Journal of the Korcan Ceramic Society
Vol 26, No.3, PP .361~370, 1980

MgO—ALO,—Si0,H 2B HX & 2EEM
~HEMEEHN 2§t Mullite 2#|2 M8 —

At

=

o

mh

- 0] B = .
g den g9 F3l
(19859 44 69 )

Hob
op
ay
o

Low—Temperature Synthesis of Mullite Powders by the Emulsion Technique

Sang Hoon Hyun, Hee Soo Lee and Seung Ryong Song
Department of Ceramic Engineering, Yonsei University
{Received April 6, 1989}

B4 HEelE o FabaT fooE S ol A ol slete] mullite 437 T4 Hor, nnllite
3 4g 25 9 WS 28w gL $oh wg Tabareld §U3 Natie) 53 47
Al w43 oldlFzed vlAE % FHbie. Mullite + Na0 - 2.28i0,43.3AL (SO0, 05 1 1(3ALO, - 2
8i0y) + NawS0,+8.9 S0y 5 22 Wb w7h) Fol e)aho] 2 Lol $42 2 qigleh. ¥4 mullite %= 3ALC, -
28i0,9 24 e A7) IpmAre 238 FHo= 4 478 dEAL Jedgen] mullite iz—iﬂ B
29} B394 e leke] BE Na ol % o] che 43S o

\ﬂ°

[n}
—|¥ r
0,
12 o
X

ABSTRACT

Mullite powders were gynthesized from the commor sclution of aluminum sulfate and sodium silicate
solutions by the emulsion- hat kerosene technique. The reaction temprature and mechanism for mullitization and
the characteristics of synthesized mullite pawders were investigated. The effect of Na components introduced
from sodium silicate solulion on the physical property and microstructure of sintered mulliles was also
examined,

It was proved that mullites were formed at 750% through the reaction mechanism of Na,02.250,+3.3
AL (304): = 1.1(3 ALO, - 25i0,) +Na,50, +8 950,.Synthetic mullite powders consisted of the composition of
3 ALOs + 2810, and showed highly agglomeration of hallow spherical particles of 1 gm diameter The density and
fracture toughness of sintered mullites were somewhat reduced because of the effoct of a very small amount of

residual Na components.
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Fig.1. Flow sheet for synthesis of mullite powders.
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Table 1. pH of Common Soiution,

Materials Concentration pH
(Solation} (wl%) at 187
Aluminum

sulfale 20 2.65
solution

Sodium

silicate 20 13.7
solution

Common

solution 0 -

Tahle 2. Conditions Used in the Preparation of

Emulsion.

Conditions

Numerical values

Aluminum  sulfate/Sodium  silicate

5/1~6/1

solution {wt%} 5/
Conc. of precursors i common 20,0
soltion (wt%) o

Vol.ratio of 60/40

solution/kerosen
Emulsion

Span 80{val. %) 1.0
Stirring rate(rpm) 6,500
Stirring time {min} 61}
ALO, in mullite powders(wt%) 67.5~71.4
50, in mullite powders(wit%) 32.5~28.6
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Fig.2. XRD curves of synthetic powders heat-treated
at various lemperatures.
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Fig.4. XRD curves of powders heat-treated at
800°C (a)derived from the mechanical mixture
of aluminum sulfate and meta - sodium
silicate and (&) derived from common
solulion,
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Fig 6. Variation of the electrical conductivity in
filtrates with the number of leaching steps.
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Table 3. EDAX Analysis of Residual Na Element in
Powders after Leaching.

Contenl of residual Na

Leaching conditions element in powders(wt%)

5 step-treatment

with 1.1 water 1.467

3 step-treatment

with 3N HNO, 1.018

2 step-treatment
with 3 HNG, afler
5 step-treatment
with D.T water

1.190

Heat-treatment at
1,200°C after

5 step-treatment
with D,1 water

1.060

Heat-treatment at
1,600C after

b step-treatment
with D.T water
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