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Table 1 Hydrogen permeability @ or flux J of single-phase
V-Al alloy membranes

Alloy H permeability and H flux T/K  Ref.

Pds;Ags @=2.52x10"% mol'm™"-s™"-Pa™'? 623 [24]
VoAl @=1.3~2.0x10° mol'm™"-s"-Pa'? 523~673 [14]
VooFesAls @=8.0x10° mol'm™-s"-Pa®  473~673 [18]
VissAljoCos @=9.5%x10" mol'm™+s"'-Pa’"? 673 [19]
Vs9.8A110Bo2 J=14 (mL/min)-cm’ 673 [22]
VissAljoTas @=1.6x10" mol'm™-s"'-Pa’"? 673  [23]

F1Y(0.05 mol%) 1E h i A I B VgsNiys & G P71,
TEAS[RD JE T AMESE S, 573 KR HRAAE L%
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Table 2 Hydrogen permeability of single-phase V-Ni alloy

membrane

Alloy (p/}fn‘:jﬁf? 1;::] . TK  Ref.
VisNiys 2~3%x1078 473~673 [25]
Pd/VssNiisYo.os, Tio.os 5.2x10°® 423~673  [27]

Electroless plating 3
) 3.4x10 623 [28]

Pd/V35N115

Pd-30Ag/VgsNiis 2.53x10°® 473 [32]
PdgoCuso/VssNiis 3.72x10°® 473~673 [34]
VisNijo.sAlss 5~7x10® 473~673 [39]
VisNijoMns 4.2~4.8x10® 573~673 [40]
VisNijoCos ~3.6x10° 573~673  [40]
VssNijoPds ~4.8x10° 573~673  [40]
VisNijoFes ~1.6x10" 573~673  [40]
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Table 3 Hydrogen permeability or flux of single-phase V-M-N alloy membrane

Alloy H permeability, ®/mol-m™-s"-Pa’'? H flux, J/(mL/min)-cm™ T/K Ref.
VooPdio 3.86x10°° 673 [41]
ALL03/Pd/VgsPd; 6.3x10™"? - 573~673 [43]
VooFeio 60 623 [44]
VooFeg 32 623 [45]
VsoFer - 71 623 [45]
VooTiro 1.9~2.5x10°® 723~783 [46]
V36Moso 2.6x10° 473~673 [49]
V.5Nbo s 1.4x10° 673 [50]
VoY, 1.48x10° 673 [51]
VosWsMos ~0.9x107 - 673 [52]
Vs95Cri0Yo.2 - 6.26 673 [53]
VisCrioAls ~1.5%x107 / 673 [54]
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Research Progress in Single-phase V-based Alloy Membranes for Hydrogen Separation

Jiang Peng'?, Huang Huanchao', Song Guangsheng?®, Zhang Yi', Wu Wangping', Wang Zhizhi', Wang Qi'
(1. Changzhou High Technology Research Key Laboratory of Mould Advanced Manufacturing,
Changzhou University, Changzhou 213164, China)
(2. Anhui University of Technology, Maanshan 243002, China)

Abstract: The Pd-Ag alloy membrane has been commercially used as a metal membrane for separating high-purity H,, but the material
cost of the Pd-Ag alloy membrane is high, and its large-scale application is limited. The single-phase V-based alloy membranes have higher
hydrogen permeability and mechanical strength and lower cost than the Pd-Ag alloy membrane, and the hydrogen embrittlement resistance
is greatly improved compared with the pure V, and the plasticity and hydrogen permeability are also higher than those of multi-phase V-based
alloy membranes, and thus become one of the potential materials to replace the Pd-Ag alloy membrane. In this paper, the research progress of
single-phase V-based alloy membranes for hydrogen separation was reviewed, including the types of single-phase V-based alloy membranes
and hydrogen permeability, the influence of microstructure on hydrogen permeability, and the failure mechanism of alloy membranes, etc. The
future development trend of single-phase V-based alloy membranes for hydrogen separation was also prospected.
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