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A study of the hydrogenation property investigated by the electronic states of
transition metals
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Hydrogenation of Pd-TM alloys (TM=Ru, Rh, Ag, and Au) is investigated in terms of
the electronic states of the alloys. For this purpose, the electronic states before and after
hydrogenation have been probed by X-ray absorption spectroscopy (XAS) at the L2,3-edges. The relationship
between the element-selective electronic structure and thermodynamic hydrogenation property has been
discussed. Spectral changes near the absorption edge demonstrate that both Pd and TM atoms bond with H
atoms in the Pd-TM (TM=Ru, Rh) alloys, whereas only Pd atoms bond with H atoms and the TM-H bond is
absent in the case of Pd-TM (TM:A?, Au) alloys. Therefore, the hydrogenation effect on the d electronic
state differs between TMs with fully occupied and partially occupied d shells. The thermodynamic
hydrogenation property of Pd-TM alloys is interpreted by the appearance of TM-H bond and lattice
expansion or compression with respect to the lattice constant of the Pd metal.
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