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Abstract — Zinc-based desulfurization sorbents supported on, T880, and ALO; and modified by treatment at various
temperatures were prepared. Their sulfur removing capacities in a fixed-bed reactor and characteristics of their physical and
chemical properties were tested during multiple cycles of sulfidation/regeneration. The best sorbent with high sulfur removing
capacity and resistance to the deactivation at high and middle temperature was the alumina supported sorbent pretreated at
800°C. The active species was the zinc oxide phase coated on the external surface of the alumina support without forming the
spinel structure of zinc-aluminate and the change in the physical properties was not found during repeated sulfidation and

regeneration.
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Fig. 1. A schematic diagram of preparation for Zn-base sorbents.
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Fig. 2. A schematic diagram of experimental apparatus.

Table 1. Experimental conditions for Zn-based sorbents

Sulfidation Regeneration
TemperaturéC) High: 650 High: 800
Middle: 480 Middle: 580
Pressure(atm) 1 1
Flow rate(ml/min) 50 50
Gas composition(vol%) HS 15 0, 35
H, 11.7 N, balance
CO 9.6
Co, 5.2
N, balance
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Table 2. XRD patterns of Zn-based sorbents before reaction

Sorbent Phase
MR, 'CT0) 700 800 850 1,000 1,200
- 1.0 Zno, Tig Zn,Tio,, *TiO, Zn,Tio,, *TiO,,
15 Zno, Tig Zn,TiO, Zn,TiO,
75 1.0 Zno, SiQ Zno, SiQ Zn,Sio,, *Si0,
15 Zno, SiQ Zno, SiQ Zn,Sio,, *Si0,
ZA 0.5 Zn0O, ALO, Zn0, *ZnAl,0,Al,0, ZnAlLO,
1.0 ZnO, ALO, Zn0, *ZnAl,0,Al,0O, ZnAlL,O,, *ZnO
1C.T.: calcination temperature
2M.R.: Zn/support(Ti, Si, Al) mole ratio
*: small peak
TiOZ AAAZ AME-gE o}dA E3A (ZT)e) 25, Zrt Tioll oigh 40
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3-2. Sulfur removing capacity
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Fig. 3. Sulfur removing capacity of ZT sorbents at high(a) and middle(t
temperature.
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Fig. 4. Sulfur removing capacity of ZS sorbents at high(a) and middle(b)
temperature.
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Fig. 8. XRD patterns of ZA sorbents after sulfidation(a)/regeneration(b) &
high temperature.
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Table 3. Surface area of Zn-based sorbents before/after reaction by BET

at high and middle temperature

Surface area(ffg)
i Middle temp.
Sorbent *C. T{C) Fresh High temp. P
(10cycle)  2cycle 10 cycle
7T 700 6.9 7.3 11.7 9.5
1,000 3.3 4.1 8.0 -
75 700 4.5 6.3 13.9 145
1,000 3.2 55 - 5.7
ZA 800 51 5.8 10.4 11.1
*C.T.(°C): calcination temperature
3 10 cyclec]Follv= XHA ] HalE Ak F29] 10
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Fig. 10. Cumulative pore volume as a function of pore diameter for various sorbents after selected cycles at high(a) and middlleftmperature.
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