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Theoretical Study for the effect of Oxygen Vacancy in Au/ZnO Catalyst(Graduate School of
Science, Osaka University) OTomohisa Yonemori, Mitsutaka Okumura

Although gold is chemically inert, it exhibits various catalytic activities when it is supported
on metal oxides as a nanometer-size cluster. Quantum chemical calculations have been used to
investigate the effect of oxygen vacancies at the interface between ZnO and Au cluster. The
oxygen vacancy formation energy at the surface of ZnO was found to be +3.4 eV(unstable),
whereas that at the bottom of Au in Au/ZnO was +1.8 eV (unstable), which is relatively stable
than that without Au cluster. This stabilization is thought to be caused by the charge transfer
from ZnO to Au cluster. Also, it has been investigated that when oxygen vacancy exists, the
adsorbed oxygen molecule receives more charge from the surface, which is thought to affect
the catalytic activity. In the presentation, we will discuss the charge transfer around the oxygen
vacancy, and the effect of the vacancy to the gold catalyst's representative reaction, CO
oxidation. This reaction is applied to fuel cells and automobiles, so development of catalysts
which exhibit high activity at low temperature is desired.
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Fig. (a)Oxygen Vacancy Formation and Charge Transfer to Au Cluster
(b)Used Slab Model (red ; Oxygen, gray ; Zinc, yellow ; Gold)
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