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ABSTRACT

We have been examining the potential for the use of fly ash in promoting carbon
sequestration. Retrospective studies of fly ash applications indicate that fly ash may
increase carbon sequestration in reclaimed mine soils. In laboratory studies we have
examined both the potential for leaching of toxic metals and the carbon sorption
properties from different types of fly ash. The fly ash originated from systems with and
without NOx removal equipment (high and low ammonia) and had pHs ranging from 3.7
to 12.4. We observed significant differences in the sorption of humic acids to the fly ash
material. The Langmuir isotherm could be fitted to the sorption curves and maximum
adsorption capacity was typically 800-1200 mg/kg. However, one high carbon content
(as measured by loss on ignition) fly ash had a maximum sorption capacity of more than
3000 mg/kg. We also observed that leaching of Cr, Li, Pb, and Cd was significantly
decreased upon mixing of fly ash with soil and phosphate fertilizer. Except for the fly
ash at pH 12.4, we found little indication of toxicity as indicated by the Microtox©
system. The toxicity was eliminated after neutralization of the leachate from this fly ash.
Thus, with careful selection of both fly ash and application mode, fly ash is beneficial for
carbon sequestration in reclaimed mine lands.
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