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Abstract

In this study, the preparation conditions for a TiO,-based vanadium-based catalyst for oxidizing hydrogen sulfide at room
temperature were optimized. Four types of commercial TiO, were used as a catalyst support and the performance evaluation
of hydrogen sulfide oxidation at room temperature of V/TiO, by varying vanadium contents prepared using the impregnation
method was performed. Among the types of TiO, tested, it was confirmed that the catalyst with the vanadium content of
5% and based on TiO,(A) has the best hydrogen sulfide conversion rate of 58%. By comparing the physical and chemical
properties of the catalyst, the specific surface area of the support and the species of dominant vanadium are the major factor
in catalyst performance. In order to confirm the regeneration characteristics of the catalyst with reduced activity, heat treatment
was performed at 400 C for 2 h, and the amount of hydrogen sulfide oxidation decreased by 10% due to the partial deposi-
tion of sulfur in the regenerated catalyst, but it was confirmed that the initial performance was similar.
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Figure 1. Schematic diagram a fixed bed reaction system consisted of
gas feeder, main reaction and analysis.
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Table 1. Experimental Condition on Reaction System
Conditions Values
Particle size (um) 359
Temperature (C) 25
Inlet gas conc. 02 C4) 2!
H,S (ppm) 1,000
Catalyst loadings (g) 0.1~0.2
Total flow (cc/min) 500
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Figure 2. X-ray diffraction spectra of TiO,.
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Figure 3. Comparison of H,S oxidation performance by TiO, support
type [(a): conversion of H,S to S, (b): oxidation rate of H,S, H,S:
1,000 ppm, O,: 21%, N, balance, S.V.: 150,000 h™).
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Figure 4. X-ray diffraction spectra of V/TiO, (A)~(D) catalysts.
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Table 2. Textual Properties of Various Commercial TiO,

Commercial TiO, BET surface area (m’g’)

TiO(A) 34472
TiOx(B) 76.64
TiOA(C) 4333
TiOx(D) 9.61
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Figure 5. Comparison of H,S oxidation performance by vanadium
content as active substance (H,S: 1,000 ppm, O,: 21%, N, balance,
S.V.: 150,000 h™).
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Figure 6. X-ray diffraction spectra of V/TiO; (A) catalysts.
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