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Abstract—An experimental study has been carried out for the oxidation of CO on copper chromite suppor-
ted over y-Al,Os by using cycled feeds and the results were compared with those obtained by using steady
noncycled feeds. When the reaction proceeds under the conditions of cyclic operation, the more strongly
adsorbed oxygen is distributed more favorably over the catalytic surface and this gives rise to a substantial
enhancement of the catalytic activity. Such an enhancement seems to be more distinct when the period
is maintained at the level of the relaxation time of the reaction system. The effect of cyclic operation tends
to decrease with the temperature because the rate of CO desorption increases with the temperature. Between
the two modes of operation, cycled and noncycled, with equal time-averaged concentration, the cycled one
yields higher conversion of CO when the temperature is helow 360C, which corresponds to the desorption
temperature of CO. Examined also are the effects of the period, the composition and the amplitude ratio
which are considered as the major parameters in cyclic operation.
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Fig. 1. Schematic diagram of the experimental apparatus.

1. Needle valve 8. 6-way valve 15. Regulating & shut-off valve

2. Rotameter 9. Thermocouple 16. Cross pattern fine metering valve
3. Solenoid valve 10. Temperature programmer  17. Variable leak valve

4. Electric pulse generator 11. Reactor 18. Mass spectrometer

5. Manometer 12. Furnace 19. Diffusion pump

6. Diaphragm seal valve 13. Rotary pump

7. Gas chromatograph 14. Differential pressure gauge
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Fig. 2. CO conversion as a function of time under cyclic
operation with SN=2 at 300°C.
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Fig. 3. Comparison of the reaction rate between the cyclic
operation and the steady operation.
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Fig. 4. Instantaneous CQO, production as a function of
time during the switch of concentration with a fre-
quency of 0.1 Hz.
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Fig. 6. Effect of the frequency on the time-averaged CO
conversion with SN=2 and amplitude ratio=04d.
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Fig. 7. Effect of the feed composition on the time-avera-
ged CO conversion under cyclic operation with the
frequency of 0.5 Hz.
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