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38104 (s)+6C(s)+2N2(g)=SizN4 (s)+6CO(g) (1)
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Si04(s)+C(s)=SiO(g)+CO(g) (2)
Si02(s)+CO(g)=5i0(g)+CO2(g) (3)
CO2(g)+C(s)=2CO(g) (4)
3Si0(g)+3C(s)+2N2(g)=SisN4(s)+3CO(g) (5)

35i0(g)+3CO(g)+2Na(g)=SisN4 (s)+3CO4(g) (6)
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Table 1 Composition<of the starting powders

Samples Composition
S1 64.3wt%SiO2 (50~ 100pm)+25.7wt% C+5wt% Y203+5wt% a-SisNy
S2 64.3wt% SiOg (~ 20pum)+25.7wt% CH5wt% Y203+5wt% a-SizNy
S3 64.3wt%/Si02 (~ 10pm)+25.7wt% C+5wt% Y203+5wt% a-SizNy
S4 64.3wt% SiO2 (~ 1um)+25.7wt% C+5wt% Y203+5wt% a-SigNy
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Fig. 3 XRD patterns of samples S1 and S4
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Fig. 4 SEM photos of porous silicon nitride
(a)—S1; (b)—S2; (c)—S3; (d)—S4
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Porous Silicon Nitride Ceramics Prepared by Carbothermal
Reduction Method

SHAN Shao-Yun, YANG Jian-Feng, GAO Ji-Qiang, ZHANG Wen-Hui, JIN Zhi-Hao

(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049,
China)

Abstract: Porous silicon nitride ceramics with high porosity and uniform pore structure were
prepared by carbothermal reduction reaction between low-cost silicon dioxide and activated carbon.
The influence of SiOq particle sizes on their microstructures was investigated. Microstructures and
mechanical properties of porous silicon nitride ceramics were studied by XRD, SEM and three-point
bending measurement. XRD analysis showed that only 3-SizN,4 phase, minor of a-SizN4 phase and
glass phase YgSiyN4O14 were detected. SEM analysis showed that porous silicon nitride ceramics
obtained were composed of rod-like 3-SigN4 grains and uniform pores. Porous silicon nitride
ceramics with! different porosities and good mechanical properties were fabricated by changing

SiO particle sizes.

Key words carbothermal reduction method; porous silicon nitride; microstructure; mechanical

properties



