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Abstract

In order to apply synthesis technique of the high purity ceramic powder to the traditional
ceramic powder, mullite powder which is widly used for refractory materials was synthesized.
Boehmite and Hadong kaolin with high alumina content were used as starting materials and
gel coating method was tried to produce the mullite powder. As a result, the mullite powder
of high quality was successfully obtained at 1350°C. The unreacted silica and corundum were
not observed in the synthesized mullite powder, mullite content was more than 80% when the
starting materials were sintered at 1700°C. Their properties showed bulk specific gravity of
2.56, water absorption of 1.9%, and 3-point flexual strength of 169 MPa. It is thought that
that their good properties are applicable to refractory materials of high quality.
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Table 1. Chemical Composition of Starting Materials (Wt%)

Starting Materials Si0, ALO, Fe 0, Ca0 MgO K, ONa 0 Ig.loss
Hadong Kaolin 44.33 37.10 2.02 1.32 0.17 0.36 0.38 13.42
Kaolinite 44.2 34.36 6.49 0 0 1.85 0.19 11.63
Silica 85.02 8.3 1.77 0.39 0.24 2.19 0.22 1.21
Boehmite 72.27 0.04 0.06 0.01 0.01 0.01 27.6




A8A 2%, 1997

l Boehmite l
IN HCl (pII-2}
1IN NH/OI1I I
i 1
L Kaolinite J [Hadung Kaolin r Silica l
L ]

Mixed Sol 60C Stirring

Gelation

24llours

50T
[ Calcination | XRD

250ks/cr!

Pressing

Sintering 1500~ 1700C:

Characlerizalion

I 1 1 1

AVI‘JI:(E:;- Flexural SEM ‘Photomicro-
tion Strength granh

Fig. 1. Schematic Diagram of Experimental Procedure.
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Fig. 2. DTA Curve of Dried Boehmite Gel.

1200 1400

[e]
=)

o

coating® kaolin® mullite3} WH$-2 1400°C °]3}

oA ghaHS & 5 slch

32 X-M 3|3 B4Y

3-2-1. Boehmite GelZ Coating® Silica

silicael| 45, 50, 55, 60 Al,Os mole%= boehmite
gel& coatingdl®] 1200-1400°CE 50°C 7tHo=
12175 dA=g 5 X-Al S| A EA L il
71 73} Table 294 9F 7o) APE A9 L=
Aolla] AR mullited AT ¢ oo,
1350°C7HA] = ®1uk-S- silica”} EA5bcl7} 1400°C

ERE LR

TG (mg}
DT(uV)

1 —-20

=30

0 200 400 600 800 1000 1200 1400

Temperaturse(°C)

Fig. 3. TG-DTA Curve of Kaolin Coated Boehmite
Gel.

A dulvhe] Ariekel] AAIge] ©elAke] mul-
lite 232 & 5 8l

3-3-2. Boehmite GelZ Coating® °3=4t Ka-
olin

Table 3+ kaolinite A 22 =& 9l =4t
kaolin®l| 45, 50, 52.5, 55, 60 mole% Al,Os= boeh-
mite gelZ coatingdle] 1200-1400°CE G zjgh
Fke] X-Al 318 Adfelo) 1 A AR =
A3k 5 Gl A Al mullites ¥4
& 4 glglon], vk silicass 1400°C7HA] EA03F

Table 2. Results of Phase Analysis according to the Heat Treatment Temperature and Alumina Content
M (mulite) Q (quartz) T (tridymite) CR (cristobalite) C (corundum)

mole%A1203
Temp. (°C) 45 50 55 60
1200 QC QC QCM QC
1250 QCM QCM QCM QC
1300 M C CR cQM cQM QCM
1350 M CR CMQ MCAQ CM

Table 3. Results of Phase Analysis according to the Heat Treatment Temperature and Alumina Content
M (mullite) Q (quartz) T (tridymite) CR (cristobalite) C (corundum)

Temp. (C) mole%ALO; 45 50 52.5 55 60
1200 MQCR MCQ MQC MQC M Q
1250 M Q CR MQCR MCT M CR C MCT
1300 M CR MCR MCRQC MCRC cQM
1350 M CR MCR MCRQC MC M C
1400 M CR MCR MCRC M C M C
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