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ABSTRACT

H: permeation flux though a 100mm-thick Pd-Ru (6wt%) membrane was measured at
various temperatures and pressures. The permeation flux followed the Sievert's law and thus
the rate-limiting step of the hydrogen permeation was the bulk atomic diffusion step. The
activation energy of the permeation flux was obtained at 17.9 kJ/mol and this value is
consistent with those published previously. While no degradation of the permeation flux was
found in the membrane exposed to the O, and CO; environments for 100 hours, the
membrane exposed to N environment for 100 hours showed the degradation in the H,
permeation flux. The H: permeation was decreased as the exposure temperature to Ny,
environment was increased. The H: permeation flux was fully recovered afier the membrane
was kept in the H environment for certain time. The permeation flux degradation might be
caused by the formation of metal nitride on the membrane surface.
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Fig. 1. A Pd-Ru membrane welded on a stainless
steel tube.
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Fig. 2. Schematic diagram of the permeation cell.
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Fig. 3. Pressure dependency of H, permeation flux
through Pd-Ru membrane.
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Fig. 4. Temperature dependency of H, permeation
flux through Pd-Ru membrane.
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Table 1. Variation of H; permeation flux after
exposure to various gases

Gases | Before Exposure| After Exposure

CO; 14 m/m' - h. 14 m/m’ - h.
O2 14 m/m' - h. 14 m/m' - h.
N2 14 m/m' - h. 1.3 m/m' - h.
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Fig. 5. Variation of normalized H; permeation flux
with exposure temperature to N; environment.
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Fig. 6. Recovery of H; permeation flux.
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