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Fabrication and activity evaluation of electrode catalysts with intermetallic
compound nanoclusters uniformly supported on organic molecular substrates

Nakajima, Atsushi
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Nanoclusters of palladium, platinum, platinum/terbium alloys were
synthesized in a gas phase. After selecting the number of atoms and composition with a mass
spectrometer, the nanocluster ions were deposited on a substrate pre-decorated by organic molecules.

The electronic states were evaluated by x-ray photoelectron spectroscopy and by oxygen gas
exposures. By changing the type of organic molecule to electron-donor or electron-acceptor, the
charge states of the substrate were designed, resulting in that the reactivity of the nanoclusters
against oxygen gas could be controlled by the supporting substrate. The result indicates the
importance of the substrate effect; the catalytic activity of the deposited nanoclusters can be
controlled by the organic molecule modification. This experimental approach opens up a new molecular

science of nanocluster-supported catalysts, in which the number of constituent metal atoms and
composition are precisely controlled on an organic substrate.
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