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Hydrogen storage materials are indispensable for usage of hydrogen energy. In particular, metal alloys have a blight
prospect as a hydrogen reservoir, and some of them have already been used practically, e.g., in the hydrogen storage tank
for automobiles, in Ni-MH battery, and so on. Metal nanoparticles, which exhibit different properties from bulk metals,
have potential for new functional materials. Since the metal nanoparticles possess large surface area, they are expected to
dissociate hydrogen molecules easily and absorb hydrogen at lower temperature and lower pressure. The metal
nanoparticles is, therefore, a candidate for a novel hydrogen reservoir.

On the other hand, hydrogen absorption properties of metal nanoparticles contain basically important interests, such as,
phase transition in the nanometer-sized condensed matter, quantum mechanical effect of hydrogen in metal nanoparticles,
etc.

Mono-dispersed palladium nanoparticles, which were coated with polymer, were prepared and their hydrogen
absorption properties were investigated. The averaged diameter of the prepared particles was estimated to be 2.6 0.4 nm
from a TEM photograph. By measurement of hydrogen pressure-composition isotherms, the hydrogen solubility of the Pd
particles was determined to be 0.5 H per Pd. In the isotherms, plateau-like region was observed in the temperature rang of
303 to 393 K, indicating the coexistence of solid solution and hydride phases in the Pd nanoparticles in this temperature
range.

Bulk Pd shows a hydrogen-storage property, while bulk Pt does high catalytic ability for hydrogen dissociation and
high hydrogen permeability. Pd/Pt bimetallic nanoparticle with a Pd-core/Pt-shell structure is expected to exhibit great
efficiency in hydrogen storage. In this study, to elucidate structural change of Pd nanoparticle and Pd/Pt bimetallic
nanoparticle with hydrogen, the in-sitzu synchrotron powder diffraction experiments were carried out while introducing
hydrogen in the same sample. From the measurements, it was revealed that there was no change in the lattice constant
even if Pd/Pt nanoparticle absorbs hydrogen.
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