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ABSTRACT

OBJECTIVE

The overall objective of this project is the engineering development of a superior, reusable, calcium-based sorbent
for desulfurizing hot coal gas. This has required investigating different calcium-bearing materials and preparation
conditions to produce a sorbent capable of removing H,S from hot coal gas and also capable of withstanding
repeated loading and regeneration as well as physical stress.

ACCOMPLISHMENTS TO DATE

Previous work had shown that a promising sorbent could be made by first pelletizing pulverized limestone and
then covering the limestone pellets with a protective shell made of a strong, porous material. The resulting core-
in-shell pellets offered several potential advantages since the cores could be made of a highly reactive but
physically weak material while the shells could be made of an inert and relatively strong material. Furthermore,
the pellets could be produced from low cost materials by means of an inexpensive, two-stage pelletization process
utilizing a revolving drum.

The present project has shown that plaster of Paris (CaSO,-1/2 H,0) is superior to limestone for the pellet cores
and that a mixture consisting of 80% alumina particles and 20% limestone particles is highly suitable for the
pellet shells. It has been found that calcination of the pellets at 1100°C causes partial sintering of the shell
material and produces strong, porous shells with an acceptable crushing strength. Further treatment of the pellets
by an established cyclic reduction and oxidation method converts the calcium sulfate to a highly reactive form of
Ca0. Although the absorptive capacity of the plaster-based cores is somewhat lower than that of limestone-based
cores of equal volume, the rate of reaction of plaster-based cores is greater than that of limestone-based cores.
However, with either material the rate of reaction with H,S is rapid, and it does not vary greatly with temperature
in the range of 840 to 920°C. The greatest difference in the two materials lies in their response to repeated
sulfidation and regeneration by a cyclic oxidation and reduction process. While the reactivity of the limestone-
based cores declines rapidly from one loading cycle to the next, the reactivity of the plaster-based cores declines



much more slowly and appears to stabilize. The cause of this interesting phenomenon is under investigation since
it may lead to a method for completely stabilizing the sorbent.
SIGNIFICANCE TO FOSSIL ENERGY PROGRAM

The regenerable calcium-based sorbent resulting from this work could improve the overall efficiency of
generating electric power from coal by several methods under development which involve gasification followed
by hot gas cleaning and utilization of the hot gas in either gas turbines or fuel cells. The sorbent may be the only
practical material for desulfurizing the gas at gasifier outlet temperatures, and since it can be regenerated and
reused, it can avoid a huge waste disposal problem.
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