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ABSTRACT 

The overall goal of this research is to develop an economical process to 
desu1furize high sulfur Illinois coals by combining thermal, chemical and 
phys i ca 1 methods. Therma 1 treatment has been utili zed to produce coal 
chars with less sulfur than the parent coal, and chemical methods have been 
used to remove additional sulfur by oxidatively converting inorganic sulfur 
-to magnetic monoclinic pyrrhotite and then removing it magnetically, or by 
hydrodesu1furization of the char at elevated temperatures. 

Several magnetic separations on chars produced under slightly oxidizing 
conditions have shown that significant amounts of inorganic sulfur can be 
removed. Under the best cond it ions tested, chars of 2.0 percent su1 fur 
were obtained from a coal initially containing 6.2 percent sulfur, a 1.1% 
sul fur char was obtained from a 3.23% sul fur coal and 0.88% sul fur chars 
were obtained from a 2.35% sulfur coal. Extremely low sulfur chars were 
obtained by hydrodesu1furization. Chars of 0.38 (0.60 1bs S02/MMBTU) 
percent sulfur were obtained from a high sulfur run-of-mine coal having a 
sulfur content equivalent to 9.8 1bs S02/MMBTU. This low sulfur char was 
obtained by first physically cleaning the coal to remove pyrite, pre­
oxidizing the coal prior to pyrolysis and then carrying out the hydrodesul­
furization in the presence of an iron oxide acceptor. This char could be 
combusted in any boiler without flue gas desulfurization and still meet the 
stri ngent NSPS of 90 percent sul fur reduction based on run-of-mi ne coal. 
Ki net i c data i ndi cate that hydrodesul furi zat i on proceeds in two stages 
where a high rate occurs initially followed by a relatively slow rate of 
desulfurization at longer residence times. 
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