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Abstract—Copper chromite catalyst has a potential for use in automobile exhaust emission control. Here an
experimental study has been carried out to examine the effects of sulfur dioxide and water vapor on carbon monoxide
oxidation over supported copper chromite catalyst. The degree of deactivation of the catalyst under exposure to sulfur
dioxide was rather severe, especially at the carbonyl site on the catalytic surface. The decrease in catalytic activity by
poisoning tended to accelerate at low temperature and at high concentration of sulfur dioxide. It was only at very low
concentration of sulfur dioxide that the catalyst maintained its activity to some extent. For the catalyst that maintained
more than 20% of its intrinsic activity, its activity was fully recovered by heating at 600-800°C. Once completely
poisoned, however, the catalyst could not be regenerated by heating or washing. The catalytic activity also tended to
decrease in the presence of the water vapor if the reaction temperature was below 250°C. At higher temperatures
above®C the effect of water vapor was found negligible. The catalyst deactivated by water vapor at low temperature re-
covered its original activity simply by heating. This implies that deactivation by water vapor is most likely due to the
adsorption of water vapor.
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Fig. 1. Schematic diagram of the experimental
apparatus.

1. On-Off Valve 2. Needle Valve
3. Rotameter 4. Mass Flow Controller
5. Dehumidifier 6. Gas Mixer

7. Sampling Port 8. Muffle Furnace

9. Reactor 10. Thermowell
11. Temperature Controller
12. Relay 13. Condenser

14. Soap Film Flowmeter
15. Water Bubbler
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Fig. 2. Effect of SO, content on the reaction rate
at various temperatures.
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NOMENCLATURE

: molar flow rate of carbon monoxide

(mol/min)

: partial pressure of component water

vapor (atm)

. Reaction rate of carbon monoxide oxida-

tion (mol/g-cat. hr)

: rates of oxidation in the presence of H,O

and SO,, respectively (mol/g-cat. hr)

; rate of oxidation prior to the introduction

of SO, or H,0 (mol/g-cat. hr)

: weight of catalyst (g)
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