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Abstract

The purpose of this research was to enhance the visible-light photocatalytic
activity of titanium dioxide (TiO2) by nitrogen-doping method. In this study,
radio-frequency (RF) plasmawith nitrogen-rich environment was applied for two
separate processes. 1 Siirface modification of commercial anatase TiO2 powders, and
if). growth of nitrogen-doped TiOz thin films by plasma-enhanced chemical vapor
deposition (PECV D) using titanium tetraisopropoxide (TTIP) as the precursor. In both
experiment, various operating parameters were evaluated to obtain visible-light
induced TiO2 photocatalysts. The physical and chemical characteristics of the TiO2
samples (in powders and thin films) were analyzed and correlated with the
photocatalytic activity such as photo-degradations of gaseous 2-propanol (or agueous
methylene blue) under UV and Visible irradiations.

Results from the first part of this research show that the modified TiO2 powders
with the optimal photon absorptivity in the visible-light spectrum were produced
using the following operating parameters : RF power of 300 W, N, flow rate of 700
scem, treatment temperature of 400 |, and plasmatime of 10 min. X-ray diffraction
(XRD) analysis showed no discernable TiO, phase transition or reduction of specific
surface area. Furthermore, X-ray photon spectraindicated that a small amount of N
(0.7% at vol.) was incorporated into the TiO, lattice, causing the shift of the
absorption curve. All samples exhibited active decomposition of gaseous 2-propanol
under either visible or UV illumination.

Results from the second part of the research show, the growth of TiO; thin films
with amorphous structure, regardless whether the samples were annealed in N2
atmosphere or not. XRD analysis did not yield a definitive titanium oxide crystallinity,
although chemical element analysis verified the presence of Ti (2ps2), O (1s) and N

(1s) for the films grown by RF-PECVD in N, environment. Therefore, the film
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composition could only be inferred as TiO,.xNy (titanium oxynitride).
Photo-decomposition studies showed that the TiO,.xN films (growth conditions: RF
power of 150 W, N, flow rate of 400 sccm, substrate temperature of 400 , plasma
time of 120 min, and N, anneal temperature of 700  for 4hr) successfully
decomposed methylene blue. However, only slight decomposition of methylene blue

was observed when the thin films were illuminated by visible light.
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