  3 0 0  300  
259  258 259 258 

400 
23 .50  

2 4 9 . 1 0  
6 3 . 9 4  
2 7 . 1 2  

8 6 . 6 7  
86 .87  
9 4 . 6 2  

0 .7759  
2 . 3 0 6 7  
2 .0863  
1.0023 
0 .4089  
0 .0895  
0 , 0 4 0 2  
2 ,2093  

35 .38  
73 .64  
5 4 . 5 3  

9 . 2 2  
2 . 1 4  
2 . 2 0  
2 . 8 4  
2.3O 
3 . 3 7  
2 . 9 5  
1.15 
3 . 2 8  
1 .97  
9 . 2 8  

5 9 . 3 0  

400 4 0 0  400 
24.00 24 .00  25.00 

285.00 277.35 302.85 
62.82 62 .09  65.25 
27.63 25 .70  27.07 

95.27 g0 .68  92 .24  
91.16 8 9 . 2 8  92 .11  

100.28 g6 .95  98 .88  
0 .8542  0 .8148  0 .8041  
2 .3108 2 .3216 2 .3199  
2 .0144 2 .0644  2 .1022  
0.9569 0 .9846 0 .9986  
0 .4128  0 .4381  0 .4689  
0 .0883 0 .0861  0 .0781  
0 .0400  0 .0413  0 .0397 
2.2054 1,8771 1.7068 

33.97 3 3 . 6 0  32 .43  
71.52 70 .45  68 .27  
52.33 5 1 . 8 8  50 .34  

9.5A 9 . 8 1  9 .59  
2 .13  2 .25  2 .15  
2 .36 2 .58  •2 .68  
2 .82  2 .83  2 .93  
2 .43 2 .65  2 .82  
3 . 35 3 . 34 3 . 32 
3 .12  3 . 40 3 . S0 
2 .97  1 . 2 8  1 .26  
3 .59  3 . 8 6  3 . 8 1  
1 .95  2.0A 1 . 5 2  

10.30 II. 13 10 .37  
55.43 54 . 83 56 . 05 

100.00 100 • 00 100.00 100.00 100.00 

Table B8 
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I I 
- - - . . . .  . 

St.tB-(~ROUP.T.~G 
C l  -Ca 22.65 22.07 22.63 23.46 
C5 -420 F 43 .64  41.82 43.28 43.09 
420-700 F 29.21 30.72 29.32 28.13 
700-E~ID PT 4 .50  5.40 a .77 5 .32 
CS+..E~TD PT 77,35 77.93 77.37 7 6 . 5 4  

ZSOINOPJfAL MOLE RATIO 
C4 0.0291 0,0216 0.0205 0.0199 
05 0 .0609 0.0687 0.0659 0.0661" 
C5 0.0883 0,0760 0 .0792 0.0723 
C4- 0 .0607 0.0642 0.0649 0.0685 

PARAFFZNIOLESZN RATIO 
C3 " 0 ,6394 0.7378 0 ,7992 0,86g8 
C4 0.59gg 0.6503 0.7016 0.7672 
05" 2.2743 2.4993 1.0214 2.5807 

SCHULZ-FL0~ DISTRBT~ 
ALPHA (EXP(SLOPE~) 0.8189 0.8326 0.8242 0.8282 
RATZ0 CH4/(1-A)*~2 2.8063 3.2909 3 ,0864  3,3248 

23,49 
40 .64  
27.24 

8 ,63 
76.51 

ALPHA FRHCORRELATZON 
ALPHA (EZPTLICORR) 

0.0256 
0.0666 
0.0717 
0.0776 

0,8726 
0.8177 
2 .7102 

0.8426 
3.8713 

0.8578 0.8544 0 .8540  0.8511 0.8478 
0.9547 0.9745 0 . 9 6 5 1  0,9732 0,9939 

W~C.H4 FRM COP, RgLA.TIOU 11.9299 12.7643 12.6798 
W",.CH4 (EXPT£JCOBR) 0. 7711 0. 7223 0. 7522 
gZq HC COLLECTION 

PHYS. APPEARAZZCE OIL WAX OIL WAX OIL WAX 
DI~ISZT'~ (* 40 C) 0 .748~ 0 .749*  0 . 7 4 8 8 *  
~, REFRACZZVE INDRT 1 .4198 "  1 .4205"  1 .4207~ 
SIJ~ULT' 0 DISTILAT~ 

10 ~ 7, @ DEG F 294 294 297 
16 327 331 330 
,~0 473 479 478 
84 637 648 646 
90 681 688 . 688 

RAZZGE(16-84 % )  3i0 317 

13.8095 
O. 7103 

OIL 
0. 7484= 
1 .4207"  

297 
330 
476 
6a7 
697 

317 

39.00 
90.30 

316 

WT % @ 420  F 4 0 . 1 0  39.10 
W'Z % @ 700 F 92.00 • 90.90 

38.50 
91.40 

Table BS, cent 

14.5076 
0.6566 

OIL WAZ 
0.7516~ 
1 .4222*  

2 9 8  
338 
485 
694 
759 

356 

36.00  
84 .50  

, . J  
. .... o .~ ,J ~ .j..? ~,:f-~ 

. .,' ~ , . , :~ : ,~ .  
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/ :  '" '" RUN !~I0. 
:~ CATALYST 

FEED 

12200-07 

RESULT OF S~gC, AS OPER.qTZOg 

CO/TH/X4-U103 12006-62 80 00 33 .7  G {39 .4  G AFTER RU~ +5.7  G) 
H2:C0 OF 50:50 @ 400 CC/!¢~ OE 300 GHSV 

R~ & SAMPLE ~0. 

