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Phase Transition of TiO, in TiO,/Montmorillonite Nanocomposites
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Abstract: The TiOy/montmorillonite composites were prepared by in-situ hydrolyzing reaction and in-situ
dehydrating reaction of tetrabutyl titanate - hexadecyl trimethyl ammonium bromide intercalated montmorillonite.
The structural phase transition of TiO, in TiOy/montmorillonite composites calcined at different temperatures was
characterized by using X-ray diffraction (XRD) and Fourier transform Raman spectroscopy (Raman), and the results
were compared with that of the product obtained from tetrabutyl titanate hydrolysis. The results show that the phase-
transition temperature from anatase to rutile phase of TiO, in TiO, / montmorillonite nanocomposites is 200 °C higher
than pure TiO, The anatase phase still exists in TiO, / montmorillonite nanocomposites at the calcination temperature
of 1200 °C, but pure TiO, is all converted to rutile at the calcination temperature of 800 °C. The average crystal size
of TiO; in TiOy montmorillonite nanocomposites and pure TiO, both increase with the calcination temperature. The
average grain size of TiO, in TiOymontmorillonite nanocomposites is less than that of pure TiO, at the same
calcination temperature. The results also show that the silicon-oxygen structure in layered montmorillonite structure
can effectively depress the phase transformation from anatase to rutile, thus enhancing the transition temperature and

inhibitting the growth of anatase crystals.
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Fig.1 XRD patterns of montmorillonite, organic
montmorillonite, tetrabutyl titanate
hydrolyzing in the interlayer of organic

montmorillonite
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Table 1 Crystal size and content of pure nano TiO,calcined at different temperatures
Sample Anatase Rutile
FWHM /() 20/(°)  Crystal size / nm  Content / % FWHM /() 20/(°)  Crystal size /nm  Content / %

T-1200 0 0.089 27.479 166.9 100
T-1100 0 0.094 27.498 151.5 100
T-1000 0 0.099 27.497 138.6 100
T-900 0 0.112 27.495 113.6 100
T-800 0.175 25.354 60.3 2 0.125 27.494 96.2 98
T-700 0.218 25.356 45.7 43 0.141 27.493 81.0 57
T-600 0.253 25.296 38.2 79 0.171 27.495 62.4 21
T-500 0.390 25.389 233 100 0
T-400 0.834 25.302 10.3 100 0
T-300 0.959 25.382 8.9 100 0
T-200 0.721 25.070 12.0 100 0
T-100 0.929 25.023 9.2 100 0

T 1.117 25.399 7.6 100 0

®2 TRBETERTIO/FRAEAHRTFHREREYHEEE

Table 2 Crystal size and content of TiO,/montmorillonite composite by calcination at different temperatures

Anatase Rutile
Sanple
FWHM /(°)  20/(°)  Crystal size / nm  Content / % FWHM /(°)  20/(°)  Crystal size / nm Content / %
M-T-1200 0.160 25.307 67.9 2 0.089 27.479 166.9 98
M-T-1100 0.257 25.303 37.5 43 0.094 27.498 151.5 57
M-T-1000 0.273 25.334 34.9 60 0.099 27.497 138.6 40
M-T-900 0.284 25.540 334 66 0.112 27.495 113.6 34
M-T-800 0.481 25.334 18.5 85 0.125 27.494 96.2 15
M-T-700 0.536 25.353 16.4 100 0.141 27.493 81.0 0
M-T-600 0.769 25.360 11.2 100 0.171 27.495 62.4 0
M-T-500 0.918 25.441 9.3 100 0
M-T-400 1.115 25.271 7.6 100 0
M-T-300 1.191 25.273 7.1 100 0
M-T-200 1.225 25.570 6.9 100 0
M-T-100 1.242 25.392 6.8 100 0
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