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Fig.1 XRD patterns of LDHs-NO3;, LDHs-WO, and LDHs-Cys
in different ranges: (a) 0°~80° and (b) 5°~30°
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Fig.2 SEM images of surface (a~f) and cross-sectional (j~1) morphologies and EDS analysis (g~i) of LDHs-NOs (a, d, g, j),

LDHs-WOu (b, e, h, k), and LDHs-Cys (c, f, i, 1)
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K 3 LDHs-NOs;. LDHs-WO, fl LDHs-Cys 454 7 35 i) SEM J& A
Fig.3 SEM images of LDHs-NOj (a), LDHs-WO4 (b), and LDHs-Cys (c) after adhesion test
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Fig.4 Nyquist plots (a) and equivalent circuit (b) of LDHs-NOs,
LDHs-WO4 and LDHs-Cys

% 2 LDHs-NO;. LDHs-WO, 1 LDHs-Cys HIfE i B &
Table 2 Fitting data of impedance of LDHs-NO3;, LDHs-WO,4 and LDHs-Cys

Sample R 2 C-};Eom/ 2 Romer/z -5 OVSV/ a2 C-oPEin/ 2 Pin R;nner/ 2 -SCdl/ 2 Na 501/ 2
Q-cm”  x107 F-cm Q-cm x107S7- Q7 -cm %107 F-cm x10°Q-em”  x107 F-cm x10” Q-cm
LDH-NO; 11.12 1.29 103.1 7.41 1.86 0.51 5.64 1.19 0.91 2.47
LDH-WO, 27.34 1.97 342.1 52.8 1.78 0.52 24.7 1.32 0.85 5.52
LDH-Cys  32.88 2.79 433.6 2.19 1.49 0.50 36.7 1.29 0.86 3.77
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Fig.5 Nyquist plots of scratched LDHs-NOs3 (a), LDHs-WO, (b) and LDHs-Cys (c) after soaking in 3.5%NacCl solution for different days;

equivalent circuits of LDHs-NOjz and LDHs-Cys for 0 d (d) and of the other samples for different days (e)

ATLLE Y, 3 RIS ) A 5T R~ 42 B ¥ v I T 1) 28
o 5 S 8K G RN (B KR 1 Sd Se HEATRL G
W15 2 H s 22 T A kB R 6 e BEARSR
&> LDHs-WO, 1] R fH 51 1 53 4b 2 Fii )2 . LDHs-NO;
Fl LDHs-Cys fE 0 d I R, MMM+, BiJS
LDHs-Cys HLFEAS Fh vy SR o 88 )2 1) P BH 8 4 52 B 56
BORJE o/, 3 PR Z 470 8 d INF 0] A i) £
PR Bt

K] 7 4 LDHs-NO;, LDHs-WO, fil LDHs-Cys 7£ A
A2 6L I R] J5 ¥ SEM JES . K 7 Faf LG Y, 3 Fd
2 Ha R DX T AR AR OB S il B S R AR, 4 d
(K 7a, 7g, Tm) WRITRAL A HE A iAa I )=
iRy PERER 2. M 8 d (] 7b, 7h, Tn)E] 16d (K
7d, 7j, Tp), MRJZBRORBRECE, BREE LA LA e
E T, JF HBET A L W SR 4R, 24 d (71,
71, To)INE B A K, HARINIR X SE0E B 5=
RGBS J2 v 5 AR AR ) o 56 Bl 15 7 A He AT IS 2 A
5, LDHs-NOs;7E 16d (& 7d). 20d (& 7e) M#
TIHN 2 PR RAFAE IR KRR L, 24 d (B 70 I
HEG AR T35 2 TS5, TR AR R

8 W RIJR AL 5 LDHs-WO, IR A% LE AN 7] 152 ¥ I

100.0

—=— LDHs-NO,
—e— LDHs-WO,
—=— LDHs-Cys

80.0

g 60.0
Q
G
= 40.0
~

20.0

0.0

0 4 8§ 12 16 20 24
Time/d

K6 3 FiiR)ZZ IR S 50 P& LK R 4R
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¥l 7 LDHs-NOs. LDHs-WO4 Fl LDHs-Cys JIEJ22 AN ] 32 0 8 1915 RIJR X 381 SEM JE 3
Fig.7 SEM morphologies of scratched area of LDHs-NO; (a~f), LDHs-WO4 (g~1), and LDHs-Cys (m~r) after soaking for different days:
(a,g,m)4d, (b,h,n)84d, (c,i,0)12d, (d, ], p) 16d, (e, k, q) 20 d, and (f, 1, r) 24 d

500 pm

8  LDHs-WO, fEA IR A N AFRIJRIX KK SEM JES
Fig.8 SEM morphologies of non-scratched area of LDHs-WO, films after soaking for different days: (a) 4 d, (b) 8 d, (c) 12 d, (d) 16 d,

(e) 20 d, and (f) 24 d
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Fig.9 SEM morphologies of scratched area of LDHs-WOj films after soaking for different days: (a) 0 d, (b) 1 d, (¢) 5d,(d)9d, and (e) 14d
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Fig.10 EDS analysis of scratched area of LDHs-WOj films after soaking for different day: (a) 1 d, (b) 5 d, (c) 8 d, and (d) 14 d
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Fig.11 Self-healing mechanism of MgAl-LDHs-WO, and MgAI-LDHs-Cys coating in 3.5% NaCl solution
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Self-Healing Properties of Corrosion Inhibitor Intercalated LDHs Film
on Magnesium Alloy Surface

Sun Junli', Li Siyuan', Xu Hengxu', Hou Lifeng', Du Huayun', Liu Baosheng'?, Wei Yinghui'*
(1. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(2. Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: A layered double hydroxide (LDH) film layer MgAI-LDHs-NO; was synthesized by hydrothermal method. Tungstate anions
(WO,») and cysteine (Cys) anions were intercalated into the LDHs interlayer through anion exchange reaction to acquire
MgAI-LDHs-WO4 and MgAIl-LDHs-Cys films, respectively. X-ray diffraction (XRD), scanning electron microscope (SEM), energy
dispersive spectrometer (EDS), and electrochemical impedance test (EIS) were used to study the morphology, structure, corrosion
resistance and self-healing performance of these films. The results show that the corrosion resistance of the three films is in the sequence of
LDHs-WO4>LDHs-Cys>LDHs-NO;. All of the three films have effective self-healing ability. Electrochemical results indicate that the
films with scratch treatment have the optimum corrosion resistance after immersing in 3.5wt%NaCl solution for 8 d, and then their
corrosion resistance shows a downward trend. Compared to LDHs-NO3;, LDHs-WO4 and LDHs-Cys containing corrosion inhibiting anions,
display better self-healing ability, because the films can not only capture CI, but also release corrosion-inhibiting anions.

Key words: magnesium alloy; LDHs; anion exchange; corrosion resistance; self-healing
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