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Abstract — The peformence tests of zinc-based desulfurization sorbents using the yellow earth as support
for the hot gas clean up were carried out. The zinc-based sorbent with 25 wt% yellow earth was prepared,
and their properties such as the reaction rate, the sulfur capacity and the attrition resistance, were investi-
gated. The reactivity tests for hot gas desulfurization was performed at middle temperatures (sulfidation/
regeneration : 480°C/580°C). During mutlti-cyclic desulfurization, the deactivation of zinc-based sorbent was
decreased by the addition of yellow earth, and their efficiency was enhanced. The ZnO/yellow earth sorbent
had high reactivity, good regenerability, long-term durability (about 19 gS/100 g sorbent for 10-cycles) and
high attrition resistance (Al=19.1%). It was concluded that the peroperties of zinc-based sorbent were
improved by metal oxides (Fe,O;, Na,O, MnQ,, etc) in the yellow earth. From these results, it was confirmed
that the desulfurization properties of zinc-based sorbents at middle temperatures could be improved by the
yellow earth using as support.
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Table 1. Composition of yellow earth.

Elements Composition of yellow earth, wt%
Si0, 51.84
ALO, 27.65
K,O0 2.28
Fe,0, 6.29
MgO 0.78
Na,0 0.27
TiO, 0.71
MnO 0.01
P,0; 0.04
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Table 2. Gas compositions for reactivity and durability tests by micro-reactor system.

Gas This work KRW
compositions Sulfidation Regeneration Sulfidation Regeneration
H,S 1.0 - 0.55 -
H, 117 - 11.65 -
co 19.0 - 18.97 -
Co, 6.8 - 6.75 -
H,0 10.0 10 5.12 ;
0, - 5.0 - 2.0
N, balance balance 56.95 98.0
R, (Reducing Power) 2.6 2.58
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Fig. 1. Sulfidation rates of zinc-based sorbents.
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Fig. 2. Regeneration rates of zinc-based sorbents.
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Fig. 3. H,S breakthrough curves for ZnO/bauxite sor-
bent in sulfidation process.
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Table 3. Sulfur capacity of zinc-based sorbents on the multi-cycle tests.
Sorbents Sulfur capacity, g5/100 g sorbent
Cycles 1 2 3 4 5 6 7 8 9 10
ZnO 28.1 24.3 222 19.8 17.2 14.1 12.5 11.2 10.8 10.2
ZnO/bauxite 202 19.3 17.2 19.2 18.6 17.2 15.6 13.8 9.8 8.2
ZnOlyellow earth 20.4 225 19.2 19.3 19.5 19.1 18.6 17.2 17.9 16.4
Table 4. Attrition resistance of zinc-based sorbents.
Sorbents Al(5), % CAI(5), % Initial weight, g Flow rate, slpm RH, % Temp., °C
ZnO/bauxite 472 324 50 10 304 24
ZnOlyellow earth 19.7 10.1 50 10 31.2 26
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