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Preparation, Structure and Physical-chemical Properties of
Spherical TiO,-Al,O; Composites
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Abstract: Spherical TiO»-AlLO; composites were prepared by oil-drop method after mixing of titanium sol,
aluminium sol and hexamethlenetetramine. The samples were characterized by XRD, low temperature nitrogen
adsorption-desorption and NH;-TPD. The results show that TiO, exists in amorphous phase in TiO,-AlO;
composites; the BET specific surface area, pore volume and average pore diameter of the composite increase with
TiO, content; the introduction of TiO, has little effect on the strength of strong and weak acid centers, however,
the amount of weak acid centers is increased greatly and that of strong acid centers is somewhat increased with
the introduction of TiO,; the bulk density and crash strength of the spherical TiO»Al,O; are decreased with the

amount of Ti0, introduced while the particle size remains basically unchanged with the TiO, addition.
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Table 1 Porous structure of spherical TiO,-ALO;
Sample S/ mPg") V! (emdg?) d/nm
(a) 174 0.85 19.5
(b) 196 1.02 20.7
(c) 201 1.08 22.7
() 217 1.11 234

S: specific surface area; V.. pore volume; d: average pore
diameter (determined using BJH analysis). w(Ti0O,): (a) O;
(b) 2%; (c) 5%; (d) 8%.
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Table 2 Analysis of acid sites on spherical TiO,-ALO;

Sample S/ (m*g") T,/ T./C Q. / (mmol NH;-g™) 0, / (mmol NH;-g™) Q. / (mmol NH;-g™)
(a) 174 202 319 0.335 0.133 0.202
) 196 198 317 0.341 0.131 0210
(© 201 203 320 0.358 0.149 0.209
() 217 201 319 0.374 0.162 0212

S: Specific surface area; T: Peak temperature of weak acid; T.: Peak temperature strong acid; Q: Quantity of total acid;

Q,: Quantity of weak acid; Q.: Quantity of strong acid. w(Ti0O,): (a) 0; (b) 2%; (c) 5%; (d) 8%.
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Fig.5 Effect of TiO, content on bulk density (a) and
crushing strength (b) of spherical TiO»-ALO;
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