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ABSTRACT 

Liquefaction of an Illinois bituminous coal and a caustic lignin was stud
ied in an initial hydrogen pressure of 140 psig. Experiments were conduct
ed in the temperature range of 325-375·C in tetralin. The addition of 
lignin to coal was found to be synergistic in that it significantly im
proves the quality and yield of the liquid products obtained. Kinetic data 
for coal conversion enhancement due to lignin addition were obtained. A 
mathematical model describing the reaction chemistry, using lignin, has 
been proposed and developed. The analysis of the results indicates that 
the intermediates produced from lignin were responsible for enhancement in 
coal depolymerization rate, however, the intermediates are short-lived as 
compared to the time needed for a significant coal conversion yield. Coal 
depolymerization rate was found to be a function of time; compared to 
processing coal alone, it doubled upon reacting coal with lignin at 375·C 
and after 67 minutes from the beginning of the experiment. Overall mass 
recoveries of 95-98% of the total mass charged to the reactor were ob
tained. A careful statistical analysis of the data shows that coal depoly
merization yield is enhanced by 11.9% due to the lignin addition. The 
liquids obtained were examined for their elemental composition, and molecu
lar weight determination by size exclusion chromatography, The stability 
of liquid products was characterized by determining their solubility in 
pentane and benzene, and by evaluating the molecular weight. Exposure of 
the coal- and coal+lignin-derived liquids to air at 40·C and 80·C led to a 
decrease in the pentane-soluble and asphaltene .fractions with a concomitant 
increase in the benzene-insoluble fraction. However, very little degrada
tion was obtained for the liquid samples exposed to an inert (N2) atmos
phere. Data show that the coal+lignin-derived liquids are more stable than 
that obtained by coal liquefaction. 
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