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Fabrication of TiO, Nanofilms by Ti™ Ion Implantation
and Subsequent Thermal Annealing

ZHOU Xiaodong®
(1. School of Physics and Electromechnical Engineering, Zhoukou Normal University, Zhoukou 466001, Henan, China)

Abstract: TiO2 nanofilms on the surface of fused silica have been fabricated by Ti™ ion implantation and
subsequent thermal annealing in oxygen ambience. The silica glasses were implanted by Ti' ions at 20 kV
with fluences of 1.5 and 3x10'7 ions/cm? using a metal vapor vacuum arc (MEVVA) ion source implanter.
The optical absorption spectroscopy, Raman scattering spectroscopy, X-ray photoelectron spectroscopy (XPS),
scanning electron microscopy (SEM), and transmission electron microscopy (TEM) measurements were done to
figure out formation mechanism of the TiO2 nanofilms. The formation of TiO2 nanofilms resulted from out-
diffusion of the implanted Ti ions to the substrate surface, where they were oxidized intoTiO2. The formation,
grain size and the crystallographic phase of TiO2 are annealing temperature dependent, and TiO2 nanofilm
thickness can be well tailored by controlling the implantation fluence and annealing time. Results show that
the TiO2 nanofilms fabricated by this novel method have great potential in applications such as photocatalytic,
antibacterial and self-cleaning glass.

Key words: Ion implantation; thermal annealing; TiO2
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