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ABSTRACT 

The present thesis reports the results of an experimental 

research prog.arame with an aim to explore the possibility of 

obtaining enhanced liquid volatile products under the conditions 

of Low Temperature Carbonization at atmospheric pressure. Under 

such pyrolytic conditions coal molecules would be expected to be 

broken into lower molecular weight fragments. Some of these 

fragments would escape as volatile products while others combine 

with each other forming polymeric coke. These reactive fra6ments, 

if stabilized throu;,h hydrogenation, could result in enhanced 

volatile products. In order to effect the hydrogenation under 

atmospheric pressure, a scheme of in-situ generation of nascent 

hydrogen through water gars shift reaction was attempted. 

A detailed experimental study was conducted on duvolatili-

zation of coal in carbon monoxide-steam atmosphere. A micro 

roc'ctor to accommodate about 5 01 of coal sample (impre6nated 

with shift catalyst) was employed to conduct these experiments. 

Of the few catalysts usud, a zinc oxide-potoseium carbonate com-

bination was found to show devolatilization yield. to the extent of 

3E3% (on moistur -free coal) at temperatuie around 400°C compered to 

26% under only steam extraction. Analysis of products showed that 

a substantial amount of hydrogen (produced through shift reaction) 

was missing in the product gas suggesting that a part of shift- 

generated hydrogen had reacted with the coal molecules or co&. 
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fragments. Material balance also revealed that estimated liquid 

fraction was over B5 percent of total devointilization yield. 

The findings of the present thesip could point to an atmos-

pheric pressure process of toLal licluefaction of coal by combinint 

devolatilization of coal (super imposed with shift reaction), rosi-

fication of residual char and Fischer-Tropsch synthesis of partially 

shift converted gaseous products. 

In order to gain a better understanding of the decomposition 

reactions under pyrolysis conditions, a kinetic study on coal 

pyrolysis was conducted. Thermogravimetric experimonts were con-

ducted in a thermobelance under both isothermaL and non,isotherma 

(linear heating rate) conditions and 	oxygen-free nitrogen mos- 

phere. Results of thermocravimetric analysis revealed that tIA 

assumption of coal pyrolysis to be a reversible, first-order, 

homogeneous reaction was valid under none-isothermal conditions 

up to a temperature of 660°C. The activntion energy for such 

reaction was found to he around 30 k cal./mote. Data of it.other-

mal experiments conducted in e fixed-bed micro-reactor wore: alxo 

found to show similar acttvotion energy, 32 k 	for a 

first-order, homogeneous, reversible reaction model. 
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