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ABSTRACT 

This project sought to improve the chemical and physical characterization 
of Illinois coal. The relationship between organo-sulfur compounds and 
oxygen containing functional groups in extracts, plus the correlation of 
chemical with petrographic changes were the primary goals of the project. 

Quantitative and qualitative changes in the visual physical character
istics of individual macerals in oxidized and un-oxidized samples of 
coals were correlated with changes brought about by sequential solvent 
extraction. Specific macerals yield extracts at different points in 
sequential solvent extractions. petrographic analyses of Illinois coals 
and sequential extraction residues indicate little alteration of any 
maceral group by toluene or THF. DMF and pyridine extraction residues 
show extensive surface alteration of liptinitic macerals, particularly 
resinite, decreases in resinite fluorescence intensity, and decreased 
vitrinite reflectance. Extracts of weathered coals show the same petro
graphic changes, but to a smaller degree, consistent with the lower 
extract yields of these coals. 

Methylation or butylation of coals prior to sequential solvent extraction 
increased total extract yields and shifted the distribution such that 
most of the extract was removed by tolUene. Alkylation produced exten
sive surface erosion of all macerals except inertinite and dramatically 
changed reflectance and fluorescence characteristics of vitrinite and 
liptinite macerals before extraction. petrographic changes in alkylated 
resinite after toluene extraction were similar to changes seen in raw 
coals only after pyridine extraction. 

Chemical and petrographic data are consistent with the view that toluene 
and THF extract material mainly from pore spaces with little effect on 
coal. structural components while DMF and pyridine extract additional 
material with physical changes in macerals due to extensive swelling 
and/or selective removal of structural components. Air oxidation of 
coals decreased overall extract yields of Illinois, but not of higher 
rank, coals and usually lowered the sulfur contents of the extracts 10-

_____________ 20% fromthe un-oxidized values. sulfur contents were usually higher in 
the more polar extracts. Taken- together; the lower yield and reduced----- ---~--------------

sulfur contents indicates that organic sulfur in weathered Illinois coals 
is more difficult to mobilize than that in fresh coals. 
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