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Characteristics of ALO,~Ca0 Refractory Prepared from Oyster Shells
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Abstract Al,O,-CaO ceramics were prepared by reaction sintering of alumina and calcined shells of oyster. The influ-
ence of Ca0 additives on the densification processes and the properties of sintered ALO,-CaQ was investigated. Micro-

structure and EDS of sintered compacts showed AlLQ,-Ca0 compound phases. The properties of sintered compacts

after firing at 1450°C had bulk density of 2.87g/cm®, and apparent porosity of 12.03% and compressive strength of
312kg/cm® And the thermal expansion at 1400°C was 6.55K x 10°K""
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Table 1. Chemical composition of calcined shell and
alumina powders.

Powders
) SHELL{(wt%) ALUMINA(wt%)
Consituent
ALO, 0.039 98
Si0; 0.77
Ca0 98.2
MgO 05
Others 05 2
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Fig. 1. Flow chat for the preparation of shell and alumina pow-
der.
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Fig. 2. DTA-TG curve for the shell powder(heating rate 10T/
min)
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Fig. 3. XRD patterns for the calcined shell powder at 900C for
3hrs ; (@)Ca0
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Fig. 4. XRD patterns for the heat-treated sample at 1450°C for
3hrs; @ : CaALO; B CaALO,
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Fig. 5. Thermal expansion test at 1400TC. Specimen was heat-
treated at 1450TC for 3hrs.
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Table 2. Properties of Samples were heat-treated at 1450C

Properties Unit Samples ALQO; samples*
Bulk density g/cm? 2.87(+0.1) 3.00(x£0.1)
Apparent porosity % 12.0(£5.0) 18.0(£2.0)
Water absorption % 6.0(£1.0) 9.0(+1.0)
Thermal expansion at 1400 K'x107* 6.55( = 1.0) 8.00(+1.0)
Compressive Strength** kg/cm?* 312.0(£ 10) 142.0( % 10)

* Provided by Namhae Ceramics Co. Ltd., Korea.
** Value at 1000C.

Table 3. Compression Test at 1000C for the 30wt% CaO- Al.O; after sintering at 1450°C for 3h.

Properties

Unit

Sample

Stress at Max. Load
Young Modulus

Energy to Break Point J

kg/mm?

kg-mm

kg/mm? 12
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Fig. 6. Compression at 1000TC Specimen was heat-treated at
1450°C for 3hrs.
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Fig. 7(A). Scanning electronic micrograph of the heat-treated
pallet at 1450C for 3hra.
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Grain (a) Grain Boundary (b)

Element Atom % Wt % Atom % Wt %
ALK 78.56 7115 77.69 70.1¢
Ca-K 21.44 28.85 2231 29.99

Total = 100.00% Total = 100.00%

Fig. 7(B). Scanning electronic micrograph and EDS results of
the heat-etched pallet at 1300T.
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