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ABSTRACT 

The objective of this 'investigation was to determine the effects of chlorine 
in coal on the reaction of hydrogen sulfide with calcium-based sorbents 
(dolomite and limestone) during coal gasification. 

To achieve this objective, samples of calcium-based sorbents (both dolomite 
and limestone) were reacted with hydrogen sulfide (H2S) in a laboratory-scale 
reactor. The rate of desulfurization reactions were determined with and 
without the presence of hydrogen chloride (HCl) in the reactant gas. 

Sulfidation tests were conducted in an ambient pressure quartz 
thermogravimetric analyzer (TGA) reactor unit where samples of the sorbents 
were reacted with hydrogen sulfide at 1800 o F. These tests were conducted with 
a limestone and a dolomite in two particle sizes including fine particles (dp 
= 0.02 ern) and coarse particles (dp = 0.07 ern). The reactant gas contained 
H2S, H20, HCl, and nitrogen. The composition of the reactant gas was chosen 
to represent oxygen-blown and air-blown gasification environments. 

The results of the sulfidation tests indicate that addition of stearn and HCl 
enhances the rate of sulfidation reaction and that the rate is linearly 
dependent on the HCl content of the reactant gas up to 100 ppm for limestone 
and 160 ppm for dolomite The sulfidation reaction rate is insensitive to HCl 
concentration above these levels for these sorbents. The results obtained in 
this program suggest that the enhancement of the sulfidation reaction rate in 
the presence of HCl is due to surface phenomena which are related to the 
presence of stearn. 

The results of this work can be used in optimizatio~ of the calcium-to-sulfur 
ratio based on the chlorine content of the coal. 

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