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Simultaneous Reduction of SO, and NO by H, over Sulfided CoMo/AlO;
Catalyst(I): Preparation, Characterization and Properties
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Abstract: CoMo/Al,O; catalysts were prepared by impregnation and characteized of XRD, low temperature nitrogen
adsorption-desorption and TPR. The results showed that the active species on the surface of catalyst increased with
the increasing of Co loadings, but at the same time, the specific surface area and pore volume decreased. There were
more active species which could be reduced more easily on the surface of sulfided catalyst than that of the catalyst
without sulfidation. The conversion of NO was 100% on sulfided catalyst for the reactions of both NO decomposition
and reduction by H,, but the activity of the catalyst decreased ultimately because of the serious loss of lattice sulfur.
While in the reaction of NO reduction by H,, the presence of H, made the loss rate of lattice sulfur greatly slow down,
and the catalytic activity decreased more slowly. In the reaction of simultaneous reduction of SO, and NO by H,,
steady conversion of SO, and NO realized for continuous supply of lattice sulfur. The activity of the catalyst was
influenced dramatically by reaction temperature, space velocity, H, ratio, Co loading and sufiding method. When
space velocity was 12 000 h™ and n(H,)/n(SO,+NO)=2, at 500 °C, the conversion of both SO, and NO could reach 100
%, and the yield of sulfur was 96.6%.
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Table 1 Low temperature nitrogen adsorption-desorption results for CoMo/AlO; catalysts with different Co loadings

Sample SA(BET) / (m?-g™) PV / (mL-g") MSA / (m*-g™) MPV / (mL-g")
39%Co10%Mo/ALO; 178 0.430 16.0 0.005
59%Co10%Mo/ALO, 157 0.407 6.27 0.002
10%Co10%Mo/ALO, 153 0.358 1.14 -
15%Co10%Mo/ALLO, 141 0.328 - -

SA: Specific surface area; PV: Pore volume ; MSA: Micropore specific surface area; MPV: Moicropore volume
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Fig.10  Effect of Co loading on simultaneous reduction of SO, and NO by H, over CoMo/Al,O; catalyst
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Table 2 Sulfidation conditions for different samples

Sample Gas Temperature / °C Time / h
S“ J— J— J—
S, 10%H,5/90%H, 400 2
S, 0.20%S0,/1.03%H,/Ar 600 3
Ss 0.54%S0,/2.73%H,/Ar 600 3
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