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Preparation of super-hydrophobic duplex-treated film on surface of
Mg-Mn-Ce magnesium alloy and its corrosion resistance
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Abstract: The super-hydrophobic duplex-treated film on the surface of Mg-Mn-Ce magnesium alloy was achieved by
duplex treatment combined with techniques of micro-arc oxidation (MAQO) and developed polymer plating, and its
surface was modified. The surface characteristics of MAO film, electrochemical reaction process of polymer plating,
wettability and corrosion behavior of duplex-treated film were investigated. The results show that the film treated by
MAO on magnesium alloy surface becomes super-hydrophilic due to its micro and nano porous structure, and its static
contact angle (CA) of distilled water is nearly 0°. After polymer plating on surface of MAO film with polymeric film, the
character of super-hydrophobic is realized and behaves well with CA of 173.3°. The good property of corrosion
resistance is obtained by MAO treatment, and the corrosion resistance is further improved after super-hydrophobic duplex
treatment through polymer plating on the surface of MAO film. Compared to the corrosion resistance of bare magnesium
alloy, the corrosion current density from potentiodynamic polarization measurement decreases by three orders of
magnitude, and the electrochemical impedance from electrochemical impedance spectroscopy (EIS) increases by three
orders of magnitude in 3.5% NaCl aqueous solution of duplex-treated film. Therefore, the duplex treatments by MAO and
polymer plating on surface of the magnesium alloy are considered to realize functional transfer from super-hydrophilic to
super-hydrophobic and improve its corrosion resistance greatly.
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Fig.1 Morphologies of MAO film obtained on Mg-Mn-Ce
magnesium alloy: (a) SEM image; (b) 3D image of laser

confocal scanning microscope
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Fig.2 XRD pattern of MAO film formed on surface of
Mg-Mn-Ce magnesium alloy
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Fig.3 Relationship between potential and polymer-plated time
during galvanostatic polymer plating on MAO films in: (a) 0.15
mol/L NaOH aqueous solution; (b) 0.15 mol/L NaOH aqueous

solution containing 1 mmol/L ATP
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Fig.4 Distilled water droplets and contact angle on different
surfaces: (a) On bare magnesium alloy surface; (b) On
MAO-treated surface; (c) On duplex-treated surface by
polymer plating on MAO film
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Table 1 Potentiodynamic polarization parameters of Mg-Mn-Ce alloy before and after duplex-treated in 3.5% NaCl solution

Sample Peor/V Jeor/(Arcm™?) BV BV R/Q
Bare -1.562 4.09%107° 0.042 0.149 3.48 X107
MAO film ~1.534 4.13X1077 0.059 0.140 437%10*
Duplex-treated film -1.511 6.42X10°® 0.067 0.111 2.83%X10°
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