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Abstract:
Cordierite ceramics has numerous important applications that especially utilize its low coefficient of thermal expansion and low dielectric constant. Gels with cordierite stoichiometry, Mg2Al4Si5O18, were prepared by sol-gel technique using Al-sec-butoxide or aluminium nitrate nonahydrate as aluminum source, and tetraetoxysilane (TEOS) and magnesium nitrate hexahydrate as sources for silicon and magnesium. Gels calcined at 700°C showed different specific surface area, pore sizes and different crystallization sequences. The influence of Al-precursors on the crystallization behavior of gels was studied by differential scanning calorimetry (DSC) and X-ray diffraction (XRD). DSC and RT X-ray diffraction showed that if aluminum was introduced as Al-sec-butoxide, (-cordierite crystallized in two steps and the transformation (→(-cordierite occurred at about 1250°C. When Al(NO3)3·9H2O was introduced, MgAl2O4 at ~870°C and (-cordierite at ~950°C crystallized as intermediate phases. Both phases reacted with amorphous silica forming (-cordierite at ~1210°C. High temperature in situ X-ray diffraction in the range from 820°C-1170°C revealed  displacement of diffraction lines for (- and (-cordierite toward higher Bragg angle. Such behavior indicated on smaller unit cells of those phases as crystallization proceeded in the examined temperature range. That probably was caused by higher silicon content in the (- and (-cordierite, than reported in the literature.
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