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Fig.1 Changes in the equilibrium hydrogen pressures of V-
3mol% M alloys at H/M=0.25 (a) and H/M=0.6 (b)
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Table 1 Pd-Ag and typical vanadium-based alloy membranes
and their hydrogen permeabilities
H, permeability,
&/mol-m*stpal?
~1.9%107 623 [59]

Year Alloy T/IK Ref.

1969 Pd75Agzs

1991  VesNis 2~3x10" 673~473 [14][31]
2002 VeoAly (1.3~2)<107  673-523  [44]
2003 VgsNizsAlss 5~7x10" 673-473  [49]

(~0.75~1.1)<10
(~2.57~3.1)<10®

2005 V41 TizoNisg
2010 VgsNils (Wt%)

523~673  [56]
573~723  [33]

2010  VesAlyTas ~1.6x107 673 [53]
2011 VgsNigoTis 9.3x10° 673 [50]
2011 VesTigoNiss 1.05>107 673 [58]
2012 VgsAlyoCos ~1.0x107 673 [60]
2013 V-5W-5Mo ~0.9x107 673 [61]
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Vanadium-Based Alloy Membranes for Hydrogen Purification

Jiang Peng?, Guangsheng Song?, Daniel Liang ?, Wu Wangping*, Hua Tongshu'
(1. Changzhou University, Changzhou 213164, China)

(2. Commonwealth Scientific and Industrial Research Organization, Process Science and Engineering, Clayton, VIC 3168, Australia)

Abstract: Dense metallic membranes are primarily used for high-purity hydrogen separation from a mixture of gases, especially
hydrogen-permeable metallic membranes made of palladium-silver alloys being used for industrial application. However, palladium-silver
alloy membranes have limited industrial application due to their high cost, and alternative to these and less expensive are non-palladium
alloys. Vanadium-based alloy membranes are considered to be one of the most promising metallic membranes due to their higher
permeabilities than palladium-silver and greater resistance to embrittlement as compared to pure vanadium. This paper will review
metallic membranes permeation mechanism, V-based alloy membrane research status, the effect of catalyst layer on hydrogen-permeability,
and vanadium-based alloy membrane fabrication.
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