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Brief on Palladium-based Alloy Films for Separation of High-purity Hydrogen
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(Northwest Institute for Non-ferrous Metal Research, Xi'an 710016, China)

Abstract: After adding Y, Cu, Ru or In to Pd to further prepare the palladium alloy membrane, its
hydrogen permeability and strength properties will change. The hydrogen permeability and physical
properties of palladium-based alloy films, as well as the influence of temperature and gas composition on
properties are introduced. The performance characteristics and application fields of PdAg, PdCu, PdY,

PdRu and PdInRu are described.
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Tab.1 Specific hydrogen permeability of palladium-based membrane alloys at different temperature (mL/(s-cm?)
G 200°C 250°C 300C 350C 400°C 450°C 500C 550°C 600C
Pd - - 0.7 0.8 1.01 1.18 1.35 1.50 1.68
Pd-7Y - 2.6 3.1 3.6 4.13 4.59 5.18 5.57 5.7
Pd-40Cu - 1.1 1.3 1.5 1.65 1.75 - - -
Pd-6Ru 0.3 0.4 0.55 0.7 0.9 1.1 1.3 1.5 1.8
Pd-6In-0.5Ru - 0.7 0.85 1.0 1.2 1.5 1.7 1.9 22
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H A B =58 (600 MPa), {H = 38PN T M REAR X 4% alloys in the annealed state
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Tab.3 Linear thermal expansion of palladium-based membrane alloys in hydrogen

ALY 30C 50°C 100°C 150°C  200°C  250C 300C 350°C 400°C 450C 500C
Pd-7Y 3.2 2.8 2.37 2.0 0.96 0.76 0.46 0.30 0.23 0.19 0.11
Pd-40Cu 3.1 2.7 2.2 1.8 0.57 0.50 0.43 0.28 0.20 0.14 -
Pd-6Ru 2.74 2.42 1.7 0.25 0.15 0.09 0.07 0.06 0.05 0.04 0.04
Pd-6In-0.5Ru 4.1 3.5 3.2 2.3 0.76 0.63 0.5 0.32 0.25 0.19 0.13
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Fig.1 The component of Pd-Y alloy tube
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