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Electrochemical properties of AZ31 alloy as anode material of
rechargeable magnesium batteries
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Abstract: The electrochemical properties and surface morphologies of AZ31 alloy and commercial pure Mg as anode

materials for rechargeable magnesium batteries were studied by cyclic voltammetry (CV), constant current

charge/discharge measurement of coin-type cells and scanning electron microscopy (SEM). The results show that the

over-potential of dissolution-deposition for magnesium on AZ31 alloy is a little higher than that on commercial pure Mg,

and the coulombic efficiency during the initial cycle is lower than that of pure Mg; but the coulombic efficiency of AZ31

remains stable in the long-term cycle. Furthermore, AZ31 alloy effectively restrains the formation of dendrite Mg and

improves the cyclic performance of batteries.

Key words: rechargeable magnesium battery; AZ31 alloy; commercial pure Mg; anode materials; electrochemical

properties; surface morphologies
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Fig.2 Dissolution-deposition cycling curves of magnesium on
AZ31 alloy (a) and commercial pure Mg (b) electrodes in

initial 30 cycles

Fig.3 Comparison of dissolution-deposition of magnesium on
AZ31 alloy (a) and commercial pure Mg (b) electrodes in last

cycles
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Fig.6 SEM images of electrodes of commercial pure Mg ((a), (b)) and AZ31 alloy ((c), (d)) after long term cycles
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