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Abstract 

The, combustion of high sulfur coals contributes substantially to the 
problems associated with acid rain. This project investigates the 
removal of sulfur from coal using selective oxidation. Desulfurization 
studies have been performed in which particle size, reaction time and 
reaction temperature parameters were varied. Results obtained support 
the following conclusions: (1) No improvement in the levels of 
desulfurization were achieved by grinding to very small particle' 
sizes. This indicates that expensive grinding to very small particle 
sizes may not be necessary. (2) Cryogenically treating the coal prior 
to grinding did not significantly improve the selectivity of sulfur 
removal. (3) The sulfur contents of IBC 101 and 106 samples can be 
reduced b6 40% and 50% respectively at room temperature, by 54% and 
63% at 50 C and by 69% and 71% at 1040 C. (4) Higher and more selective 
sulfur removals are possible at higher temperatures but the yield of 
solid coal is reduced. (5) Nearly 80% of the total sulfur can be 
removed from both the 101 and 106 coals if one is willing to sacrifice 
about 30% of the weight of the coal. Similarly if one sets a limit of 
10% for the maximum allowable coal weight loss then about 60% of the 
sulfur in the IBC 106 coal and about 40% of the sulfur in the IBC 101 
coal can be removed using the peroxyacetic acid procedure. (6) 
Although much of the sulfur removal can be attributed to pyrite 
dissolution, significant amounts of organic sulfur removal has also 
been observed. (7) In addition to removing sulfur peroxyacetic acid 
can be used to improve the ash contents of the coals. (8) Although Btu 
contents are lowered by selective oxidation the level of sulfur 
removal is much greater than the loss of heating value. (9) The 
peroxyacetic acid oxidation of coal may be an alternative method for 
the determination of organic sulfur contents. (10) Extracting the coal 
prior to reaction with peroxyacetic acid improved the selectivity of 
the desulfurization reaction. (11) The only quantitatively significant 
organic sulfur compound detected in the soluble oxidation products was 
methyl sulfonic acid. (12) Oxidation of pure pyrite gave sulfate as 
the primary product but it was anticipated that methylsulfonic acid 
was also formed via a rearrangement reaction between sulfate ion and 
the peroxyacetic acid or acetic acid. (13) Selective oxidation, in 
addition to removing large amounts of sulfur from coal, also shows 
potential as a pretreatment step for the removal of even more organic 
sulfur. One product derived from the IBC 101 coal using this approach 
had a sulfur content of only 0.47%, a sulfur reduction of nearly 90%. 

(This project is funded by the Illinois Department of Energy and Natural 
Resources as part of its cost-shared program with the U. S. Department of 
Energy. ) 

9ICCITime
Typewritten Text
ICCI Project Number:  89-2/P.1.1-13


















































