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Investigations of formation process of a complex hydride with high hydrogen
densities and exploration of new hydrides
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Complex hydrides with covalently bonded hydrogen have potential for
hydrogen storage materials because of the high hydrogen densities. Although the formation
(hydrogenation) and decomposition (dehydrogenation) processes of the complex metal hydrides is of
fundamental and technological interest, they have not been understood properly. In this study, we
elucidated hydrogenation and dehydrogenation processes of a complex hydride LaMg2NiH7. In the
hydrogenation process, intermediate phases existed before the formation. In the dehydrogenation
process, chemical bonds around hydrogen atoms weakened before the decomposition. In particular, the
metal atomic arrangements are maintained during the hydrogenation process, which proceeded at room
temperature. This was much lower temperature than typical complex hydrides. Therefore, the
maintaining metal atomic arrangement during the hydrogenation process is one important for guideline

of designing hydrogen storage materials at moderate conditions.
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