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Fig. 1 SEM images of films under different magnifications: (a), (b) Unmodified LDHs film; (c), (d) LDHs/PA film, pH=5;

(e), (f) LDHs/PA film, pH=7; (g), (h) LDHs/PA film, pH=10
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Fig. 2 XRD pattern of films: (a) Unmodified LDHs film;
(b) LDHSs/PA film, pH=5; (c) LDHs/PA film, pH=7; (d) LDHs/
PA film, pH=10
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Fig. 3 FT-IR spectra of films: (a) Unmodified LDHs film;

(b) LDHs/PA film, pH=5; (c) LDHs/PA film, pH=7; (d) LDHs/PA

film, pH=10
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Fig. 4 Polarization curves of films in 3.5% NaCl solution
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Table 1 Parameters from polarization curves of films in 3.5%

NaCl solution

Sample Peor (;:VS CEY (u/{f()cr;;—z)
Unmodified LDHs film —1484 37.93
LDHSs/PA film, pH=5 —1468 17.86
LDHSs/PA film, pH=7 —-1439 11.81
LDHs/PA film, pH=10 —1454 11.94

X —7KE A S AR pH AE F K AMEIRE &
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Fig. 5 EIS plots of films in 3.5% NaCl solution: (a) Nyquist
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Fig. 6 Electrical equivalent circuit of films in 3.5% NaCl

plots; (b) Bode plots solution
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Table 2 Parameters from EIS of films in 3.5% NaCl solution
Ry O/ Ry/ (0% R,/ R,/
Sampl _ _
ample (Qemd)  (WF-em?) m (Qem?)  (uF-em?) 2 Qcm?)  (Q-emd)
Unmodified LDHs film 33.95 8.646 0.8161 780.9 13.55 0.8772 43.16 824.06
LDHs/PA film, pH=5 67.55 6.469 0.8480 665.5 4.952 0.9333 2080 2745.5
LDHs/PA film, pH=7 65.58 9.414 0.7895 2048 3.200 0.7893 3831 5879
LDHSs/PA film, pH=10 51.94 9.344 0.8508 957.3 5.575 0.8450 1810 2767.3
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Fig. 7 Mechanism for chelate process of phytic acid
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Fig. 8 Schematic diagram of formation of LDHs/PA film on magnesium alloy
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Effect of pH value of phytic acid on
hydrotalcite/phytic acid film on AZ31 magnesium alloy

LEI Li, YAN Ran, CHEN Shou-gang, LIU Bao-yu, HUANG Xiao-xin, GAO Chun-li

(School of Materials Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: In view of the serious cracking of the single hydrotalcite film on the surface of magnesium alloy, the
hydrotalcite/phytic acid (LDHs/PA) film was prepared by phytic acid post-treatment. The morphology, chemical
composition and electrochemical property of the film were studied by means of SEM, XRD, FT-IR and electrochemical
experiments. The formation mechanism of the film was discussed. The results show that the phytic acid post-treatment
can improve the crack of the LDHs film. The pH value of phytic acid has effects on the compactness and chemical
composition of the LDHs/PA film. When the pH value of phytic acid is 7, the LDHs/PA film is the densest and the
corrosion resistance is the best.

Key words: magnesium alloy; LDHs/PA film; corrosion resistance; film forming mechanism
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