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ABSTRACT 

The objective of this program is to investigate the use of a novel process to 
regenerate spent limestone/dolomite, from a fluidized-bed gasifier with in-bed 
sulfur capture, for recycling of the regenerated sorbent to the gasifier. The 
sulfur contained in the spent sorbent is converted to its elemental form. 

In the regeneration system, the ash discharge from a fluidized-bed gasifier, 
consisting essentially of spent limestone/dolomite containing CaS and coal 
ash, will be sent to a reactor containing water at temperatures of 200°-300°F 
and pressures of 75 to 350 psia. Process derived C02 will be bubbled through 
the ash-water slurry, which has a pH greater t~ap 11 due to the presence of 
CaO, to reduce the pH to approximately 8.0. Under these conditions, the water 
and C02 will react with the CaS to liberate H2S and produce Ca(OH)2 and/or 
CaC03, depending upon the amount of C02 used. The concentrated stream of H2S 
produced will be converted to elemental sulfur in a Claus Unit. Most of the 
regenerated finely divided Ca(OH)2 and CaC03 containing some coal ash 
particles will be recycled to tpe gasifier either as a slurry or as dried 
pellets. 

A series of parametric laboratory reactor tests were conducted to 
determine the effects of temperature, pressure, and residence time on the 
extent of sulfur removal from various sulfided limestone sorbents. A semi
batch reactor was built to contact carbon dioxide with a water slurry of the 
sulfided sorbent. Operating problems were solved, reactor improvements were 
made, and the series of tests were conducted with three types of sorbents; a 
pure limestone; a dolomite; and a dolomitic-limestone. Limestone sulfidation 
levels of approximately 50% and 75% were evaluated in the series of tests. 
Minimum severity conditions were identified in terms of temperature and 
pressure that achieved complete sulfide regeneration. These were 160°F and 
75-psig. The data and operational experience from the tests were used to 
develop a preliminary conceptual process flow diagram for the regeneration and 
recycling of the spent limestone sorbent from a gasification process. 

(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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