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ABSTRACT 

This research project investigates the feasibility of desulfurizing product 
gases obtained during the processing of Illinois coal. Examples of such pro
duct gases are coke-oven gas, gas from low-temperature charring, and gases 
obtained from coal gasification. The method employs copper-based solid 
sorbent and operates at elevated temperatures and pressures. Much of the 
reaction chemistry involved is based on copper smelting technology. The 
technique is thermally more efficient than existing low-temperature pro
cesses such as amine scrubbing and Claus and Beavon processes, and it avoids 
the solubility problem associated with carbonyl sulfide. The experimental 
technique employed is thermogravimetric in nature. Various copper sorbents 
are being examined in both the desulfurization and regeneration modes; the 
most promising sorbent system found will then be tested over multiple desul
furization/regeneration cycles to determine its useful life. The primary 
variables being studied experimentally are reaction temperatures and pres
sures. Secondary variables are product gas and regeneration gas composi
tions. Successful desulfurization experiments were performed during the 
summer in the TGA, at pressures as high as 100 psig and temperatures be
tween 800 and 900°C. These experiments indicate that both pure CuO and 
CuO:Fe203 (2/1 Cu/Fe) experience an increase in desulfurization rates at 
elevated pressures. Interestingly, the reduction reaction for both sorbents is 
relatively insensitive to increased pressure. Regeneration of both sorbents in 
5% 02,95% N2 at 850°C and one atmosphere, followed by repeated desul
furization runs, indicates CUO:Fe203 is a much better sorbent than CuO 
alone. 
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