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Fig.1 Effect of temperatures on the phase contents of AlgSi,O13-Fe,O3-TiO, system with various contents of TiO, (AleSi,O13:Fe,O3 mass

ratio=100:0.6): (a) 3% TiO, (b) 5% TiO, (c) 7% TiO,, and (d) 9% TiO,
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Fig.2 Effect of TiO, contents on the synthesis of elongated
mullite (1773 K/5 h): (a) XRD patterns and (b) relative
contents (1773 K/5 h)
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Table 1 Effects of TiO, contents on lattice parameters of
mullite in synthesized samples (1773 K/5 h)

Lattice parameters

TiO, content, w/%

a/nm b/nm c/nm Vinm®

0 0.7544 0.7688 0.2885 0.1673

3 0.7551 0.7694 0.2886 0.1677

5 0.7557 0.7699 0.2889 0.1681

7 0.7555 0.7702 0.2893 0.1683

9 0.7556 0.7699 0.2892 0.1682
Standard AlgSi, O3  0.7546 0.7690 0.2884 0.1674
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Fig.3 Solid solubility of TiO, in AlsSi,0O,3 for the samples prepared
with various contents of TiO, (1773 K/5 h)
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Fig.4 SEM images of samples synthesized with various TiO, contents at 1773 K for 5 h: (a) 0%, (b) 3%, (c) 5%, (d) 7%, and (e) 9%
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Synthesis and Growth Mechanism of Elongated Mullite
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Abstract: Elongated mullite (AlgSi>O13) was synthesized at 1773 K for 5 h via an in-situ solid-reaction method using granular mullite
powders as raw materials, and TiO; as an additive. Based on thermodynamic analysis of the reaction process, the effects of TiO, contents
on the phase composition, phase contents and microstructure of the synthesized samples were investigated, and the growth mechanism of
elongated mullite was discussed. The results show that elongated mullite with the length of 15.2 pm are formed for the sample with TiO»
contents >7 wt%. Lattice distortion of mullite and the formation of liquid phase in the sample with addition of TiO, result in the
anisotropic grain growth of mullite.

Key words: elongated mullite; TiO; growth mechanism; lattice distortion
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