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Effects of Magnesium Sources on the Synthesis of Cordierite Powder via
Non-hydrolytic Sol-gel Method
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Abstract: Cordierite powder was synthesized via non-hydrolytic sol-gel method by using aluminum as aluminum source. The phase
transition of xerogel during the heat treatment and the effect of magnesium sources on the synthesis of cordierite powder were investigated by
XRD, DTA-TG, FT-IR and thermal expansion instrument. The results show that p-cordierite phase can be synthesized at 900 C, it transforms
to o-cordierite at 1050 C, and pure a-cordierite powder can be obtained at 1200 “C via non-hydrolytic sol-gel method. The thermal expansion
coefficient of its sintered ceramic body is 1.329x10/°C. Compared with anhydrous magnesium chloride and magnesium ethanol, anhydrous
magnesium acetate is more beneficial to the formation of Mg-O-Al and Mg-O-Si heterogeneous bonds in the gel, thereby facilitating low
temperature synthesis of cordierite.
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Fig.1 DTA-TG curves of cordierite xerogel
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Fig.2 XRD patterns of powders prepared at different temperatures
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Fig.3 XRD patterns of powders prepared with different
magnesium sources
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Fig.4 Infrared spectra of xerogel prepared with different

magnesium sources
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Tab.1 Infrared vibration peaks of xerogels prepared with different magnesium sources

Category Absorption peak position Attribution Literature
466.7, 468.1. 469 Al-0-Si [71. [8]
681 Mg—-0O-Al [9]
1020, 1058.6, 1070 Si-O-Si [10]. [11]
Peak position /cm™
1580 Mg—-0-Si [12]
1634.8, 1662.1 C=0 [13]. [14]

3405.6. 3445.6. 3485

-OH [15]. [16]
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