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Fig.1 Nyquist diagrams of AZ31 magnesium alloy in 3.5% NaCl

solution containing different concentrations of NasPO4
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Fig.2 Bode diagrams of AZ31 magnesium alloy in 3.5% NaCl
solution containing different concentrations of NazPO4:

(a) modulus value plots and (b) phase value plots
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Fig.3 Equivalent simulation circuit of AZ31 magnesium alloy



* 2262 -

WA & RMRS TR

44 3

F1 AZBLHEESESTREIRE NasPO, 8 3.5% NaCl
B3R PRI A B
Table 1 Fitting data of AC impedance of AZ31 magnesium
alloy in 3.5 % NacCl solution containing different
concentrations of NazPO4
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magnesium alloy in 3.5% NaCl solution
containing different concentrations of Na;PO,
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Fig.4 Polarization curves of AZ31 magnesium alloy in 3.5%
NaCl solution containing different concentrations of
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Fig.6 SEM images of AZ31 magnesium alloy after immersing in

the solution with different concentrations of NasPOa:
(a) blank, (b) 1.0 g/L, (c) cross-section of Fig.6a, and
(d) cross-section of Fig.6b
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Inhibition Effect of Sodium Phosphate on the Corrosion
of AZ31 Magnesium Alloy in 3.5 wt% NaCl Solution

Zhou Na, Hou Lifeng, Wei Yinghui, Guo Chunli, Du Huayun
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The corrosion inhibition behaviors of sodium phosphate (SP) on AZ31 magnesium alloy in 3.5 wt% sodium chloride solution
were investigated by electrochemical impedance spectroscopy (EIS), potentiodynamic polarization curve, static weight-loss test and
scanning electron microscope (SEM). The results indicate that SP protects AZ31 magnesium alloy from corrosion in 3.5 wt% sodium
chloride solution, and the inhibition efficiency increases with higher SP content. When the SP concentration is 1.0 g/L, the inhibition
efficiency is up to 81.5%. Moreover, according to the results of SEM, it is found that the corrosion inhibition of AZ31 magnesium alloy by
SP is attributed to the protective film containing Mg(OH), and Mgs(PO4). formed on the electrode surface. The compact film, which
reduces the substrate contact with CI, thus inhibits the anodic reaction of the magnesium alloy.

Key words: AZ31 magnesium alloy; corrosion inhibitor; sodium phosphate; EIS; polarization curves
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