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Abstract— The reduction reaction of SO, by CO was studied over La;O-impregnated catalysts. Used supports were
TiO,, SiO,, and Al,O,. A rate equation and a reaction mechanism were discussed for the La;O3 (20%)/TiO. catalyst.
The catalysts supported on TiO, showed good catalytic activity, low COS selectivity, and high dispersion of La;Os.
Reaction orders were first order for CO and zero order for SO,. The reaction mechanism in which the rate-determining
step is the elementary reaction between adsorbed oxygen from SO, and gas phase CO, is suggested.
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Fig.2. Selectivity of COS over La,0; catalys-

ts supported on TiO,, Al,Q,, and SiO,.

( ) denotes wt. % of La,0,. W/F: 3.0g
hr/mole.
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Fig. 3. X-ray images Aof catalysts.
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Kineties of SO, reduction reaction by CO

over La,0;(20%)/TiO. catalyst at 570
T(®), 540C(0), and 510C([]). Xco de-
notes conversion of CO, W weight of
catalyst, F feeding rate of CO, and P,
and P:,, denote partial pressures of CO

and SO, in feed, respectively.
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Table 1. Rate constants of La,0, (20%) /TiO,
catalyst in SO, reduction reaction by

CO at various temperature (mole/g/sec

/atm).
temperature kx10% kx10* error*
() (eq. 1) (eq.3) range
570 5.9 6.0 +0.
540 4.6 4.6 +0.2
510 2.8 2.8 +

*estimated from individual experimental results.
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Fig.5. Kinetics of SO, reduction reaction by CO
over La,0:(20%) /TiO, catalyst at 570C

(®), 540C(0O), and 510“C([:|), Xco de-
notes coversion of CO, W weight of ca-

talyst, F feeding rate of CO, Pto part-

ial pressure of CO in feed.
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Nomenclatures

F  feed rate of CO (mole/sec)

k : reaction rate constant [mole/g-sec-atm)

Kso, : adsorption equilibrium constant of SO,
latm ™)

Pco : partial pressure of CO during the reaction
[atm)

P°co : partial pressure of CO in feed ‘atm)

Pso, : partial pressure of SO, during the reaction

(atm)
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P°so, . partial pressure of SO, in feed (atm]
r . rate of reaction (mole/g-sec)

Xco
W mass of catalyst (g)

. coversion of CO [-)
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