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Fig.1 XRD patterns of Zr70Fe5.4V24.6 alloys: (a) before
sputtering Pd and (b) after sputtering Pd
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Influence of Magnetron Sputtering Pd on Hydrogen Absorption/Desorption Properties
of Zr70Fe5.4V24.6 Alloy

Zhang Mi, Hu Rui, Zhang Tiebang, Zhang Yunlong, Xue Xiangyi, Kou Hongchao, Li Jinshan
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Pd thin film was deposited by radio frequency magnetron sputtering on the Zr70Fe5.4V24.6 (wt%) alloy substrate. The growth
characteristics and microstructure of the Pd membrane were researched. The influence of Pd on the hydrogen absorption/desorption
properties of Zr70Fe5.4V24.6 alloy was also investigated. The results indicate that the sputter deposited Pd film of fcc structure grows with
the (111) preferred orientation. The results of hydrogen absorption/desorption properties test show that Pd film has no significant effect on
activation properties of Zr70Fe5.4V24.6 alloy, as well as hydriding kinetics. The length of plateau area of P-C-T curves increases by about
90% after Pd membrane deposition; meanwhile, the reversible hydrogen storage capacity H/A increases from 0.63 to 1.20. After Pd film
deposition, the absolute value of hydride formation enthalpy and the average value of formation entropy increase by 77% and 56%,
respectively, indicating the formation of the more stable hydride.

Key words: hydrogen storage alloy; magnetron sputtering; Pd membrane; hydriding kinetics; hydrogen storage capacity
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