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Theoretical investigation for the effects of surface reductlon and water adsorption on the
catalytic CO oxidation mechanisms over Au/ZnO catalyst. (Graduate School of Science, Osaka
University) O Tomohisa Yonemori, Takashi Kawakami, Shusuke Yamanaka, Mitsutaka
Okumura

Au nanocluster supported on reducible metal oxides such as TiO, and ZnO is well known to
exhibit high catalytic activity of CO oxidation even at low temperatures below 0°C. There have
been a lot of theoretical studies on its catalytic activity of Au/TiO,, however, the reaction
mechanism over Au/ZnO are unclear. We investigated the reaction mechanism of CO oxidation
over Au/ZnO paying much attention to the effects of surface reduction and the role of adsorbed
H,O molecules using density functional theory calculations.

Activation barriers of the reaction between CO and active oxygen species on each surface
state are summarized in Table 1. These results indicate that this catalytic reaction possibly
proceeds at low temperatures in the absence of H,O molecules due to the high reducibility of
the support, and that surface reduction facilitates the catalytic activity.
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0=0 0—0 0—0=0 Table 1. Activation barriers (Eact) of the reaction between CO and
co 0, co, active oxygen species on each catalyst surface.
Catalyst Surface Eact (eV)  Active Species
Stoichiometric 0.24 02~
Reduced (O defect) 0.14 02~
A ' Reduced (Hydrogenated) 0.18 0%
Figure 1. Catalytlc CO
oxidation over Au/ZnO. H>O-covered 0.26 OOH™
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