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Photodesorption and Photoadsorption of Oxygen
on Zinc Oxide

Yuzaburo Funta and Takao Kwan

Abstract

The effect of light-irradiation on oxygen-zinc oxide adsorption system was investigated
with lights having wavelengths near fundamental absorption of the adsorbent on both
degassed and oxidized zinc oxide samples kept at temperatures —195-300°C. Photode-
sorption of oxygen was found to occur on the degassed sample at room temperature and
below whereas photoresponse turned out to be an irreversible sorption on the oxidized
sample. With rise of the temperature of adsorption vessel, photoeffect of any sort became
faint and disappeared above 200°C.

Initial rates of photodesorption obeyed the relation, (dp/dt)=Fk,I°-", with temperature
coefficient almost equal to zero. On the other hand, initial photoadsorption rates were
expressed by (—dp/dt)=k.I°® with temperature coefficient —3 kcal/mole. Here, [ is
the light intensity and k, and k. are constants.

The p—T relation of the degassed zinc oxide was also investigated in sifu without
light by raising the temperature of the adsorption vessel from room temperature to 300°C
at a constant rate. A distinct maximum appeared in the plot of p against T at 150-
200°C. From this shape of the p—7T curve as well as other informations available it
was thought that so-called activated adsorption or dissociative sorption of oxygen may
appear only near and above the maximum temperature or that some weakly chemisorbed
oxygen of probably molecular form is present as an adsorption intermediate on the
surface below the maximum temperature, ¢iz., the temperature range where photoeffects
have actually been observed.

Photodesorption or photoadsorption phenomenon was discussed in terms of such an
adsorbed oxygen intermediate as well as positive hole or electron created upon irradiation.
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