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Titanium dioxide is an important material used in photochemical applications
and technology. Nitrogen incorporation into the titania films was proved by XPS
measurements. Quantum chemical calculations were performed to find out the
difference between the pure titania and nitrogen doped titania films.

We present hybrid DFT calculations for large TiO, cluster models in the gas
phase: pure, N-doped and with an oxygen vacancy. All the clusters investigated are
derived from the anatase bulk structure.

The surfaces are passivated with hydroxyl ligands. The geometrically
optimized bonding patterns, structures, and electronic properties are similar in all
clusters.

An analysis of the results of calculations suggests that modeling of XPS
spectra for all of the above mentioned structures gives an opportunity to clarify the
experimental data [1,2]. Based on the results of the calculation, it can be concluded
that insertion of nitrogen atoms into oxygen positions in anatase crystalline

structure leads to a shift of O 2p,, peak to low energies (from 521 to 520 eV).
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