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ABSTRACT

Because of the excellent thermal and chemical properties of mullite and cordierite as the stable oxide ceramic materials, they were
widely used from engineering materials to electronic materials. Notwithstanding of their high demands, mullite was synthesised
because it is not existed in nature. It is also difficult to produce cordierite of fine powder with high purity due to the narrow range
of synthetic temperature. Mullite was synthesised by solid state reaction. However, synthesized mullite has been inhomogeneous.
Because of the facts, various synthetic methods have been studied so far including sol-gel method. The purpose of this study is to
synthesis mullite and cordierite of fine powder with high purity at the lower temperature by solution-polymerization route using PVA
as a polymer carrier, which is an economical method by using low cost materials. As a result, mullite and cordierite were produced
with mono crystal phase at 1200°C and 1250°C, respectively, and their surface area over 20 mz/g.
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Fig. 1. Preparation apparatus of mullite and cordierite gel.
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Material

Note

Magnesium Nitrate

Duk-San Chemical Co. Korea, First grade

Aluminium Nitrate

Duk-San Chemical Co. Korea, First grade

Fumed Silica

DC Chemical Co. Korea, Surface Area 300 m2/g

DC Chemical Co. Korea

¢ PO5SA : DP 500 : MW 25000

Viscosity (cps*1) HD (mol%) ASH (max%) Volatile (max%) pH
5.0~5.6 85.5~87.5 0.7 5 5.0~7.0
PVA e PI7A : DP 1700 : NW 85000
Viscosity (cps*1) HD (mol%) ASH (max%) Volatile (max%) pH
25.5~28.5 85.5~88.5 0.7 5 5.0~7.0
e P24 : DP 2400 : NW 120000
Viscosity(cps*1) HD(mol%) ASH(max%) Volatile(max %) pH
44.0~52.0 86.0~89.0 0.7 5 5.0~7.0
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Table 2. Composition of Batchs Studied
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Positively charged of

Negatively charged —(OH)

Specimen No. Kind of PVA metal cation in the solution functional groups of the polymers
1 8 1
2 DP 500 PVA 16 :
3 24 1
4 32 1
5 8 1
6 DP1700 PVA le !
7 24 i
8 32 1
9 8 1
10 DP2400 PVA 16 :
11 24 1
12 32 1
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Fig. 2. Thermal analysis of dried mullite and cordierite gel.
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Fig. 3. X-ray diffraction patterns of mullite at various calcination temperature.
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Fig. 4. X-ray diffraction patterns of cordierite at various calcination temperature.

(a) PO5A, 8 : 1, Mullite (d) PO5A, 8 : 1, Cordierite

(b) P17A, 8 : 1, Mullite (e) P17A, 8 : 1, Cordierite

(c) P24, 8 : 1, Mullite (f) P24, 8 : 1, Cordierite

Before milling After milling Before milling After milling

Fig. 5. SEM photographs of mullite and cordierite powder made with various DP and the amount of PVA.
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Fig. 6. SEM photographs of mullite and cordierite powder made with DP 1700 and various amount of PVA.

Table 3. Specific Surface Area of Calcined Mullite and Cordierite

PVA content 1 llite P17A 8: 1

Mullite P17A 32:1

Cordierite P17A 8:1 Cordierite P17A 32:1

Analysis
Calcination temp. (°C) 1200
Holding time (h) 1
Specific surface area (mz/g) 144
Specific surface area (mZ/g) 235

(after planetary milling for 1 h)

1200 1250 1250
1 1 1
14.1 12.8 12.5
227 204 20.0
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