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Abstract: The sulfur-doped nano-Ti0O: photocatalysts were obtained by sotgel method using acid as catalyst. The
results of visible light photocatalytic degradation of methyleneblue demonstrate that the sulfur-doped Ti02 exhibits
the best photocatalytic activity while the mole ratio of thiourea and tetrabutyltitanate[ Ti(OCsHo)4] is 3. 5 and the
doped TiOz is calcined at 500 C for 2 h. The results of transmission electron microscope (TEM ), X-ray diffraction
(XRD) and Raman scattering spectrum show that the sulfur doping improves the dispersion of nano-Ti0» particles.
The welbdispersed sulfur-doped TiO2 nanoparticles were obtained after calcined at 500 C for 2 h. Sulfur doping re-
strains effectively the phase transformation from anatase to rutile. Some of Ti" ions in TiO: crystals are replaced by
sulfur ions, which results in the localized crystal distortion of TiO» crystal, and produces the oxygen defect, which
improves the visible light catalytic activity.
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Fig.1 Schematic diagram of photocatalytic reactor
1 —Light; 2 —Glass vessel with 1 mol/ L K2CrOu;

3 —Photocatalytic reactor; 4 —Magnetic stirring
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Fig. 2 Effect of heat treatment temperature on

photocatalytic ability of S-doped nano-TiO:
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Fig. 3 Effect of S/ Ti mole ratio on photocatalytic
degradation methyblue of S-doped nano-Ti02
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Fig.4 TEM morphologies of S-doped nano-Ti02 photocatalysts after

heat treatment at different temperatures
(a) —60 C; (b) —300 C; (c) —400 C; (d) —500 C; (e) —650 C; (f) —750 C
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Table 1 Change of crystal phase content,
grain size and specific surface area of
S-doped nano-Ti02 with
heat treatment temperatures with S/ Ti= 3. 50

#F2 S/Ti= 5.00 I TiO> AL SRR K
B 2 T AR B i Ak B B2 7R AR 4K
Table 2 Change of crystal phase contents,
grain size and specific surface area of
S-doped nano-Ti02 with
heat treatment temperatures with S/ Ti= 5.00

T TR

C surface area/ C Y g surface area/
Anatase Rutile Anatase Rutile (m”°g ') Anatase Rutile Anatase Rutile (m”°g ')

300 100 0 5.5 = 174 300 100 0 8.0 = 169

400 100 0 7.9 — 135 400 100 0 8.6 — 128

500 100 0 12.7 — 108 500 100 0 13.4 — 98

650 100 0 14.3 — 85 650 100 0 22.4 — 76

750 0 100 — 33.7 48 750 3 97 31.0 37 43
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Fig. 5 XRD patterns of S-doped nano-TiO-

calcined at different temperatures
(a) =S/ Ti= 3.50; (b) —S/Ti= 5.00
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Fig. 6 Raman spectra of S-doped

nano-Ti02 heat treated at different temperatures
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