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Effect of Sol Compositions on Corrosion Protection of SNAP
Film Coated on Magnesium Alloy

GUO Xing-Hua AN Mao-Zhong® YANG Pei-Xia LI Hai-Xian
(School of Chemical Engineering and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract: In this paper, anticorrosion film was prepared on the surface of AZ31B magnesium alloy by SNAP
(self-assembled nanophase particle) technology. Nanoparticle morphology, sol conductivity, surface morphology
and corrosion protection of SNAP film were studied by transmission electron microscopy (TEM), scanning electron
microscopy (SEM), electrochemical impedance spectroscopy (EIS) and conductivity, respectively. And we obtained
content effect of precursors of 3-glycidoxypropylirimethoxysilane (GPTMS) and tetraethoxysilane (TEOS), solvent
of water, cosolvent of ethanol and crosslink agent of triethylene tetramine (TETA) on the corrosion protection of
the SNAP film. The results indicated that, the corrosion protection of the SNAP film were improved when the
content of TEOS, TETA and water increase, however it decreased when the contents of TEOS and TETA
increased further; The effect on the corrosion protection of the SNAP film could be neglected when the ethanol

content was small.
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Fig.1 SEM images of SNAP films coated on magnesium alloy formed by different molar percentage of TEOS in SNAP sol
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Fig.2 Bode diagrams for the SNAP films coated on magnesium alloy formed by different molar percentage of TEOS in SNAP sol
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Table 1 Thickness of the SNAP films coated on
magnesium alloy formed by different
molar percentage TEOS in SNAP sol

Molar percentage of TEOS in SNAP sol / % 20 25 33
Thickness of the SNAP films / pm 32 43 3.8
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Fig.3 SEM images of SNAP films coated on magnesium alloy formed by different molar percentage of water in SNAP sol
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Fig.4 Bode diagrams for the SNAP films coated on magnesium alloy formed by different molar ratio water in SNAP sol
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Fig.5 Conductivity curves of the SNAP sol containing

different water molar versus aging time
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Table 2 Thickness of the SNAP films coated on
magnesium alloy formed by different

molar ratio of water in SNAP sol

Molar ratio of water in SNAP sol / %  66.7 83.3 90.0 93.8

Thickness of the SNAP films / pm 3.2 36 40 41
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Fig.6 TEM images of SNAP films coated on magnesium alloy formed by different molar percentage of ethanol in SNAP sol
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Fig.7 Bode diagrams for the SNAP films coated on magnesium alloy formed by different molar percentage of ethanol in SNAP sol
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Table 3 Thickness of the SNAP films coated on
magnesium alloy formed by different

molar ratio of ethanol in SNAP sol

Molar percentage of ethanol in SNAP sol / %
Thickness of the SNAP films / pm
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Fig.8 Bode diagrams for the SNAP films coated on magnesium alloy formed by different molar percentage of TETA in SNAP sol
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Table 4 Thickness of the SNAP films coated on
magnesium alloy formed by different
molar ratio of TETA in SNAP sol

Molar percentage of TETA in SNAP sol/ % 0 4.7 130 250
Thickness of the SNAP films / pm 1.1 32 44 25
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Fig.9 Optical image of SNAP film coated on AZ31B

magnesium alloy after adhesion test
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