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First — principle Calculation of the Electronic Structure of TiO, (B)
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Abstract. The density functional theory ( DFT) and the plane wave pseudo potentials

(PWPP) method were employed to investigate the band gap, density of states of anatase
TiO, and monoclinic TiO,(B). It is shown that Ti — O bonds and their populations of TiO,
(B) are polydispersed compared to anatase TiO,. The band gap of monoclinic TiO, (B)

was wider than that of anatase TiO, ,thus a blue shift is expected in the absorption spec-

trum of monoclinic TiO,(B).
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Fig.1 Primitive unite cells of anatase TiO,(a) and
monoclinic TiO, (b)
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Table 1 Calculated structural parameters for anatase
Ti0, compared to experimental results

Structural param  This work Others!* Exp.
a/nm 0.3789% 0.3692 0.3785
¢/nm 0.9537 0.9417 0.9514
df_o/nm 0. 199385 0.1948 0.1978
d¥_o/nm 0.193440 0.1893 0.1934
26/° 156.07 152.1 156. 16
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Fig.2 Band structures of anatase TiO,(a) and monoclinic TiO, (b)
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Table 2 Orbital energy near the Fermi leve and the theoretic and experimental E, results
fa AR RY B E/eV B E/eV LW E,/eV G R
HOMO -0.712 ~0.000
TiO 2.170 3.23 15 {
- LUMO 2.170 ~3.550 RIS
HOMO -0.363 ~0. 000
TiO, (B 2.875 3.30 H {
:(B) LUMO 2.875 ~3.305 RIS IS
£3 TiO,(B)MEHRER
Table 3 Population of orbital of TiO,(B)
Species ITon s P d Total Charge(e)
o) 1,5 1.85 4.75 0.00 6.60 -0.60
o 2,6 1.85 4.87 0.00 6.72 -0.72
0 3,7 1.85 4.84 0.00 6.68 -0.68
0 4.8 1.85 4.83 0.00 6.67 -0.67
Ti 1,3 2.24 6.25 2.23 10.65 1.35
Ti 2,4 2.26 6.26 2.21 10.67 1.33
3 4 LS FEMNERHR]. AR TRFEER
e (EAABRERT) ,2004,31(5) 64 - 68.
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