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In this study the effect of in situ SizNy formation in the
microstructure of a Cordierite-Si3N, composite using micro and
nano silicon particles was investigated. It was found that micro and
nano silicon particles have different reaction with the nitrogen in
the matrix of cordierite at various temperatures. Result showed that
using nano size silicon powder and increasing surface area
formation of silicon nitride bonding will be increased which should
be related to SizN4 formation in low temperature and prevent to
reacting with cordierite to form liquid phase during sintering.
Additionally it was found that, it is possible to synthesis high
porosity cordierite- Si;N, composite with a good thermal shock
resistance.
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Table 1. Chemical composition of raw materials

L. OI NaZO KZO CaO MgO TlOz FCQO3 A1203 SlOz

Raw materials

1325 | 0.03 | 1.02 | 036 | 0.25 | 0.17

085 | 36.7 | 47.1 Kolin (Z.lids)

7 0.12 | 0.46 | 0.85 | 31.5 | 0.08

0.5 25 57.5 Talc (Gndagh)

3.45 . . . . .

0.03 99.5 0.01 | Alumina (Nabalox)
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Results
Diam. {nm) % Intensity Width (nm)
Z-Average (d.nm): 63.8 Peak 1: 828 100.0 36.22
Pdi: 0.356 Peak 2: 0.000 0.0 0.000
Intercept: 0.887 Peak 3: 0.000 0.0 0.000
Result quality : Refer to quality report
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Fig. 1. Particel size analysis distribution of nano size silicon particles
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Fig. 2. XRD patterns of cordierite composite, sintered at different temperaturs, C: Cordierite,
A: Curundum, E: Spinel
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Fig. 3. Differential thermal analysis of Cordierite and nano silicon powder sinterd at 1400°C in the nitrogen
atmosphere
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Fig. 4. XRD patterns of Si;Ny-cordiearite composite, sintered at 1100,1150,1200,1250 and 1300°C with 10 wt%
nano silicon particles, C:Cordierite, S:Silicon nitride, A:Curundum, E.Spinel
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Fig. 5. XRD patterns of Si3N4-cordiearite composite, sintered at 1100,1150,1200,1250 and 1300°C, with 10
wt% micro silicon particles.
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Fig. 6. XRD patterns of Si3N4-cordiearite composite, with 3%wt nano silicon particles synthesis in 900°C
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Fig. 7. XRD patterns of Si;N4-cordiearite composite, with 3%wt nano silicon particles synthesis in 900°C
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Fig. 10. Scanning electron micrographs of Si;N4-cordierite composite with 10wt%, (a) micro silicon at 1100 °C,
(b) Nano silicon at 1100°C, (¢) micro silicon at 1300°C, (d) Nano silicon at 1300°C.
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