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Abstract — Characteristics of desulfurization and regeneration reactions of a zinc titanate sorbent used to absorb hydrogen
sulfide in coal gas have been investigated by using a thermo-gravimetric analyzer. Desulfurization was carried out with fresh
sorbent and regeneration with sorbent sulfurized as much as 53%. Temperature ranged %t 860°C and from 650C
to 750°C for desulfurization and regeneration, respectively. Oxygen concentration ranged from 3 vol% to 21 vol% for regen-
eration. Activation energies of desulfurization and regeneration were found as 13.36 kcal/gmol and 37.94 kcal/gmol, respec-
tively. The order of regeneration reaction with respect to oxygen concentration was found as 0.662. The rate of desulfurization
decreased as the conversion of sorbent increased. The desulfurization ability of sorbent was depleted at a conversion about
0.789. The rate of regeneration decreased after an initial increase as conversion increased. The maximum regeneration rate
occurred at a conversion about 0.5. Rate equations of desulfurization and regeneration were suggested.
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Fig. 2. Effect of conversion on rates of desulfurization reaction at vari-
ous temperatures(n=1).
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Fig. 4. Conversion versus K(X) in desulfurization reaction.
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