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Theoretical Study on C-H Bond Activation of Methane on Metal Oxide
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[Abstract]

Methane strongly adsorbs on the (110) surface of IrOz2, a rutile-type metal dioxide. Its C—H
bond is facilely dissociated even below room temperature, as predicted in a few theoretical
works and actually observed in a recent experimental study. Thence, three questions will be
posed and answered in this talk: First, why does methane adsorb on the IrO2 surface so
strongly? Second, why is the surface so active for the C—H bond breaking reaction? Third, is
there any other rutile-type metal dioxide that is more active than IrO2? One will see that a
second-order perturbation theoretic approach of molecular orbitals is successfully applied to
the analysis of the electronic structure of methane, which is found to be significantly distorted
on the surface.
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