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Abstract: Zinc titanate sorbents for H,S removal were prepared and their reactivities were studied for high tem-
perature desulfurization of coal gas. Sulfidation of zinc titanates by H.S sorption was conducted in a packed-bed
tubular flow reactor at the temperature range of 550~7507C, and the results reveal that 650°C was the optimal
sulfidation temperature with respect to desulfurization efficiency and zinc loss. The structural change of sorbent
particle was investigated by SEM analysis for the sorbents sulfided at 650C and subsequently regenerated at 750C.
The stability of desulfurization capability as well as the mechanical stability of the zinc titanates was studied by
means of the successive cycles of sulfidation-regeneration of sorbents, and the sorbent samples taken after the

10th cycle were characterized using BET, XRD, and SEM/EDX analyses. Zinc titanate sorbents exhibited nearly
constant desulfurization capability in the successive cycle operation.
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Fig. 1. H.S breakthrough curve vs. sulfidation tem-
perature of zinc titanate sorbent(Zn /Ti=
1.5).
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Fig. 2. SEM photographs of zinc titanate sorbent
(Zn/Ti=1.0).
(a) fresh sorbent(multiplication ratio=15,000)
(b) sorbent sulfided at 650°C in the 10th
cycle(multiplication ratio=10,000)
(c) sorbent regenerated at 800°C in the
10th cycle(multiplication ratio=18,000)
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Fig. 3. H,S breakthrough curves during sulfida-
tion(650°C )-regeneration(750C) cycle op-
eration(for Zn/Ti ratio of 1.0).

2000

g —* st

& =—= Ind
v 1500 * 3d

™~ v—~ 4th
X —e 5th
e

=} *—* 6th

2 1000 | e—e 74

)
= »—= 8th

5 so04 T lot

15

=t

=)
Q

0 ™ Y T
0 100 200 300 400 500
Time, min

Fig. 4. H,S brealgthrough curves during sulfida-
tion(650°C )-regeneration(750°C) cycle op-
eration(for Zn/Ti ratio of 1.5).
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Fig. 5. H,S breakthrough curves during sulfida-
tion(650°C )-regeneration(750°C) cycle op-
eration(for Zn/Ti ratio of 2.0).
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Fig. 6. SO, breakthrough curve during regenera-
tion(750°C ) (for Zn/Ti ratio of 2.0).
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Fig. 7. Temperature profile of sorbent bed during
regeneration(for Zn/Ti ratio of 2.0).
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Table 1. BET Surface Area of Zinc Titanate Sor-

bent
Zn/Ti atomic Surface Area(m?/g)
ratio Fresh After 10-cycle
1.0 2.55 2.54
1.5 2.48 2.56
2.0 2.73 2.75

Table 2. EDX Analysis of Zinc Titanate Sorbent

nominal Zn/Ti| Zn/Ti atomic ratio measured by EDX
atomic ratio Fresh After 10-cycle
1.0 1.138 1.009
1.5 1.546 1411
2.0 1.994 1.845
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7] EFHEo) B uiys FAbo] B El&’iu}
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