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Abstract — Titania powders were prepared from titanium tetra-isopropoxide (TTIP) by a sequence of sol-gel method and
hydrothermal treatment. The powders made by sol-gel method followed by hydrothermal treatment exhibited an anatase crys-
talline phase with numerous nano-size pores. The pore size distribution of the powders prepared by sol-gel method and calci-
nation above 408C was bimodal with fine intra-particle pores (space between primary particles) and larger inter-aggregated
pores (space between secondary particles). The powders by the hydrothermal treatmeii ah@®98d a monomodal pore
size distribution with only intra-particle pores. The properties of titania powders could be improved by means of hydrothermal
treatment considerably; the size could be reduced to 40-50 nm, specific surface area could be increased by 50-100% and the
ratio of agglomeration could be reduced by 30-40%.
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Fig. 1. Flow chart for preparation of sol-gel derived titania powders with
hydrothermal treatment.
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Fig. 2. XRD patterns of the sol-gel derived powders with hydrothermal
treatment. The powders were dried at 106C for 24 hr.
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Fig. 3. XRD patterns of titania powders made by sol-gel method.
A: Powder calcined at 40 for 1 hr, B: Powder dried at 19D for
24 hr.
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Fig. 4. FT-IR spectra of sol-gel derived powders with hydrothermal
treatment. The powders were dried at 106C for 24 hr.
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Fig. 5. TG curves of titania powders made by sol-gel method and hydrother-
mal treatment (R100).
A: Sol-gel method, dried at 180 for 24 h
B: Sol-gel method, calcined at #@for 1 hr
C: Sol-gel method, hydrothermal treatment at°@0for 3 hr
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Fig. 6. Nitrogen adsorption isotherms of sol-gel derived titania powders with hydrothermal treatment. The powders were dried ab@°C for 24 hr.
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Fig. 7. Nitrogen adsorption isotherms of titania powders made by sol-
gel method (R100) and calcined at 40 for 1 hr.
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