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STUDY ON CORROSION OF MAGNESIUM ALLOY IN SIMULATED COOLING
WATER BY MEANS OF IN SITU SPECTROSCOPIC ELLIPSOMETRY
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Abstract ; In situ spectroscopic ellipsometry was employed to investigate the corrosion behavior of AZA4Q
magnesium alloy in a simulated cooling water without and with molybdate inhibitor. By deconvoluting the
ellipsometric data with a one-layer model ,the evolution of the refractive indices and the thickness of the
interface layer of “electrode-medium” were obtained. Based on the deconvolution resulis, three regimes,
which were dissolution of native oxide film, formation of adsorption film and precipitation of corrosion
products , were proposed for the corrosion process of magnesium alloys in the simulated cooling water. The
addition of molybdate weakened the dissolution of the native oxide film and made the adsorption film and
the precipitated film much compact,which was responsible for the effective inhibition of molybdate on cor-
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rosion of magnesium alloys in the simulated cooling water.
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Fig. 1 Ellipsometric spectra of AZ40 magnesium alloy in air
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Fig. 2 Optical model for deconvoluting ellipsometric
spectra of AZ40 magnesium alloy in air
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Fig. 3 Evolution of (a) OCP, (b)and(c)ellipsometric spectra( A =670. 0 nm) during immersion process without and with inhibitor
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Fig. 4 Optical model for deconvoluting experimental

ellipsometric spectra during immersion processes
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Fig. 5 Evolution of thickness and refrative index (\ =670.0 nm)

of corrosion/inhibition interfaces during immerion processes
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