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Fabrication of Al,O3; Porous Ceramic by Gel-foaming Method with Sodium Alginate

HE Xiulan, WU Cheng, ZHANG Wenzheng, ZHENG Wei
(School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: Alumina (Al,O3) porous ceramics green bodies were prepared by a gel-foaming method with sodium alginate as a gelation
reagent and sodium alcohol ether sulphate (AES) as a foaming agent, and Al,O; porous ceramics were sintered by a pressure-less
sintering technique. The relationship between the solid content/foaming agent content and the porosity/compressive strength of Al,O3
green bodies was investigated. The effect of sintering temperature on the microstructure and mechanical property of Al,O; porous
ceramics and the curing mechanism of sodium alginate were analyzed. The result show that alumina particles are solidified by a
network formed due to the reaction between sodium alginate and free calcium ions. Al,O; porous green body with a high porosity and
a uniform aperture can be obtained under the optimum condition (i.e., solid content of 25% and foaming agent content of 3.0%). The
porosity of Al,O; porous ceramics decreases and the compressive strength increases with the increase of sintering additive content.
Excessive sintering temperature leads to the abnormal growth of Al,O5 grain, thus reducing the compressive strength.
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Fig. 1 Infrared spectrograms of sodium alginate and gel system
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Fig. 2 XRD spectrograms of Al,O; porous ceramics prepared
with different sintering temperature
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Table 1 Viscosity of slurry with different solid content

v (Solid)/% 15 20 25 30 35
Viscosity/(mPa-s) 320.3 678.5 936.2 3540.8 57855

v—Volume fraction.
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Fig. 6 SEM images of porous ceramics prepared with
different sintering temperature
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