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ABSTRACT 

The objective of this program was to investigate the effects of process 
conditions, pretreatment methods, and CaO addition on mild gasification 
of an Illinois Basin coal. Co-product yields and compositions were 
determined in a micro-scale batch pyrolysis cell interfaced with a gas 
chromatograph (Py-GC), and in a continuous isothermal free-fall reactor 
(IFFR). NaOH- and steam-pretreated coal, with and without added CaO to 
reduce sulfur in the oils/tars, were studied under helium and CO2 
atmospheres. Py-GC studies used carbon- and sulfur-specific detectors 
to explore the sulfur distribution in oils/tars fractions. A total of 
21 Py-GC and six IFFR experiments were performed on IBC-10l coal. 

Py-GC and IFFR experiments showed reduced sulfur in mild gasification 
oils/tars from IBC-10l coal mixed with CaO in a 1:3 CaO/coal mass ratio. 
The sulfur reduction was 24% overall, and 40% for the light oil (C7 -C'2) 
fraction, and the yield- of oils/tars was not significantly affected. 
NaOH treatment also reduced the sulfur content of the light and middle 
oils, but the sulfur content of the heavy oil and pitch actually 
increased, so the overall sulfur content was not signifcantly changed. 
The yields of oils/tars decreased by 24% to 33%, primarily due to a 
decrease in the yield of heavy fractions, following NaOH pretreatment. 
Steam pretreatment of coal did not change oils/tars yields, but some 
significant changes in the oils/tars chemical structure were identified, 
and sulfur in the light and middle oils was slightly reduced. 

In addition to Py-GC experiments with FID and FPD detectors, an off-line 
GC-AED (gas chromatograph-atomic emission detector) technique was also 
used to identify specific sulfur compounds in the C7-C'8 fraction of the 
pyrolysate from untreated coal with and without CaO addition, and from 
stearn-pretreated coal. GC-MS was used to characterize selected 
individual compounds. These experiments showed that the only sulfur 
compounds present in measurable quantities were thiophene and alkyl
substituted thiophenes. The reductions in sulfur content effected by 
CaO addition or steam treatment appear to be selective for the less
substituted thiophenes. 

Recommendations for future work include studies on .improved methods of 
impregnating coal with CaO for oils/tars sulfur reduction, studying the 
effect of pretreatment methods on nitrogen and oxygen in liquids, 
investigation of on-line oils/tars upgrading methods, and mild 
gasification studies with physically cleaned coal. 
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