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ABSTRACT 

The Midwest Ore Processing Co. (MWOPC) has reported a precombustion 
coal desulfurization process using perchloroethylene (PCE) at 120°C 
to remove up to 70% of the organic sulfur. However, the process is 
reported to be more effective for Ohio and Indiana coals than for 
Illinois coals. Also, the high levels of organic sulfur removals 
observed by theMWOPC may be due to certain errors involved in 
interpreting data from the American Society For Testing and 
Materials (ASTM) forms-of-sulfur analysis. The purposes of this 
research were to independently confirm and possibly to improve the 
organic sulfur removal from Illinois coals with the PCE desulfuriza
tion and to verify theASTM forms-of-sulfur determination for eval
uation of the process. .An additional goal was to develop a dechlor
ination procedure to remove excess PCE from the PCE-treated coal. 

A laboratory scale opera"tion of the MWOPC PCE desulfurizfl.tion 
process was demonstrated, and a dechlorination procedure to remove 
excess PCE from the PCE-treated coal was developed. We have deter
mined that PCE desulfurization removes mainly elemental sulfur from 
coal. The higher the level of coal oxidization, the larger the 

. amount of elemental sulfur that is removed by PCE extraction. The 
increased elemental sulfur during short-term preoxidation is found 
to be pH dependent and is attributed to coal pyrite 9xidation under 
acidic (pH<2) conditions .. The non-ASTM sulfur analyses confirmed 
the hypothesis that the elemental sulfur produced by oxidation of 
pyrite complicates the interpretation of analytical data for PCE 
process evaluation when only the ASTM forms-of-sulfur is used. When 
the ASTM method is used alone, the elemental sulfur removed during 
PCE desulfurization is counted as organic sulfur. A study using 
model compounds suggests that mildpreoxidation treatment of coal 
qescribed by MWOPC for removal of organic sulfur does not produce 
enough oxidized organic sulfur to account for the amounts of sulfur 
removal reported. Furthermore, when oxidation of. coal-like 
organosulfur compounds does occur,. the products are inconsistent 
wi th production of elemental sulfur, the product reported by MWOPC. 
Overall it is demonstrated that the PCE process is not" suitable for 
organic sulfur ~emoval and that the ASTM forms-of-sulfur is not a 
reliable method for forms-of-sulfur of weathered coals. 
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