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Abstract

N-doped TiO, nanoparticles were synthesized via ultrasonic-assisted impregnation method. Physico-
chemical property of the obtained photocatalyst has been also carried out to investigate the effect of ultrasonic
irradiation time on the photocatalytic activity for the degradation of methylene blue under visible light. The ultrasonic
irradiation plays an important role in the incorporation of nitrogen into the TiO, lattice. The results showed that
nitrogen can be incorporated into the TiO, lattice as substitutional and interstitial forms. The incorporation of nitrogen
into the TiO, lattice leads to the decrease in the band gap energy and the increase the visible light absorption of N-
doped TiO,. The photocatalytic activity of the catalysts with the ultrasonic irradiation times of 30 and 60 min (N/TiO,-
30 and N/TiO,-60) exhibited the highest activity because they possessed the lowest band gap energies, and this
resulted in an enhancement in the number of photo-induced electrons and holes under visible light irradiation.
Increasing the ultrasonic irradiation time to 90 min, as in the case of N/TiO,-90, could increase the amount of
interstitial nitrogen atoms in the lattice of the obtained N-doped TiO,, hence widening the band gap energy with
respect to either N/TiO,-30 or N/TiO,-60. In addition, a large amount of bulk oxygen vacancies in the N/TiO,-90
catalyst may act as recombination centers for photogenerated electrons and holes, reducing the photocatalytic

activity under visible light.

Keywords: N-doped TiO,, photocatalytic activity, ultrasonic, visible light, band gap energy
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