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The goal of this research was to produce premium coal-derived liquids by 
a modified mild gasification approach. The modifications evaluated were 
doping of coal with lime, addition of a heavy tar fraction, and addition 
of catalytically-active oxidized char. 

The effects of increased lime to coal ratio of the lime-doped samples on 
the moi sture and ash free char, oil, and gas yi e 1 ds were sma 11 . In 
general, char yields increased slightly and oil and gas yields decreased 
slightly as the lime to coal ratio increased. Increased lime to coal 
ratios resulted in grea.tly reduced evolution of hydrogen sulfide (HzS) and 
carbon di oxi de (COz). The combusti on effi ci ency of the feed and char 
product generally increased as the lime to coal ratio increased. 
Increased lime to coal ratios resulted in improved oil API gravity, 
viscosity, and boiling characteristics. The hydrogen to carbon ratio of 
the oil was also slightly improved as the lime to coal ratio increased. 

The combined oil from nine mild gasification experiments was distilled 
into a light oil and heavy tar fractions. The light oil was analyzed and 
the heavy tar was added. to fresh coal and then subjected to mild 
gasification. The quality of the light oil fraction was much superior to 
all of the raw coal liquids produced. 

Comparing the tar to coal ratios of 0, 0.05, 0.15, and 0.25, the highest 
to lowest quality oils were produced in the following order: 0.05, 0, 
0.15, and 0.25. The char yield decreased and the oil yield increased as 
the tar to coal ratio increased. All yields were calculated as the 
moisture- and ~sh-free (maf) product divided by the totalmaf feed (tar + 
maf coal). Gas yield increased slightly when the heavy tar was recycled. 
The data indicate that recycling the heavy tar would inc-rease the light 
oil yield and eliminate the heavy tar upgrading expense. . 

Under the conditions tested, the addition of catalytically-active oxidized 
char did not result in any improvements to the oil yield or oil quality. 

(This project is funded by the Illinois Department of Energy and Natural 
Resources as part of its cost-shared program with the U. S. Department of 
Energy. ) 
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