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Abstract 

Previous research showed that high temperature (1200 'C) furnace sorbent injection (FSI) exhibited 
potential for controlling S02 emissions from power plants burning Illinois high sulfur coals. 
Injecting calcium hydroxide based sorbents resulted in sulfur removals over 70% in pilot-scale 
testing. This test program identified several areas in need of further study. Coal high in pyritic 
sulfur (as opposed to organic sulfur) yielded lower sulfur removals owing to an unknown mechanism. 
sulfur removal in intermediate temperature (538 'C) testing showed a dependence on sorbent particle 
size, a parameter possibly impacted by sorbent storage and handling methods. Furthermore, sorbent 
injection results in a larger quantity of waste with properties very different from fly ash alone, 
possibly requiring alternative disposal methods. 

This current project has provided more information on the aspects of FSI described above. Lower 
sorbent reactivities for coals high in pyritic sulfur were confirmed in pilot-scale FSI tests. 
Kinetics of the sulfur removal reactions at intermediate temperatures were studied in bench scale 
and flow reactors. Laser and x-ray particle sizers were used to investigate the effects of storage 
and handling methods on sorbent agglomeration. Lastly, the physical and chemical properties of 
post-FSI solids as related to their disposal were stUdied. Scanning electron microscopy was used to 
investigate the morphology of solids. Permeability was measured on moistened and cured samples. 
Extraction Procedure Toxicity for eight metals was tested for selected samples. 

Previous results for FSI testing on the pilot scale with coal high in pyritic sulfur were confirmed. 
Doping with a high pyrite material resulted in lower sulfur removal efficiencies. Kinetics of the 
sulfur removal reactions at intermediate temperatures were studied in the bench scale isothermal 
flow reactor. At experimental conditions tested, no significant effect of CO2 (10% by volume) on 
reactivity of Ca(OH)2 with S02 could be measured. Sorbents were produced with dissimilar structural 
properties for work determining the reaction rate-controlling physical parameters characterizing the 
sorbent. 

Permeability was measured on moistened and cured samples of post-FSI solids and was found to 
decrease with increasing curing time. The unconfined compressive strength of post-FSI solids was 
found to increase with increasing length of curing time. 

(This project is partially funded by the U. S. Environmental Protect.ion Agency.) 
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