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Development of hydrogen membranes based on hydride ion conductors

Aoki, Yoshitaka
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The incorporation of mobile hydridic defects was demonstrated for
low-crystalline Zr3N4-3 films deposited by radio frequency reactive sputtering under a flow of
nitrogen-rich reactive gases. Extended X-ray adsorption fine structure analysis confirmed that the
local coordination environment around the Zr atoms was very close to that of the orthorhombic Eu304
phase. Pristine Zr3N4-6 films exhibited n-type semiconductor behavior owing to the presence of
nitrogen vacancy donors. Electrochemical analysis and spectroscopy confirmed that Zr3N4-6 was
readily hydrogenated upon exposure to H2 gas at 300 degreeC to form hydridic defects via electron
donation to hydrogen adatoms. Hence, the hydrogenated film exhibited H- ion/electron mixed conductor

behavior in an H2 atmosphere. In addition, ammonia synthesis was demonstrated with membrane
reactors comprising of H-/e- mixed conducting MoN nanocrystalline membranes for hydrogen separation

and hydride ion-containing catalysts support.
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