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Search and qualification of uranium alloys with high hydrogen storage capacity
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Hydrogen absorption properties of ZrNiAl-type uranium intermetallic
compounds have been investigated experimentally and first principles calculations, which along with
literature data are used to build uranium intermetallic compounds hydrogenation database. It
revealed that especially UNiZn potentially absorbs more than 3H/U changing the crystal structure
from ZrNiAl-type to AIB2-type with higher symmetry similarly to UNiAl. The U-H atomic distance of 0.
24 nm in the stable structure is quite similar to that in UNiAl (0.235 nm), database average (0.232
+ 0.013 nm) and binary hydride UH3, while these distances are significantly longer than other
elemental systems. Transformability enabling the uniquely long U-H distance can be an important
factor for an uranium compound with large hydrogen capacity.
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