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Electroactive materials possessing cavity sites
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Inorganic clathrates have provided a platform for rich intercalation
chemistry and have been used widely in application. Among these, the inner cavity space rarely
affects the electronic structure of the framework. We report that the anti-Re03-type compound Na3N
has a metallic nature irrespective of the stoichiometric chemical composition of simple
representative elements and that this unusual nature originates from the collapse of the bandgap
owing to the presence of a crystallographic cavity. Na3N is a unique nitride, which possesses an
electronically active cavity space.

We also found intermetallic materials possessing crystallographic cavity sites. The cavity space
is occupied by anionic electrons, that is, these have electronic structure like electrides. These
materials loaded with Ru particles worked as an efficient catalyst for ammonia synthesis.
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