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Formation mechanism of nanosilica film on rutile TiO,

GE Chen, LIU Yu-min, REN Min, YIN Heng-bo, WANG Ai-li, LIU Chun-yan, ZHANG Dong-zhi,
CHEN Jun, FENG Hui, YAO Heng-ping

(Faculty of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: SiO,-coated TiO, powders were prepared by chemical deposition method starting from rutile TiO, and
Na,Si0O3. The SiO,-coated TiO, powders were characterized by X-ray photoelectron spectroscopy, Fourier transform
infrared spectroscopy, transmission electron microscopy and laser particle size instrument. The formation mechanism of
the nanosilica film on TiO, surface was investigated. The silica coating layers were anchored on TiO, surfaces via the

Ti—O—Si bonding at the interface. The evolution of island-like coating and uniform coating layers depend upon reaction

temperature and pH. After coating, the dispersibility of SiO,-coated TiO, powders in water is promoted.
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Fig.1 TEM images of SiO,-coated TiO, samples prepared at pH 9.5 and different reaction temperatures with mole ratio of Na,SiO;

and TiO, of 1:25: (a) 30 ‘C; (b) 50 C; (c)80 C;(d)90 C;
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Fig.2 TEM images of SiO,-coated TiO, samples prepared at 90 ‘C and different pH values with mole ratio of Na,SiO; and TiO, of
1:15: (a) Naked TiO,; (b) pH=7; (c) pH=S; (d) pH=8.5; (¢) pH=9; (f) pH=10;
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Fig.3 FTIR spectra of samples prepared at pH 9.5 and

reaction temperature of 90 ‘Cwith different mole ratios of
Na,SiO;3 and TiO,: (a)Naked TiO,; (b)—(e) SiO, coated TiO,
samples with different mole ratios of Na,SiO; to TiO, ((b)1:75;
(c)1:25; (d)1:15; (e)1:7.5)
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Fig.4 X-ray photoelectron spectroscopy of O Is of samples
prepared at reaction temperature of 90 ‘C and pH 9.5: (a)
Naked TiO,; (b)—(d) with different mole ratios of Na,SiO; and
TiO, ((b) 1:75; (c) 1:25; (d) 1:7.5)
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Fig.5 X-ray photoelectron spectroscopy of Ti2p of samples
prepared at 90 C and pH 9.5 with different mole ratios of
Na,Si03 and TiO,: (a) Naked TiO»; (b) 1:75; (c) 1:25; (d) 1:7.5
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Fig.6 X-ray photoelectron spectroscopy of Si2p of samples
prepared at 90 C and pH 9.5 with different mole ratios of
Na,SiO3 and TiO,: (b) 1:75; (c) 1:25; (d) 1:7.5
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Fig.7 Particle size distributions of samples prepared at reaction temperature of 90 ‘C and different pH values with mole ratio of
NaZSiO3 to T102 of 1:15.
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