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Effect of Crystalline State of Anodized Porous Al,O;/Al as Supports by Hydration

ZHANG Qi, JIANG Zhong-Rui, SUN Dong-Mei, HAN Da-Ying, ZHU Zi-Bin
(Engineering Research Center of Large-scale Industrial Reactor Engineering and Technology Department of Chemical Engi-
neering, East China University of Science and Technology, Shanghai 200237, China)
Abstract: The porous alumina as a plate catalytic support was prepared by anodization. Effects of hydration con-
dition on the property of alumina supports were studied. The samples were characterized by XRD, SEM, BET and
etc. to illustrate the Al,03/Al forming mechanism. The results show that the best hydration temperature is 80°C, at
which the amorphous alumina can be transformed into AIOOH, and become y-Al,O; after 500°C calcination.

Meanwhile, the monoliths catalytic carriers have a superior stability for crystalline structures in the steam atmos-

phere at high temperature.
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Fig. 1 Process route of the preparation of porous alumina
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Fig. 2 SEM images of the alumina surface prepared at different anodization conditions
() 20°C/12 h; (b) 25°C/12 h; (¢) 20°C/16 h
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Table 1 Properties of the alumina supports at anodization condition
. : Simonolith SpET D Thickness
h T/C /monolith P
1/ / 8AL,0, /(m* *+ monolith™) f(m*eg™) /nm /pm
12 20 0.371 4.01 10.8 80 101
oxalic acid concentration:0.4 mol/L; current density:50 A/m’
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Fig. 3 XRD patterns of the alumina directly calcined at dif-
ferent temperatures for 4 h
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Fig. 4 Time dependence of weight increment of the monoliths
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Fig. 5 XRD patterns of alumina after hydrated for 1 h at dif-
ferent temperatures
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Fig. 6 TG and DTG curves of alumina after hydration at 80°C
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Fig. 7 XRD patterns of hydrous samples calcined at different
temperatures
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Fig. 8 SEM images of the sample surface after hydration and calcinations
Hydration temperatare (a) 30°C; (b) 50C; (c) 80C
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Fig. 9 Variation of the specific surface area with different

hydration conditions
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Fig. 10 XRD patterns of the monoliths after rehydration
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