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ABSTRACT. The properties of oxidation reactions of carbon monoxide on ZnQ (1010) were studied
at the temperature range of 298~573 K by measuring the capacitance and conductance in the insulating
layer of two contacting crystal faces which vary with ZnO-gas interaction mechanisms. Exposure of the
sample to CO resulted in an increase in the layer depth at 298~373 K, while it decreased above 473 K.
But the variation of the layer depth was very small in all measurements. When CO was admitted to
the sample previously treated with Q. at the same temperature, we observed the different features
compared with the case of CO adsorption. From these results we discussed the mechanisms of CO
oxidation in connection with the adsorbed oxygen species at each temperature.
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Fig. 1. Schematic diagram of sample assambly and
band model illustrating the formation of the space
charge region {xo} in an n-type semiconductor by the
adsorption of an acceptor. s, s; represents the crystal
1 and 2, respectively. X is the electron affinity of the
conduction band and E, E, and E, are Fermi energy,
energy of valence band edge and energy of conduc-
tion band edge, respectively. Subscript zero show the
model before charge is transferred to the surface.
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Fig. 2. Schematic diagram of experimental setup to
measure the capacitance and conductance of two con-
tacting ZnG (1010).
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Fig. 3. Variation of the apparent depth of the insula-
ting layer (depletion layer) of ZnO (1010) depend on
the pressure of carbon monoxide at 298, 373, 473
and 573 K. A: depth of the insulating layer at each
temperature, B: pressure of CO.
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Fig. 4. Effect of admission of O, and CO on the de-
pth of insulating layer of ZnO (1010) at 298, 373,
473 and 573 K. 1: Sample previously evacuated at
773K, 2: Exposure of 1 to 10Pa Q; for 20 min, 3:
Evacuation of 2 for 60 min, 4: Exposure of 3 to 200 Pa
CO for 20 min, 5: Ewvacuation of 4.
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