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Elucidation of the mechanism for hydrogen permeation of Pd-free vanadium
membrane and application for hydrogen separation from anmonia
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The effects of surface V species on the hydrogen permeability through V
membrane without Pd-catalyst overlayer are investigated by the hydrogen permeation test and the XPS
measurement. The steady-state hydrogen permeation flux through Pd-coating free V membrane after the
redox treatment is more than twice that of the non-treated membrane. The fraction of V0+/V2p3/2 on
the surface of membrane just after the redox treatment is approximately 2%, and the amount of V3+ is

larger than V4+. This fine balance of the V species composition on the surface is found to induce
the high hydrogen permeability. The composition of V species on the surface of the redox-treated
membrane changes to V3+ < V4+ by oxidation of V3+ to V4+ during the hydrogen permeation test for a
long time. The loss of the fine balance in the composition of V species is considered to be the
cause of the degradation of hydrogen permeability.
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