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Table 1  Chemical and physical properties of sorbent
Zn0,  w/% 48.1
Specific surface area A/ m’- g’ 2.10
12
i Pore volume v / mL: g’ 0.48

Bulk densityp/ g mL’ 1.01
Diameter d /mm 1.50

1.2 H,S

LOCO -444
ASAP2000 77 K
N, BET
5
Zn0-Ti0, LEO-438VP SEM
1.3
1 20 mm
2500 h -
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Figure 2 Relationship of conversion under different velocity
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Figure 1  Fixed-bed desulfurization apparatus 3 .S
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Figure 3  Relationship of sorbent conversion with

different H,S concentrations
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Figure 4 Effect of temperature on the conversion
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Figure 7 SEM photographs of sorbents
a before sulfidation b after sulfidation ¢ =600 C
2 E,— kJ/mol
Table 2 BET surface area and pore volume of samples P — mol/ m’
BET surface area Pore volume G x —
Sorbent ) ' ,
A/ m" g v/ mbL- g P x —
Before sulfidation 2.10 0.4835 R— 8.314J/mol- K
After sulfidation 0.11 0.0019 R, — mm
t— T
N t— min
Cp— H,S g/m
F—
D, — m’/min
c —
D, — m’/min
E, — kJ/mol
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Kinetics of zinc titanate desulfurization at high temperature
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Abstract Sulfur compounds in coal gas must be removed before gas processing or burning to meet the chemical
synthesis and environmental law. The developments of desulfurization sorbent and technologies at high tempera-
ture have been attracting world wide attention because of its importance to the advanced coal based power genera-
tion e.g. IGCC . The existing problems for coal gas desulfurization technology at high temperature are the loss
of effective component and the powdering of desulfurizer which considerably hinder the industrial application.
Zinc titanate desulfurizer is regarded as a promising sorbent for its good chemical and mechanical performance.
The effect of the concentration of H,S and desulfurization temperature on the desulfurization beheavior of zinc ti-
tanate Zn,TiO, sorbent and the kinetic model validation were investigated in a fixed bed reactor under atmos-
pheric pressure. The results show that the sorbent has a very good desulfurization performance. The desulfuiza-
tion rate of the sorbent increases with raising the sulfidation temperature in the range of 400 C ~600 C and the
H,S concentration of inlet gas in the range of 3 g¢/m’ ~ 10 g/m’. Model tests show that the desulfurization
process can be fitted by the equivalent grain model with the diffusion controlling in the product layer. The calcu-
lated values of diffusion activation energy and corresponding frequency factor are 61.4 kJ/mol and 4.4 x 10° m*/
min respectively. It suggests that the desulfurization process is controlled by solid grain diffusion instead of pore
diffusion. It is found that specific surface area and pore volume of the sulfided sample decrease considerably and
there are many congregating grains formed on the surface of sulfided sorbent by means of N, adsorption analysis
and SEM photos of surface morphology which further validates that the desulfurization of Zn,TiO, sorbent is
controlled by the solid grain diffusion.
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