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Table 1 Standard free energies of formation

of main compounds in system'* *!(kJ/ mol)

B-Si3Ny4(s) SN,O(s) B-SiC(s)
- 73.050+
- 925.2+ 0.450T - 658.3+ 0.131T 0.007 66T
SiOx(e, s) Si0(g) CO(g)
- 904. 76+ - 104.2- - 114.4-
0.173T 0.08251T 0.08577T
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Fig. 1 Predomination region diagram for

Si3N4/ SizN,0/ SiC/ Si0; system at 1400 C
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Fig. 3 XRD patterns of reaction products
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Fig. 5 Mass loss rate of reaction products

vs holding time
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exhaust gas stream and heating curve in experiment
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Synthesis of O'-Sialon powder by carbothermal

reductiom nitridation

YANG Jian, XUE Xiang-xin, LIU Xin, JIANG Tao, WANG Wen-zhong
(School of Materials and Metallurgy, Northeastern University,
Shenyang 110004, China)

[ Abstract] 0’-Sialon powder was synthesized by means of carbothermal reduction-nitridation with nano Si0O,, Al( OH) 3 and carbon

black as raw materials at 1 400 C in N, atmosphere. Thermodynamic predomination region diagram for the SizN4/ SiN,0/ SiC/ SiO,

system at 1 400 'C was presented. Phase composition of reaction products was determined by XRD. Morphology of the synthesized

0’-Sialon was observed by TEM and molar ratio of Si to Al was determined by EDX. Effects of holding time and addtive content on

synthesis process was studied and synthesis mechanism was discussed in detail. It shows that when the holding time is 7 h and additive

content is 3% , the content of O'-Sialon in the sample reaches the highest value of 70% or so and the value of z, solid solubility of

Al,03 in OI'Sialon, is near 0. 3. The increase of additive content is favorable for the solid state solution of Al,O3 into 0’-Sialon. SiO

is an intermediate product for the process of carbothermal reduction-nitridation. Volatilization of SiO results in great mass loss of the

samples and the remaining of Al,O3 in reaction products. If the holding time is above 8h, 0’-Sialon will be converted into B-Sialon

because of the change of atmosphere in the system.

[Key words] ()/'Sialon; carbothermal reduction-nitridation; synthesis mechanism
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