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ABSTRACT: Coatings prepared by sol-gel method are widely utilizable in various areas. What is
found to be very attractive is their application as protective coatings. Coatings of ZrO, provide very
environmental resistance. We studied water resistance of ZrO, coatings for better understanding of
corrosion processes. ZrO, coatings were prepared on microscope slide glasses by dip-coating method
from sols. Corrosion has been investigated as a topographic change of surface coatings after theirs
boiling for 2 hours in distilled water and 1 hour in NaOH solution (1 mol/dm®). Surface’s topography
was observed by AFM. We found out that the “knolls” shapes arise on ZrO, surface as a consequence
of corrosion. These shapes probably arise from the products of corrosion.
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1. INTRODUCTION

One of the most common problems at the industrial level is material’s damage due to corrosion.
Certainly, corrosion cannot be avoided, but it can be delayed by using corrosion inhibitors, protective
coatings or by new materials [1].

Sol-gel layers prepared on the surface of materials favourably affect properties of the substrate,
thus expanding the possibilities of utilizing glass in optics, communication technology, electronics and
other additional fields of technology. Inorganic sol-gel layers may also be used in order to protect the
surface from the effects of aggressive solutions. Their performance in this respect depends primarily
on their chemical composition, porosity and thickness of the layer. Layers containing Ti0,, ZrO, and
SiO, exhibit very good resistance to atmospheric effects and to chemical effects [2]. ZrO, is
characterized by extreme thermal, chemical and mechanical stability which, together with its optical
and electrical properties, gives a rise to a wide range of technical applications for ZrO, thin films and
coatings, especially in optics, electronics and protective applications [3].

Atomic force microscope (AFM) has proven to be essentially valuable tool for investigation of
glass surfaces and surfaces of coatings [4]. The crystallization and the corrosion mechanisms of TiO,
coatings on glass substrates were recently studied, and it was demonstrated that atomic force
microscopy (AFM) is ideally suited for such an investigation [5]. Atomic force microscopy (AFM) is
a complex instrument used to investigate the surface at the micro- and nanometer scale [6,7].

This work deals with the study of morphology and topography of ZrO, layers prepared by using
sol-gel method before and after corrosion in water and in alkalic solution.

2. EXPERIMENT
Thin layers were applied to microscope slide glasses by using dip-coating method, and by using

drawing speed of 90 mm/min. Layers were dried at 80 °C and consequently fired at 450 °C with
buming speed of 10 °C/min. Thickness of obtained layers was 40 nm. Tests of ZrO, thin layer’s
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