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Search for catalytic active sites for methane activation via gas-phase reactions
of transition metal compound clusters
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Gas-phase reaction studies of various transition metal compound clusters
have been performed to investigate the activation of C-H bonds in methane. Whereas tungsten cluster
cations are almost unreactive toward methane, the reactivity can be enhanced by the addition of
carbon, nitrogen, and oxygen atoms. The activation of methane (i.e. methane dehydrogenation) is also

observed in the reactions of iridium and platinum oxide cluster cations. Additionally, platinum
dimer and trimer can give rise to the oxidation of methane.
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