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ABSTRACT 

The objective of this program was to demonstrate the technical feasibility of recovering 
coal from effluent discarded from preparation plants operating in Illinois using a packed 
column. Phase I of this project, completed in August 1991, demonstrated at the bench 
scale that the packed column flotation can recover low-ash and low-sulfur coal from 
effluents at pyritic sulfur rejection levels of 75%-85% and Btu recoveries of 85%-95%. 
The Phase II program included the installation and testing a 4-inch 1.0. x 20-feet tall pilot 
scale packed column (rated capacity of 40 Ib/h of solids on a dry basis) at the Illinois 
State Geological Survey facilities in Champaign, Illinois. The pilot testing was conducted 
to establish optimal settings for process variables such as feed rate, feed percent solids 
and reagent dosage for treating the effluent from Illinois plants. Also, the impact of 
machine variables (tailing discharge head, wash water flow rates and air rate) on the 

.) performance of the packed column was studied. 

A large representative effluent sample collected from one of the operating plants and a 
second sample from another plant obtained from a similar project was obtained and 
tested under this project. Characterization studies consisted of particle size distribution, 
proximate analysis, batch froth flotation testing and confirmatory laboratory testing in a 
packed column. Various drums of effluent sample analyzed between 50% - 59% ash and 
nearly, 2.2% total sulfur. 

The pilot operation demonstrated that the quality of the clean coal could be controlled 
between 6 and 10%, with combustible recoveries in the 70 to 87.5% range for feed rates 
between 32.6 - 40.8 Ib/hr by adjusting the column operating parameters. For example, 
a product containing 6.8% ash and 2.7% total sulfur was obtained at feed rate of 32.6/h 
(374 Ib/tf/h), using a reagent dosage of 12 Ib/T. Test at lower reagents dosage (3.8 
Ib/T) gave a product of higher ash at somewhat lower Btu recovery. No plugging 
occurred during operation of the column at feed rates of 160 Ib/h (1233 Ib/tf/h), about 
three times the column's rated capacity. This resulted in a deterioration in performance 
as expected. The dewatering potential of the recovered coal was also studied and the 
recovered coal was evaluated with respect to its acceptability as a utility fuel when 
blended with the conventionally cleaned coal. The Phase II program resulted in a 
technology package consisting of the conceptual design of a process to recover coal 
from plant effluent streams and a method of dewatering the recovered coal. 
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