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Aggregation Behavior and the Resulting Morphology of Nanoc rystalline
Titania in Peptization and Hydrothermal Process

L •U De-Yi, BIAN Fei-Rong, XU Ke, ZHENG Yi-Fan, LI Xiao-Nian

(Resource & Environment Catalysis Institute, State Key Lab oratory Breeding Base of Green-Chemical Synthesis

Technology, Zhejiang University of Technology, Hangzhou 3 10014, China)

Abstract: During the process of peptization and hydrothermal crystallization, the aggregation behavior
and the resulting morphology of nanocrystalline titania (T iO2) were studied by X-ray di�raction (XRD),
scanning electron microscope (SEM), and dynamic light scattering (DLS) techniques. The results show that
during peptization process the mixture of rutile-type and anatase-type primary particles with 10{15nm in
diameter formed by peptizing the precipitated amorphous titania are transformed into rod-like secondary
crystalline grains with sizes of (30{50)nm� (80{100)nm through an oriented aggregation mechanism, which
obey a crystal face-matching rule. In the process of hydrothermal crystallization under 180� C, however,
the rod-like secondary crystalline grains are �rst broken into nanoparticles with diameter in the range
of 10{15nm (namely the same sizes as those of the primary particles), and the formed nanoparticles then
grow in hydrothermal solution. The �nally resulting partic les with the sizes of 10{30nm (spherical anatase)
and 20{60nm (rod-like rutile) are found to have a higher crystallization degree than the primary particles
formed in the process of peptization.
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Grain size of sols sample Grain size of hydrothermal crystallization[H+ ]/[Ti]
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D A(101) /nm D R(110) /nm D A(101) /nm D R(110) /nm

0 { { 18.9 {

0.8 6.5 { 8.7 {

1.6 { 12.3 { 23.1

3.2 { 12.7 12.5 23.3

6.4 { 13.7 13.4 22.7

A � : Peptized at di�erent [H + ]/[Ti] for 2h

B �� : Peptized at di�erent [H + ]/[Ti] for 2h, and then hydrothermal-treated for 4h
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Fig. 6 SEM photographs of colloid peptized at [H + ]/[Ti]=6.4 for 2h (a),

then hydrothermal-treated for 1h (b) and 4h (c)
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Fig. 7 SEM photographs of colloid peptized at [H + ]/[Ti]=1.6 for 2h (a) followed by hydrothermal-treated for 4h (b)
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