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Preparation of Mullite Foam Ceramics by Gelcasting
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Abstract: Gelcasting process, based on the foaming of aqueous ceramic suspension and subsequent solidification of the
structure by in-situ polymerization of organic monomers, was introduced in the research for the preparation of mullite foam
ceramics. Parameters affecting the kinetics of different polymerization systems were investigated in systems containing the
separate components of a ceramic solution, formed or unformed. Analysis of the temperature curves reveals that the onset of
polymeric reactions is apparently affected by pH value, initial temperature and composition. The resulting foam ceramics
consisted of a highly interconnected network of spherical cells with density 8%-—40% of theoretical value and porosity above
90%. The mean pore size and its distribution of sintered foam ceramics were dependent both on the induction time of
polymerisation and the bulk density of the specimen, and ranged from approximately 50 to 300 pm and 30 to 800 pm
respectively.
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Fig.1 Flow chart of preparation of mullite foam ceramics
by in-situ polymerization of monomers
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Fig.2 Temperature curve and the corresponding
temperature increase rate during polymeri-
zation
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Fig.3 Influence of pH values of monomer solution and
foamed suspension on polymerization

mE 3 Al FH, pH (EAERRYETEE N () 3
B RN B RV N B A B2 X — 3
LFEHT RIS 158 B AR (LA O Uk,
Bl 3(a) AT, {EBRTE pH RN, B RIATIE
] ELAE pH EVE FBAIR 5 | A W IR 33X AT RE A2 p
TR T SRR 09 40 T A RETE 3R
B RN H HEE, AR TR pH [EAYRR BTN H
AT BERLE BAR AR S,05" 854 T UM A IR 9 % 1
AEERB PR SY. B, 851 R siHFET
A IR 7= 4 B TR B, T R [ 7 ) 9 S RE AR 3R SOE 1)
RAESATERE RN G RIH —EfiE D, %
pH EAM T RRRE B Ry, ma BRG]
B (R B 3 0 BTy A5 B AR ECR T pH (BRI P
R 4 ML TR B T BE X R B SN AR 0
ARG RN ARG R K AT iR R S
PRl | TEat— R MO TR P e 0 ) 2 ™,

2.1.2 ks EER ARG

PO B SRR W FIHRE pH=6. 9 B, i ARl
WRIREE T T RE RN 23 2 85| Kt a]
GLPE 4 (a) 18 4(b) FAARLEY Rpmax- BHETAT L, (A2
VIR IR X LR & RSB E E W, BER0IR
RE RS, 51 R 4EE, BE RN ERE . X2
AT IR R I T B 5 LR R B AR 3R, T AR R
B H i (R A AR . R R R
BRI FREARE RO R , ol L fe st S Am A B A
b gy

n R 5 _=
A REHRE

10°F o gy kt
Z -/l’/
i
:
10 L 2
- P
<}
!
100031 00032 00033 00034 0.0035
e
lal 5 &HE] ¢
10°
=10
£
£
S
o FEME K
L} o KR
10 . . . . .
0.0031 0.0032 0.0033 0.0034 0.0035
(1T
bl Rpmax
4 MBHEEXNGRERE.ZBRFXRER
ERESRMMZMN

Fig.4 Influence of initial temperature on polymerization
of pure monomer solution, foamed and unfoamed
mullite suspensions
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