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ABSTRACT 

Fluidized bed combustion (FBC) is a relatively new technology that is 
used commercially for the combustion of coal. In Illinois, this 
technology is valuable because it facilitates the combustion of Illinois 
high sulfur coal without pollution of the atmosphere with sulfur oxides. 
In FBC, coal is mixed with limestone or dolomite either before injection 
into the combustion chamber or in the combustion chamber. As the coal 
burns, the sulfur in the coal is oxidized to S02 which is trapped by 
reaction with the limestone or dolomite to form anhydrite (CaS04 ). Solid 
by-products from FBC are generally a mixture of calcium oxide, 
anhydrite, coal ash, and unburned coal. The present research project is 
designed to provide initial data on one possible use of FBC waste. FBC 
waste and coal slurry solid (CSS) were mixed together to allow the 
alkaline components of the FBC waste to neutralize the acid produced by 
the oxidation of pyrite in the CSS. An objective of this research was to 
determine the chemical composition of aqueous leachates from such 
mixtures. These data will be used in future research on the ability of 
mixtures of CSS and FBC waste to support seed germination and plant 
growth. The final goal of this and future research is to determine 
whether mixtures of CSS and FBC waste can be used as a satisfactory 
growing medium in slurry pond reclamation. 

Five FBC wastes, one agricultural limestone (Ag LS), and two CSS 
materials were characterized chemically and mineralogically. Mixtures of 
the materials (FBC waste or Ag LS and CSS) were prepared and subjected 
to leaching with deionized water in laboratory experiments and with 
meteoric water in outdoor weathering experiments. The major cations in' 
the leachates were calcium and sodium, with minor concentrations of 
magnesium and potassium. The major anions were chloride and sulfate, 
with minor amounts of fluoride and bicarbonate. 

The major minerals in the unleached FBC wastes were calcium oxide and 
calcium sulfate (anhydrite). The calcium oxide was hydrated upon wetting 
to calcium hydroxide, which was converted to calcium carbonate (calcite) 
upon exposure to either atmospheric carbon dioxide, or to carbon dioxide 
from the neutralization reaction of acid with calcite. Bassanite was 
detected in the leached mixtures that contained CSS-2. The bassanite 
occurred either from the hydration of anhydrite, or by direct 
precipitation. Calcium hydroxide controlled the pH of leachates in the 
early leaching period, whereas calcite controlled the pH in the later 
leaching period. The alkaline calcium species in the FBC wastes 
effectively neutralized the acid generated by pyrite oxidation. 

In extracts generated by the Toxicity Characteristic Leaching Procedbre-
(TCLP), selenium was found to be above the u.S. EPA primary drinking 
water maximum contaminant level (MCL) in extracts from each of the FBC 
wastes and CSS samples. Mercury was above its MCL in the extract of FBC-. 
2. The other six constituents (As, Ba, Cd, Cr, Pb, and Ag) were below 
their corresponding MCLs. Hence, these FBC wastes would not be 
classified as hazardous under the Resource Conservation and Recovery Act 
(RCRA) if the status of coal combustion wastes were to be revised. 

This project is funded by the U. S. Department of Energy (METe) and by the 
Illinois Department of Energy and Natural Resources as part of their cost
shared program. 
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