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Fig.1 Effect of temperature on coating ratio
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Fig.2 Effect of pressure on coating ratio
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Fig.3 X-ray diffraction patterns of calcinated product
( coating temperature:80 C ; coating pressure:22 MPa)
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Table 1 Pore structure data of alumina samples( all the samples were coated at a pressure of 20 MPa
in supercritical carbon dioxide for 8 h, and calcinated in air at 600 °C for 12 h)

Sample Coating temp. /C BET surface area/(m” + g~!) 10 ~2Total pore volume/(mL - g~')  Pore diameter/nm
| 40 40.81 4.056 3.70
2 60 42.70 4.441 4.16
3 80 52.91 6.058 4.58
4 100 67.20 7.661 4.56
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Fig.4 Pore size distribution of calcinated product
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Fig.5 SEM micrographs of (a)activated carbon template and (&) alumina Fig.6 TEM micr.ograph of alumina
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Preparation of Porous Alumina Material with Template
Method in Supercritical CO,

FAN Hai-Juan®, XU Qun**, CAO Yan-Xia®, ZHENG Shi-Jun®, GUO Yi-Qun®
(“College of Materials Engineering ;* Department of Chemistry
Zhengzhou University , Zhengzhou 450052)

Abstract Porous alumina material was prepared with activated carbon as template and aluminum acetylaceto-
nate as precursor in supercritical carbon dioxide( SC-CO,). The effects of coating temperature and pressure on
the coating ratio in the supercritical CO, were studied, and optimal coating conditions at 80 “C and 22 MPa
were explored. The X-ray diffraction (XRD) result shows that the product is a-Al,O,, the BET surface areas
calculated from the nitrogen adsorption isotherms of the product is up to 67.20 m’/g and the average pore
diameter is about 4 nm. SEM experimental results indicated the activated carbon template was well replicated
by the porous product and TEM results showed the Al,O; nanoparticles were well dispersed in the product.
Keywords supercritical carbon dioxide,activated carbon, template , alumina , porous



