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Evaluation of Hydrogen Absorption Properties of Uranium Alloys
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We have carried out the first principles calculations on ZrNiAl-type UTX(T=Ni,
Pt, Pd etc.; X=Al, In etc,) compounds and their hydrides, which were compared with our experimental
results. Key conclusions include: (i) UTXs absorb hydrogen till H/U=-0.7 with U3T-tetrahedral sites
occupied by H atoms, followed by further H absorption till H/U=~2 while crystal lattice contracting along
c-axis and certain T atoms moving along c-axis direction. Ener?etic advantage of the crystal structure
changes as well as c-axis contraction In the first stage may play an important role for the second stage.
(ii) The first principles calculation showed a good agreement with experiments, showing high potential of
using the calculation to predict hydrogen absorption properties. (iiig Building a database on the
hydrogenation of uranium alloys based on the first principles calculations additionally to experimental
results will provide an important guidance to superior alloys for hydrogen storage.
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