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ABSTRACT 

The goal of this research is to produce premium coal-derived liquids by a 
mild gasification approach. Oils were produced in gram-sized quantities 
under various pyrolysis conditions such as temperature, soak time, heating 
rate, gas environment and flow rate. Some of the most promising liquid 
samples were analyzed by the Western Research Institute (WRI), an institu
tion with considerable experience in this area. Standard ASTM procedures 
were employed as well as techniques developed by WRI. The analyses 
performed include carbon-hydrogen-nitrogen, sulfur, specific gravity, ash, 
neutral fraction weight percent, simulated distillation, and aliphatic/
aromatic content by combined gas· chromatography-mass spectroscopy. From 
this information, an evaluation of the fuel value of the various oils has 
been performed. 

A number of oils were produced at temperatures of 450-550°C, for treatment 
times ranging from 30-60 minutes, with gas environments of nitrogen, 
hydrogen, steam, and recycle, gas flows of 100-200 ml/min at STP, and at 
two different heating modes (slow and quasi-flash). Oil quality, as 
determined by hydrogen to carbon ratios, varied from 0.96 to 1.39 while oil 
yield varied from 2.2 to 20.2 percent. Volatile matter remaining ranged 
from 11.6 to 25.2 weight percent of the char. Basically, lower tempera
tures and shorter treatment times resulted in higher quality oils and chars 
with higher volatile matter but with a commensurate reduction in oil 
yields. The best oils wer~ produced in either a hydrogen ~r steam environ
ment. Generally, increased flow rate resulted in small increases in oil 
quality and yield but had littl~ effect on char volatile matter. Increased 
heating rate resulted.in slightly lower oil quality with oil yield and char 
volatile matter slightly higher. 

Oil analyses conducted by WRI indicate the greatest potential for these 
coal liquids is in' extraction of specialty chemicals and possibly fuel 
blending components. 
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