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Study on Nanosized TiO, Coated by Silica in Ultrasonic Field
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Abstract: The nanosized TiO, in the rutile phase was coated by amorphous silica in ultrasonic field using sodium
silicate as raw material. The prepared samples were characterized by FTIR, XPS, TEM and XRD techniques. The
photostability and dispersivity of nanosized TiO, were also evaluated. According to the spectra of FTIR and XPS,
it was inferred that the Ti-O-Si bond was formed at the interface of the coating layer and the surface of nanosized
TiO, particles. The TEM images, surface elemental analysis and photostability experiment showed that a uniform
dense coating layer on the surface of nanosized TiO, was produced, and that the homogeneity and densification of
coating layer were improved from ultrasonic field treatment. The dispersivity, UV shielding property and trans-
parency of nanosized TiO, in water were enhanced due to the dense coating of silica. The increase of m(5i0,):
m(Ti0,) promoted the photostability of nanosized TiO,. But while the m(SiO,):m(TiO,) was higher than 1:5, the
photostability was nearly unchanged, and the growth of the crystal grains was effectively suppressed in the pro-

cess of heat treatment.
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Fig.1 Infrared spectra of the nanosized TiO,, silica and
Si0,-TiO, composite
a: pure SiOy b: pure TiOy;
e: m(Si0,):m(Ti0)=1:10;
d: m(Si0,):m(Ti0,)=1:5; e: m(Si0,):m(Ti0,)=1:2
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Fig.2  XPS spectra of Ols
a: pure TiO,; b: TiO, coated with SiO,
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Fig.3  XPS spectra of Ti2p
a: pure TiOy; b: TiO, coated with SiO,
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Table 1 Elemental content on the surface of nanosized TiO,

Elemental content / %

Sample - T o C n(Si):n(Ti)
Uncoated 0 21.19 52.25 26.56 0
Coated in ultrasonic field 11.10 11.67 58.96 18.27 0.951
Coated without ultrasonic field 10.38 13.07 60.00 16.56 0.794
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Fig.5 TEM and HRTEM images of the nanosized TiO, powder
a: pure TiOy; b: TiO, coated with SiO; c: TiO, coated with SiO, and calcined at 700 °C for 2 h
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Fig.6  XRD patterns of the nanosized TiO, powder with
different Si0, contents (calcined at 700 °C for 2 h)
a: m(Si0,):m(Ti0,)=0; b: m(Si0,):m(Ti0,)=1:20;
c: m(Si0,):m(Ti0y)=1:10; d: m(Si0,):m(Ti0,)=1:5;
e: m(S10,):m(Ti0,)=3:10; f: m(Si0,):m(Ti0,)=1:2;
g: m(Si0,):m(Ti0,)=1:20 and without calcinations.
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Table 2 Relationship between the crystal size of
nanosized TiO, and m(SiO,):m(TiO,)

Crystal size / nm

m(Si0):m(Ti0y)
(110) (101) 211)

0 20.8 29.0 24.0

1:20 15.6 204 17.7

1:10 142 194 16.0

1:5 12.3 17.8 14.1

3:10 12.3 174 139

12 124 17.3 13.6
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Fig.7 Relationship between AE and m(Si0,):m(TiO,)
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Fig.8 UV-Vis spectra of the nanosized TiO,
a: m(Si0,):m(Ti0,)=1:5; b: m(Si0,):m(Ti0,)=0
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