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OBJECTIVES:

1.

DEVELOP A CATALYST AMD REACTCR SYSTEM FOR CONVERTING
COAL-DERIVED SYNTHESIS GASES TC PRIFMARILY Cq - Cp
SATURATED ALCOHOLS. -

PREPARE A PRELIMINARY PROCESS DESIGHN EFMD EVELUATE
ECONOMICS OF PRODUCINE ALCOHOL-BASED TRANSPCRTATICH
FUELS IN A COMMERCIAL-SCALE PLANT.

CATALYST FORMULATICH AND SCREEMING STUDIES*
PROCESS VARIAELES STUDIES IN BENCH-SCALE UNIT
ENGINEERING AND ECONOMIC AMALYSIS®

CATALYST LIFE STUDIES IN PROCESS DEVELCPMENT UNIT

*CURRENTLY IN PROGRESS

1-3




(0'0)

20 v 001 + Iy8y

B TESNUEESIN,. Y N

ASW/VY “TINS aINGIT 40 AT31A WITLIMOL .

.
~

S5z N0~

M+ %z

~
-

0B

1012 SINIWIT3 1-4
O+ 0%+ H0MCY (= gy

HOEII)

0 + iz g 1

o=t

0+ iz 'y

NOTTOVIINOIT W0 IO ITNT
404" SIATIVNYI1 IV NOTSUIANDD SV NAS




ALKANOL FUELS: WHY?

VOLATILITY

~ SOLUBILITY

WATER SENSITIVITY

HEAT GF COMBUSTION/OCTANE
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METHYL FUEL VS, ALKAR? FUELS

PURIFIED SIMULATED
METHYL FUEL ALKANOL FUELS
() (8)
IFP ucl
CATALYST ATALYS
"API 47.2 46,7 4E,5
HHV, BTU/GAL 64,336 87,367 73,572
| °F
IBP 143 141
50% DISTILLED 148 173 153
992 DISTILLED 250 243
VOLUWETRIC AVERAGE
BOILING PT, °F 148 184 159
RESEARCH BLENDING
OCTANE NO. (BVON) 135.5 130.5 134, 1
ALCOHOL COM

(#)20 wr 3 Cy; 40% Cp; 208 n-C3s 20% n-Cy
(B)70 wr % Cys 10% Cyps 10% N-Czs 107 N-Cy
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TEMPERATURE, OF

CHEM SYSTEMS iINC.

EFFECT OF ALKANOL COMPONENT ADDITION TO 10% ALCOHOL-GASOLINE BLENDS ON WATER TOLERANCE
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GROUP I:
GROUP I1:

GROUP 11i:

GROLP 1IV:

GROUP V:

GRCUP VI:

GROUP VII:

GROUP VIII:

CATALYST COMPOSITION CLASSIFICATION

CATALYSTS CONTAINING Cu, ZN, Co, Cr AND ALKALI
CATALYSTS OF GROUP I WITHOUT Zn, Co, or Cr

MODIFIED METHANOL SYNTHESIS CATALYSTS CF Cu-Zn-AL
FAMILY

CATALYSTS OF GROUP T WHERE Cr IS SUBSTITUTED BY
TRANSITION METAL(S) SUCH AS Fe, Mn, T1, Tk, ETC.

CATALYSTS OF GROUPS I, IT OR IV SUPPCRTED ON INMERT
OXIDES SUCH AS S109, T10y or MNO

COBALT CARBONYL AND POTASSIUM-IMPREGNATED METHANOL
SYNTHESIS CATALYSTS

TERNARY CATALYSTS CONTAINING Cu, Co, anD K

BINARY CATALYSTS COMTAINING Cu or Co anp K
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CHEM SYSTEMS INC.

NA 0 U RODU

BASIS: UCI CATALYST L-1123
3539C; 1500 PSIG; 2/1 Ho/CO; 2000-3000 VHSV
172 HOURS ON-STREAM

WT % DISTRIBUTION (H,0-FREE BASIS)

MeOH 8
EtOH

n-PROH

i=-BuOH

CyHyg

Cs1o

CeH1y
C7H16
CeH1g
OTHERS
(ALDEHYDES, ETC) 1.0
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IGHER ALCOH ROCARBON Bl ENDS*

METHANOL 18.4 WTZ
ETHANOL 28.5
N-PROPANOL 13.7
N-BUTANOL 6.2
N-PENTANOL 3.6

/1.4
N-PENTANE 21.8
N-HEXANE 3.3
N-HEPTANE 1.8
N-CCTANE 1.1
N-NONANE 0.4

28.6
RESEARCH OCTANE 102
MOTOR OCTAME 86.6
ROAD OCTANE B%ﬂ 94.3

CALCULATED REM USING BVON'S 77

*PRODUCED VITH CuZn 195C0 FEg, 1THg, Ko 17 CATALYST

1-14




MMERCIAL REACTOR DESIGM S

SIGN BAS

2500 STPD ALKANOL FUEL (18,000 BPD)
250°C SYNTHESIS TEMPERATURE

4500 HR-1 SPACE VELOCITY

97% SELECTIVITY T0 C; - Cg ALCOHOLS
WATER-GAS SHIFT EQUILIBRIUM

REACTOR TYPE
1. LIQUID-FLUIDIZED BED

2. ADIABATIC FIXED-BED
3, MULTI-TUBE, JACKETED FIXED-BED

PARAMETERS STUDIED
CASE T CASE 1

SYNTHESIS PRESSURE 60 ATM 120 ATM
Ho/CO RATIO 1.8 2.5
7 CO CONVERSION/PASS 30.8 81.6
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FURTHER POTENTIAL ADVARTAGES QF
-ENTRAINED (SLURRY) REACTOR DESIG

SMALLER REACTOR VOLUME DUE TO INCREASED CATALYST
PRODUCTIVITY (MOL/HR ALKANOL/KGM CATALYST)
REDUCED TEMPERATURE RISE BY INCREASED INERT OIL
CIRCULATION RESULTING IN RECOVERY OF MCRE, HIGHER
LEVEL REACTION HEAT

MINIMIZES CATALYST ATTRITION PROBLEMS
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