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In this study, the reactivity of a SnO,-ZrO»(Sn/Zr = 2/1) catalyst for SO, reduction by CO was investigated in order to opti-
mize the various reaction conditions such as temperature, gas hourly space velocity (GHSV), and [CO]/[SO,] molar ratio.
The reaction temperature in the range of 300~550 T, space velocity in the range of 5000~30000 cm3/[g,cm +h] and
[COV/[SO:] molar ratio in the range of 1.0~4.0 were employed. The optimum temperature, GHSV, and [CO]/[SO,] molar
ratio were determined to be 325 C, 10000 cm‘x/[g,cm + h], and 2.0, respectively; under these conditions, SO, conversion was
over 99% and sulfur selectivity was over 95%. In addition, the effect of HO content on the SO reduction by CO was also
investigated. As the H,O content increased from 2 vol% up to 6 vol%, the reactivity and sulfur selectivity decreased. In case
of 2 vol% H,O content, the reaction temperature and [CO}/[SO2] molar ratio were varied in the range of 300~400 C and
1.0~3.0. The optimum temperature and [CO}/[SO,] molar ratio were 340 ‘C and 2.0, respectively under which SO, con-
version and sulfur selectivity were about 90% and 87%, respectively.
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Table 1. Reaction Conditions in the SO, Reduction by CO

Catalyst SnO,-ZrO, (Sn/Zr=2/1)
[Reductant]/[SO:] 1.0~4.0
Temperature (C) 300~550
Space velocity (cm’/g.ca. * h) 5000~ 30000
SO, concentration (vol%) 2.0
CO concentration (vol%) 2.0~8.0
H,O concentration (vol%) 2.0~6.0
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Table 2. EDS Analysis Result and BET Surface Area of SnO,-ZrO,
(SwZr=2/1) Catalyst

SnO,-ZrO,(Sn/Zr=2/1) catalyst

Catalyst
Fresh Used (for 4 h)
Composition Sn 58.71 57.55
(atomic %) Zr 41.29 42.45
Atomic ratio Sn/Zr 1.42 1.36
BET surface area 53.57 53.10
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Figure 1. TEM images of SnO>-ZrO,(Sn/Zr=2/1) catalyst.
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Figure 2. Effect of reaction temperature on the reactivity for SO, reduction
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Sulfur & COS selectivity, %

100 T -
RS
T 5
E 80
-
o
£
S 604
o
2
s
= 40 o
1
7]
=
=
]
- 20
~ .
= —e— SO, conversion
7]
—0O— Sulfur yield
0 == T T T T T
5000 10000 15000 20000 25000 30000

Space volocity(GHSV), em’/ car, " I

(a) SO, conversion and sulfur yied

5t A4 3 BFTAS YT Sn0,-ZrOx(Sw/Zr=2/1) Zul] Abol| 2] coell 9 SO, 9 WS- 159

100

80 1 o

60
—o— Sulfur selectivity
—O— COS selectivity

40 4

20 4

0“4 T T T T T
5000 10000 15000 20000 25000 30000

Space volocity(GHSV), em Ig *h

cat.

(b) Selectivity of sulfur and COS

Figure 3. Effect of space velocity on SO, reduction by CO over SnO,-ZxO,(Sn/Zr=2/1) catalyst (Temperature=325 C, [COJ/[SO:] molar ratio=2.0).
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Figure 6. Effect of [CO]/[SO:] molar ratio on SO, reduction by CO over Sn0,-ZrO»(Sn/Zr=2/1) catalyst with 2.0 vol% H,O content (Temperature=325 T,
Space velocity (GHSV)=10000 cm’/g.c. * h).
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Figure 7. Effect of the amount of H;O content on SO, reduction by CO over SnO;-ZrO»(Sn/Zr=2/1) catalyst (Temperature=325 C, Space velocity

(GHSV)=10000 cm*/g.cat, * h, [CO]/[SO:] molar ratio=2.0).
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