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MFZER R OBEE (3530) : Catalytic activity of small size-selected gold clusters for oxidation and
hydrogen dissociation reactions has been studied theoretically using density functional theory.
Cooperative effect in co-adsorption of C,Hs and O, on small gold clusters is found. It is
demonstrated that co-adsorption of the reactant molecule can promote activation and dissociation of
the molecular oxygen. The important role of the support effects on catalytic activity of gold clusters
is studied. Two types of support are considered—the “inert” support of hexagonal boron nitride
(h-BN) and the “active” support of rutile TiO»(110). It is found that inert h-BN support can
considerably affect catalytic activity of gold particles and modify barriers of chemical reactions
catalyzed by gold. Electron-pushing mechanism of activation of the molecular O, adsorbed on
Au/h-BN is found. It is shown that h-BN support can be functionalized by N-doping and become
catalytically active for oxygen reduction reaction. It is demonstrated that the active TiO, support
considerably promotes H, dissociation on the supported gold clusters. It is shown theoretically that
the catalytic activity of gold nanoparticles supported on the rutile TiO,(110) surface is proportional
to the length of the perimeter interface between the nanoparticle and the support.
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