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ABSTRACT 

The objective of this investigation was to determine the effects of reactor 
pressure and temperature on the conversion of calcium sulfide in solid waste 
from high-pressure coal gasifiers (that utilize calcium-based sorbent for in
bed sulfur capture) to stable and environmentally acceptable solids products 
for final disposal. 

To achieve this objective, selected samples of partially sulfided calcium
based sorbents were reacted with oxygen at a variety of operating 
conditions. The solid products were then tested for their suitability for 
disposal in landfills. The parameters that were studied in this investigation 
included sorbent type, sorbent particle size, reactor pressure, and reactor 
temperature. 

Three calcium-based sorbents were selected for testing in this program which 
included a limestone, a dolomite, and a dolomitic limestone. Two sizes from 
each sorbent were used which included coarse particles (dp = 0.07 cm) and fine 
particles (dp = 0.02 cm). These sorbents were sulfided in an ambient-pressure 
quartz fluidized-bed reactor at 1650°F. The residence times in these tests 
were chosen to achieve a 50% sulfidation level. The partially sulfided 
sorbents were oxidized in the fluidized-bed reactor at ambient pressure using 
a reactant gas containing 5% oxygen. The effects of oxidation pressure on the 
conversion of the calcium sulfide were determined by conducting tests in a 
pressurized thermogravimetric analyzer (TGA) reactor at 15000F at pressures of 
100 and 300 psia. 

The results of these tests indicate that the overall conversion of CaS 
increases with increasing temperature. However, calcium sulfide conversion to 
calcium sulfate decreases with increasing temperature while conversion to S02 
significantly increases as temperature increases above 1500 o F. The oxidation 
pressure did not appear to have any effect on the conversion of calcium 
sulfide at lSOO°F. The results of Scanning. Electron Microscopy (SEM) analyses 
of the oxidized sorbent indicate that both sulfidation and sulfation reaction 
can be described by a shrinking core model and that the sulfur release during 
oxidation appear to occur through reaction between CaS and CaS0 4 at the 
interface of these compounds. The results of EPA proposed sulfur leaching 
tests on the oxidized sorbents indicate that the amount of sulfur released is 
an order of magnitude below the EPA limit for all the stabilized samples, 
making them suitable for disposal in landfills. 

(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.) 
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