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To reveal the richer chemistry of CO oxidation by CeO, supported Au
Nanoclusters (NCs)/Nanoparticles, we design a Au;, supported on a stepped-CeO, model
(Au/CeO,-step) and study various kinds of CO oxidation mechanisms at the interface of
the Au/CeO,-step: oxygen spillover from the CeO, to the Au NCs;? CO oxidation by the
0, bound to the Au-Ce** interface;* and CO oxidation by the Mars-van Krevelen (M-vK)
mechanism.* DFT+U calculations show that lattice oxygen at the CeO, step edge
oxidizes CO bound to Au NCs by the M-vK mechanism. CO, desorption determines the
rate of CO oxidation and the vacancy formation energy (Evac) is a reactivity descriptor for
CO oxidation. The maximum E,, that insures spontaneous CO, production is higher for
the Au/CeQ,-step than the Au/CeO,-surface suggesting that the CeO,-step is a better
supporting material than the CeO,-surface for CO oxidation by the Au/CeO,. Our results
also suggest that for CO oxidation by Au NCs supported on nano- or meso-structured
Ce0,, which is the case of industrial catalysts, the M-vK mechanism accounts for a large
portion of the total activity.
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