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ABSTRACT 

The US EPA's Mercury Study Report to Congress inDecember 1997 identifies carbon-based 
processes as one of the lower-cost technologies for control of mercury emissions from 
utility flue gas. The goal of this project is to demonstrate that Illinois coal is a suitable and 
cost-effective precursor for commercial development and production of activated carbon for 
removal of mercury and other air toxics from coal combustion flue gas. 

This project is a cooperative effort between the ISGS, UIUC, Radian and EPRI. ISGS and 
UIUC designed, prepared and characterized low-cost activated carbons. Radian performed 
bench-scale screening adsorption tests with the samples developed by the ISGS. EPRI 
provided funds for the carbon development program at the ISGS, bench-scale tests at Radian, 
pilot-scale tests at selected utility demonstration sites, and gave guidance to the technical 
direction of the research. 

The process for producing activated carbon from Illinois coal and its application for removal 
of vapor phase mercury from combustion flue gas has been demonstrated at a pilot-plant 
level. More than 100 pounds of activated ca;rbon was prepared from an Illinois coal in a 16-
in. ill fluid-bed reactor. The carbon pro duct was tested at two EPRI sponsored pilot utility 
demonstration sites which involved the inj ectionof activated carbon into a slipstream of coal 
combustion flue gas. Under comparable test conditions, Illinois coal-derived activated carbon 
removed an equal or greater amount of mercury than a commercial vapor phase carbon 
manufactured by American Norit. Research in this year was focused on the development of 
low-cost sorbents for injection processes and super-sorbents for fixed-bed or moving-bed 
configurations. Several low-cost coal-based sorbents have already been developed at the 
ISGS. A modified coal sorbent (MCS) was recently tested on a slipstream of a coal 
combustion flue gas at the EPRI' s Environmental Control Test Center (Barker, NY). MCS 
showed very promising mercury removal capacity. This type of low-cost coal sorbent 
would be suitable for fixed-bed or moving-bed configurations. 

Significant progress has been made towards the understanding of the mechanism of vapor 
phase mercury adsorption onto activated carbon and other sorbents. The study has provided 
information relating to the role of functional· groups at carbon surfaces on mercury 
adsorption and will guide the development of low-cost and super-sorbents. 
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