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ABSTRACT 

This study was part of a joint effort between the Illinois State 
Geological Survey (ISGS) and Northwestern University (NU), where the 
complementary project, Part B - Development of screening methodology and 
engineering, was implemented. The overall goal of the combined projects 
was to develop microbial methods to augment coalescent/flotation pro
cesses for physical desulfurization of Illinois coals. Historically, 
microbial methods for desulfurization of coal have focused on removal of 
sulfur by biological oxidation and subsequent leaching of sulfate. 
However, recent evidence suggests that bacterial cultures can wet pyrite 
surfaces and thus can act as suppressants in physical separation 
processes. The objectives for our portion of this project were: i) to 
determine whether cultures of various bacteria could enhance suppression 
of pyrite from Illinois coal~ and to measure the extent of suppression; 
ii) to determine the effects of bacterial strain, contact time, contact 
temperature, contact pH, solution ionic strength, and growth stage of 
the cultures on the extent of suppression; iii) to determine whether the 
effector of suppression was cell associated or an extracellular product; 
iv) to optimize both production of the microbial suppressant and its use 
for efficient pyrite rejection. This year we have made significant 
progress toward meeting these goals. While studies with thiobacilli are 
still inconclusive, we have demonstrated, using a small-volume Hallimond 
tube flotation assay (developed at NU), that preparations of the common 
coliform bacterium Escherichia coli suppress flotation of both -150+200 
mesh coal-derived and mineral pyrite by 35% to 50%. Lipid or lipid-like 
material exuded by the cells appears to be responsible for suppression. 
Selective cellular attachment to pyrite was discounted as an effector of 
suppression because cell-free filtrates were equally effective and 
direct microscopic attachment studies showed cells of both E. coli and 
Thiobacillus ferrooxidans ATCC 23270 attach at least as wel'- to coal as 
to pyrite. Using the flotation assay, very fine pyrite (i.e., -325 
mesh) coul d 'n6t be suppressed by mi crobi al treatments; however, fail ure 
to achieve suppression might have been the fault of the particular assay 
system rather than an inability to modify the pyrite surface. Preliminary 
attempts to use microbial treatments to separate pyrite from coal have 
been somewhat successful; however, further research will be necessary to 
understand various aspects of the phenomenon and achieve more efficient 
pyrite rejection. 
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