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Nanocomposite TiO2/SiO2 photocatalytic thin films deposition with an
atmospheric pressure blowing arc plasma torch.
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Photocatalytic coatings such as TiO

2

 thin films are very attractive for many potential

applications such as self-cleaning, bactericidal effect or water splitting.

In a previous work, we reported the growth of TiO

x

 photocatalytic thin films with an

atmospheric pressure N

2

 plasma torch and the injection of TTiP into the downstream

discharge. Excellent photocatalytic activities have been measured on the as grown

thin films with substrate temperature deposition lower than 190°C. The high

photocatalytic activity seemed related to the formation of crystalline nanoparticles in

the gas phase that are further embedded in an amorphous oxide thin film.

Nevertheless, the adhesion of the nanoparticles to the substrate must be enhanced in

order to get long lasting photocatalytic properties.

In order to improve the thin films mechanical properties, we grew nanocomposites

TiO

2

/SiO

2

 thin films. These nanocomposites thin films are made of TiO

2

 nanoparticles

embedded in a SiO

x

 layers and they are synthesized by an ULS AcXys atmospheric

pressure plasma torch. The process uses a dual injection in the torch post-discharge

in order to produce TiO

2

 anatase nanoparticles (TTiP precursor) embedded in an

amorphous SiO

x

 matrix (HMDSO). By this method we were able to combine the

mechanical properties of SiO

x

 thin films (dense barrier layer) with the photocatalytic

properties of TiO

2

 nanoparticles. In addition, we investigate the possibility to embed

commercial TiO

2

 nanoparticles into an amorphous SiO

x

 matrix.

The morphology, composition and nanostructuration of the as grown layers is

correlated to photocatalytic activity. In addition, the mechanical properties of the film

(hardness, adhesion of the nanoparticles) are assessed in order to define the best

compromise between photoactivity and scratch resistance.
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