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INVESTIGATIONS OF ELECTRONIC AND OPTICAL PROPERTIES OF NITROGEN, COPPER, AND SULFUR
DOPED TiO2
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Recently, environmental pollution and energy crises are taking increasing attention from researchers. Doped TiO2 is widely used to deal
with the environmental pollution and energy crises in an environmental friendly way. For the cleaning up of environmental pollution,
the DFT based computations were implemented to examine impact of Cu, N and S doping on the electronic and optical properties of
anatase TiO2. Cupper in anatase TiO2 decreased the band gap of unadulterated TiO2 from 2.17 eV to 1.85 eV by presenting Cu 3d
locals over the valance band. Isolated N 2p state was introduced over the highest point of the valence which would annihilate the
electron—hole sets and restrict the efficiency of N@TiO2. Sulfur doping decreased the band width of TiO2 to 1.89 eV. The codoping
of Cu as well as S decreased the band gap of TiO2 to 1.86 eV. Tri-doping of Cu, N and S induced a synergistic effect restricting the
gap to 1.80 eV. The creation of Cu 3d, N 2p and S 3p drastically reduced the band gap which would improve the light absorbing and
photocatalytic activity of TiO2. The optical absorption coefficient depicts that CUNS@TiO2 display noticeable absorption among the
developed models. Moreover, the suitable band structure of the tri-doped system would diminish the recombination sites. This would
help in increasing the application spectrum of TiO2 in photo electrochemical applications.
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