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Abstract — Two types of zinc-based sorbents using alumina and natural zeolite as the supports for hot-gas desulfurization
were prepared, and investigated their desulfurization capability. Their reaction rate and sulfur capacity were compared by Cahn
balance and over the fixed bed reactor system af@B80°C (sulfidation/regeneration). The attrition resistance was mea-
sured by ASTM method. The initial sulfidation rate of ZnO/natural zeolite sorbent was higher than that of ZnO/alumina, and
the sulfur capacity of ZnO/natural zeolite sorbent was maintained above 20 gS/100 g sorbent for 10 cycles. A attrition index
was 14.7%. The use of natural zeolite as a support of sorbents may be possible for hot gas desulfurization.
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Table 1. Composition of natural zeolite

Elements Composition of natural zeolite, wt%
Sio, 65.0
Al,0q 14.8
K,0 161
Fe,0, 2.64
MgO 0.78
CaOo 444
Na,0 2.65
TiO, 0.36
MnO 0.08
P,05 0.33
ZnO 0.15
BaO 0.07
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Table 2. Experimental conditions for reactivity and durability tests by micro-reactor system

This work KRW
Conditions
Reduction Sulfidation Regeneration Sulfidation Regeneration

Temperature®C) 480 480 580 650-750 690-760
Pressure (atm) 1 1 1 15
Flow rate (ml/min) 250 250 250
Gas composition - 55 1.0 Q 5.0 H,S 0.55 Q 2.0
(vol.9%) H, 117 H, 11.7 H,0 10 H, 11.65 N, 98.0

CO 19.0 CO 19.0 N, balance CO 18.97

Co, 6.8 Co, 6.8 Co, 6.75

H,O 10.0 H,O 10.0 H,O 5.12

N, balance N, balance N, 56.95
R (reducing power) 2.6 2.6 2.58

3l5F2st H|41A H|55 20034 102
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Fig. 1. Reduction of ZnO and ZnO/Natural zeolite with H,at 480°C.
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Fig. 2. Sulfidation rates of zinc-based sorbents.
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Fig. 3. Regeneration rates of zinc-based sorbents.
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Fig. 4. H,S breakthrough curve for the sulfidation of ZnO/AL,O5 sor-
bent at 480°C.
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Fig. 5. H,S breakthrough curve for the sulfidation of ZnO/natural zeo-
lite sorbent at 480°C.
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Table 3. Sulfur capacity of Zn/natural zeolite and ZnO/ALO; sorbents
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Fig. 6. SO, breakthrough curve for the regeneration of ZnO/ALO; sor-
bent at 580°C.
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Fig. 7. SO, breakthrough curve for the regeneration of ZnO/natural
zeolite sorbent at 580C.
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Fig. 8. Sulfur capacity of ZnO/natural zeolite during 30 cycle reaction.
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Fig. 9. SEM photography of ZnO/natural zeolite sorbent, (a) fresh, (b)
30 cycle reacted.
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