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Effect of alloying and heat treatment on
electrochemical behavior of Mg anode

WANG Nai-guang, WANG Ri-chu, YU Kun, FENG Yan, PENG Chao-qun
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Abstract: Mg anode materials were prepared by melting and casting. The effects of chemical composition and heat
treatment on the electrochemical corrosion behavior of Mg anode materials were investigated by potentiodynamic
polarization and galvanostatic tests. The scanning electron micrographs of the secondary phase after aging treatment and
the corroded surface of specimens after galvanostatic test were observed by OM, SEM and XRD. The results show that
the stable potential of Mg anode materials decreases from —1.547 V to —1.772 V with the increase of Hg contents, Hg is
an activator element of Mg anode materials. The MgsGa, phase precipitates homogeneously along the grain boundary and
within the grain when the Mg-Hg-Ga alloys were aged at 200 ‘C for 96 h. The order from big to small of the
electrochemical activity of the alloys is the as-cast specimens, the specimens aged at 200 ‘C for 96 h, the specimens
aged at 200 ‘C for 2 h and super-saturated solid solution, and the corrosion resistance of the alloys follows the opposite
order. The corrosion of the aged Mg-Hg-Ga alloy is mainly generous attack and pitting attack.
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Table 1 Chemical composition of Mg anode materials

Specimen No. Chemical composition
1 Mg-1.1%—1.5% Hg-1%—-3% Ga
2 Mg-1.6%-2.0% Hg-1%—-3% Ga
3 Mg-2.1%-2.5% Hg-1%—-3% Ga
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Fig.1 Optical micrographs of super-saturated solid solution

specimens: (a) Specimen 1; (b) Specimen 2; (¢) Specimen 3
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Fig.3 Polarization curves in 3.5% NaCl solution at 25 ‘C(a)
and galvanostatic curves(b) at current density of 100 mA/cm?

of super-saturated solid solution specimens 1, 2 and 3
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Table 2 Data of potentiodynamic polarization and
galvanostatic tests of super-saturated solid solution specimens 1,

2 and 3

Specimen No. J/(mA-cm %)  ¢J/V 0/V oV

1 1.232 -1.657 —-1.650 —1.547
2 1.445 -1.834 -1.859 —-1.765
3 1.763 -1.731  -1.927 -1.772
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Fig.5 SEM images of specimen 3: (a) Super-saturated solid and galvanostatic curves(b) at 100 mA/cm’ current density of
solution; (b) Aged for 96 h specimens 3
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Table 3 Data of potentiodynamic polarization and galvanostatic

tests of specimen 3 under different conditions

Specimen J/(mA-cm?)  ¢/V Y Y
3-cast 8.247 -1.846  —1.964  -2.025
3-sol" 1.763 -1.731 -1.927 -1.772
3-2h 2.755 -1.807  -1.930  -1.805
3-96 h 6.250 -1.826  —1.933  -1.980

1) Sol is solid solution.
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Fig.7 Corroded morphologies of surface and longitudinal
section of specimen 3 aged for 96 h
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Fig.8 XRD pattern of corrosion products of specimen 3 aged

for 96 h after galvanostatic test
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