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Structure and Electrochemical Properties of Composite

Hydrogen Storage Alloy Mg
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Guo Zhenfu, Hou Zhanzhong, Gao Guijun, Gao Xiaona, Guo Yangyang, Yang Guiling

(Hebei North University, Zhangjiakou 075000, China)

Abstract: In order to improve the electrochemical properties of hydrogen storage alloy Mg

2

Ni, modified alloys Mg

1.8 

Zr

0.2

Ni and MgTi

3

 were 

prepared by mechanical alloying, and then mixed and ball milled with Ni in a certain proportion to prepare an amorphous modified alloy 

Mg

1.8

Zr

0.2

Ni-(1.2–X)Ni-XMgTi

3

 (X=0.0~0.8). The results show that there are a large number of nanoscale folds, voids and multiphase structural 

defects on the surface and inside of the composite hydrogen storage alloys after partial substitution modification and coating modification. With 

the increase of MgTi

3

 content (X=0.0~0.5), the initial discharge specific capacity of Mg

1.8

Zr

0.2

Ni-(1.2–X)Ni-XMgTi

3

 gradually increases. When 

the content of MgTi

3

 is 0.5, the initial discharge specific capacity is 973.3 mAh·g

-1

, but when the content of MgTi

3

 is greater than 0.5, the initial 

discharge specific capacity rapidly decreases. The results indicate that the addition of MgTi

3 

is not beneficial to the cycle stability and high rate 

discharge performance of the composite hydrogen storage alloy. By testing the linear polarization, anodic polarization and electrochemical 

impedance spectra of Mg

1.8

Zr

0.2

Ni-(1.2–X)Ni-XMgTi

3

, the surface electrochemical reaction, charge transfer process, hydrogen diffusion in the 

alloy and the electrochemical performance of modified alloys were further investigated.

Key words: magnesium-based hydrogen storage alloy; mechanical alloying; partial substitution; coating; electrochemical property

Corresponding author: Gao Guijun, Lecturer, Department of Chemistry, College of Science, Hebei North University, Zhangjiakou 075000, 

P. R. China, Tel: 0086-313-4029802, E-mail: ggj7559@163.com


