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Table 1 EDS analysis results of alloy samples

ds 1255 (b) Vi3 75Pdy 553 (€) Vg 75Pd) 5605sMO 56553 (d) Vg 75Pd5 55MOy 55

Sample Nominal composition, Measured composition, x/% .
Identified phases by XRD
No. x/% A% Pd Mo
1 Voes75Pd3 125 96.89 3.11 V(Pd)
2 Vo3.75Pdg s 93.69 6.31 V(Pd)
3 Vo.575Pd) 565sMO; 5605 96.82 1.67 1.50 V(Pd, Mo)
4 Vo375Pds 15sMOs 155 93.71 3.40 2.89 V(Pd, Mo)
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Fig. 4 Hydrogen absorption p—c—T curve (a) and hydrogen absorption enthalpy calculation curves (b) of pure V sample
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Effects of (Pd, Mo) doping on structure and
hydrogen permeation properties of V solid solutions

WANG Zhong-min'?, WUChen-xi "%, ZHANG Yan-li?>, LONG Qian-xin®>, WANG Feng?,
QIAO Tao', HUANG Zhi-min?, DU Yong®

(1. High-Performance New Material Industry Research Institute,
Guangxi Academy of Sciences, Nanning 530000, China;
2. School of Materials Science and Engineering, Guilin University of Electronic Technology,
Guilin 541004, China;
3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Element doping is an effective means to improve the high hydrogen solubility and hydrogen
embrittlement of metal vanadium. In this paper, the effect of (Pd, Mo) doping on the structure and hydrogen
permeability of V-based solid solution was studied. The results show that the V. Pd and V,,_Pd ,Mo_, (x=
3.125, 6.25) alloys prepared by arc melting are V-based solid solutions with a V-BCC phase structure. Compared
with metal V, the (Pd, Mo) doped solid solution has obvious lattice expansion, and the double-doped
Vy345Pd; ,sMo, |, solid solution has the largest lattice expansion rate (0.251%). Doping reduces the hydrogen
solubility of metallic vanadium and increases the enthalpy of hydride formation, which is beneficial to improve the
hydrogen embrittlement resistance of metallic vanadium. The double-doped V,,_Pd ,Mo,, (x=6.25) alloy shows
good overall hydrogen permeability properties. The V,,,.Pd, ,;Mo, ,; alloy has a higher hydrogen diffusion
coefficient (6.37x10™'"%m?/s, 298 K), which is more than 5 times that of single-doped V., ,.Pd, 5 alloy, and the
Vg, 55Pd; ,sMo, |, alloy also has a high Vickers hardness of 279.66 HV. This study confirms that the V-based solid
solution structure can be adjusted through a reasonable selection of elements doping and proportions, and then the
overall performance of hydrogen permeation can be adjusted.

Key words: (Pd, Mo) doping; V-based solid solution; hydrogen solubility; H-diffusion coefficient; hydrogen

embrittlement resistance
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