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| TABLE 4

E | EFFECT OF STIRRER SPEED

2 ' (Sturry Run 7595 30-C48.4)

;

IMPELLER HYDROCARBON

_%l Temp, Feep Seeep,  Bulk Activity, SELECTIVITY, WTZ

: °C CU/H?  rPM  mMoL SYNGAS/KG CAT/WR C1 (214 (5¢11 C12418 C19+23 C24+
| 20 1 2w 13.0 4.2 B3 3.9 129 7.4 8D
| 0 1w 19.0 3.0 12.3 314 159 107 lo.
| s 157 1600 17.2 1.7 130 3.1 176 90 105
U KT T 24.8 25.8 194 3.7 126 45 3.
TR B/ i 23.1 27,8 197 315 125 W0 47

i
i
3
|
i

:
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TABLE 5

'EFFECT OF Co SOURCE ON ACTIVITY AND SELECTIVITY

4% Co ON Zr/ﬂ]203 -~ SLURRY PHASE

(CO/H; = 1.0, 2.0 NL/hr-g cat, 300 psig)
LORALT SOURCE —CARBONYL NITRATE
240°C  260°C 240°C  260°C

BULK ACTIVITY, »

mol SYNGAS/kg cat/hr 35.3 38.5 15.8 29.9

SPECIFIC ACTIVITY,

\ mol CO/mol Co/min 0.29 0.32 0.09 0.21

SELECTIVITY, WT% ,

Y C, 7.9 10.4 10.9 16.5
Cz.a 13.7 15.0 6.5 11.1
Cs.11 37.0 44.5 12.9 26.5
Ci2.18 23.4 25.8 19.8 23.8
Ci9.23 8.9 2.0 21.9 10.6
Coss 9.1 2.3 28.0 11.5
TOTAL FUELS Cg_,4 69.3 72.3 54.6 60.9

m : 69




TABLE 6
i EFFECT OF SYNGAS VS. HYDROGEN ACTIVATION
% ON HYDROCARBON SELECTIVITY
| | 4% Co ON Zr/A1,0, -- SLURRY PHASE
i
SYNGAS  Hy
SPACE VELOCITY, NL/g cat/hr. 1.6 2.0
CO/H3 1.8 1.5
PRESSURE, PSIG 300 300
TEMPERATURE, °C 250 258
WT%
C1 11.5 7.2
@ Ca.a 10.4 10.8
/ Cs.14 29.2 34.1
Cl2-18 . 15.3 27.9
i 19-23 12.5 8.6
| s+ 211 11.4
Cs5.23 57.0 70.5
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TABLE 12

Ru CATALYST PERFORMANCE

' USAGE BULK ACTIVITY,
FEED, TEMP., RATIO, MOLS SYNGAS/

CATALYST CO/Hy SV *C  aCO/2Hy KG CAT/HR
—  PIXED-BED REACTOR —
Ru3(COn2/Zr(OPr)4/AL203 1.0 975 58 2860 0.42 27
(2.8% Ru, 4.9% 2r)
Ruy(CO) 5/ 21(OPr)4/Si0, 1.0 1050 240 0.39 71
(4.0% Ru, 3.3% Zr) 260 0.46 81
—  SLURRY REACTOR  —
Ru/2r/A1,0,4 1.0 1.91/g/hr 240  0.90 f
1.4 2.0 260 0.43 7
Ru/Zr/SI0~ 1.0 2.0 240 0.25 5

1.0 2.0 260 0.44 8
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TABLE 13-

ADDITION OF Cu/Zn/Al WATER - GAS SHIFT
CATALYST TO Co/Zr/A1,0, F-T CATALYST
Usage
, Ratio % Conversion, Bulk Activity,
Catalylt“) CO/H, (CO/H,y) CO + Hy = (mol syngas/kg cat/hr)
90% F-T 1.0  0.83 3¢ 10.8
-+

10% SHIFT
90% F-T '
10% SHIFT
(Preactivated) 1.9 2.35 18 8.5
BASECASE
F-T 1.0 0.59 56 27.0

() cONDITIONS: 240°C, 300 psig, 1000 GHSV




TABLE 14

ADDITION OF Fe3 (C:O)12 TO 002 (CO)8 /Zr/SIO2 - FIXED-BED

(CO/H,=1,1000 hr'!, 300 psig)

USAGE BULK ACTIVITY,

TEMP., RATIO, MOLS SYNGAS' WT.% SELECTIVITY
CATALYST 'c ACO/sHg KG CAT/HR Cs-C 23

Fe3(CO)12/Co2(C0O)s/ 260 0.49 68 60
2r(OPr)4 /8103 :

