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Fig.1  Schematic illustration of in-situ small punch test apparatus  

equipped with gas flow system
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Fig.2  Schematic diagram curve of PCT 
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Ref. 

V-9Al 550 100 773 90 [15] 

V-8Fe 187 100 623 24 [19] 

V-10Fe 400 100 623 45 [19] 

V-11Fe 600 100 623 53 [19] 

300 10 773 73 [25] 

V-5W 

600 10 773 101 [27] 

300 10 723 73 [27] 

150 10 673 52 [27] V-5W-5Mo 

187 100 623 2.4 [19] 

400 100 623 5.6 [19] 

Pure Pd 

600 100 623 10.6 [19] 

Pd-27Ag 550 100 623 20 [15] 
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Table 2  Diffusion energy barrier (E

a

) and diffusion coefficient (D) 

of H in V and its alloys at the temperature of 673 K
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Pure V 0.165 1.25  

V-Al 0.150  1.54 

V-Ti 0.127 2.10  

V-Cr 0.192 0.85 

V-Fe 0.211 0.65 

V-Ni 0.198 0.78 

V-Nb 0.146 1.66 
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Abstract: The fifth group metal element V with the body-centered cubic (bcc) structure has higher permeability, better mechanical 

properties and lower price than Pd metal. Due to these merits, various vanadium alloy membranes have been developed to show greater 

resistance to embrittlement than pure V, which are a promising alternative for existing commercial Pd-Ag alloy membranes. In this research, 

we presented a review for the hydrogen permeation principle, ductile-to-brittle transition hydrogen concentration and the permeability of 

vanadium alloy membranes and gave some perspectives about the future development. 

Key words: hydrogen separation; ductile-to-brittle transition hydrogen concentration; V-based alloy membrane; hydrogen embrittlement 
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