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The Effect of Hydrothermal Modification on the Texture and
Surface Properties of Alumina Support
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(Department of Chemical Engineering, Tsinghua University, Beijing 100084)

Abstract: The alumina support was treated in the moderate aqueous hydrothermal condition to avoid from the ex-
cess growth of boehmite (AIOOH) crystals which usually results in the obvious decrease of the specific surface
area (BET). The experimental results indicated that the hydrothermal treatment of the alumina support at 140 °C
for 2 hours promoted the formation of the plate-like AIOOH crystallites on the surface of the support via dissolu-
tion-precipitation route. The occurrence of the nano plate-like structure led to the improvement in the structural

and surface properties, such as the increase of the specific surface area, the surface hydroxyl concentration and

the surface acidity.
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Fig.1 SEM micrographs of the supports before (a) and
after (b) hydrothermal modification at 140 °C
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Fig.2  XRD spectra of the supports before (a) and after
(b) hydrothermal modification at 140 °C
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Table 1 XPS binding energies of the reference

compounds
Compound Al2p Ols
ALO; 74.0 530.9
AlIOOH 74.2 531.2
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Fig.3 XPS spectra of Al2p and Ols
a: Raw material, b: hydrothermal modification at 140 °C, c: hydrothermal modification at 140 “C and calcination at 500 °C.
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Fig.4 Influence of hydrothermal modification on the distribution of the pore sizes of the supports
a: Raw material, b~d: hydrothermal modification (at 120 °C (b), 140 °C (c) and 180 °C (d)) and calcination.
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Table 2 Influence of hydrothermal modification on the properties of the supports

Sample BET / (m*-¢™) Pore volume / (mL-g™) Average pore diameter / nm
Raw material 204.6 043 8.2
Hydrothermal modification at 120 C and calcination 232.0 0.43 7.4
Hydrothermal modification at 140 °C and calcination 2447 0.44 7.0
Hydrothermal modification at 180 “C and calcination 230.2 0.41 7.2
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Fig.5 IR spectra of the supports before (a) and after (b)
hydrothermal modification at 140 °C
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Fig.6 IR spectra of pyridine adsorbed on the supports
a: Raw material after calcination,
b: hydrothermal modification at 140 °C and
calcination; temperature (°C): --: 200, —:350.
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