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Fig.1 Temperature-programmed reduction of silica
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Fig. 2 Effect of temperature on SiO; conversion rate in

carbothermal reduction/nitridation
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Fig. 3 XRD patterns of samples reacted

at various temperatures
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Table 1 Effect of temperature on the composition of product in carbothermal reduction/nitridation

REE/C LH/% Ofwt % N/wt % Clwt % X, /% Y, /% ¥ysc!% ¥sio 1%
1 400 55.0 0.66 22.8 325 98.9 62.7 16.9 19.3
1 450 61.1 0.66 28.6 20.9 99.1 68.0 9.8 21.2
1 500 68.1 0.54 31.6 8.5 99.4 61.7 14.7 23.0
1550 72.0 0.48 31.7 5.15 99.5 54.3 16.6 28.6
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Temperature effect on carbothermal
reduction and nitridation synthesis of
silicon nitride

Wan Xiaohan', Zhang Guangqing®, Oleg Ostrovski',
Hal Aral’

(1. School of Materials Science and Engineering, University of New South Wales, Sydney 2052, Australia;
2. School of Mechanical, Materials & Mechatronic Engineering, University of Wollongong, Wollongong 2522,
Australia; 3. Institute of Sustainability and Innovation, Victoria University, Melbourne 3030, Australia)

[Abstract] Carbothermal reduction and nitridation synthesis of silicon nitride was conducted at

1300~ 1600 °Cin nitrogen or nitrogen-hydrogen mixture. Fumed silica was mixed with graph-

ite using molar ratio of Si0,: C=1:4.5. Powder samples were pressed into pellet before reaction.

CO evolution in the process was monitored by an infrared sensor. The oxygen, nitrogen, car-

bon content of reacted sample was analysed by LECO element determinators. XRD was used to

identify phases formed in the reacted sample. Reduction of SiO, commenced below 1 300 °C.

The reduction rate increased with increasing temperature, but slowed down when temperature

was higher than 1 570 °C, since the residual reactant was covered by product. Due to the small

difference of the equilibrium CO partial pressure between Si;N4 and SiC formation, the bound-

ary temperature was not obvious. The mechanism of carbothermal reduction/nitridation synthe-

sis of silicon nitride needs further investigation.

[Key words] carbothermal reduction and nitridation; boundary temperature; selectivity of

products; equilibrium CO partial pressure
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