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Study of immersion time effect in chloride solution on the rate of corrosion
protection of Alkoxysilane Coating applied on copper

S. Adhami, M. Atapour and A. Alafchian
Department of Materials Engineering, Isfahan University of Technology
(Received 22 November 2014, accepted 12 January 2015)

Abstract

In this research, the effect of different Immersion times in the 3.5% (w) NaCl solution on the rate of corrosion protection
efficiency of silane coating were studied. The coating was composited of tetraethoxysilane (TEOS) and (3-mercaptopropyl)
trimethoxysilane (MPTMS) and it was applied by a simple dip-coating method on the copper substrates. Fourier-transform
infrared spectroscopy test showed that the TEOS+MPTMS coating has connected Cu-S covalent bond with the copper
surface by through the sequence of its sulfur. Atomic force microscopy images obtained after 120 hours of immersion,
showed the little damage to the surface coating of TEOS + MPTMS that corresponded to the image obtained by optical
microscopy. The protective properties of covered and uncovered copper specimens were investigated by potentiodynamic
polarization curves and electrochemical impedance spectroscopy (EIS). The results indicated that the highest corrosion
protection of copper coating was achieved in the early hours of immersion and it decreased with time. But even after 168
hours, the silane coating has retained its inhibitory effect.

Keywords: Corrosion, Copper, Alkoxysilanes, Immersion time and Chloride ion.
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