FEED H2:CO:AR 
HRS ON STREA~ 
PRESSURE, PS~G 
TEMP. C 

12200-07-06  2 0 0 - 0 7 - 0 7  200 -07 -08  200-.07-09 200 -07 -10  

~:50:0 50:50:0 50:50:0 50:50:0 50:50:0 

139.5 164.5 188.5 212.5 236.5 
300 300 300 300 300 
258 258 " 258 258 258 

J 

o 

FEED CC/MI~ 400 400 400 •400 400 
HOURS FEEDING 23.00 25.00 24.00 24.00 24.00 
EFFLmT GAS LZTER 292.50 325.15 319.20 322.75 327.30 
G~AQUEOUS LAYER 57.88 60.63 56.46 55.21 55.34 
G~ OZL ~ 21.45 22.66 26.46 24.57 20.80 
~M2E21AL BALANCE 

G~A.TOM CARBON % 92.76 94.02 98.13 97.20 95.86 
GH~TOMHI'DROGEN% 91.35 91.83 94.56 92.84 92.01 
G~ &TOM O~GEN% " 100.58 100.59 101.36 101.23 101.88 

EETZO CIG[/(H20+C02) 0.7633 0.7949 0.8964 0.8671 0.8025 
RATIO X T.M CI4X 2.3428 2.3465 2.3304 2.3284 2.3594 
USAGE H2/CO PRODT 2.1411 2.1042 2.0014 2.047~ 2.1190 

H2/C0 FRKEFFLMT 0.9848 0.9767 0.9636 0.9551 0.9598 
RESZDUAL H2/C0 RATIO 0.4862 0.4957 0.4951 0 .4993 0.5082 
BATIO C02/(H20+C02) 0.0827 0.0838 0.083~ 0 .0770  0.0789 
K SHT-uT IN EFFLI~ 0.0438 0.0453 0.0451 0.0416 0.0436 
SPECIFIC &CTIVZTY ~ 1.4808 1.4304 1.5082 1.3946 1.2824 
CONYERSIO~ 

OM CO % 30.13 29.91 31.10 29.45 28.03 
0M H2 % 65.51 64.43 64.60 63.12 61.89 
ON C0+H2% 47,68 46.96 47.54 45 ,90  44.61 

PRDT SELEGTIVZTY,~T% 

CH4 10.58 I0.76 9.93 9.83 11.20 
C2 HC'S 2.53 2.31 2.11 2.16 2.59 
C3H8 3 .06 3 .22  2.96 2 .94  3.41 
C3H6- 2 .82  2 .90 2.56 2 .53 2.72 
C4H10 3 .09  3 .26 3 .02  2 .96 3.44 
C4H8= 3.47 3 .55  3 .18  3 .21  3.43 
C5H12 3 .91  4.05 3 .71  3 .76 4.25 
CSHI0m 1.40 1.43 1.31 1.34 1.49 
06H14 4 .18  4 ,50  4 .06 4 .24  4,55 
C6H12- & CTCLO'S 1.98 1.91 1.76 1.82 1.91 
C7+ i~ GAS 10.85 11.90 9.73 10.29 11.14 
LIQ HC'S 52.11 50.19 55.68 54 .92  49.86 

TOTAL I00.00 I00. O0 I00 . 00 I00 . 00 I00.00 

T a b l e  B9 
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SUB-GROUPING 
01 -C4 25,56 26.01 
C5 -420 F 40.57 41.36 
420-700 F 24.86 23.89 
700-gND I~  9~02 8.73 
CS+-~D LIT 74.44 73.99 

ISO/~0RMAL ~OLE RATIO 
C4 0.0189 0.0183 
C5 0.0718 0.0619 
C6 0.0823 0.0735 
0 4 u  0.0725 0.078~ 

PARAF~IN/OLEFI~I RATIO 
C.3 1.0364 1.0614 
C4 0.8583 0.8867 
C5 2.7097 2.7453 

SCHULZ-FLO~Y DISTR~T~ 
ALPHA (EXP(SLOPE)), 0.8399 0.8383 
RATIO CH4/(I-A)**2 4.1286 4.1182 

J iZ~H ,&FRBCO~T IO~  0.8460 
ALPHA (]~[L:~L/CO~R) 0,9928 

0.8451 
0.9920 

II • 

23.75 23.63 26.80 
38.94 39.31 42.79 
25.50 25.10 24,38 
11.80 11.97 6.03 
76.25 76.37 73.20 

0.0229 0,0193 0.0210 
0.0636 0,0600 0.0654 
0.0793 0.0754 0.0784 
0.07S1 0.0776 0.0790.  

1.1062 1.1084 "1.1969 
0~916a 0.8g02 0.g676 
2.7430 2.7180 2.7658 

0,8508 
4.4606 

0.8452 
1.0067 

T,,I'£CH4 FRH CORRELATION 1S.1540 1S.4470 15.4278 
M"..CH4 (EZI=TLICORR) 0.6983 0.6967 0.6435 
LZQ HC COLLgCTIOH 

P H i .  A P P L E  OIL WA:[ 0ZLWAX OIL WAX 
Dg~IsZ'L'~ (~40 C) 0.7521~ 0.7524~ 0.7832~ 
~, REFP.,~'TZVE ZE~DE~ 1.4231 ~'  1.4231 ~ 1.4241" 
SIMULT'D DISTILAT~ 

I0 WT%.@ DEG F 300 2%9 301 
16 340 339 341 
50 496 493 513 
84 708 709 743 
90 771 769 802 

0.8528 0.8249 
4,5335 3,6506 

0.8447 0.8439 
1,0095 0.9775 

15.5555 15.8247 
0.6317 0.7074 

OIL WfG[ OIL T~TAZ 
0.7791x 0.7484~ 
1.4246* .  1.4206, 

301 298 
341 337 
515 477 
744 664 
798 722 

P.A~GE(16--84 %) 368 370 402 403 327 

W'I'% @ 420 F 35.00 35.00 33.00 32.50 3 9 . 0 0  
TtJT% @ 700 F 82.70 82.60 78.80 78.20 67.90 

T a b l e  B9, con~  
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~I. Run l~ (12200-08)with Catalyst 14 ~Co/Th/X~LUCC-103) 

The purpose of this run was to test the feasibility of regen- 

erating an intimately contacted UCC-I03 catalyst with hydrogen. 

The spent catalyst of Run 13 (12200-07), which had been ex- 

posed to syngas for 236.5 hours, was regenerated by exposure to 

hydrogen at 350C and 300 psig, similar to the initial activation 

process. 

Conversion, product selectivity, isomerlzation of the pen- 

tane, and percent olefins of the C¢ts are plotted against time on 

stream in Figs. B131-134. Simulated distillations of the C5+ 

product are plotted in Figs. B135-137. Carbon number product 

distributions are plotted in Fits. ~138-40. ChromatoErams from 

simulated distillations are reproduced in Fits. Bl&I-143. De- 

tailed material balances appear in Table B!0. 

