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Abstract — The regeneration characteristics of spray-dried zinc titanate sorbent in a fluidized bed reactor were examined at
temperatures of 650 °C and 700 °C with the regenerated gas of the oxygen concentrations from 5% to 21%. The outlet SO,
peak concentrations were coincided with the theoretical values depending on inlet O, concentration. As the oxygen concen-
tration was increased, the temperature rise in the regeneration reactor was increased due to the heat of exothermic reaction.
During the initial stage of the second sulfidation reaction, SO, was not detected in the outlet gases. It was an indirect indication
that zinc sulfate had not been formed during the first regeneration reaction. The various analysis results showed little differ-
ences in physical and chemical properties between fresh and regenerated sorbent.
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Table 1. Physical properties of fresh zinc titanate sorbent

ZnOITiO, molar ratio 15

Mean particle size, um 120

Skeletal density, g/em?® 39

Bulk density, g/em® 11

BET surface area, m?/g 37

Mercury pore volume, cm®/g 0.336

Mean pore diameter, A 2530
XRD(X-ray Diffraction) ZnTiOs, Zn,TiO,, ZNn,Tiz04

ASTM attrition loss, % 474
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Fig. 1. Schematic diagram of regeneration reactor insde diameter 4.5cm.

Table 2. Experimental conditions of the regeneration reaction

Temperature, °C 650, 700
Bed height, m 0.45
Inventory, kg 0.087
Gasflow, std1/min 28

Gas velocity, m/s 01

O, gas concentration, % 5,7,10,15,21
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Fig. 2. The temperature in the regenerator and outlet O, concentration pro-
files
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Fig. 3. Comparison of the outlet SO, concentrations at 650°C and 700°C of

the regenerator temperature.
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Fig. 4. Effects of inlet O, concentration on outlet O, concentration in the
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Fig. 5. Effects of inlet O, concentration on outlet SO, concentration in
the regeneration reaction.
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Table 3. Physical properties of zinc titanate sorbents after regeneration
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Sorbent name Surface area, m?g Mean pore volume, cm®/g Mean pore diameter, A EDSZn/Ti: 15
Fresh 36 0.336 2530 150
Sulfided 82 0.245 2160 -
0O,:5% 74 0.304 2150 1.56

0,: 7% 6.3 - - -
0,:10% 6.1 0.303 2250 1.55

0,: 15% 54 - - -
0,:21% 49 0.303 2250 153
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