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ABSTRACT

This study aims to enhance the corrosion protection of silica layers using eco-friendly, sol-gel-
derived hybrid coatings. Composite coatings were prepared by the hydrolysis and polycondensation of
tetraethyl orthosilicate (TEOS) and 3-glycidyloxypropyltrimethoxysilane (GPTMS) precursors in
varying ratios. The layers were deposited using dip-coating at different withdrawal speeds. In selected
formulations, the hydrochloric acid catalyst was substituted with phytic acid (PA). The coatings were
analyzed by potentiodynamic polarization and electrochemical impedance spectroscopy (EIS) in a 0.2
g/L Na2SOs electrolyte solution. EIS data were modeled using equivalent electrical circuits (EC). The
surface morphology of the coatings was characterized by scanning electron microscopy (SEM). The 1:1
GPTMS:TEOS volume ratio and 0.1 M PA exhibited superior corrosion inhibition. The formation of
the hybrid network also enhanced protective performance by optimizing the coating morphology.
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OSSZEFOGLALO

A kutatds célja szilikarétegek korroziovédelmének novelése szol-gél modszerrel késziilt,
kornyezetbarat hibrid bevonatokkal. A kompozit bevonatokat kiilonb6z6 aranyt tetraetil-ortoszilan
(TEOS) és 3-glicidiloxi-propil-trimetoxiszilan (GPTMS) prekurzorok hidrolizisével és polikondenza-
cidjaval allitottuk el6. A rétegeket kiilonbozo sebességli martasos technikaval alakitottuk ki. A sésav
katalizatort esetenként fitinsavval (PA) helyettesitettiik. A mintdkat impedanciaspektroszkopiaval (EIS)
spektrumokat ekvivalens aramkdrokkel (EC) modelleztiik. Pasztazoelektronmikroszkoppal (SEM)
vizsgaltuk a feliilet morfoldgiajat. Az 1:1 GPTMS:TEOS térfogatarany és a 0,1 M PA alkalmazasa

a védOhatas noveléséhez.

Kulcsszavak: szol-gél, martasos bevonatolas, fitinsav, korréziévédelem
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