Before regeneration the catalyst's syngas conversion was 4$.6 

percent, for a calculated specific adtivlty of 1.3. After regen- 

eration the conversion was initially 48.6 percent (specific ac- 

" tivity 1.7), then fell quickly to 45.6 percent (specific activity 

1.3). The product selectivity was similar to that obtained at a 

comparable conversion rate befors regeneration. 

The attempt at regeneration with hydrogen was unsuccessful, 

result~nE in only partial recovery of the catalystWs activity. 
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RE~LT OF SY~GAS OPERATION 

12200-08 
C0/TH/X4-U103 12006-62 80 CO 33 .7  G C39.4 G AFTER RUN +5 .7  G) 
~:2:C0 OF 50 :50  @ 400 CO/m; O~ 300 UHgV 

RUN & SAHPLE NO. 

FEED H 2 : C O : A R  
HRS ON STREAM 
PRESSURE,P3IG 
TEMP. C 

20008.01 20008.02 20008.03 

50:50:0 50:50:0 50:50:0 
19.5 47 .0  67.75 

300 300 300 
258 258 258 

FEED CC/MIN 400 400 A00 
HOURS FEEDI~]G 19.50 27.50 20.75 
EFFLMTGAS LZTF, R 235.85 348.43 268.90 
G~AQUEOUS T.~YgR 49 .80  69.95 59 .72  
(;2{ OIL  20.01 29 . 22 14.78 
MATERIAL BALANCE 

GM ATOM CARBOU % 91.67 94 . 31 90.99 
GM ATOM HYDROGEJ % . 88.48 ~2.71 91.70 
GM ATOM O][YG~ % 98 . 72 i00.23 105 . 79 

RATIO CHX/(H20+CO2) 0.7~a2 0.8182 0.5930 
RATIO X IN CHX 2.2855 2.3446 2.3545 
USAGE H2/CO PEODT 2.1648 2.1604 2.5404 
FEED H2/CO FRB EFFLNT 0.9652 0.9830 1.0079 
RESIDUAL H2/C0 RATIO 0.4465 0 .4699 0 .4730 
RATIO 002/(H20+C02) 0 .0627 0.0606 0.0541 
K SHIFT I~EFFLMT 0.0299 0.0303 0 .0271 
SPECIFIC ACTIVITYSA 1.6950 1.5642 1.2704 
COb'VERSION 

O~ CO % 30.19 30.35 25.87 
ON H2 % 67.70  66.71 65.21 
ON C0+H2 % 48 .61  48.37 45.62 

PRDT SELECTIVITY,WT % 
CH4 8.02 11.99 11.31 
C2 HC*S 1.94 0.37 2.26 
C3H8 2 . 4 0  2 .49  3 .31  
C3H6: 3 . 0 4  2 .83  3 .50  
CAHI0 2 . 6 0  2 .69  3 .51  
04H8: 3 .67  3 .55  4 .39  
C5H12 3 . 3 1  3 .43  4 .28  
CSHIO: 1.44 1.36 1.93 
C6H14 3.80 3.82 4.64 
C6H12= & CYCLO'S 2.03 2.05 2.44 
C7+ IN GAS 11o08 9 .25  11.94 
LIQ HC'S 56.66 56.17 46.49 

TOTAL 100.00 100.00 100.00 

Table B10 
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SU~--GROUPZNG 
C1 --C4 21.67 2 3 . S l  28.28 
C5 -420 F 43 .20  38,46 40.80 
420-700 F 30 .99  27 .52  22.46 
700-g]~  PT 4 .14  10.11 8 ,46  
C 5 - h . - ~ I : ~  78.33 76.09 7%.72 

Z S O l ~ ; 0 1 ~  MOLg I~qTZO 
C4 0.0266 0.0236 0 .0222 
C5 0 .0604 0 .0623 0 .0551 
C6 0 .0631 0 .0651 0 .0351 
(::4= 0 .0598 0.0636 0 .0640 

P.~.C~Z~/0LE~'T" eACZO 
C3 0 . 7 5 5 0  0.8411 0 .9015 
04 0 .6837 0.7315 0 .7702 
C.5 2.2436 2 .4513 2 .1550 

SCh'ULZ-FLO]Et~ DZSTP, BTN 
AT..PK~% (BXP(SLOPB)) 0 .8Z93 0 .8517 0 .8329 
~ Z Z O  CIt4/(1-A)~r*2 2 .4574 5 .4533 4 ,0533 

AI~HA~MCOBagLA2ZO~ 0 .8502  
ALPHA (EXFZL/COBR) 0.9637 

T~LCH4 L~BCOL~t~r..ATZOB 13.8681 
T~'~$I4 (g31~' I , /CO~) 0 ,5784 
LZQ HC COLI, gCTZON 

P H i . . a 2 p ~ L ~ , ~ C g  WAX OZL 
DENSITY ( *  AO C) 0 .7466~ 
~, ~ ' R A C T Z V E  ZgDEZ 1.4196~ 

0.8477 0 .8474 
1 .0048 0 .9829 

14.6391 14.7387 
0 .8189 0.7677 

WAZOZL ~%XOZL 
0 .7534*  0 . 7 5 7 5 *  
1 .4230"  1 ,4241~ 

SZWJLT'D DZSTZLA.TN 
10 r ~ %  @ DgG F 301  3 0 2  3 0 2  
1 6  337  3 4 3  3 4 2  
50  4 5 9  5 1 0  5 0 0  
84 629 714 716 
90 674 767 778 

RANGg(16-84 %) 292 371 374 

% @ 420 F 38 .00  33 .00  33 .50  
% @ 700 F 92 .70  82.00 81 .80  

Table BIO, c o n t  

l . _. ':, 

. ,, , .:.',..,'.~.-:~ 

• .'- {'2" 

'! 
• e 

. L  

# 

,. -,. .. 

~2 

° .  

° ~  

o 

. .  

e 

.. 

m 

- B176 

m l l l l m l ~  

i 

! 
" .~ u 

', ?. 

- - .  ' m , ~ m  "o. 



I 
J f  

| I 

° .  

F 

. 

