
Poster: Conductive and Catalytic Oxides

Thursday, September 16, 2010

PO4045

TiOx films as transparent self-cleaning oxidation protection coatings on metals
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Titanium oxide coatings due to their thermal expansion coefficient are good candidates

for metals oxidation protection in temperature, moreover they allow the possibility to

obtain self-cleaning surfaces. In this work TiOx coatings have been prepared by

RF-PECVD at room temperature starting from tetraisopropoxytitanium (TTIP) precursor

on stainless steel and a low adhesion metal such as copper. A silica interlayer has

been introduced in order to optimise the behaviour in temperature of the coating up to

500°C. Oxidation profiles after heat treatment in air up to 600°C have been studied by

GDA. Mechanical properties and adhesion have been evaluated by micro-scratch test

and nano-indentation.

On the other hand coating morphology and crystalline structure have been studied as a

function of RF power and TTIP and oxygen flux ratio by XRD, SEM and ellipsometry

measurements. Changes from porous columnar to densely packed growth and on

crystal structure can be highlighted depending on the different deposition parameters.

In order to evaluate the photo-catalytic activity, wetting angle variations and organic

markers degradation upon UV illumination have been correlated to crystalline structure

and coating morphology. Furthermore the degradation of the organic markers have

been studied as a function of temperature and humidity during the UV illumination

highlighting the dependence of the self-cleaning process on such parameters.

In order to increase the anatase crystalline phase at low temperature growth, TiO2

anatase nano-powders (20nm) have been deposited by dip coating prior the PECVD

deposition. Their seed action to the anatase crystalline growth have been evaluated by

XRD measurements at deposition temperatures up to 200°C.
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