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Influences of heat treatment on electrochemical performances and
corrosion behaviors of Mg-Al-Pb anodes
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Abstract: Mg-6%Al-5%Pb (mass fraction) anode material was prepared by the induction melting protected by argon.
The electrochemical performances and corrosion behaviors of the anode specimens under different heat treatment
conditions were studied by electrochemical measurements and immersion tests. The microstructures and the corroded
surfaces of the anode specimens were examined by SEM. The results show that Mg-6%Al-5%Pb anode specimen aged at
100 °C for 8 h has the optimal performance with the stable potential of —1.455 V (vs SHE), corrosion current density of
0.063 mA/cm” and average rate of hydrogen evolution of 0.8 mL/(cm®h). There is an incubation period to the corrosion
onset of Mg-6%Al-5%Pb anode, during which the hydrogen evolution rate is small. For long time immersion, the
hydrogen evolution rate becomes linear and the process of corrosion achieves steady state.
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Table 1 Chemical compositions of Mg-6%AI-5%Pb anode

(mass fraction, %)

Al Pb /n Mn Fe Ca
6.14 5.46 0.045 0.009 0.013 0.018

Cu Sn P S Mg
0.051 0.019 0.028 0.028 Bal.

K F A 25500 s R R A 22 e o FRRE
RIS SiC Wb ddT B Zpr R A2, R AT
BRI TAETH, RS 10 mm X 10 mm (4. K5
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Fig.1 Galvanostatic(a) and potentiodynamic polarization(b)

curves of Mg-6%Al-5%Pb anodes in 3.5%NaCl solution under

different heat treatment conditions
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Table 2 Data of electrochemical measurements of Mg-6%Al-

5%PDb anodes under different heat treatment conditions

Specimen Ostable! V Ocor/ V Jcm/(mA'cmfz)
As-cast —-1.410 —-1.336 0.121
Solid solution —1.438 —1.328 0.116
200 ‘C-aged —1.420 —1.264 0.068
100 ‘C-aged —1.455 —-1.359 0.063
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Fig.2 SEM images of as-cast (a) and 100C-aged (b)
specimens of Mg-6%Al-5%Pb anodes

3 BEA 100 CIHARAS Mg-6%Al1-5%Pb LT Al JTLZE M Pb ST A4 4 15
Fig.3 Surface distribution of Al and Pb of as-cast and 100 C-aged Mg-6%Al-5%Pb; (a) Al, as-cast; (b) Pb, as-cast; (c) Al,

100 ‘C-aged; (d) Pb, 100 ‘C-aged
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Fig.4 Surface corrosion morphology of Mg-6%Al-5%Pb
anode specimen aged at 100 C after galvanostatic test for
1000 s
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Table 3 Average hydrogen evolution rate v, and corrosion
rate of Mg-6%Al-5% Pb anodes under differen“t heat treatment

conditions immersed in 3.5% NaCl solution

Specimen VHZ,Q 0 PHZ*MEI/ PJngf/
(mL.em ~h™)  (mma )  (mma')

As-cast 1.54 84.23 3.70

Solid solution 1.50 82.04 2.65

200 C-aged 1.10 60.17 1.55

100 C-aged 0.81 44.30 1.44
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Fig.5 Changing curves of hydrogen evolution volume with

immersion time for Mg-6%Al-5%Pb anodes immersed in 3.5%

NaCl solution for 13 h under different heat treatment conditions
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