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ABSTRACT 

The goal of this research was to discover environmentally acceptable 
ways to dispose of or beneficially use the waste solid from two fine
coal cleaning processes, Aggregate Flotation and microbubble froth 
flotation. 

Three w~ste solids were subjected to aqueous batch extractions to 
determine the solubilities of various inorganic constituents under 
saturated conditions. Waste 1 produced an acidic leachate with elevated 
sulfate, iron, and calcium. Wastes 2 and 3 produced near-neutral 

. solutions. A column leaching test of Waste 3, incorporating wetting and 
drying cycles produced acidic leachate after the first and subsequent 

(.~) dryi ng steps. 
,.J 

Waste 1 was mixed with varying amounts of portland cement to test the 
feasibility of solidifying and stabilizing the fine-coal waste solid. In 
the course of the research it was discovered that an unknown component 
of the leachate from the waste solid (possibly ferric sulfate) retarded 
the cement hydrati.on reaction. The waste-cement mixtures did solidify, 
but it took longer than is normally required, and 10% cement is needed. 

Waste 3 was used to test the feasibility of recovering valuable metals 
by heap leaching, a microbially-assisted process. Zinc and other 
chalcophilic element were leached at relatively high concentrations 
early in the test, but their concentrations decreased after 10 pore 
volumes. With proper feeding of the inoculant bacteria, additional 
amounts of the chalcophiles might be leached. 

Waste 3 wascombusted in a fluidized bed by Dr, Suri Rajan at Southern 
Illinois University, to test the feasibility of recovering the thermal 
value of the waste solid. The combustion waste solids were returned t6 
the ISGS for aqueous batch extractions. The extr~cts were alkaline and 
most inorganic constituents were at low concentrations in the extracts. 
Trace elements which have high solubilities in alkaline solution could 
be at elevated concentrations in leachate from this type of waste. 

Mixtures of hydrated lime and Waste 3 were combusted in either a 
thermogravimetric analyzer dr a quadrupole gas analyzer. Profiles of S02 
and CO2 were produced to show the ability of the hydrated lime to 
capture evolved sulfur dioxide. 
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