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ABSTRACT 

One of the primary concerns in coal utilization is the emission of sulfur dioxide 
(502). Fifty-five to 80% of the sulfur in most coals is in the form of pyrite. If a 
significant portion of pyritic sulfur could be removed by advanced coal clean
ing techniques, total sulfur emissions in the U.S. could be cut by as much as 
50%. Total liberation of pyrite and other minerals from the organic com
ponents requires grinding to a top size of 325 mesh. At this fine particle size, 
advanced beneficiation processes are necessary, and even then difficulties are 
"encountered due to surface related phenomena. This project has utilized a 
new, novel process which circumvents surface phenomena and takes 
advantage of the natural porosity of the organic fraction of the coal, 
encouraging bubbles to form from the pore openings, and floating the coal 
away from the non-porous minerals. During this initial phase of the project, it 
has been shown that clean coal can be floated by intrinsic bubble formation. 
Frothers and frother-collectors are the most promising group of additives for 
the process, although very good recoveries and ash reductions have been 
obtained using no additives. It has also been noted that pressurization 
appears to increase the hydrophobicity and decrease the wettability of coals, 
the extent of which increases with decreased particle size. Tests using octanol 
with low ash Colchester No.2 suggest that the preferable pH range is 1.5 to 2, 
while for Herrin No.6, preferable pH range is 4 to 4.5. Lower pulp densities 
improve surface wetting, while higher pulp densities enhance float recovery. 
Even though the process has not been optimized, very good recoveries and 
ash rejections have been obtained, even for weathered samples. The system 
uses very low additive dosages, and once the coal enters the flotation column, 
float production is almost instantaneous. This process has a high potential for 
cleaning fines which would be otherwise uncleanable, and opening up new 
markets for Illinois coals. 
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