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In order to clarify how a co-existing gas such as water vapor, carbon monoxide, carbon dioxide or
methane affects the hydrogen permeability of Ag 23wt%-Pd membrane of 20 pm in thickness,
hydrogen permeation measurements were carried out. The hydrogen permeation fluxes were
reduced when the co-existing gas was introduced together with hydrogen. By a precise analysis
of the surface reaction, an empirical rate equation of the surface reaction has been proposed as
functions of temperature, partial pressure and the components of the co-existing gas. The
hydrogen permeation flux at 873 K was estimated using the rate equation obtained for the
surface reaction with the co-existing gas. It was suggested that the co-existence of water vapor
affects the hydrogen permeability the most. The interference effect of the co-existing gas is
negligible for the membranes thicker than 10 pm. Due to slow surface reaction kinetics, the
permeation flux does not increase inversely proportional to the membrane thickness. The
permeation flux becomes saturating to a constant determined only by the surface reaction rate as

the membranes thinned.
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