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Preparation of Pseudo-boehmite and y-Al,O; Granules by Polyaluminum Chloride
——Preparation Conditions

HE Jin-Song' ZHAO Chang-Wei*' TU Meng-Bo*> NI Fan' WANG Tao’® LUAN Zhao-Kun'
(‘State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, P. O. Box 2871, Beijing 100085)

(3School of Chemical and Environment Engineering, China University of Mining and Technology, Beijing 100083)
(College of Chemical Engineering, Xiangtan University, Xiangtan, Hunan 411105)

Abstract: Pseudo-boehmite granules and their derivatives y-Al,0; were prepared from polyaluminum chloride by
sol-gel method and oil-drop method. The samples were characterized by XRD, TEM and nitrogen adsorption-
desorption techniques. The effects of pH value, Al species content of polyaluminum chloride, calcination
temperature and surfactant on the physical properties of pseudo-boehmite granules were investigated. The results
show that alumina hydrate is mainly pseudo-boehmite prepared at pH value near 8.5. Polyaluminum chloride with
high content of Al, enhances the surface area of granules. y-Al,0; granules can be obtained at 450 °C to 750 °C. The
surface area decreases and pore size increases while pore volume changes little with the increase of calcination
temperature. At 1 000 °C, the granules show 0-Al,0; and y-Al,O; phases. With the increase of PEG molecular weight,
the pore volume and pore size of y-Al,O; granules increase. PEG10000 is most suitable for increasing surface area of

v-AL, 03, with surface area of 326 m*+ g™ and pore volume of 0.55 ¢cm?*+ g™ obtained at 450 °C.
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Table 1 Different Al species distributions in self-prepared polyaluminum chloride solutions
Sample Total aluminum concentration (Aly) / (mol-L™) Al / % Al / % Al / %
1 0.2 3.6 80.8 15.6
2 0.2 1.1 49.6 49.3
Note: Al;=Total Al species concentration, Al,=Al monomers concentration, Al,=Al oligomers and polymers concentra-
tion, Al,=Al colloidal hydroxides concentration.
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Table 2 Pore structure of spherical granules prepared by PAC solutions with different Al

species contents at different calcination temperatures

Calcinated at 450 °C Calcinated at 750 °C

Dried at 40 C
Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Sample 2
BET surface area / (m?- ™) 58 67 286 347 184 244
Pore volume / (cm®-g™) 0.13 0.12 0.42 0.42 0.40 0.39
Pore size / nm 4.0 35 5.2 4.5 6.6 5.4
Note: Al species ditribution for Sample 1 and Sample 2 is given in Table 1.
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Table 3 Pore structure of y-Al,O; granules obtained at different calcination temperatures
Calcination temp. / °C BET surface area / (m?g”) Pore volume / (cm’-g™) Pore size / nm
450 326 0.55 6.2
600 296 0.53 6.5
750 221 0.46 73
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Table 4 Pore structure of y-AlLO; granules obtained with different surfactants
Surfactant BET surface area/ (m’-g”) Pore volume / (cm’g™) Pore diameter / nm
PEG1000 302 0.34 44
PEG4000 347 0.42 4.5
PEG10000 326 0.55 6.2
100°nm
(a) PEG1000 (b) PEG4000 (¢) PEG10000
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Fig.5 TEM images of y-ALO; granules obtained with different surfactants
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