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ABSTRACT 

The project objective was to investigate the gasification potential of coprocessing refuse
derived fuel (RDF) with high-sulfur Illinois Basin coal. The project addressed two critical 
issues confronting the Illinois Basin: identifying methods of increasing the market share of 
illinois Basin coals and finding ways to utilize municipal solid waste (MSW). MSW is a major 
solid waste whose disposal poses long-term problems of groundwater contamination and 
methane emissions. MSW is routinely processed to recover plastics, aluminum, and other 
metals as part of state-mandated recycling requirements. Following removal of other 
noncombustibles, the particle size of the remaining material, which consists primarily of paper 
and food products, is reduced by shredding. The resulting material, termed refuse-derived fuel 
(RDF) fluff, has a calorific value of -6000 Btu/lb and is a significant and recurring energy 
resource. Landfill disposal has become increasingly expensive, entailing tipping fees of $30-
$40/ton ofMSW. Collection ofthese fees could reduce the cost of gasification feedstocks 
when RDF is coprocessed with Illinois Basin coals. This, in tum, is likely to provide economic 
incentives for using these high-sulfur coals for gasification. 

The technical viability of size reduction ofRDF fluff-an essential preparatory step prior to 
making a gasifier feed slurry-was confirmed. Initially, the maximum solids loading (coal plus 
RDF fluff) for a slurry with a viscosity of 1000 cP was determined at 55%. Subsequently, 
by using additives and optimizing the test conditions, the slurry solids loading was increased 
to 60%. The energy consumption involved in coa1/RDF grinding was also reduced. 

During Phase II, the coa1/RDF grinding unit operation was scaled up from 5 lb/h to 50 lb/h, 
and a pilot plant comprising a continuous wet grinding rod mill system was commissioned and 
used to prepare 200-lb batches of coa1/RDF slurry for testing in a research gasifier. 
Gasification testing was conducted for three slurry samples: an available coal/water test 
sample, an Illinois coallwater sample, and an Illinois coallwaterlRDF sample. These tests were 
conducted using a 0.5 million Btu/h gasifier operated in an oxygen-blown mode capable of 
processing 30-40 lb/h feed. Following initial problems with atomization, the tests were 
completed successfully. A high carbon conversion was achieved with the Illinois coal slurry. 
Carbon conversion for the coa1/RDF sample was somewhat lower, primarily due to the 
atomization problems experienced with the laboratory gasifier due to the small size of the 
lines and nozzles. Analysis of the product gas confirmed that no furans were present. 
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