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Abstract 

The evaluation ofseveral iron/zeolite catalysts for synthesis gas 

conversion has been conducted. Effects of % iron loading, pre-treatment 

~and method of preparation have been determined. 



Ne__~wCatalysts for the Indirect Liquefaction of Coal 

During the f i r s t  three months.of the second year of support under 

grant No. DE-FG22-80PC-30228 work has concentrated on the evaluation Of 

the catalytic ab i l i ty  of some iron/zeolite catalysts for synthesis gas 

conversion. The catalysts were prepared from Fe3(C0)12 and the zeolite 

support 13X by methods previously reported or.from Fe(N03)3.9 H20 and 

the support by the incipient wetness technique. All catalysts have 

been evaluated using a synthesis gas mixture of Hz:CO, l : l  at 300 psig 

and at 280 ° and 300% with a Chemical Data Systems Series 894 CF-HP 

microreactor. Effluent gases and liquid products have been analyzed by 

techniques, described in previous reports. Each catalyst was evaluated 

for a period of 2-3 weeks. 

The catalytic data obtained are presented in the Table. Catalysts 

#l and #2 were prepared from Fe3(CO)~2; #3 was catalyst #2 heated at 

5DO°C in air  for 18 hrs and catalyst #4 was prepared from Fe(N03)3.9 HzO. 

Data at both 280 ° and 300 ° are reported and correspond to periods of up 

t6 96 hrs at a particular temperature. All catalysts evaluated produce 

a l iquid product which is low in aromatics although the.relative amounts 

of olefins and saturates vary. The highest ~ conversion of synthesis 

gas is noted for catalyst #3. The effect of calcination in air (compare 

#2 with #3) is to increase the % conversion; this results in a higher % 

CH4"in the total hydrocarbon" composition and a higher % COz, although the 

% H20 produced is smaller. Significant quantities of wax are produced 

for all catalysts except for #l in which the % Fe loading is low (-7%); 

% CO and Hz conversion for this catalyst are comparable with those for 

the conventionally prepared catalyst (#4) which produces a l~rge % wax. 

The temperature at which the evaluation is conducted has a significant 



effect on the % conversion; at the higher temperature the % conversion 

is higher with the most significant increase in product being in the % 

C02 obtained. For the liquid product the higher temperature generally re- 
i ' 

sults in an increase in the % olefins and a decrease in the % saturates. 
! 

X-ray diffraction data for the catalysts indicate that calcination re- 

sults'in an increase in parti~le size of the supported iron oxide. I t  

was:also noted that for catalyst #2, the iron component is y-Fe~03 where- 

as for #3 (after calcinatioh in air) and #4 (conventionally prepared) : -  

Fe~03 is present. Further studies are in progress in an-attempt to cor- 

• relate particle size and chemical differences of'the iron component with 

; product.distributions. These studies wil l  be the subject of a subse- 

qent report. 
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