Accepted Manuscript

Synergistic Effect of Clay Nanoparticles and Cerium Component on the
Corrosion Behavior of Eco-Friendly Silane Sol-Gel Layer Applied on Pure
Aluminum

R. Naderi, M. Fedel, F. Deflorian, M. Poelman, M. Olivier

PII: S0257-8972(13)00255-7

DOI: doi: 10.1016/j.surfcoat.2013.03.005
Reference: SCT 18424

To appear in: Surface & Coatings Technology

Received date: 18 September 2012
Accepted date: 10 March 2013

Please cite this article as: R. Naderi, M. Fedel, F. Deflorian, M. Poelman, M. Olivier,
Synergistic Effect of Clay Nanoparticles and Cerium Component on the Corrosion Behav-
ior of Eco-Friendly Silane Sol-Gel Layer Applied on Pure Aluminum, Surface & Coatings
Technology (2013), doi: 10.1016/j.surfcoat.2013.03.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.surfcoat.2013.03.005
http://dx.doi.org/10.1016/j.surfcoat.2013.03.005

Synergistic Effect of Clay Nanoparticles and Cerium Component on the
Corrosion Behavior of Eco-Friendly Silane Sol-Gel Layer Applied on Pure

Aluminum

R. Naderi?*, M. Fedel?, F. Deflorian?, M. Poelman®, M. Olivier 3*

!School of Metallurgy and Materials Engineering, College of Engineering, University of Tehran

Department of Materials Engineering and Industrial Technology, University of Trento, Via Mesiano 77, 38100 Trento,
Italy

*Materia Nova asbl, Avenue Copernic 1, 7000 Mons, Belgium

*University of Mons (UMONS), Faculty of Engineering, Materials Science Department, Place du Parc 20, 7000 Mons,
Belgium

* (Corresponding author: Tel: +98 21 82084075, Fax: +98 21 88006076, E-mail address: rezanaderi@ut.ac.ir)

Abstract

The synergistic effect of incorporation of nano-clay along with cerium nitrate as a corrosion
inhibitor into an eco-friendly silane layer consisting of glycidyl-oxypropyl-trimethoxysilane (GPS),
tetraethoxysilane (TEOS) and methyltriethoxysilane (MTES) applied on pure Al was studied in the
present work. At first, the most effective concentration of cerium nitrate and the mechanism in
which the cerium component could improve performance of silane layer were determined through a
combination of electrochemical techniques and surface analysis methods as well. Based on the
impedance spectra as well as polarization curves the superiority of silane film in the presence of
cerium could be linked to deposition of a film on the cathodic zones, restricting access of the
aggressive species to the surface. Moreover, FTIR spectra revealed impact of the inhibitor on the

film structure. Furthermore, EIS data revealed that the nanoparticles enriched silane coating in the
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