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In recent years, low-temperature atmospheric pressure (AP) plasma was extensively

studied for fabrication of thin films. In particular, it has been shown that it can

effectively produce TiO2 coatings from volatile organometallic precursors.

Nevertheless, a lot of important aspects of such depositions have not been clarified

yet.

This work used titanium isopropoxide (TTIP) as a precursor. Synthetic air (80% N2

and 20% O2) and pure nitrogen were tested as carrier gases. The samples prepared

in synthetic air were highly porous and consisted of TiO2 nanoparticles of sizes

varying from 30 to 80 nm. On the other hand, the coatings deposited in pure nitrogen

exhibited different morphology and chemical composition. Their structure also showed

the porous character but in this case the nanoparticles were embedded in plasma

polymer phase. Analysis of Ti 2p and N 1s XPS of these coatings revealed that

doping of TiO2 with nitrogen occurs and resultant particles can be characterized by

the general formula TiO2-xNx. A series of experiments were performed with varying

power and flow rate of nitrogen. Both parameters were found to affect the chemical

composition inversely (similar to the Yasuda parameter for low pressure plasma

polymerization): higher power-to-flow ratio resulted in the coatings with high

concentration of Ti and O, and minimal of N and C content. Correspondingly,

morphological studies showed deficiency of plasma polymeric phase in such coatings.

The experiments with ambient air used as the carrier gas showed that it gives results

identical to those of synthetic air provided that ambient air is properly dried. These

results are promising in terms of increasing the cost efficiency of the suggested

depositions.
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