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ABSTRACT 

In reports to Congress, the U.S. Environmental Protection Agency (EPA) has identified potential 
adverse health effects of mercury (Hg) emissions from coal-fired utilities. It has been 
determined that approximately one-third (50 tpy) of all U.S. anthropogenic Hg emissions (150-
160 tpy) come from coal-fired utilities. Consequently, EPA is considering utility Hg emission 
regulations, which could have a costly effect on the Illinois coal and utility industries. 

Currently, there is no universally accepted Hg control technology for coal-fired utilities. Studies 
have shown that fly ash can remove Hg, with the extent of removal increasing with an increase 
in fly ash carbon content and a decrease in flue gas temperature. However, the data base with 
fly ash is limited. This project was conducted to expand this data base. Variables studied were 
the fly ash carbon content (2 to 16 wt % C) and flue gas temperature (195 to 325 OF). 

The project team used CONSOL's coal combustion pilot plant (1.5 MM Btu/hr). The facility 
is designed to simulate the operation of an industrial or utility coal-fired boiler. The combustor 
fired an Illinois coal (CONSOL's Rend Lake Mine) during the test program. Fly ashes obtained 
from Illinois utility and industrial boilers were injected into the combustor duct and collected 
in an electrostatic precipitator (ESP). Mercury removals were measured across the duct and 
ESP. The flue gas temperature was controlled using both humidification with an in-duct 
atomization nozzle and the pilot plant heat exchanger. The research team used state-of-the-art 
solid and flue gas mercury sampling/analytical methods to determine mercury removal and 
speciation. 

The research has shown that fly ash can capture a substantial portion of flue gas Hg. Mercury 
removals ranged from 30-100%. The effect of flue gas temperature on Hg capture varied 
depending on the amount of carbon (C) in the ash. With the low carbon ashes (2 to 8 wt % C), 
the Hg removals increased from 30-60% at 270 OF to 80-90% at 200 °P. With the high carbon 
ash (15 wt % C), Hg removal increased with increasing temperature: from 50-60% at 200 OF to 
80% at 320 OF. The variation in temperature effect suggests different Hg capture mechanisms 
with different C ashes. With the exception of tests at 200 OF, the Hg removals increased with 
the ash C content. At 200 OF, the Hg removals (88-94%) were essentially constant with 3 wt % 
to 8 wt % C ashes. At 225, 275, and 325 OF, the removals ranged from 40-50% with 2 wt % C 
to 95-100% with 12-l3 wt % C. The C content of utility boiler fly ash varies widely. A 
substantial number of boilers produce fly ash with C in the 1-3 wt % range. However, the C 
content can be as high as 35-40 wt%, depending on boiler type and boiler conditions. 














































































