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ABSTRACT 

For new coal gasification systems, zinc-based sorbents are being developed to remove sulfur 
from the hot product gas prior to its use in combined-cycle gas turbines and high-temperature 
fuel cells. In general; the properties of these sorbents are considered to be very attractive, but 
there are still concerns about degradation of mechanical properties and· sulfur capacity over 
many sulfidation-regeneration cycles. It is believed that containing zinc titanate in a matrix 
of excess titania could solve both problems, which is the objective of this project. Four years 
of research have now been completed on zinc titanate sorbents. This year several 5-lb 
batches of material were prepared with pilot plant equipment by United Catalysts, Inc. (DCI). 
Characterization and testing of the material was done primarily by the Research Triangle 
Institute (RTI). Preliminary evaluation led to the selection of two formulations for 
multicycle testing in a fixed-bed reactor. The first of these, designated ICCI-l, was subjected 
to 20 sulfidation-regeneration cycles. Its chemical reactivity was found to be excellent, but" 
its decrepitation resistance was only fair. Formulation rCCI-2, which had a higher initial 
crush strength, was tested for 50 cycles. While its reactivity was slightly less than that of 
ICCr-l, it was better in decrepitation resistance and therefore had a better combination of 
properties. Seven tons of the material are now being prepared under a separate rccI 
contract, and plans are under way for a pilot plant test at General Electric Company's 
moving-bed test facility in Fall 1996. 
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