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Fig. 1 XPS pattern of the silane-phosphonic acid composite

passivation coating
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Fig.2 Peak-fitting of the XPS patterns for the silane-phosphonic acid composite passivation coating
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ite passivation coating
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Fig.4 Schematic diagrams of film-forming process of the silane-phosphonic acid composite passivation coating
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Tab. 1 Fitting results of potentiodynamic polarization curves

I,./pA-cm™ E_ /mV R,/Q - cm - b,/mV b./mV
Electrogalvanized steel 22.01 -1028 978 54.49 981.2
Chromate passivation coating 7.86 -1171 3320 95.67 92.6
Silane-phosphonic acid 1.37x107° -1208 1.911 x 10° 169.41 158.1
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Fig. 6 EIS plots of the silane-phosphonic acid composite passivation coating (a, b) and chromate colour passivation coating

(c, d) with different immersion time in 5% neutral
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Preparation and Characterization of the Silane-Phosphonic Acid
Composite Passivation Coating for Electrogalvanized Steel

GUAN Yong, LIU Jian-guo, YAN Chuan-wei "
(State Key Laboratory for Corrosion and Protection, Institute of Metal Research ,
Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A new silane-phosphonic acid composite passivation coating process has been developed for the pro-
tection of electrogalvanized steel based on N-(B-aminoethyl) -y-aminopropylirimethoxysilane ( AAPTMS) ,y-(2,
3-epoxypropoxy ) propyltrimethoxy-silane ( GPTMS) and 1-hydroxy ethylidene-1, 1-diphosphonic acid ( HEDP).
The results of X-ray photoelectron spectroscopy ( XPS) , Fourier transform infrared spectroscopy (FTIR) , poten-
tiodynamic polarization scan, electrochemical impedance spectroscopy ( EIS) and neutral salt spray ( NSS) tests
indicated that the major structure of the prepared silane-phosphonic acid composite passivation coating consisted
mainly of Si—O—Si and Si—O—P bonds. The area of white rust was not more than 5% of the total panal after
120 h NSS test,which could be compared favourably with the chromate colour passivation coating. However, the
corrosion reaction on the anode of the silane-phosphonic acid composite passivation coating had more distinct dif-

fusion control characteristics and belonged to the physical blocking mechanism.

Key words: electrogalvanized steel; composite passivation; silane; phosphonic acid; corrosion resistance



