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ABSTRACT 

The Carbon Monoxide-Ethanol Process of coal desulfurizationhas been under 
development for over 13 years by a research team from the Illinois State 
Geological Survey and Southern Illinois UniversitY'at Carbondale. It is a 
process, proven at the laboratory scale on 10 Illinois coals, that removes both 
the inorganic and organic sulfur. The process involves three steps carried out 
at moderate temperatures (300·C-SSO·C) and pressures (up to 300 psig). Recent 
laboratory data, however, indicates that these process conditions can be 
reduced considerably. 

In Step 1, carbon monoxide converts pyrite and marcasite (FeS2) to troilite 
(FeS) and removes up to 50 percent of the inorganic sulfur as carbonyl sulfide 
(OeS) gas. In Step 2, the troilite acts as a catalyst converting ethanol to 
atomic hydrogen and acetaldehyde. The atomic hydrogen removes organic sulfur 
(up to 95 percent has been removed in the laboratory) as hydrogen sulfide (H2S) 
gas. The acetaldehyde formed from the ethanol represents a potertially 
valuable co-product. If necessary, Step 3 can remove the troilite, the major 
form of remnant sulfur, by converting it to magnetic pyrrhotite (Fe7S8) and 
separating it magnetically should such a high degree of desulfurization be 
required. The result is a product that can achieve the 90 percent sulfur 
reduction mandated under the Revised New Source Performance Standard. 

Experiments performed this year have furthered the understanding of the 
kinetics .and mass balance characteristics of Steps 1 and 2. Magnetic, 
separation techniques first established with a charcoal/troilite model were 
then carried out with Step 2 product. The magnetic strength of the oxidized 
products were determined using a vibrating sample magnetometer, then separated 
by use of a hand magnet. Experimentation on Step 3 indicates that a reaction 
of the Step 2 product with 2 percent 02 in argon for 15 minutes at 375°C was 
able to allow for the conversion of all the non-magnetic troilite to magnetic 
species. 

Pages 8, 21, 24,39, and 40 contain proprietary information. 








