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Abstract — The catalytic performance of some metal oxides in the vapor phase selective oxidation of H,S in the stream
containing ammonia and water was investigated. Among the catalysts tested Fe,05/SiO, was the most promising cata-
lyst for practical application. It showed higher than 90% H,S conversion and very small amount of SO, emission over a
temperature range of 240~280 °C. The effects of reaction temperature, O,/H,S ratio, amount of ammonia and water
vapor on the catalytic activity of Fe,05/SiO, were discussed to better understand the reaction mechanism. The H,S con-
version showed a maximum at 260 °C and it decreased with increasing temperature over 280 °C. With an increase of O,/
H,S ratio from 0.5 to 4, the conversion was slightly increased, but the selectivity to elemental sulfur was remarkably
decreased. The increase of ammonia amount favored the conversion and the selectivity to elemental sulfur with a
decrease in SO, production. The presence of water vapor decreased both the activity and the selectivity to sulfur, but
increased the ATS selectivity.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Moisture trap 7. Sulfur condenser
2. Oxygen trap 8. Reactor
3. Mass flow controller 9. Syringe pump
4. Cut-oft valve 10. Sulfur removal filter
5. 3-way valve 11. 6-way sampling valve
6. Flowmeter 12. Exhaust gas trap
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Table 1. Catalytic performance of various metal oxides at 260 °C

Catalyst X-H,S (%) S-S0, (%)
TiO, 53.1 10.5
V,05 78.7 0
Fe,0, 69.0 0
Co050, 925 0
Sno, 64.8 21.6

10% Fe,04/Si0, 96.1 0
10% V,04/Si0, 84.3 0
10% Co;0,/SiO, 98.0 0

Reaction conditions:
3000 h!

H,S$/0,/NH,/H,0/He=5/2.5/10/60/22.5, GHSV=

Table 2. Effect of temperature on the conversion of H,S for supported

catalysts
Temp. (°C)  10% Fe,04/Si0, 10% V,05/Si0O, 10% Co;0,/SiO,
240 93.9 80.7 78.7
260 94.7 81.4 79.4
280 92.1 80.9 77.3
300 88.8 78.5 75.6
320 86.6 74.8 73.1
340 82.5 70.6 69.2

Reaction conditions: H,S/O,/NH;/H,0/He=5/2.5/10/60/22.5, GHSV=
60000 h™!
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Fig. 2. XRD patterns of 10 wt% Fe,0;/SiO, catalyst.
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Fig. 3. The conversion of H,S and selectivity to SO, with time on
stream for 10 wt% Fe,05/SiO, catalyst at 260 °C.
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Table 3. Effect of oxygen concentration on the H,S conversion and SO, selectivity with 10% Fe,05/SiO, catalyst

. 260 °C 300°C 340 °C
0, (vol.%) O,/H,S ratio
X-H,S(%) S-SO,(%) X-H,S(%) S-SO,(%) X-H,S(%) S-SO,(%)
2.5 0.5 94.7 0 88.8 0 82.5 0
5 1.0 100 0 100 0 95.4 54
10 2.0 100 0 100 0.7 100 6.5
20 4.0 100 0 100 42 100 10.1

Reaction conditions: H,S/0,/NH,/H,0/He=5/2.5-20/10/60/22.5-5, GHSV=60000 h™!
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HEE-Eol ekyetel 5717} 37 EAllsk= 739 ofefle] wkgell
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Table 4. Effect of ammonia concentration on the H,S conversion and
product selectivity with Fe,0,/SiO, catalyst at 260 °C

NH; (vol.%) X-LS (%) S-S0, (%)  SS(%) S-ATS (%)
5 92.4 0.7 81.7 17.6
10 94.7 0 88.2 1.8
20 97.8 0 92.4 7.6
30 99.9 0 95.0 5.0

Reaction conditions: H,S/0,/NH;/H,0/He=5/2.5/5-30/60/27.5-2.5, GHSV
=60000 h™!

Table 5. Effect of water vapor on the H,S conversion and product
selectivity with Fe,05/SiO, catalyst at 260 °C

H,0 (vol%) X-H,S(%) S-80,(%) S-S(%) S-ATS (%)
0 983 41 945 55
30 974 0.6 90.7 93
60 94.7 0 88.2 11.8

Reaction conditions: H,S/O,/NH;/H,0/He=5/2.5/10/0-60/82.5-22.5,
GHSV=60000 h"!
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