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ABSTRACT 

IGT has developed a microbial culture of Rhodococcus 
rhodochrous, designated as rIGTS8, that is capable of specif
ically cleaving carbon-sulfur bonds in a range of organosulfur 
model compounds and is capable of removing organic sulfur from 
coal and petroleum without significantly sacrificing the 
calorific value of the fuel. Although IGTS8 possesses the 
ability to specifically remove organic sulfur from coal, a 
major research need is to develop improved strains of 
microorganisms that possess higher levels of desulfurization 
activity and therefore will permit more favorable 
biodesulfurization process conditions: faster rates, more 
complete removal, and smaller reactor size. Strain 
improvement is the single most important aspect to the 
development of a practical coal biodesulfurization process and 
accordingly is the focus of research in this project. 

During this project the DNA sequences and transcriptional 
initiation sites of several promoters derived from the 
chromosome of Rhodococcus rhodochrous IGTS8 were determined. 
Several strong promoters have been used to replace the 
promoter of the desulfurization genes with the intent of 
obtaining cultures with enhanced levels of desulfurization 
activity. Elevated levels of desulfurization activity have 
not yet been obtained even though strong al ternati ve promoters 
have been used to replace the native promoter of the 
desulfurization genes. Apparently, the expression of the 
desulfurization genes is subject to complex regulatory control 
and may involve one. or more gene in addition to the three 
desulfurization genes previously identified. The removal of 
about 15% organic sulfur from IBC-101 coal by pregrown IGTS8 
biocatalyst was demonstrated. However, th~ evaluation of the 
ability of improved cultures to desulfurize coal must await 
future investigations. 






























































