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Multifunctional thin film deposited in an Atmospheric Pressure Townsend
Discharge for protecting wood
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Wood is usually considered a fine, strong material, but one that requires regular and

meticulous maintenance, a characteristic that makes it less desirable when marketed

for outdoor applications. Liquid coatings are routinely used to protect wood against

deterioration; nevertheless these processes are often harmful, demanding high

material consumption, which is contrary to the tendency to move towards more

sustainable systems of production.

Plasma Enhanced Chemical Vapour Deposition (PECVD) has already demonstrated

its applicability in sustainable deposition of thin films using low material consumption

and atmospheric pressure. However, the process of coating wood operated by

plasma on this material is complex, because of the heterogeneous, anisotropic and

random structure of this natural polymer.

In the present work, we demonstrate the feasibility to deposit functional thin films with

Atmospheric Pressure Townsend Discharges on wood substrate. The influence of the

different parameters on the final properties has been studied. We have also explored

the deposition of nanocomposite coatings on this “novel” material. For this purpose,

we introduce nanoparticles dispersed in a polymerizing monomer.

The Townsend discharges are generated in a mixture of nitrogen as carrier gas,

nitrous oxide as oxidant gas, and hexamethyldisiloxane as monomer. In order to

improve the resistance of wood to UV radiation, nanoparticles of titanium dioxide

could be introduced by nebulizing stable colloidal solutions.

Chemical gradient composition of inorganic/organic thin films is characterized through

Fourier infrared spectroscopy and XPS analyses. The presence of nanoparticles is

confirmed by Raman and SEM analyses. Finally, in order to study the quality of the

coating, mechanical characterisation is made by nano-indentation and micro-scratch

analysis.
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