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ABSTRACT 

The objective of this investigation is to establish criteria for selection of 
calcium-based sorbents and operating conditions for stabilization of solid 
wastes from coal gasifiers (that utilize limestone or dolomite for sulfur 
capture) to environmentally acceptable solid products for final disposal. 

To achieve this objective, selected samples of presulfided sorbents were 
tested for their suitability of conversion to stable calcium sulfate. The 
parameters studied in this investigation included sorbent type (calcium 
carbonate content), sorbent particle size, and the extent of sulfidation. A 
sample of solid waste from a U-GAS pilot plant gasification run that used 
limestone as sulfur capturing medium was also oxidized to produce stable solid 
wastes. 

Sulfidation tests were conducted in an ambient-pressure quartz fluidized-bed 
reactor to produce sulfided samples of the selected calcium-based sorbents. 
These tests were conducted at 1800 0 F using sorbent particles with average 
diameters of 0.02 and 0.07 cm. The residence times in these tests were chosen 
to achieve predetermined levels of sulfidation. The sulfided samples were 
stabilized (e.g. sulfated) in a thermogravimetric reactor (TGA) at ambient 
pressure using a reactant gas containing 5%' oxygen. The effects of 
stabilization temperature on the rate and the extent of sulfation were 
determined for a sample of sulfided dolomite. The results indicate that the 
highest level of sulfation is achieved at about 1500 oF. 

Sulfided samples of the three calcium-based sorbents were sulfated in an 
ambient-pressure quartz fluidized-bed reactor using a gas mixture containing 
5% oxygen and 95% nitrogen at 1500oF. The sulfided sorbent used in these 
tests had average particle diameters of 0.02 cm and 0.07 cm. The level of 
sulfidation of the sorbents ranged from 20% to about 100%. 

Chemical analyses of the sulfated samples indicate that the extent of 
sulfation are higher for sorbents with lower levels of sulfidation (e.g., 
higher Ca/S ratio in the gasifier), smaller particle size, and higher 
magnesium content. 

The results of sulfur leaching tests indicate that the levels of sulfur 
emission from all of the stabilized samples were well below the EPA limit of~ __________ __ 
5U~ mg7kg waste and that all the stabilized samples can be regarded as non-
hazardous. The result of TCLP tests indicate that ash discharge from aU-GAS 
gasifier run (which used dolomite for in-bed sulfur capture) met EPA limits 
for sulfur release and other contaminants and can be regarded as non
hazardous. ! 
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