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Fig.1  Polarization curves of AZ31 electrodes alloy in 8.0% NaCl 

solution with different concentrations of CeN
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Fig.2  Tafel polarization curves of AZ31 electrodes in 8.0% NaCl 

solution with different concentrations of CeN
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Table 1  Potentiodynamic polarization parameters for the corro- 

sion of AZ31 electrodes in 8.0% NaCl solution with 

different concentrations of CeN
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Fig.3  Nyquist diagrams of AZ31 electrodes in 8.0% NaCl solution 

with different concentrations of CeN
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Table 2  Fitting data of AC impedance of AZ31 electrodes in 

8.0% NaCl solution with different concentrations of 
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Fig.4  Bode diagrams of AZ31 electrodes in 8.0% NaCl solution 

with different concentrations of CeN
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Fig.5  Equivalent simulation circuit of AZ31 electrodes in 8.0% NaCl solution with different concentrations of CeN
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Fig.6  SEM images of AZ31 electrodes after immersing in the 

solution with different concentrations of CeN
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Fig.7  Morphology (a) and EDS spectrum (b) of AZ31 electrodes 

after immersing in the solution with 1.0 g/L CeN
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Fig.8  Constant-current discharge curves of battery 
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Abstract: The effect of six hydrated cerium (CeN

3

O

9

·6H

2

O) on the corrosion resistance of AZ31 anode was investigated by a dynamic 

potential polarization method and electrochemical impedance spectroscopy (NaCl). The results show that the addition of CeN

3

O

9

·6H

2

O 

into the electrolyte, which may form Ce(OH)

3

 protective film on the surface of AZ31 magnesium alloy, can improve the corrosion 

resistance of the magnesium alloy. With the increase of the concentration of CeN

3

O

9

·6H

2

O, the Ce(OH)

3

 protective film becomes denser, 

and the corrosion rate of AZ magnesium alloy decreases. When the concentration of CeN

3

O

9

·6H

2

O reaches 1.0 g/L, the corrosion rate of 

the magnesium alloy is the lowest with the corrosion inhibition rate of 70.4%. However, the corrosion rate of magnesium alloy increases 

due to the dissolution of Ce(OH)

3

 protective film when the concentration of CeN

3

O

9

·6H

2

O is greater than 1.0 g/L. From the magnesium 

alloy with the addition of CeN

3

O

9

·6H

2

O after immersion for 50 h, Ce(HO)

3 

protective film can be formed on its surface, which can be 

confirmed by the SEM image of AZ alloy. The Mg

2+

 charge transfer resistance increases by 69.5 Ω from the equivalent circuit diagram, 

which improves the corrosion resistance of the magnesium alloy. The discharge performance of CeN

3

O

9

·6H

2

O is improved as revealed by 

the discharge test, and the discharge time is prolonged by 40 min. 

Key words: AZ31 magnesium alloy; CeN

3

O

9

·6H

2

O; corrosion rate; electrochemical 
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