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ABSTRACT

Porous Al,O; ceramics were prepared by the gelcasting foams method (a slurry foaming process) with acrylamide monomer. The
foaming and gelation behavior was investigated with the parameters such as the type and concentration of surfactant, solid loading
of slurry, and the concentrations of initiator and catalyst. Density, porosity, microstructure, and strength of the green and sintered
samples were characterized. Of the four kinds of surfactants tested, Triton X-114 showed the highest foaming ability for the solid
loading of 55 -30 vol%. The gelation condition giving the idle time of 3 min was found to set the foamed structure without significant
bubble enlargement and liquid lamella thinning. The green samples were fairly strong and machinable and showed maximum strength
of 2.4 MPa in diametral compression. The sintered samples showed densities of 10-36% theoretical (i.e. porosity 90-64%) with a
highly interconnected network of spherical pores with sizes ranging from 30 to 600 pm. The pore size and connectivity increased but
the cell strut thickness decreased with decreasing the solid loading. Flexural strength of 37.8-1.7 MPa was obtained for the sintered

samples.
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BAYE7L 0.5 ume! a-ALO; E2(99.8%, AES-11, Su-
mitomo Chemical Co., Japan)& AFE-31513, o5& #g ¥
AHA| 2 Darvan C(R.T. Vanderbilt Co., Inc., Norwalk,
CT, USA)E A1&3Ath #7] monomere 1#H5FQ
acrylamide (AM; C,H;CONH,; Sigma Chemical Co., St.
Louis, MO, USA)®} 2353 71w AIQ] methylenebisacry-
lamide (MBAM; (C,H,CONH),CH,; Sigma)& AR&-3}$i T},
IER F3 AMAAY FHvl 2= ammonium persulfate
(APS; (NH,),S,04 Sigma)?t N,N,N',N'-tetramethylethylen-
diamide (TEMED; C¢H¢N,; Sigma)s z+2+ ALg-&titt.

ol AW A= &uEle wAd %S F 4
A7) RN F TS ) T 4 7HA 9] Blo] 24
AREYAE AMEEFA T Tween 80 (polyoxyethylenesor-
bitan monooleate; Aldrich, USA), Tergitol TMN 10
(polyethylene glycol trimethylnonyl ether; Fluka, Switzer-
land), M-OP 1019 (polyoxyethylene octylphenyl ether;
Dongnam Chemical, Korea), Triton X-114 (polyethylene
glycol-terc-octylfenyl ether ; Sigma).
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aled 30-55 vol%] A H o] HES FHlET). o
B Darvan CE B30l thaled 0.67 wi%E A28t
Ak

20-50 ml £ E 7HR) 7 ZEk2E 1]o]#H(250 ml)d]
A AHEAGAS #718le] triple blade mixerZ IYH(700

1,0, AlEfE 2= Az 575
. Premix
Alumina Solution D C
Ball miling
30mi
Slurry
-- = [ foommo )
© | (bygtiming §
N, Casting

=3
(oo )

Characterization

Fig. 1. Experimental procedure for preparation of porous A, O3
samples by the gelcasting foams method.
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electron” microscope, JSM 6300, JEOL, Japan)2 ©]-8-3}
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Fig. 2. Variation of foam volume with surfactant type and
concentration.

NERERLER

-
300
1 initiat volume of shurry =20 ml
1 Foam agent amount = 0.32 wt%
2501 | g M-OP 1019
4 |EEZZZ] Triton X-114
famn .
E 200 I Tegitol TMN 10
~ i Tween 80
©
£
= 150
©
>
]
8 100
=%
50 i
Q- i i ﬁdﬁ

55 vol% 40 vol% 30 vol%

Fig. 3. Variation of foam volume with surfactant type and solid
loading.
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Fig. 4. Variation of the temperature of non-foamed slurry with time during gelation for different additions of catalyst and initiator at

solid loadings of 55 - 40 vol%.
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Fig. §. Variation of the temperature of non-foamed slurry with

time during gelation for different solid loadings at

optimum additions of catalyst (4.31 g/L.) and initiator
(38 g/L).
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Fig. 6. Photograph of green bodies prepared using Triton X-
114 with different solid loadings of slurry, comparing
the foam volumes.
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50 vol%

35 vol%

40 vol%

Fig. 7. SEM micrographs of sintered samples prepared using
Triton X-114 with different solid loadings of slurry.

Table 1. Density, Porosity, and Strength of Green and Sintered
Samples

Green samples Sintered samples

Solid loading 50 45 40 35 50 45 40 35

(vol%)
Density (g/cm3) 1.15 075 0.31 027 145 0.78 043 038
(%) - 36 19 11 10
Porosity (%) - 64 81 8 90

Strength (MPa) 24 1.1  * * 378 1.1 23 17
*Samples too weak to measure the strength.
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