{ 

I 

VII. Run I~ ~2185-08). with Catalyst 15 (Co/Xo/XIo/X4/UCC-I03) 

The p~rpose of this run was to test the replacement of the 

slightly radioactive thoria in the successful Co/Th/X4/UCC-103 

type of catalyst system. The catalyst is to be compared with the 

very stable Catalyst 11677-11 (Co/Th/X4/UCC-IO3+UCC-IDI). 

Cobalt oxide, promoted with X 9 and XlO, was formed in close 

contact with UCC-I03, then further promoted with X4. The result- 

inE powder, after bonding with 15 percent.sillca, was extruded to 

I/8-inch pellets. The final catalyst contained 8.4 percent co- 

halt, 0.4 percent X9, 0.5 percent Xlo and 0.8 percent X 4. 

Conversion~ product selectivity, isomerizatlon of the pen- 

rate, and percent'olefins of the C4's are plotted agalnsn time on 

stream in FiEs. B144-147. Simulated distillations of the C5 + 

p r o d u c t  e r e  p l o t t e d  i n  F i g s .  B 1 4 8 - 1 5 8 .  C a r b o n  number  p r o d u c t  

d i s t r i b u t i o n s  a r e  p l o t t e d  i n  F i g s .  B 1 5 9 - 1 7 7 .  C h r o m a t o s r a m s  f r o m  

simulated distillations are reproduced in Figs. B178-196. De- 

tailed material balances appear in Tables B11-14. 

The conversion of syngas was 62°9 percent initially (calcu- 

lated specific activity 2.6), then dropped during the first 166 

hours on stream to 56.6 percent (specific activity 2.1). DurlnE 

"the remaining 191 hours of the run, the conversion was exceeding- 

ly suable, decreasing at a rate, as estimated by least squares 

analysis, of one percentage point every 2400 hours on stream, 

- B177  - 
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e 
with specific activity dropping from 1.99 to 1.86. 

,..:.,.':' "-;, ~:.:- 2~" ~% 
. . . .  . . . . . . .  ~:..~.~j, 

1 

{ " 
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. ,  

The product selectivity was excellent, and highly stable as 

well. At 166 hours on stream the methane production was 11.9 

percent, and increased thereafter at an. estimated rate of one 

percentage point every 1300 hours. The ratio of experlmental to 

expected methane as calculated from a mathematical model was 

• "J 

0.80. 

Production of C5+ was 72.2 percentat 166 hours, and decreas- 

ed during the rest of the run at an estimated rate of one per- 

centage point every 251 hours. Olefin content of the C 4 fraction 

ranged from 45 to 52 percent. Aside from the usual excess of 

. 

methane, the Schulz-Flory plots show a fairly linear product dis- 

tribution. On lowering the H2:CO ratio to 33.4:66.7, resulting 

in a heavier product, there was still no indication o~ a slgnlfi- 

cant carbon number cutoff. 

.Altogether this is the most active and most stable catalyst 

developed to date, surpassing in most respects the catalyst of 

Run 11677-11 which has been the benchmark since it was developed 

in the Third Quarter of the previous contract. Catalyst 11677- 

Ii, after the first 75 hours on stream, deactivated at a rate of 

one percentage point every 1400 hours (vs. 2400 hours for this 

catalyst). Yts estimated specific activlty at a similar metal 

load would range from 1.73 to 1.68 (vs. 2.1 to 1.86). Its ratio 

of experimental to expected methane was 0.91 (vs. 0.80). The 
dL 
• o 

olefin content of its C 4 product, however, was higher at 55 to 60 

percent (vs. 45 to 52); this might be improved in the present 

- B178 - | 
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eatalyst by raising the level of X4, which has been shown to pro- 

mote a more olefinic product. 

The superior product of this catalyst demonstrates that 

radioactive thoria can be successfully replaced by a combination 

of the additives X 9 and XIO. 
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RUN NO. 
CATALYST 
FEED 

' j N 6~ . . . . . . . . . . . .  
• • . , 

i 

RESULT OF SYNGAS OPERATION 

12185-08 

CO/X9/XIO/X4-UI03 12251-1 250 CC 103.9 G (TO 145.7 G +41.8G) 
H2:CO OF 50:50 @1250 CC/~ OR 300 GHSV 

RUN & SAMPLE NO. 

H2:C0:AR 
HRS ON STREAM 
PRESSURE, PSIG 
TEHP. 0 

12185-08-01 185-08-02 185-08-03 185-08-04 185-08-05 

5 0 : 5 0 : 0  5 0 : 5 0 : 0  5 0 : 5 0 : 0  5 0 : 5 0 : 0  5 0 : 5 0 : 0  
21 .0  45.0  --. 69 .0  93.0 117.0 

300 300 300 300 300 
264 262 261 261 261 

FEED CC/EE 1260 
HOURS FEEDING 21.00 
EFFLNT GAS LITER 632.80 
GM AQUEOU s LAYER 186.73 
GMOZL 66.09 
MATERIAL BALANOE 

GHATOB CARBON% 84.40 
GM ATOBHYDEOGEN% -88.87 
GM ATOU OZ~GEN% 93.25 

RATIO CH]U(H20+C02) 0.7802 
RATIO X ZN CH][ 2.3784 
USAGE H2./CO PRODT 1,8386 
FEED H2/CO FR~EFFLNT 1,0530 
RESIDUAL H2/CO RATIO 0.3976 
RATIO C02/(M20+CO2) 0.1738 
K SHIFT IN EFFLNT 0.0836 
SPECIFIC ACTZVITY SA 2.5586 
CONVERSION 

ON CO % 45.48 
ON H2 % 79.42 
OH CO+H2 % 62.89 

PRDT SELECTZV~TY,k'T % 
CH4 12.59 
C2 HC'S 2.75 
C3H8 3.47 
C3H6- 2.77 
C~HIO 3.33 
C4H8= 3.67 
05H12 4.11 
CSHIOm 1.78 
C6H14 4 .41 
C6H12= & CYCLO'S 2.08 
07+ IN GAS 14.31 
LZQ HC'S 44.73 

