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Hydrogen Purification Technology
— Development of Hydrogen Permeation Membrane —
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Palladium alloy membranes have been used in hydrogen purifiers. Alternative alloys with higher permeability and lower
cost have been studied with a current development of hydrogen generators for PEM fuel cell automobiles. The hydrogen
permeability for V, Pd alloys and Ni base amorphous were measured and compared with the calculated values from the
measured dilation data. The measured permeability showed good agreement with calculated values, and V, which has high
hydrogen permeability, expanded a lot in hydrogen atmosphere. Membrane modules were prepared and exposed in a cyclic
heating under hydrogen pressure, which simulated starting and shut down of hydrogen purification system. It was found that
alloys with proper permeability should be chosen to avoid breaking by cyclic operation.
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Fig. 2 Schematic diagram of hydrogen permeability measurements
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Fig. 3 Schematic diagram of heating / cooling cyclic experiments
under high hydrogen pressure
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Fig. 4 Temperature dependent of expansion due to hydrogen absorption
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Fig. 5 Calculated permeability and measured values

A SHEES Vol.45 No.3 (2005-9) 123



(a) Pd-23wt%Ag

(1) AEE S 120 umb
BRI ¢ 42 [l

(1) FAAUEZ 1 100 pm?)
BRI 7 [l

%6 0 3R L gk ke s e

Fig. 6 Samples after temperature cyclic experiments
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Fig. 7 Calculated expansion under 0.4 MPa hydrogen environment
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