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The relationships between photocatalytic activity and composition, optical,
structural as well as surface properties of nitrogen/metal ion co-doped titania films
synthesized by sol-gel (SG) and pulsed laser deposition (PLD) methods are
examined. The metal ions, such as Zr**, Fe** or Zn*, were used for titania films
co-doping in both methods, while urea and the mixture of N,:CH, = 5:1 were the
non-metal source in SG and PLD, respectively. All films were thermally treated at
450 °C.

The PLD films exhibited a continuous absorbance in the visible part of the
spectrum. The sol-gel films also absorbed considerably the visible light with a
maximum ranging from 400 to 450 nm. The band gap energy values of
nanocomposites were found to be lower or equal to N/TiO, one.

As shown by XRD and Raman measurements, crystalline anatase phase was
obtained in case of SG films. Contrary, the PLD composites contain a mixture of
anatase and rutile or rutile only. The elemental ratio M:Ti:O was inferred by EDS
analysis. The content of oxygen atoms, lower than stoichiometric one, was
explained by the nitrogen incorporation into the metal oxide lattice.

Incorporation of substitutional and/or interstitial nitrogen in titania lattice was
detected by XPS for both techniques. However, their ratio depended on the
conditions and method of synthesis as well as metal ions nature. An effective
substitutional nitrogen incorporation was noted for PLD composites obtained in
low-pressure gas atmosphere. The mechanism of PLD doping and the role of
methane in the efficiency of nitrogen incorporation were proposed.

It is concluded that metal ions co-doping facilitated the nitrogen incorporation
into titania, leading to the increase of semiconductive films photocatalytic activity.
Based on the experimental results, the possible mechanisms of primary
photocatalytic processes are proposed.



