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Study of Metal Hydrides with High Hydrogen Composition using Quantum Beams
Techniques
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A deutrization cell for high-pressure neutron diffraction measurement has been
developed and was applied to in situ obseravtion of the deuterization process of iron at pressures up to
10 GPa. In solid-solution face-centered cubic FeDx formed at 988 K and 6.3 GPa, deuterium atoms occupied
the octahedral and tetrahedral interstitial sites of the metallattice with an occupancy of 0.532(9) and
0.056(5), respectively, which gave a deuterium composition x of 0.64. During the deuterization process,
the metal lattice was found to expand sucessively and linearly with deuterium composition.

The phase boundary between the hydrogen rich phases EuHx-111 and EuHx-1V was determined by X-ray
diffraction and infrared absorption measurements over a temperature range of 300-600 K and a pressure
range of 5-10 GPa. The I11-1V phase transition was likely accompanied by hydrogen absorption and
resulting valence change of Eu cation: EuHx(x=2.2, divalent) - EuHx (x=3, trivalent).
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