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Fig.1 Survey XPS spectra of cerium conversion coatings
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Fig.3 SEM images of Mg-9.95L.i alloy treated in cerium conversion solution (a, b), cerium conversion solution with H,0, (c, d)

and cerium conversion solution with H,O, and citric acid (e, f)
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Fig.4 Cross section SEM images of Mg-9.95L.i alloy treated in

cerium conversion solution with H,0, and citric acid
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Table 2 Properties of different cerium conversion
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Porosity  Density/ .
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Ce coatln.g .Wlth.HzOz and 19 4.47 0
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Fig.6 Growth mechanism of dense cerium conversion coating
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Fig.8 Equivalent circuits used for numerical fitting of the EIS:

(a) Mg-9.95L.i alloy and Ce coating; (b) Ce coating

treated with H,O, and citric acid
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treated in cerium nitrate conversion solutions with

different additives
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Table 3 Fitting results of potentiodynamic polarization

curves
Sample Corrosion1 Rp/ , Icmr/2 Ecorr/
rate/mma  Q-cm A<cm’ Vv
Mg-Li alloy 12.42 55.0 4.74x10* -1.61
Ce Coating 2.06 331.4 7.87x10° -1.48
Ce Coating 051 13307 1.96x10° -1.47
with H,0,

Ce Coating with

0.23 29440 8.86x10° -1.44
H,0; and citric acid
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Fig.10 OCP of Mg-9.95L.i alloy untreated and treated in cerium

nitrate conversion solutions with different additives
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Preparation and Corrosion Resistance of Dense Cerium
Conversion Coatings on Mg-9.95L.i Alloy

Gao Xiaohui'?, Li Yufeng?, Zhu Jingjing?, Jing Xiaoyan', Zhang Milin*
(1. Harbin Engineering University, Harbin 150001, China)
(2. Qigihar University, Qigihar 161006, China)

Abstract: Dense cerium conversion coating was prepared on the surface of Mg-9.95Li alloy by immersing Mg-9.95L.i alloy in cerium
nitrate solution with H,O, and citric acid addition. The chemical composition and morphologies of conversion coatings were characterized
by X-ray photoelectron spectroscopy(XPS) and scanning electron microscopy(SEM), respectively. Electrochemical measurements
(electrochemical impedance spectroscopy, polarization curves, open circuit potential) were used to analyze the corrosion resistance of the
conversion coating. The results indicate that the conversion coating is mainly composed of CeO, and Ce(OH), cross-linked by citric acid,
which becomes denser and more uniform. The dense cerium conversion coating has better corrosion resistance to Mg-9.95Li alloy. The
electrochemical impedance reaches 10* © ¢m?, and the corrosion current density is only 8.86x10°® A cm, which is reduced by two orders
than that of Mg-9.95L.i alloy.

Key words: cerium conversion coatings; H,O; citric acid; Mg-9.95L.i alloy; corrosion resistance
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