1260 1260 1260 1260 
24.00 24.00 24,00 24,00 

808,90 828.80 842.20 "857.90 
213.68 214.38  211,29 208.33 

98.39 103,17 98.78 97,64 

93.11 94.44 94,69 95.88 
9~.64 97.89 97.86 98.44 
97.66 98.63 98.66 98.89 

0.8840 0.8924 0.8964 0.9200 
2.3571 2.3565 2,3668 2.3692 
1.8392 1.8627 1.8691 1.8685 
1.0379 1.0365 1.0334 1.0267 
0.4235 0.4294 0.4351 0.4371 
0.1465 O.1360 0.1343 0.1293 
0.0727 0.0676 0.0675 0.0649 
2.4148 2.4038 2.3120 2.2590 

43.40 42.36 41.72 41.19 
76.90 76.12 75.46 74,96 
60.47 59.54 58.87 58.30 

11.24 II.I0 11.49 11.56 
2.48 2.46 2.67 2.62 
3,19 3.17 3.41 3.59 
2.50 2~37 2.53 2.42 
3.12 3 .09 3.29 3.45 
3.21 3 ,II 3.22 3.23 
3 • 8 6  3 . 7 4  4 . 0 6  4 . 18 
1.52 1.46 1.56 1.57 
4.07 3 .98 4.08 4.19 
1.93 1.77 1.76 1.82 

10.04 8,~1 8.44 8.90 
52,85 55.33 53.49 52.45 

TOTAL 1 0 0  • 0 0  1 0 0  . O 0  1 0 0  . O 0  1 0 0  • O0  1 0 0  . O 0  

Table BII 
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SUB-GROUPING 
Cl  -C4 28.58 25.73 25.30 
C5 -420 F 45.92 43.09 41.78 
420-700 F 22.10 25.10 24-.90 
700-E~D PT 3 .40 5.08 8.02 
C5-P-END PT 71.42 74.27 74.70 

ZSO/NORMALMOLE RATIO 
C4 0.0209 0.0179 0.0202 
C5 0.0812 0.0767 0.0762 
C6 0.1028 0.0918 0.1010 
C4= 0.1045 0.1037 0.1024 

PARAFFINIOLEFINEATIO 
C3 1.1951 1.2180 1.2778 
C4 0.8754 0.9365 0.9592 
C5 2.2400 2.4724 2.4944 

SCHULZ-FLORY DISTRBTN 
ALPHA (EXP(SLOPE)) 0.8076 0.8316 0.8401" 
RATIO CH4/ (1 -A) * *2  3.4022 3.9659 4.3386 

ALPHA FRH CORRELATION 0.8555 
ALPHA (EXPTLICORR) 0.9440'  

26.61 26.88 
42.63 43.22 
24.02 23.45 

6.7a 6.45 
73.39 73.12 

0.0182 0,0194 
0.0725 0.0720 
0.0882 0,0867 
0.1042 0.1069 

1.2852 
0.9865 
2.5282 

1.4176 
1.0313 
2.5864 

0.8304 0.8274 
3.9959 3.8789 

0.8525 0.8519 0.8513 0.8511 
0.9755 0 , 9 8 6 1  0.9755 0.9722 

13.9601 14.1610 14.2300 
C.7950 0.8116 0.8122 

OIL WAX OIL WAX 
0.7453* 0.7452 x 
1.4195- 1.4197" 

261 260 
302 302 
454 453 
667 665 
728 727 

OIL WAX 
0.7463*  
1.42042 

262 
303 
470 
687 
745 

WT, CH4 PRM CORRELATZON 13.4718 13.9789 
WF, CH4 (.EXPTL/CORR) 0.9349 0.8042 
LZ0 HC COLLECTZOH 

PHYS. APPEARANCE CLROIL OLD OIL 
DENSITY C* 40 C) 0.7425* 0.7458* 
N, REFRACTIVE INDEX 1.4189" 1.4200~ 
SI~LT'D DZSTILATN 

I0 WT% @ DEG F 260 263 
16 301 303 
50 454 465 
84 640 666 
90 681 711 

RANGE(16-84 %) 339 363 384 365 363 

WI' % @ 420 F 43.00 41.00 40.50 42.50 43.00 
WT % @ 700 F 92.40 88.50 85~50 87.40.  87.70 

Table Bll, coat 
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RU~1 NO. 
CATALYST 
FEED 

RESULT OF SYNGAS OPERATION 
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12185-08 

CO/X9/Z10FX4-UI03 12251-1 250 CC 103.9 G (TO 145.7 G +41.8 G) 
F~:CO OF 50:50 @1260 CC/MN OR 300 GHSV 

RUN & SAMPLE NO. 

FEED H2:CO:AR 
HES ON STREA~ 
PRESSURE, PSIG 
TEMP. C 

12185-08-06 185-08-07 185-08-O8 185-08-09 185-08-10 

50:50:0 50:50: O 50:50:0 50:50:0 50:50:0 
139.5 166.2 ..190.2 213.2 237.2 

300 300 300 300 300 
261 260 260 260 261 

FEED CC/MIN 1260 
HOURS FEEDING 22.50 
EFFIJiT GAS LITER 816.43 
GMAQUEOUS LAYZR 194.62 
GB OIL 88.71 
MATERIAL BALANCE. 

GHATOMC~RBON % 95.61 
GH ~TO~ HYDROGEN % "97 .44  
GHATOM OXYGEN % 99.81 

RATIO CHX/(H20+C02) 0.8881 
RATIO X IN CHX 2.3763 
USAGE H2/CO PRODT 1.8950 
FEED H2/CO FRM EFFLNT 1.0191 
RESIDUAL H2/CO RATIO 0.4378 
RATIO CO2/(H20+C02) 0.1286 
K SHIFT IN EFFIJ~ 0.0646 
SPECIFIC ACTIVITY SA 2.1539 
CONVERSION 

ON CO % 39,89 
ON H2 % 74.18 
ON GO+H2 % 57.20 

PRDT SELECTIVITY,WT % 
CH4 12.08 
C2 HC'S 2.20 
C3H$ 3.71 
C3H6= 2.37 
C4HIO 3.55 
C4H8= 3.30 
C5H12 4,19 
CSHIO= 1.59 
C6H14 4.12 
C6H12= & CYCLO'S 1.81 
C7+ IN GAS 9.13 
LIQ HC'S 52.81 

