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We have extended the material concept of electrides gelectrides , explored
new properties, and applied them to new applications. The concept of electrides, which had been
limited to materials based on bulk electron-deficient ionic crystals, was successfully extended to
surfaces, neutral and electron-rich types, and intermetallic compounds. In terms of new properties,
we discovered that 1D electrides are Mott-type insulators, 2D electrides can be a platform for
topological materials, ferromagnetism mediated by anion electrons in rare-earth carbide electrides,
and electrides that are stable even in water. In the application, we found that amorphous electride
thin films are excellent as electron injection layer materials for OLEDs due to their low work
function and high transparency, and that cobalt-based intermetallic compound electrides and surface
electrides, nickel-supported cerium nitrides, show high activity as ammonia synthesis catalysts
without ruthenium.
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