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ABSTRACT 

In the direct utilization of Illinois high-sulfur coal and by-products of coal­
processing operations, the circulating fluidized bed combustor offers definite 
advantages. The specific advantages of the circulating fluidized bed combus­
tor, such as nearly complete combustion, low limestone requirements, and 
lower potential for corrosion and erosion make this type of "fluidized bed 
boiler most suitable for the utilization of Illinois high-sulfur coal and new 
fuels derived from it. However, most ofthe circulating fluidized bed boilers 
and the technology associated therewith have been imported from Europe 
and very little operational data exist for Illinois high-sulfur coals. With the 
objective of demonstrating that Illinois high-sulfur coal and new fuel forms 
derived from it can be successfully utilized in circulating fluidized bed com­
bustors and to provide technical and operational data with these fuels, a 
bench-scale circulating FBC unit has been designed and built at Southern 
Illinois University at Carbondale with ICDB support. In addition, tests have 
been conducted with a reference coal from the Illinois Basin Coal Sample 
Program. The results show that the circulating fluidized bed combustor can 
burn Illinois coals with high combustion efficiencies, on the order of 96% or 
better. Both sulfur dioxide emissions with limestone addition and oxides of 
nitrogen emissions have been measured, and supporting data are presented 
to show that the results from the bench-scale combustor at SI UC are in 
agreement with literature values reported from larger units. Additional 
work is continuing in the utilization of gob wastes, devolatilized char, and 
coal-wate~ slurries, and in the optimization of limestone requirements with 
the circulating fluidized bed combustor. 
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