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Abstract — Nanosized Ti@SiO, particles were prepared by hydrolysis of TTIP (titanium isopropoxide) and TEOT (tetra-
ethylorthosilicate) in sodium bis (2-ethylhexyl)sulfosuccinate (AOT) reverse micelles. The mole fraction of TEOS was 0.1.
The physical properties, such as surface area, thermal stability, crystallite size and crystallinity accorgliragiachéve been
investigated by TEM, XRD, BET, FT-IR, TGA and DTA. In addition, the photocatalytic degradation of p-nitrophenol has been
studied by using batch reactor in order to compare the photocatalytic activity of prepared nanosied, Tiérticles. It is
shown that the XRD pattern of the particle heat treated atQ@Hhd 300C indicates amorphous and the major phase of all
the prepared particles were anatase structure. No significant rutile phase was ob$ewgh #ie calcination temperature at
800°C and no peaks Si@rystal were also observed for iSO, (90/10). The presence of amorphous SiDTiO,/SiO,
particle enhanced the thermal stability of Jigarticle resulting in the suppression of the phase transformation from anatase to
rutile phase. The crystallite size of prepared particles decreased with decreggiatiopWrhe surface area increased with
decreasing \Wratio. In addition, TiQ'SiO, (90/10) particles shows higher photoactivity than that of pure fétticles.
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Fig. 1. Preparation procedure of TiG/SiO, nanoparticles by W/O micro
emulsions.
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Table 1. Composition of microemulsion systems used for synthesis reaction

TiO,/SiO, ratic® WP RC TTIP [mol dmJ] TEOS [mol dm?) H,0 [mol dnTd] Surfactant [mol dri¥]
90/10 1 2 0.090 0.01 0.2 0.2
5 0.04
10 0.02
20 0.01

&TTIP/TEOS ratio.
bW, ratio=[H,0/AOT molar ratio].
‘R ratio=[H,O/TTIP+TEOS molar ratio].
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Fig. 2. DTA-TGA curves of TiO,/SiO, nanoparticles prepared at W=1

and R=2.
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Fig. 3. XRD patterns of nanosized TiQ/SiO,(90/10) powders prepared
at different W, ratio.
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Table 2. Physical properties of nanosized TigSiO,(90/10) powders
prepared at different W/, ratio

XRD BET TEM
Catalyst conditioh . Particle size Surface area Particle size
Intensity’ . 5
[nm] [m</g] [nm]
W, ratio 1 54 6 189 7
5 76 7 161 8
10 78 9 130 9
20 74 8 153 8

8R=2; calcination temperature=580.
banatase peak intensity #=25°.
Cobtained by Scherrer equation.
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Fig. 4. XRD patterns of nanosized TiQ/SiO,(90/10) powders calcined
at different temperature.
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Fig. 5. FT-IR spectra of nanosized TiQ/SiO,(90/10) powders calcined
at different temperature.
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Fig. 6. BET surface area of TiQ/SiO, nanoparticles prepared at differ-
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Table 3. Apparent first-order constant (K) of p-nitrophenol photodegradation
at different W, ratio

Reaction conditich kx(1073min™)

Pure TiQ 1.32

W, ratio 1 1.84
5 1.67

10 1.46

20 1.53

#R=2; calcination temperature=580; G;=100 ppm.
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Fig. 8. Effect of initial concentration of p-nitrophenol on the photocata-
lytic degradation over TiO,/SiO,(90/10) catalyst: W=1, R=2 and cal-
cination temperature=500°C.
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