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ABSTRACT

Fine mullite powder was prepared by colloidal sol-gel route. Bochmite as a starting material of AlQ, and

gilica so! or fumed silica as a starting material of SIO; were used. a-ALO,, Ti0, and Zr0; were used as

seeding materials, The combination of boehmite and silica was found to be the stoichiometric mullite powder
Techniques for drying used were spray drying, freeze drying, reduced pressure evaporation and drying in a
oven, The gelled powder was heated at 1300C for 100min and was atirition-milled for 1~3hrs. The mullite
powder obtained was composed of submicrometer, uniform and spherical particles with a narrow size
distribution. The mullite powder was characterized by BET, SEM, XRD and IR spectroscapy.
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Table 1. Strating Materials for mullite sol.

l Boehmite - Silica Seed
Catapal+Ludox HS
(faﬁgfd:i SL;OO? a-ALO; (1 wt%)
Experi | Versal+Ludox HS . 0
ment | (colloidal Si0)) a-ALO: (1 wt%)
Catapal+Ludox HS B o
L | colloidal Sics) “ A]EO’(SWWJ
Versal +Ludox HS
(cfl?oi(;l us.ig() a-ALO, (5 wish)
2
Condea—+ Aerosil 200 ) 0
Exper, | (fumed S104) a-AlO; 2 wi%)
2
2 -
Co T 0w
2

fumed 427 9 colloidal L5 Akagch,  slal
o|E8} whibvha 2 pH & 3~42 2Adahal 42471y &
wAske vhe]A AFE rpch. 5~1GwiHE T

AL

51T

t}2 high shear mixer &
48 2File] 1224 4]

{delonized water) S}

51027 &3 § pH £ 3~

7b ua g e AEdlel ¢lx = 200~500A8 ¢ 27 vk
o] Azalg z4s Ar|HA Feolv F A=A A
7o FuEale ARgsielet

Seeding 22 2% a-ALD,;, TiO,, Zrl,E& A3
woa-ALOY A% FFYE) 0.3mel e 5 wi%
#e}al o 7 (suspension) 2.2 & i pH3~42 =4

sle] L4147 & 3000Tpm & %2 QAR F o
gited Q27 700~1000A 45 =5 £

Z(geed) 2.3 A48 Ti0e] =& 0.05~0.07 gm,
55 (0.08~0 13 gm o]

=y
Zr0;] ¢
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Fig_1. Flowsheet for production of mullite powder.
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Fig.3. Rheological behavior of boehmite sol.
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Fig.4. Transmission electron micrograph of o-AlLQ,
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Table 2. BET Surface Area of Mullite Powders in
terms of Seeding and Processing Effect.

Seeding and processing BET surfacm
area(m?/g)
As-freeze drving, o-ALOs 1wt% 203
Freeze drying, 13007C /100 min,
a-AL0, 1wt% 19
As-spray drying, «-ALQO; 1wt% 220
Spray drying, 1300°C/100 min, I
a-AlLQ, 1 wt%
Rotary vacuum evaporation, 09
1300°C /100 min, a-AlO; 2 wt%
Rotary vacuum evaporation,
1360°C /100 min, Ti0; 2 wtd% 17
Rotary vacuum evaporaiion,
1300 /100 mity, 20 2 W% 15
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