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Preparation of Cordierite sols in Aqueous Media and Sintering Behavior of Cordierite Ceramics
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Abstract In order to fabricate dense cordierite ceramics without sintering aid, thermal behavior of Mg- Al-Si com-
pounds during sintering was investigated. The dispersibility of cordierite suspension in aqueous media was measured
by ESAC(electrokinetic sonic amplitude). To prevent aggregation and insufficient dispersion of the cordierite sol, the pH
of the suspension was controlled to 1.03 and 8.30 by adding 2N HNO; and 2N NH.OH, respectively. Magnesium-
aluminum-silicate complex gel coexisted in the specimen which has been gelled at 150°C for 12 hours from the cordi-
erite sol with the pH of 8.30. Equilibrium cordierite phase crystallized during sintering above 1300°C, however several
metastable phases such as g cordierite(Mg:ALSi:O:s), spinel(MgALQ,), and mullite(Al:Si,O:,) existed below 1300°C.
Nucleation rates of the two suspension were similar, but densification of the gel was sensitive to the pH of the sol.

Densification of the sol with the pH of 8.3 was more pronounced than that of the sol with pH of 1.03.
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Fig. 1. Experimental procedure for the preparation of cordierite
gels.
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Fig. 2. Dynamic mobility of cordierite suspension as a function
of pH.
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Fig. 3. Scanning electron micrographs of the cordierite gel dried at 150°C for 12 hours.
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Fig. 4. Quantitative EDS analysis results of the cordierite gel
dried at 150°C for 12 hours.
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Fig. 5. XRD patterns of the specimens fired at various tempera-
tures for 1 hour.
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Fig. 6. Scanning electron micrographs of the specimens fired at various temperature for 1 hour.

Fig. 7. Scanning electron micrographs of the heat treated(at
1200°C for 1 hour) specimens showing the mixture of particular
and needle- like mullite phase in the cordierite.
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Fig. 9. Scanning electron micrographs of the specimens fired at 1400°C for 1 hou:
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Fig. 10. Quantitative EDS analysis of the specimens fired at
1400°C for 1 hour.
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