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Formation principle of multi-element clusters relating to their reactivities and
application to real catalysts
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We aim at designing multi-element clusters which can be used for reduction and
oxidation of CO and NO molecules in the gas phase. For this purpose, we have developed thermal desorption
spectrometry for the gas phase clusters that enables us to explore reactions proceeding at high
temperatures. We examined redox reactions of small molecules by heating the clusters, and measured the
activation energies of the reactions. For instance, it was found that oxygen molecules were released from
the oxide clusters of transition metals by heating, and the activation energies of 02 desorption were
measured systematically. The structures of the clusters have been determined by using quantum chemical
calculations. In addition, we examined molecular adsorption, dissociative adsorption, reduction of NO
onto clusters of coinage metals such as Rh and the multi-element clusters experimentally and
theoretically, and elucidated how co-existing nitrogen and oxygen molecules affects the reactions.
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