TOTAL 

J.260 1260 12(;0 
26 . 75 24. O0 23. O0 

984 . 84 887.13 856.55 
230 . 13 .208.58 196 • 49 
99.41 86.39 87,12 

95,34 94.40 95.84 
9 8 . 8 8  97.57 99 .02  
9 8 . 9 2  99.56 99 .08  

0 .9029  0 .3609 0.9111 
,Z.3784 2.3797 2 .3732  
1.9122 1.9614 1,9239 
1.0372 1.0347 1.0331 
0 .4629  0 .4602 0 .4655 
O. 1192 0,1134 0.1123 
0 .0627  0.0589 0.0589 
2 .0700  1.9887 2 ,0080  

3 9 . 6 2  38.27 38 .92  
73 .05  72.54 72.48 
5 6 . 6 4  55 ,70  55 .97  

12.04 II. 94 II. 68 
2 . 7 4  2 .83  2 .67 
3 . 7 1  3 .82  3 .77 
2.39 2.54 2 .27  
3 . 6 0  3 .74  3 .64  
3 . 3 2  3 .50  3 .27  
4 . 20 4.. 41 4.21 
1.62 1.90 1.59 
4 . 4 5  4 . 29 4 . 30 
1.86 1.80 1.73 

10.38 8.91 9.98 
49.69 50.31 50.91 

1260 
24.  O0 

• 894.05 
204.25 

84 .12  

95.40 
98.11 
99.53 

O. 8875 
2. 3941 
1.9189 
1.0285 
0.4603 
O. 1231 
O. 0646 
I. 9409 

38.95 
72.68  
56.05 

12.61 
2.95 
4.08 
2.45 
3.79 
3.24 
4.48 
1.70 
4.68 
1.89 

I0.25 

47.87  

IO0.00 I00.00 100.00 100.00 I00.00 

Table BI2 

- B235 - 

i p, 

k 

, i 

e 

o 
! 

r 



I 

I 

StrS-GROUPING 
01 -04 28.56 27.80 28.37 
C5 -420 F 41.07 43.13 42.45 
420-700 F 23.92 22.36 22.39 
700-Eh'D PT 6.44 6.71 6.79 
C5+-END PT 71.44 72.20 71.63 

ZSO/NORMAL MOLE RATIO 
04 0.0167 0.0180 0,0189 
C5 0.0725 0.0693 0.0690 
C6 0.0920 0.0874 0.0392 
C4= 0.1120 0.1118 0.1147 

PARAFFZN/OLEFZN RATIO 
03 1.4920 1.4821 1.4321 
C4 I~O355 1.0489 I~0291 
{:5 2.2107 2.5155 2.2573 

SCHULZ-~LOB¥ DISTRBTN 
ALPHA (EXP(SLOPE)) 0.8294 0.8278 0.8283 
RATIO CH41(I-A)**2 4.1484 4.0593 4.O511 

ALP~ FRH CORRELATION 0.8510 
ALPHA (EXPTLICOER) 0.9798 

0.8483 0.8486 
0.9758 0.9761 

WT~"H4 FRM CORRELATION 14.2527 14.8704 14.7811 
~CH4 (EXPTLICOR~) 0.8845 0.8099 • 0.8077 
LIQ HC COLLECTIO~ 

PHYS. APPEARANCE OIL WAX OIL WAX OIL WAX 
DENSITY (* 40 C) 0.7451" 0.7459 x 0.7453* 
N, REFRACTZVE XNDEX 1.4194" 1.4201 ~ 1.4199 ~ 
SZ~IJL~'D DISTILAT~ 

I0 ~ %  @ DEG F 261 262 , 260 
16 303 303 303 
50 454 457 456 
84 666 677 677 
90 725 740 739 

RANGE(16-84 %) 363 

WT % @ 420 F 42.50 
WT % @ 700 F 87.80 

. . . . . . . . . . . . . . . . . . . .  

27.29 29.13 
44.20 44.54 
.22.96 22.26 

5.55 4.07 
72.71 70.87 

0.0192 0.0188 
0.0670 0.0623 
0.0911 0.0948 
0.1130 0.1141 

1.5833 1.5905 
1.0725 1.1268 
2.5759 2.5611 

0.8222 O.8102 
3.6933 3.5017 

0.8480 0.8485 
0.9695 0.9548 

14.9539 15.0091 
0.7808 0.8404 

OIL WAX . OIL WAX 
0.7440* 0.7424* 
1.4191" 1.4184~ 

259 259 
303 302 
451 443 
647 624 
709 685 

374 374 344 322 

41.50 42.00 44.00 45.00 
• 86.50 86.50 89.10 9 1 . 5 0  
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-:'~' RUN NO. 
• ': CATALYST 

FEED 

i 

F" 
t: 

:," 

. °  

I I  i I I  I " ~ . -  • . ~ " i 

RESULT OF SYNGAS OPERATION 

12185-08 
O0/ZgIXlO/X4-UI03 12251-1 250 CC 103,9 G (TO 145.7 G +41,8 G) 
H2:CO OF 50:50 @1260 00/MN OR 300 GHSV 

12185-08-11 185-08-12 185-08-13 185-08-14 185-08-15 

50:50:0 50:50:0 50:50:0 50:50:0 50:50:0 
261.2 285.2 -309.2 335.0 357.0 

300 300 300 300 300 
261 261 261 261 261 

RUN & SAMPLE NO. 

1260 1260 1260 1260 
24.00 24.00 25.75 22.00 

913.75 914.90 979.80 842.45 
200 . 22 -200.82 213 • 02 182 • 96 

88.22 85.76 95.69 80.74 

97...03 97.11 97.74 97.74 
99.84 100.53 100.29 100.54 
99,50 99.52 99.26 99.61 

O. 9312 O, 9336 O. 9576 0 • 9478 
"2.3880 2.3917 2.3836 2.3924 
1.8969 1.8862 1,8722 1.8904 
1.0290 1.035~ 1.0261 1.0287 
0.4753 0.4810 0.4739 0.4755 
0.1193 0.1232 O.1213 O.1183 
0.0644 0.0676 0.0654 0.0638 
1.8521 1.8514 1.8971 1.8616 

38.95 39.44 39.49 39.10 
71,80 71.86 72.05 71.85 
55.61 55.93 55.98 55.71 

12.28 !2,.~8 12,01 12.47 
2.98 2,98 2.83 2.86 
4.05 4.18 4.18 ' 4.19 
2.23 . 2.23 2.16 2.15 
3:73 3 .81 3 .82  3.83 
3,08 3.16 3.13 3. II 
4.39 4.52 4.51 4.51 
1.75 1.82 1.84 1.85 
4.55 4.62 4.61 4.66 
1.70 1.87 1 .72 1.83 

i0.34 Ii. 24 I0.82 I0,39 
48.93 47.08 48.38 48.15 

FEED R2: CO: AR 
HRS ON ST.~JJ~ 
PRESSURF, PSIC 
TEHP. C 

FEED CC/MIN 1260 
HOURS FEEDING 24 . 00 
EFFLNT GAS LITZR 901.55 
OH AQUEOUS LAYER 202.57 
GH OIL 88.6~ 
MATERIAL BALANCE. 

