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The alloying effects of the transition metals on the durability for Pd-based hy
drogen permeable membranes are investigated systematically. The surface defects, so called Kirkendall void
s, that cause a gas leakage, are formed around iron particles adhered on the Pd-based metal membrane durin
g hydrogen permeation reaction. It is found that the formation of surface defects is prevented by the addi
tion of group 5, 6 metals, Zr or Re into palladium. It can be understood that the improvement of the durab
ility against the iron particles may attributable to the decrement of the inter-diffusion rate through the

modification of the vacancy formation energy by the addition of these metals. W addition is also effectiv
e for toughening of Pd-based alloy membrane. The durability is improved without compromising the high hydr
ogen permeability by the addition of prevents metals of only 1 mol% for surface defects.
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