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ABSTRACT 

Under the United States Department of Energy's Clean Coal Tec1mology program, the 1990 
amendments to the Clean Air Act mandate a 2-stage 10-million ton reduction in sulfur 
dioxide emissions in the United States. Emission controls using flue gas desulfurization 
(FGD) technologies have been commercially demonstrated. However, in addition to capital 
costs for equipment and operating expenses, plants burning high sulfur coal and using FGD 
tec1mologies must also bear increasingly expensive landfill disposal costs for the solid waste 
produced. The FGD technologies would be much less of a financial burden if successful 
commercial uses were developed for the gypsum-rich by-products of the wet limestone 
scrubbing. The overall goal of this project was to assess the technical and economic 
feasibility of producing fertilizer-grade ammonium sulfate from gypsum produced as part 
of limestone FGD processes. This was a cooperative effort among the ISGS, the UIUC, 
AlliedSignal, SE-ME, Henry Fertilizer, Illinois Power Co., and Central Illinois Public 
Services. 

A literature review and bench-scale experiments were conducted to obtain process 
engineering data. Conversion of FGD-gypsum to ammonium sulfate was tested at 
temperatures between 60 to 70°C for a duration of four to six hours. A preliminary process 
flow diagram was proposed, and the economics of the process was estimated. The 
preliminary data indicated that only when the particle size of a fertilizer grade of ammonium 
sulfate crystals could be produced, the margin ([actual price - estimated cost] ...;... estimated 
cost) was 25%. This study suggested the need to refine the crystallization process as well 
as find potential markets for the by-product, calcium carbonate. 
















































