CH ATOM CARBON % 96.76 
GM ATOM I~ROGEN % "99.56 
GM ATOM OXYGEN I; 99.39 

RATIO CHX/(H20+CO2) 0. 9279 
RATIO X IN CHX 2.3834 
USAGE H2/CO PRODT 1.8943 
FEED H2/CO FRM EFFLNT 1.O289 
RESIDUAL H2/CO RATIO 0.4660 
RATIO CO2/(H20+C02) 0.1202 
K SHIFT IN EFFLNT 0.0637 
SPECIFIC ACTIVITY SA 1.9381 
CONVERSION 

ON CO % 39.41 
ON H2 % 72.56 
ON CO+H2 % 56.22 

PRDT SELECTI~rIT¥,WT % 
CH4 12. Ii 
C2 HC'S 2.80 
C3H8 3.95 
C3H6= 2.32 
C4HI0 3.72 
C4H8= 3 - 20 
C5H12 4 • 42 
CSHIO= I. 71 
C6H14 4.64 
C6H12= & CYCLO'S 1.90 
C7+ IN GAS 10.44 
LIQ HC'S 48.80 

TOTAL 100.00 I00.00 I00.00 I00.00 I00.00 

. ° 
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SUB-GROUPING 
C1 -04 28 .09  28.34 28.84 
C5 -420 F 45.31 45.09 45.59 
420-700  F 22 .01  21 .77  20.86 
700-END PT 4.59 4 .79  4 .71  
G5~--E~) PT 71.91 71.66 71.16 

ZSOI~ORMAL MOLE RATIO 
~4 O.0179 0.0210 0.0194 
05 0 .0632  0 .0670  0.0707 
C6 0.0842 0.0858 0.0963 
C4= 0.1160 0.1164 0.I178 

PARAFFINIOLEFIN RATIO 
C3 1.6250 1.7366 1.7871 
C4 1.1219 1.1713 1,1630 
05 2.5178 2.4323 2.4197 

SCHULZ-FLORY DISTRBTN 
ALPHA (EX~(SLOPE)) 0.8144 0.8158 0.8137 
RATIO CH41(I-&)w"2 3.5131 3.6187 3.59~3 

ALPHA FRMCORRELATION 0 .8479  
ALPHA (EXPTL/CORR) 0.9604" 

WT,~H4 FRM CORRELATION 15.1978 
W'~'H4 (EXPTL/CORR) 0.7965 
LIQ HC COLLECTION 

PHYS. APPEARANCE OIL WAX 
DENSITY C* 40 0) 0 . 7 4 3 1 "  
~,  REFRACTIVE INDEX 1.417~ ~ 
SIHULT'D DZSTILATN 

I0 ~T % @ DEG F 259 
16 302 
50 444 
84 638 
90 691 

• m; 
• , . , • ',.:..: ~;%~'~.?~ 

-. ".i ;:'.~ 

'" , .,~.I "; 

: . • . ~,;;:. 
',, . . .  ,'.';" 

- ~" ,.: 

28.12 28.61 ":~" 
45 .27  45.53 ° ": 
20.81 ~ 20.80 
5.81 5.06 .'- 

71.88 71.39 ' .: " 
f 

0.0212 0.0196 
0 . 0 6 8 8  0 .0667  

%•  
0 .0888  0.0886 
0.1160 0.1166 

1.8475 1.8590 
1.1772 1.1892 
2.3878 2.3701 

0.8189 0.8136 
3.6620 3.5901 

0 .8470  0 .8464 0 . 8 4 7 1  0 .8470 
0 .9632  0,9614 0 .9667  G.9607 

15 .4967  • 15.6742 15 .4511  
0 .7922  0 .7960 0 ,7770  

OIL WAX OIL WAX OIL MAX 
0 . 7 4 3 0 *  0 .7430~ 0 . 7 4 4 0  • 
1 .4174  x 1 . 4174 "  1 . 4 1 7 9 x  

263 264 262 
301 301 301 
448 448 449 
639 640 660 
698 701 723 

15.5015 
0.8043 

OIL ~AX 
O. 7429* 
1.4172" 

261 
3 0 0  
447 
642 
705 

RANGE(16-84 %) 336 338 339 359 342 

.I 
" t 

°| 

!:i 

o~o 

~T% @ 420 F 45.50 45.70 45.70 45.00 46.30 
WT% @ 700 F 90.60 90.20 90.00 88.00 89.50 
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RUN H~. 
CATALYST 
FEED 

, i . , ,d  I 

RESULT OF SZNGAS OPERATION 

12185-08 
COIX91XI01X4-UZ03 12251-1 250 00 103.9 G (TO 145.7 G +41.8 G) 
H2:CO OF 33.~:66.7 @1260 CC/W}; OR 300 GHSV 

RUB & SAMPLE NO. 

