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Abstract: S-doped visible-light response S-TiO,/SiO, photocatalyst samples were prepared by a hydrolysis-precipitation method. The
photocatalytic activity was investigated by the degradation of phenol. The separability of S-TiO,/SiO, was determined by sedimentation.
X-ray photoelectron spectroscopy, Fourier transform infrared spectroscopy, UV-Vis diffuse reflectance spectroscopy, X-ray diffraction,
transmission electron microscopy, and N, adsorption-desorption were used for catalyst characterization. The results showed that cationic S**
was incorporated into TiO, lattice and substituted part of Ti*". S-TiO,/SiO, with suitable S-doping exhibited higher activity under ultraviolet
light, visible light, and solar irradiation. S-TiO,/SiO; exhibited better decanting ability and less deactivation. Doped-S can form a new bond
of Ti—O-S above the valence band of TiO, to extend the adsorption edge to 450—550 nm, and can increase amount of surface OH  of TiO,.
The addition of SiO, can form a new bond of Ti—O-Si, beneficial to the high dispersion, and larger surface area of S-TiO,/SiO,.
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Fig. 1. XPS spectra of S-TiO,/SiO, samples.
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Table 1 XPS elements analysis results of S-TiO,/SiO, samples

Element amount (%)

Sample (n(Ti)/n(Th)) - n(Ti)/n(0)
Ti (0]

TiO,/Si0, 383 2265 73.52 0.00 0.3081

S-TiO,/Si0, (4/1) 381 2231 73.56 0.32 0.3033

S-TiO,/Si0, (4/2) 379 2207 73.58 0.56 0.2999

S-TiO,/Si0, (4/3) 385 21.62 7350 1.03 0.2941

Th—thiourea.

F2 AR TIO#HEHP H-O, Ti-OFMSI-OW O EE
Table 2 The O amounts of H-O, Ti-O, and Si-O in different TiO,
samples

Amount (%) .
Sample - - n(H-0)/n(Ti-0O)
H-O Ti-O Si-O
TiO, 28.76 71.24 0.00 0.4037
TiO,/Si0, 29.33 67.95 2.73 0.4316
S-TiO»/Si0, 33.07 64.17 2.76 0.5153

22 FT-IR%ZS
2 NANTE TiO, FE & 1K) FT-IR #%. ] LLF H,
& FE 0 AR 3430, 1630, 1138, 1038, 925 F1 615
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Fig. 2. FT-IR spectra of different TiO, samples.
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Fig. 3. UV-Vis DRS spectra (a) and their first derivatives (b) of
different S-TiO,/SiO, samples.
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Table 3 Characteristics of different S-Ti0,/Si0, samples

Sample Crystalline size Asmsl(nlg) Ad 1st adsorption edge 1st Epand gap 2nd adsorption edge 2nd Egand gap

(nm) (A1/nm) (eV) (Ax/nm) (eV)
TiO, 15.5 43.8 0 403.1 3.076 —
S-TiO, 13.2 65.3 0 396.7 3.126 478.5 2.591
Ti0,/Si0, 13.0 1459 53.7 402.2 3.083 —
S-TiO,/Si0,(4/1) 11.3 168.4 76.2 399.9 3.101 476.7 2.601
S-TiO,/Si0,(4/2) 11.0 170.2 78.0 395.9 3.132 481.6 2.575
S-Ti0,/Si0,(4/3) 11.2 171.8 79.6 391.0 3.171 486.5 2.549

AA = Ag 1isi — Asi<6% — A1x94%; As.tisi—surface area of S-Ti0,/Si0,; As;-—surface area of SiO,; Ar;—surface area of TiO,.
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Fig. 4. XRD patterns of different S-TiO,/SiO, samples. (1)

Ti0y/SiOy; (2) S-TiOy; (3) S-Ti0y/SiOx(4/1); (4) S-TiO,/Si0x(4/12); (5)
S-TiO/SiOx(4/3).
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Fig. 5. TEM images of S-TiO, (a) and S-TiO»/SiO, (b) samples.
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