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Abstract: Nano-mullite was synthesized by micro-boiling method using aluminium nitrate and silica sol
as raw materials, and the activation energy was studied. Grain size, phase composition and morpholo-
gy of the mullite were analyzed by means of thermogravimetry-differential scanning calorimeter (TG-
DSC), X-ray diffraction (XRD) and scanning electron microscope (SEM) ., respectively. The results
show that when Al/Si mole ratio is 3 ¢ 1 in the raw materials, mullite starts forming at 854°C , Al-Si
spinel starts transforming into mullite at 920°C , mullitization is completed at 1200°C, and activation
energy of mullite synthesis is (634, 52428, 90) kJ « mol '. After mullite is calcined at 1200°C, and
the mole fraction of mullite containing Al, O is 59. 8%, the average particle size is 31. 7nm, with nee-
dle shape, and with these needle shape mullite forming a continuous network structure. The synthesi-
zing temperature of mullite and activation energy decrease as mole ratio of Al/Si increases. Activation
energy of synthesizing mullite decreases to (514. 73 £ 14.40) k] *» mol ' when mole ratio of Al/Si in-
creases to 6 ¢ 1.
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Fig. 1 TG-DSC curves of sample A during calcining process
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Fig. 2 XRD patterns of sample A calcined at different temperatures
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Fig. 5 DSC curves of sample A at different heating rates
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Table 1 Activation energy of mullitization reported by

different references

Activation energy/

Starting material Reference
(kJ » mol™1)

AI(NO3); « 9H, O +TEOS 882483 [15]
Al(NO3); « 9H, O +TEOS 1121.7 [16]
AI(NO3); « 9H, O +TEOS 1202 + 27 [17]
AICly » 6H, O+ silica sol 741.4 [18]
AIP+TEOS 1145 [19]
v-Al, Os +TEOS 1063450 [15]

Note: AIP-aluminum isopropoxide; TEOS -tetraethyl orthosilicate
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