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ABSTRACT. Fine powders of amorphous Al,Os; SiO; Al,0,-5i0, system were prepared by
hydrolysis of solutions containing alkoxides, aluminium tri~isopropoxide and silicon tetra-etho-

xide. High purity ultrafine S-sialon powders were prepared by the carbothermal reduction-nitrid-
ation of amorphous Al,05-Si0O; powders mixed with carbon black asa reducing agent. In the hyd-
rolysis step the effect of the factors such as pH, reaction temperature and amount of water on
the conversion rate of alkoxides to oxides was investigated. In the carbothermal reduction-nitri-
dation the reaction path was assumed by the analysis of intermediates formed in the process of

f-sialon synthesis and the reaction kinetics of S-sialon formation was considered.
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Fig. 1. Schematic diagram of hydrolysis apparatus.
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Fig. 2. Schematic diagram of nitridation apparatus,
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Fig, 3. Infrared spectrum of aluminium tri—isbpropoxid.
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Fig. 4. Infrared spectrum of silicon tetra-ethoxide.
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Fig. 5. Infrared spectrum of standard aluminum-
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Table 1. Reaction products after carbothermal redu-
ction and nitridation of Al;03-Si0, CO-precipitate at
1350°C for 10 hrs and at 1430°C for 3 hrs

Si/Al ratio] Z value CY:lgigeine

5 1 B>a>X

2 2 B>A
at 1350°C for 1.65 9% s
10 hrs. 1 3 >4

0.5 4 B>ASM

5 1 B>a>M>X
at 1430°C fos 2 2 B>a>M>X
3 hrs. 1 3 AR

0.5 4 B>R

B : f'-sialon, «:a-SigN,, A:AIN, X: X-phase
M : multite, R : 15 R-sialon.

® . g-sialon

Intensity

1 1
50 40 30 20 10
28 (degree)

Fig. 12.X-ray diffraction pattern of §’'-sialon (Z=
2.2), nitrided at 1350°C for 10 hours in 90%Ns-10%
H; atmosphere.
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B-sialon (s) —> 15 R—sialon (s) +4 SiO(g) +

2N, (g) +Si ()

2 AP A4 15R—sialon 8] A SiO(g)
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