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Fine mullite powders were prepared from molecular-designed Al, Si-double alkoxide. The change in the lat-
tice parameters of the mullite powders with different compositions was consistent with the phase diagram
proposed by Prochazka et al., showing the high purity and homogeneity of the resultant mullite powders pre- ’
pared in this study. The surface areas of the resultant mullite powders with different compositions
decreased with increasing calcination temperatures, depending on the compositions. However, fine mullite
powder with a stoichiometric composition maintained high surface area even after high-temperature calcina-
tion. The change in the surface area could explain from the erystallization behavior of precursors, which-was
affected by the compositions. Precursor powders with SiO,-rich composition crystallized into mullite at rela~
tively low temperature, resulting in the formation of amorphous SiO,-rich phase which promoted the grain
growth during calcination by the viscous sintering. On the other hand, precursor powders with Al,Os-rich
composition mullitized, via ultra-fine intermediate spinel and/or alumina, leading to the high surface areas
at Jower temperatures. However, the surface areas of the Al,Os-rich precursor powders abruptly decreased
by the calcination above 1100°C, due to the grain growth with the aid of the active ultra-fine alumina. As a
result, only the precursor powder with a stoichiometric composition showed high surface area after high-

temperature calcination.
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Fig. 1. Schematic diagram for preparation of mullite powder
through alkoxide route.
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Fig. 2. Change in XRD patterns with temperature for 60 mol%
Al,O3; mullite.
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‘Table 1. Crystalline Phases of Mullite Powders Calcined for 2h at
Differant Temperatures
P SSmol%  60mol%  65mol%  68mol%
8007C A A - A
1000C A+S A-+S A+S
1100C A+M+S A+M+S A+S
1200C A+M+S+Si A+M-+S A+M+S
1300C M+ Si M A+M+S+C
1400C M+Si M M+C
1500 M+Si M M+C
1600TC M-+ Si M M~+C M+C
1700C M-+Si M M+C M+C
1800C M+Si M M+C M—+C

Intensity, I (a.u)

L 1 o 1 . 1 . 1 .
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Diffraction Angle,2 8/° (CuK o)

Fig. 3. Change in XRD patterns with temperature for 55 mol%

Al,O; mullite.
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Fig. 4. Change in XRD patterns with temperature for 68 mol%
Al,0; mullite.
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Si: Silica C: a -alumina
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Fig. 6. Change in XRD patterns with temperature for 65 mol%
Al,03 mullite.
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Fig. 7. Relation between lattice parameter and calcining tempera-
tures; Alumina content: A 55 mol%, x 58 mol%, O 60 mol%,
[ 65 mol%, & 68 mol%.
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Si0,-Al,03 phase diagrams after (A) Ref. 8), (B) Ref. 9) and (C) Ref. 10).
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