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First-principles of Al/S co-doped rutile TiO,
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Abstract The electronic structure and optical properties of Al doped,S doped and Al-S co-doped rutile TiO,
were studied by using plane wave pseudo potential method of first-principles based on density functional theory. The
results showed that Al doping leaded to the width of gap decreased to 1. 79eV,and the valence band was formed with a
S doped impurity. The Fermi level shifted near the conduction band, the direct band gap was reduced to 0. 816eV.Al and
S Co-doped leaded band structure appeared in the band three impurities, the direct band was reduced to 0.841eV, the
impurity level was mainly composed of Al 3p orbital and S 3p orbital. Mn-S co-doped TiO, leaded to a red shift of TiO,

absorption band,and the greater absorption coefficient in visible region, and enhanced electron transport capacity,and

suppressed electron hole pair compound.
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