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Effect of Water-soluble Epoxy Resin on Microstructure and Properties of Porous
Alumina Ceramics by Gel-casting

ZHANG Xiao-Qiang, SUN Yi, SHIMAI Shun-Zo, WANG Shi-Wei

(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Porous alumina ceramics with high porosity were fabricated by gel-casting and mechanical foaming.
Here, PIBM, a co-polymer of isobutylene and maleic anhydride, was used as both dispersant and gelling agent,
and two kinds of surfactants were selected as the foaming agent. Then, the effect of DE211 (a water-soluble ep-
oxy resin) on the microstructure and properties of porous alumina ceramics were studied systematically. The re-
sults showed that porous alumina ceramics with maximum porosity up to 92.4% was achieved by this method.
With addition of DE211 epoxy resin from 0 to 0.5wt%, porosity of porous alumina ceramics slightly decreased
and mean pore size decreased from 582 pum to 331 pm, but compressive strength increased from 0.5 MPa to
3 MPa. Besides, there is hardly collapse of cell wall in the porous ceramics. These results are ascribed to the re-
action between epoxy group of DE211 and anhydride of PIBM that enhanced the gelling rate and stabilized the
foam structure.
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Fig. 1 Effect of the addition of AMPHITOL 24B on the po-
rosity of porous alumina ceramics (0.8vol% EMAL TD)



10 3 TR/, A KRR IR R AL O5 YA P 2 5 66 A0k AR 1Y S 1087
925 35 i T DE211 SR 44 I (1 R4 JE R 05 15 PIBM 1Y
4§ {aog FRITT A S I 2 R, e A [ A ik 72, A

9207 a5 2 AL I R FL R & B B 1 T R, AT
£ 20 B T RES TIOR3 4h, DE211 I8 f R 48 i
i lis 2 i 55 EMAL TD il AMPHITOL 24B /£ [ ¥, 7E
= i R T AR I VR0 B R ), AR
oL0F & ()R S & HUM N R R £ 2\ Q7N
1% 0.5wt%DE211 4 1t fis 109 vk W 2, 7 9L 3¢ ik 51

03 =0 o1 02 03 o4 o5 90.7%, HIOW st cHE, WA aitfLEERIEG. 5

DE211 addition / wt%

Kl 2 DE211 AR RS N AR 1R b i LAt
J 8 5 (£ % 1 (0.8vol%EMAL TD Fl 0.5vol% AMPHITOL
24B)

Fig. 2 Effect of DE211 epoxy resin on the porosity and com-

pressive strength of porous alumina ceramics
(0.8vol%EMAL TD and 0.5vol% AMPHITOL 24B)
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Fig. 3 Effect of DE211 epoxy resin on microstructure of porous alumina ceramics
(0.8vol% EMAL TD and 0.5vol% AMPHITOL 24B)
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