(3.7% Co, 0.72% Foe)

FeCo3(C0O)12/Al20 3 2680 0.66 14 71
(2.6% Co, 0.85% Fe)
BASECASE Co5(C0)g/ 260 0.43 74 58
Zr(OPr)4 /8104
(3.5% Co)
Feq(CO) 2/ Zr(OPr)4/SI0, 280 1.0 6 -

(.4% Fe)
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*To correlate

-

ABLE 16

Selected Kinetic Functioralities®

kC,.
K,

——1“ + h-ccozfclvo

kC
1 + “CHZO’CCO

KC
Ha

1+ chcczf'cco + KZCHZO"CCO

kC
Ho

1+ KCHZO/(tCOCH

2)

a
kC, C
H," (0

he cauaticns with referencely: A =2; B =1, C = 3.0

1)

(2)

(5)



hingtic
Functionaiity

1

| ‘

1

Refer to Table 16

2 Units are consistent with:

TABLE 17

Summary of Fitted Kinetic Parameters

LE L2 a L
54€ 1.13 - --
£57 0.0639 -- --
£c 6.zea107¢ . -
L65x10° - 1.84 0.54

rate = mol/g. cat./sec.
concentration = mol/jcc (slurry)

Average
frror {

£.

g.

5

3

(]
L
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" TABLE 19

x . Detailed Requiremehtshfor Diesel Fuel 0ils AR

T r T -
| ] Carbon - l Disullanon i ' . .
D | e G, T, Vucous suitr #1 SR o
©*C Powet‘C imem. R 0% wegh | r—— ce e e e RERL s Nun'.
j G"" of el Fuel Ol N L ool & &:‘2 ! LA ) Kmemuu.'cSl" al  Savbuli St'Sar . ol non | bet
i - : o ’ Puint -ﬂ"f_. — JaeF .
Min Mar | Mm Mat Ma1 Min Max M Man M Ma» Mar Maa M
No 1-D A colatile dusuilate fuei ol for 3 SR V] (1. 018 Gor - hj.13 i) 14 344 Ltu No 3 “*
! cngines in service regunng (100 ' sy
| ftequent speed and load '
i changey :
i No 3-D A duuliste fugl ou of fvwer. 32 . C00s 03 - LW 282’ 33 Iy LE Re W) v No 3 o
I volaulty for sugines 18 1ndus- s | i | (Al | (oAl ; i ‘
it tnal and heavy mobBile service o ! Y . ) : ] ) i ) .
; No ¢D A fueiod (ot low and medum: 3D . , osv ! o0 e Co b oss i oe0 i 480 1350 !20 30’

i speed eogions NERID

4 Yo wact special operaung condiuons, modiicauons of IDdivIGUS) LULURE TeqUITEMEDt MAY O AFreed YpoR DEIWSED PuICBasC!. selier. Bnd manulacturer

# 11 1 uarealisuC 10 spealy low -1emperaiule properties Lhst Wikl eBSUTE SALSIACIONY OPETALIOD 08 & brosd basis SaUSIACIGry Operauon sbouid be achieved 1o most cases if Whe ¢clc
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MADUS Ambient 1tmperatuies 107 toe Linuied Sates are shown in Appendix X2 Thu guidance i of a general nature. s0me equipmEnt AEMRDS, UM flow improver addinves. {
PIOPErUAL. O OPSIALORS. OF § CombunaLIOn Wwereol. may aliow Righer or require lower cioud powt fueis Appropnale low (EmpEraiure OPEradiuly properiies sbould be agreoc ug
heiween the fuel supplier and purchases for ae uanded us¢ and SApecIod ambical lempeTalvra .

€ Whaen cloud powt kess than - 12°C (10°F) u speciided. the pusimum visosity saall be § 7 ¢St (o7 mm’/3) aad the 90 | pownt ahail be waived

# 12 countnes ouuide the Lnuted States. ower suliut Luniis may appiy

5 Wiere celane aumber by Method Dél) 1 oot availadie, Melhoa D% may be used &3 an approumatios Where where 1 duagieement. Method D61} shall be Lhe reie
seanod

: Low-aunosphenc LeMperalules 3 weii as €Agnt OPErauOD a1 Migh alutudes may sequire use of fuels with lugher cetanc raungs

165t = | mm'ss :
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TABLE 20

ASTM Copper Strip Classifications

——
Class: ficabor. Dewpnatior Dexcnprion?
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