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Structure Characterization of Cordierite Synthesized from
Decomposed Magnesite Pyrophyllite
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Abstract: Cordierite was synthesized using decomposed magnesite, pyrophyllite and SiO, power as raw materials.
The effect of calcination temperature was studied on crystalinity, grain size, microstructure and content of cordierite.
The crystalinity was estimated by rietveld refinement with X'Pert software .The phase composition was evaluated by
Semi-quantification method, and the grain size of cordierite and cristobalite was calculated by Scherrer formula. The
results show that crystalintiy and grain size of cordierite synthesized with decomposed magnesite and pyrophy llite
increase with temperature from 1350 °C to 1400 °C. Optimized calcination temperature is determined to be 1400 °C
for cordierite synthesized with decomposed magnesite and pyrophyllite . The grains of cordierite and cristobalite
grow completely and the content of cordierite is 67wt%, the content of cristobalite is 33% at 1400 °C. Crystalintiy
and grain size of crystalline phase decrease with temperature when the temperature is higher than 1 400 °C.

Decomposition of cordierite at 1 500 °C accelerates devitrificaiton of cristolallite.
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Table 1 Chemical compositions of raw materials (wt%)

Raw material Si0, ALO; MgO CaO Fe,0; Ig
Decomposed magnesite 3.72 0.21 41.22 1.26 0.78 41.33
Pyrophyllite 77.21 17.45 0.35 0.23 0.32 3.57
Si0, power 92.73 0.33 — — 0.37 2.33

Ig: lost on ignition
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Table 2 Crystallinity and contents of specimens

Specimen Sintering
Cordierite Cristobalite

number temperature

1# 1350 57 43

24 1 400 67 33

3# 1450 59 41

4# 1 500 0 100

0.85
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Fig.4 FWHM (Full width at half maximum) of characteristic crystal surface and grain size

as a function of calcination temperatures
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1#: Specimens calcined at 1 350 °C, 2#: Specimens calcined at 1 400 °C, 3#: Specimens calcined at 1 450 °C, 4#: Specimens calcined at 1 500 °C
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Fig.5 SEM images of specimens calcined at different temperatures
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