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Abstract AlSiCa powders were prepared from the domestic Hadong Kaolin (AlO;-2Si0,-
2H;0). As a result of the reaction of Hadong Kaolin and carbon powder at reducing at-
mosphere, AlO;-SiC composite started to form at 1300C and completed at 1400°C. The
optimum amount of carbon was 1:4 in mole ratio. It was found that only bright-green §-
SiC phase forms when the mixture was packed without carbon powder in alumina crucible.
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Table 1
Thermal phase transition of kaolin
500~600°C
Ales * SlOz * 2Hzo AIan * 28102 + ZHzo
(Kaolinite) (Metakaolinite)
980°C
Z(Alzo:; 28102) > Si3A14+O|2+SiOZ
(Metakaolinite) (Al-Si spinel)
1250°C
3(Si3Al4012) ad 2(3A]203' 28102) +58102

(Al-Si spinel) (Mullite)

(Cristobalite)
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Table 2

Chemical composition of ‘Hadong’ kaolin

Composition Si0, AlQ, Fe,0; CaO MgO Na,0 Ig. loss
wit% 452 375 2.02 0.97 0.51 0.41 13.5
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Fig. 1. Flow chart of synthesis process of
AlSiCa.
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Fig. 2. XRD patterns of Al,0,-SiC
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Fig. 3. XRD pattern of the dark-brown part of the AlLQ;-SiC pellet (mole ratio:1/4)
heated at 1400°C for 5 hours in H, gas.
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Fig. 4. XRD pattern of the Al,0;-SiC pellet(mole ratio:1/5) heated at 1400°C for 5 hours

in H, gas.
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Fig. 5. SEM of A-SiC whiskers in AlSiCa
pellet.
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