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Abstract — Advanced zinc-based sorbents, ZA, for Hot Gas Desulfurization (HGD) process in Integrated
Gasification Combined Cycle (IGCC) systems were formulated with ALO, as subport to enhance the reac-
tivity and their reactive characteristics was also investigated in this study. Changes in the physical and chem-
ical properties of the sorbents based on both the mole ratios of ZnO/AlLO; and the calcination temperatures
were examined by a XRD. The results obtained in our desulfurization-regeneration cycle tests demonstrated
that degradation of sorbents due to the heat generation could be improved through the optimization of the
AlLO; contents and of the calcination temperatures. From the durability study it is concluded that the pre-

pared ZA sorbents with additives have the desirable features for HGD.
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Fig. 1. Diagram of preparation for zinc-based sorbents.
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Table 1. Experimental conditions for Sulfidation and
Regeneration.

This Gupta & Gangwal

Conditions work (1992)
Sulfidation
Temperature (°C) 480, 650 650~750
Pressure (atm) 1 15 atm
Flow rate (mi/min) 250 35 slpm

Gas composition (vol%) KRW* KRW" Texaco”
H, 117 885 1165 277
CO 190 1501 1897 3944
CO, 6.8 6890 675 13.10
HO 50 1917 512 1864
HS 10 044 055 112
N;  Balance 49.54 56.95 -

R, 26 092 258 211
Regeneration
Temperature (°C) 580, 650 690~760
Pressure (atm) 1 -
Flow rate (ml/min) 250 33.1 slpm
Gas composition (vol%)
0, 5 2.0
N, 90 98.0
H.0 5 -

“Air-blown gasifier (20% steam) : high steam containing
low BTU gas.

Y Air-blown gasifier (5% steam) : highly reducing low BTU
gas.

90xygen-blown gasifier : highly reducing medium BTU gas.
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Table 2. Composition of ZnO/AlL,O; Desulfurization
sorbents.

Elements Calcination conditions
Sorbents
ZnO (%) ALO; (%) Temp. (°C) Time (hr)
ZA-1 35 65 1000 2
ZA-2 50 50 1000 2
ZA-3 65 35 1000 2
ZA-4 70 30 1000 2
ZA-5 75 25 1000 2
ZA-6 80 20 1000 2
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Fig. 2. XRD Pattern for zinc-based sorbents with
change in amount of Al,O..
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Fig. 3. H,S Breakthrough curve for zinc-based sorbents
with a change in amount of Al,O,.
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Fig. 4. SO, Breakthrough curve for zinc-based sorbents
with a change in amount of AlLQ,.
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Fig. 5. Sulfur capacity for Zinc-based sorbents with
a change in amount of ALQ,, at 650°C.
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Fig. 6. XRD Pattern for zinc-based sorbents with a
change in calcination temperature.
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Fig. 7. Sulfur capacity for zinc-based sorbents with
a change in calcination temperature.
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Fig. 8. Sulfur capacity curve for zinc-based sorbents
with Fe,O, additive.
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Fig. 9. Sulfur capacity curve for zinc-based sorbents
with ZrQ, additive.
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