FEED H2: CO:AR 
FIRS ON STREAH 
PRESSURE, PSIG 
TEMP. C 

12185-08-16 185-08-17 185-08-18 185-08-19 

3 3 : 6 6 : 0  3 3 : 6 6 : 0  3 3 : 6 6 : 0  3 3 : 6 6 : 0  
382.0 4 0 6 . 0  ~429.5 453.0  

300 300 300 300 
, 260 261 261 261 

FEED CC/MIN 1260 1260 1260 1260 
HOURS FEEDING 20.50 24.00 23.50 23.50 
EFF[,NT GAS LITER 1017.85 1162.55 1139.30 1164.O5 
GHAQUEOUS LAYER 104.30 120.16 .I14.85 115.71 
GM OIL 57,94 64.59 53.24 60.91 
MATERIAL BALANCE 

GH ATOM CAF~ON% 95.00 91.45 89.89 92.69 
GM ATOM HEDROGEN % "98.46 97.67 95.38 99.67 
GMATOM OXYGEN% 96.18 93.00 92.27 93.92 

RATIO CHX/(H20+C02) 0.9326 0.9097 0.8588 0.9276 
RATIO X IN ~ 2.2993 .2.3094 2.3351 2.3182 
USAGE H2/CO PRODT 1.8723 1.8923 1.9452 1.8759 
FEED H2/CO FRM EFFLNT 0.5198 0.5356 0.5321 0.5393 
RESIDUAL H2/CO RATIO 0.1971 0.2123 0.2181 0.2216 
RATIO C021(H20+C02) 0.1135 0.1138 0.I128 0.1165 
K SHIFT IN EFFLNT. 0.0252 0.0273 0.0277 0.0292 
SPECIFIC ACTIVITY SA 3.4225 2.8890 2.6069 2.7007 
CONVERSION 

ON 00 % 19.26 19.25 18.18 19.20 
ON H2 % 69.38 68.00 66.46 66.80 
ON C0+H2 % 36.40 36.25 34.95 35.88 

PRDT SELEGTIVZTY,MT% 
CH4 9.86 I0.~9 11.73 10.88 
C2 HC'S 1.59 1.69 1.93 1.72 
C3H8 1.62 1.72 1.93 1.82 
C3H6= 2 . 9 1  2 .93  3 . 2 0  3 .00  
C4HIO 1.61 1.64 1 .78  1.70 
C4H8= 3.54 3.78 3.99 3.75 
C5H12 2.10 2.26 2.42 2.28 
CSHI0= 2.24 2.23 2.37 2.24 
C6H14 2.39 2.51 2.80 2.58 
C6H12= & CYCLO*S 2.44 2.80 2 .87  2 .65 
C7+ INGAS 11.33 10.23 12.29 12.26 
LIQ HC'S 58.37 57.91 52.70 55.14 

TOTAL 100.00 100 . 00 100 .00  100 .00  

I 

=. 
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SUB-GBOUPINO 
01 -04 21.13 22.06 24.56 22.87 
05 -420 F 39.35 39.32 39.60 39.64 
420-700 F 27 .96  27.50 25.35 26.80 
700-END PT 11.56 11.12 10.49 10.70 
CS+-END PT 78.87 77.9~ 75 .44  77.13 

ISO/~ORMAL HOLE RATIO 
C4 0 .0279  0.0277 0 .0000  0 .0000 
05 0 . 0 7 5 A  0.0694 0 .0640  0.0733 
05 0.1048 0.1133 0.1082 0.0983 
04= 0 .0596  0.0649 0 .0646 0 .0473 

PARRFFINIOLEFIN RATIO 
C3 0 .5320  0 . 5 6 1 5  0 . 5 7 5 4  0 .5789 
C4 0 .4391  0.4192 0 .4319 0 .4371 
05 0 .9137  0.9867 0 .9946 0.9905 

SCHULZ-FLOR¥ DISTRBTN 
ALPHA (EXP(SLOPE)) 0.8554 0.8521 0.8453 0.8~86 
RATZO CH4/ (1 -A) * *2  4 .7143  4.7039 4 .8993 4.7509 

ALPHA FRB CORRELATION 0.8899 
ALPHA (EXPTLIOORR) 0.9612" 

WT~H4 FR~CORRELATION 1.9662 
WCCH4 (E~PTLIOORR) 5.0157 
LZQ HC COLLECTION 

PHYS. APPEARANCE OZL WAX 
D~.JSZTY (~ 40 O) 0 .7577~  
~. REFRACTIVE I~IDEX 1.4260~ 

0.8863 0.8849 0.8842 
0.9615 0.9552 0.9598 

3.3114 3 .7231  3 .9630 
3.1077 3 .1508  2.7464 

OIL WAX OIL WAX OIL WAX 
0.7578x 0.7582x 0.7572 ~ 
1.4260" 1.4263 ~ 1.4255 x 

SIMULT°D DZSTILAT~ 
I0 WT % @ 0Eft F 303 301 306 306 
16 342 341 345 345 
50 512 509 514 513 
84 729 726 732 730 
90 793 790 798 794 

RANGE(16-84 %) 387 385 387 385 

~T % @ 420 F 32.30 33.30 32,00 32.00 
WT % @ 700 F . 80.20 80.80 80:10 80.60 

Table B I 4 ,  con~ 
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VIII. Run 16 (12200-09) wi~h Catalyst 16 (ColXqLX/O/X4/UCC-I03) 

The purpose of this run was to test the effect of incorporat- 

ing the additives X9, XI0 and X4, which were used so successfully 

in Catalyst 15, into the cobalt/UCC-105 formulation of Catalys~ 

II, which d~monstrated high but unstable activity. 

,Cobalt oxide,, promoted with with X 9 and Xl0, was formed in 

close conta6t with UCC~103 by the'new method employed in Catalyst 

II, then further promoted with X4o The resulting powder, after 

bonding with 15 percent silica, was formed in 1/8-1nch pellets. 

The final catalyst contained 8.4 percent cobalt, 0°4 percent X9, 

0.5 percent XI0 and. 0.8 percent X40 

Conversion, product selectivity, isomerization of the pen- 

tane, and percent olefins of the C4's are plotted against time on 

stream in. Figs. B197-200. Simulated distillations of the C5+ 

product are plotted in Figs. B201-202. Carbon number product 

distributions are plotted in Figs. B203-2040 Chromatograms from 

simulated dlstilla~ions are reproduced in Figs. B205-206. De- 

tailed material balances appear in Table BIg. 

The initial conversion of syngas was very low at 28.7 per- 

cent, with a calculated specific activity of 0.29. The water gas 

shift actlvlty was also low, wi~h only about two percent of oxy- 

gen converted to CO2° The initial performance was so poor, and 

so far inferior to that of Catalyst II, that'the run was termi- 
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hated at 42.5 hours, and no useful data were obtained regarding 

stab$11ty. 

This f£rs~ attempt at incorporating additives into a ca~aZyst 

prepared by the ne~ method has been ansuccess~nl. 
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