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In order to mechanistically investigate the effects of the noble metal
loadings to the semiconducting metal oxide-based gas sensors, we examined sensitization effects of
Pd additives on the hydrogen sensing of the Co oxide nanoparticle films. We succeeded in clarifying
the sensitization mechanism through a series of comprehensive experiments using well-defined samples

controlling the Pd form from single atoms to a few nanometer clusters. The single Pd atoms in the
oxidation states enhanced the hydrogen sensing ability via an interplay of the electronic and

catalytic mechanisms.
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