B IR FKERMARBE R £ > 7 — &9 1 57—64, 1999,

INF T LR DOKRERICKITTREBRILEDOR
2 - EBEH AT D EE

*BIUXAFRERETFMAR
S EIRPAFRMLGHERE L 2~
T930-8555 EILIMIAETE3190

Influence of Surface Oxide Film on Hydrogen Permeation

through Vanadium Membrane

Ryo HAYAKAWA,Yuji HATANO and Kuniaki WATANABE
Hydrogen Isotope Research Center,Toyama University
Gofuku 3190,Toyama 930-8555,Japan
(Received June 8, 2000; accepted July 3, 2000)

Abstract

Temperature dependence of hydrogen permeation rate was examined for a vanadium
membrane oxidized at room temperature by exposure to air. Pressure dependence of the
permeation rate was also examined to determine the rate-controlling process of the
permeation. The change in the chemical state of surface oxide by heating in vacuum was
analyzed by X-ray photoelectron spectroscopy (XPS). The permeation rate was small below
300 C and significantly increased in the temperature range from 300 to 400 T . The
rate-controlling process of the permeation was determined as surface reaction because the
permeation rate increased in proportion to the upstream pressure. A surface oxide film
consisting of V,0; and VO was formed on the vanadium surface. At almost the same
temperature at which the permeation rate increased, V,0; and VO were reduced to metal.
Hence, the increase in permeation rate at a temperature above 300 °C was ascribed to the

reduction of V,0; and VO to metal. The reduction of V,0; to metal took place via VO.
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Fig.1 Schematic description of experimental apparatus.
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Fig.2 Change in hydrogen permeation rate Fig.3 Temperature dependence of hydrogen permeation
with time in transient state at 300°C and 0.4Pa. rate through vanadium membrane at 0.4Pa.
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