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ABSTRACT 

A substantial portion of the sulfur in Illinois coal is in the form of 
organic sulfur. Microbial desulfurization of thiol, sulfide, disulfide, 
and thiophenic functionalities holds great potential for complementing 
pyritic sulfur removal. The role of microorganisms in the release of H2S 
from anaerobic systems such as the gut, sewage, and marine and freshwater 
sediments has long been recognized. The goals of our project have been 
to obtain anaerobic microbial cultures that produce H2S from compounds 
representative of the organosulfur functionalities in coal; to optimize 
this activity; and, to evaluate the effectiveness of using these isolates 
to remove organic sulfur from Illinois coals. 

Anaerobic environments sampled included pond sediment, two swine waste 
holding pits, and three crude oil waste lagoons. From each we obtained 
mixed anaerobic cultures that produced H2S from inorganic sulfate or the 
disulfide-containing amino aCid, cystine, indicating that sulfur-reducing 
microorganisms were present. Subcultures proved to be capable of 
degrading benzyl disulfide (BDS); products included H2S and toluene, with 
benzyl mercaptan as a probable intermediate. Up to 39% degradation of 
BDS occurr~d within 12 days at 25 C. Benzyl sulfide and benzyl 
trisulfide also were degraded. Production of H2S occurred in initial 
enrichments on media amended with thiophene or dibenzothiophene; however, . 
this activity could not be sustained in established subcultures. 

In preliminary coal desulfurization experiments, a micronized, flotation 
cleaned Illinois coal, IBC-108, was incubated at 5% pulp density in three 
selected cultures of BDS degraders for periods of 2 and 4 weeks. The 
total and organic sulfur contents of the coal remained unchanged. We 
anticipate that detecting organic desulfurization will be difficult 
because sulfide sorbs readily to coal and, therefore, will reassociate. 
Our data indicate that IBC-108 has the capacity to remove from solution 
11.3 mg sulfide g-l coal. 
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