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ABSTRACT 

The overall objective of this project was to use ultrafine 
bubbles generated by dissolved CO2 to recover useable fuel r 
and reject pyrite and other minerals from a waste coal in 
flotation. In addition r a chelating agent was used to remove 
trace metals from the froth products. 

Illinois No. 6 waste coal obtained from a refuse thickener of 
a coal cleaning circuit was used as the feed in flotation. 
The as-received waste coal h~d a top size of 2400 microns. 
The waste coal was ground to -75 microns (-200 mesh) and -44 
microns (-325 mesh). The as-received and the ground waste 
coal samples were subjected to flotation. 

Dissolved-C02 flotation tests were performed mainly in a 3-
inch diameter by 8 feet high packed column under various test 
conditions. Some tests were also performed in a 2-inch 
diameter microbubble column for comparison. The flotat:ion 
performance of the waste coal in the microbubble column was 
higher than that for the packed column. The packing in the 
packed column hindered the coal flotation. The separation 
efficiency of the ground coal was less than that for the as
received coal. 

Flotation of the waste coal was also performed in the packed 
column using coarser bubbles generated by dispersed CO2 and 
air. The separation efficiency of the ground waste coal of 44 
microns top size was higher than that for dissolved-C02 
flotation. 

Additives were used to modify the waste coal surfaces. 
Triton-X 100 r a nonionic surfactant and EDTAr a chelating 
agentr increased the separation efficiency of the waste coal. 

Most of the trace metals in .coal were reduced in different 
degrees by flotation. Triton X-laO or EDTA enhanced removal 
of chromium r nickel r and selenium. Applying EDTA to the froth 
products further removed lead significantly. 


























































