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Characterisation and properties of nano-composite thin film deposited by
Atmospheric Pressure Townsend Discharge
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Plasma Enhanced Chemical Vapour Deposition has already demonstrated its ability

for the realisation of nanocomposite thin films for industrial applications. In most

cases, low pressure plasma processes are used. However, recent works show the

feasibility of using atmospheric pressure processes to perform thin films with catalytic,

optical and/or anticorrosive properties. Furthermore, deposition of thin films at

atmospheric pressure opens the way to of cost-effective and eco-friendly industrial

developments.

The aim of this work is to study the relationships between the parameters of an

Atmospheric Pressure Townsend Discharge sustained in a gas mixture containing

nanoparticles and the properties of the multiphase films produced.

The Townsend discharges are produced using a plate-to-plate dielectric barrier

discharge, in a mixture of nitrogen as carrier gas, nitrous oxide as oxidant gas, an

organosilicon monomer, and metal oxide nanoparticles. The nanoparticles are

introduced by nebulizing different stable colloidal solutions in the plasma phase. The

films are made on silicon wafers or on dielectric substrates. The reactor used is a

longitudinal-flow reactor with laminar gas flow injection localized on one side of the

discharge. Such a configuration has been chosen as allows studying the deposit

properties as a function of the equivalent gas residence time in the discharge area.

Chemical composition is determined by XPS analysis and Fourier transformed

infrared (FTIR) spectroscopy. The presence of nanoparticles is confirmed by Raman

spectroscopy and SEM analysis. The morphology and the roughness of the coatings

are analysed by AFM and discussed with respect to surface energies measurements

obtained by contact angle measurements.

Our results show that nanocomposites thin films made with ceramic nanoparticles

embedded in an organosilicon matrix can be successfully synthetized. The influence

of different colloidal systems is presented and correlated with the final properties.
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