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Table 1 Values of Gibbs free energy for

possible reactions between SiC and O,

AGz/ (kJemol™ 1)

Reaction

298.15K 1300.15K

1 SiC(y+ 202y= SiOag+ €Oy - 1168.17 - 801.23
2 SiCiy+ (3/2)Oap= SiOsy+ COy - 910.86 - 783.24
3 SiCiy+ Ozy= SiOxy+ Cy - 773.62 - 505.00
4 SiCiy+ (3/2) Oyp= SiOn+ COxpy - 460.66 — 604.59
5 SiCiy+ Ogp= S0+ COy - 203.34 - 486.59
6 SiCiy+ (1/2) 0= SiO(9+ C(y - 66.11 - 208.36
7 SiCiy+ Ony= Siy+ COxyy - 342.67 - 152.72
8 SiCiy+ (1/2)0zy= Sig+ CO(y - 85.35 - 243.93
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Fig. 1 Curves of Gibbs free energy vs temperature
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Fig. 1 XRD pattern of sub-micrometer

size SiC pow der
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Fig. 3 Distribution of sub-micrometer

size SiC pow der
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Fig. 4 Curves of oxygen in SiC powder vs

temperature after SiC oxidized in air
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Table 2 Oxygen mass fraction in SiC pow der
after oxidized at different temperature ( % )

Oxygen percent in SiC pow der

T emperature/ K oxidized at different time

3 min 10 min 15 min 30 min
1173.15 1. 36 2.49 3.84 5.40
1273.15 5.11 9.34 11.44 16. 20
1373.15 8.01 14. 60 17. 88 25.30
1473. 15 11.20 20.43 25.04 35.41
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Fig. 5 Curves of mass gain vs oxidation time
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Fig.7 Schematic model for oxidation kinetics of

Cco,

SiC powder
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Oxidation behavior of sub-micrometer silicon carbide powder

LI Xiao-bin', ZHOU Qiwrsheng', LIU Yexiang', XIONG Xiang®, HAO Jie’
(1. Department of Metallurgical Science and Engineering,
Central South University of Technology, Changsha 410083, P. R. China;
2. Research Institute of Powder Metallurgy,
Central South University of Technology, Changsha 410083, P. R. China;
3. Alumina Plant, China Great Wall Aluminium Coperation,
Zhengzhou 450041, P.R. China)

[ Abstract] The oxidation of silicon carbide was investigated from both thermodynamic and kinetics aspects. The results indicated

that the oxidation of silicon carbide is very easy to take place in the oxygen atmosphere at high temperature. It was postulated that the

inward diffusion of oxygen through the growing silicon dioxide layer formed on the surface of silicon carbide particles during oxidation

period, is the rate-determining step. The apparent activation energy in this process was also obtained as 143. 4 kJ/ mol over the tem-

perature range from 1173. 15K to 1473. 15K.
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