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Mechanism of sulfur-doping on TiO, photo-response under
visible light

XU Ke-jing, SHANG Chao-feng, LI Fang

(School of Materials Science and Technology, Shandong University of Technology, Zibo 255049, China)

Abstract: S-TiO, photocatalysts, with thiourea as source substance of S and titanium tetrabutoxide (Ti(OC4Hy), as
precursor of titanium dioxide, were prepared by sol-gel method. The effects of sulfur-doping on TiO, crystal structure, the
chemical states of S atom in TiO, crystals and the chemical bonds formed in TiO, were analyzed by XRD, XPS and FTIR.
The results show that S atom as the state of $*' in TiO, crystal lattices substitutes part of Ti atoms and form Ti;-,S,0,
catalyst, and S** forms an electron-occupied level in valence band (VB), and the electron occupies level above the VB
consists of S, states, at the same time, the Ss,, states contribute to the formation of a conduction band with Tizq and O,

states, the chiasma of Ss, states and the VB make VB broaden and result in energy gap narrow down, and then improve

the optical response of TiO, and extend its absorption edge into the visible-light region.
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Fig.1 UV-Vis spectra of TiO, and S-TiO, samples
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Fig.2 EDS patterns of S-TiO, powders: (a) Selected area; (b)
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Fig.3 FTIR spectra of TiO, with different amounts of
S-doping at 500 C: (a) 1:3; (b) 1:2; (c) 2:1; (d) 3:1
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Fig.4 FTIR spectra of TiO, with mole ratio of S to Ti of 3:1 at
700 C
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Fig.5 XPS patterns of S-TiO, sample
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Fig.6 XPS pattern of titanium ion in S-doped TiO,
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Fig.7 XPS pattern of sulfur ion in S-doped TiO,

174 172 170

FIFATBIH Tisg M Ogp BN, Tisg FUE TN t
e &, SAHE BONE S B CBUR S 8R m A
Ao UBE TIO, J5, M FIBR 1 ANH - iEhe
e, A Syp AT B F IR 1 AN Tisg A1 Oy A4 1T
St Mty BRI H T SRR AN TR B S5,
BB Sy &SRS XA WAL 58, FERERRAL
RN F 7= WA i Pyt TN

h Tt e B g R TIO, dbiRZi e )AL
1k, X} TiO, Al S-TiO, ) XRD (& ) f#1(101)BEAT
TR, ARmE 9 Pror. wW, BBk Tio, FEdh S
4l TiO, 7E(101) [ PSR U 07 B FEACANAR , (H 2 1] 45
b, FWHT SYHEA TiO, ks h SBUR KA, F
M B B O . b, TRk, B BADY
PR 7N TiO, MBI T Ti% Ak Ar
B, K TiS,0, B R, BT ST 242(0.037 nm)/h



888 op A G R 2008 4 5

1.0
= — No doped
s — 41

0.8+ v—3.1
o—2 11
o111

0.6

0.4

0.2}

20 30 40 50 60 70 80 0 1 2 3 4 3
20/(°) Irradiation time/h

Bl 8 TiO, fil S-TiO, ff] XRD i
Fig.8 XRD patterns of TiO, and S- TiO, samples
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Fig.9 XRD peaks of TiO, and S-TiO, samples
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Fig.10 Degradation curves of TiO, with different S/Ti mol

ratios
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