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TiO2 1x1x 109 4.587 2.954 0.644 - - -

TiO2 2x2x2 4.698 2.970 0.632 2.420 0.542 -1.863
Fe-doped TiO 4.424 2.890 0.653 -3.554 -2.155 1.449
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1 AGEPE, 5 Jing 55 D10 Liu % U7 400 1 s 25
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& (0.25, 0.17, 0.13, 0.06) 5 4% 421 41 TiOo ¥ il 4%
SR Rer A . AR R . A4
RARH:

L WM EAF BRI R B4 KB40 A TiO AR
(1] Sk S S SR A W 221 3.6% LA T, RIL T4 45
RGN, VHE TR AT .

2. RIBIE LA TiO I RN 3 7 SIS Y AL
T Brillouin X 1 G /A&, 4 SR HEAT RS
1k, AR By = 1.97 eV, 5 3CHkTH5 45 1 — 2
Fe, Co, Ni 5 244 2 iy B B 980>, AR T 6l
AR 2] WHGIX, 1T Zn B4R AR DI, A BR A
WO, BEAE Zn BRI, 7 BRAEIE K, K AR
BIG, SR AAHRT A,

3. EE ML BB, AMAZIEL A TiO,
(PR &5 MR G AR LT - R AR, 1 HooJ
%«ﬁi%ﬁ%%?ﬁﬁﬁﬁﬁaé, BRI T AT - 29X
XA 20 B ARG e T B .

4. H KB A% TiO, M b, Tig.rsFeq.2502,
Tig.75C00.2502, Tig.75Nig.2502 I 5 F 77 V-
e, 6 RCIE S A&, W AR R BT N B
Tig.83Zng.1702 W fET 45 749 JC B W AR 4, Jay ik fb 7
FEE N . ﬁ%ﬁﬁ*ﬁkfm Fe, Co, Ni 3d $li & W 7E
RN tog Tl e 25, 23 A A Al i e AN 5
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Abstract

The geometric structures of transition metals (Fe, Co, Ni and Zn) doped rutile TiO, are studied using the first-principles method
based on the density functional theory. The lattice parameters, the electronic energy band structure, and the optical properties are
calculated and discussed. The results show that the errors between calculated and experimental values of lattice parameters are less
than 3.6%. Appropriate dopants of transition metal ions not only influence the band structure of rutile TiO2 system and broaden the
scope of light absorption, but also play an important role in trapping electrons, improving the effective separation of electronic-hole
pair and enhancing light absorption ability. The optimum Fe, Co, Ni, Zn doped rutile TiO2 systems in theory are Tig.75Fe.2502,
Tig.75C00.2502, Tig.75Nig.2502, Tip.87Zng.1302, respectively. The 3d orbits of Fe, Co, Ni split into two groups of energy bands, tog
and e, states contribute to the higher level of valence band and the lower level of conduction band, respectively, which is conducive
to the generation of electronic-hole pair and the enhancement of photocatalytic performance of rutile TiO2. Zn 3d orbit is completely

filled with electrons, and the electrons are hardly excited, so the photocatalytic activity of rutile TiO> is not obviously improved.
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