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Mechanochemical synthesis of spinel and mullite powder using
transition alumina

Kenji FUKUYAMA, Toshifumi ASHIDA, Kyoko OKIMOTO and Hiroki IKEGAMI

Mechanochemical route for synthesis of spinelMgAl:Os) and mullite(3A1203-2Si102) from several
types of transition alumina were investigated. Spinel was mechanochemically synthesized without
calcination, when the mixture of x -Al2O3 and MgO was ground for 192 h with a planetary ball mill. When
the other types of transition alumina, 7,8,6 and «-alumina, were used as raw materials, no formation of
spinel was observed only by mechanochemical process. By using the mixture ground for 24 hr, however,
formation temperature of spinel decreased below 900 °C. On the other hand, no formation of mullite was
observed in mechanochemical treatement by using the mixture of any type of transition aluminas and silica

as a raw material. Calcination above 1000°C caused the ground mixture to form mullite.
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Fig2 Synthetic condition of transition dumina
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Fig.3 XRD patterns of raw and ground mixtures

of 7 -alumina and MgO. The durations of
grinding are 24 h and 192 h.
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Fig.4 XRD patterns of raw and ground mixtures
of X -alumina and MgO. The durations of
grinding are 24h and 192 h.
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Table2 Result calcined (transition alumina+MgO)
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T +MgO x A o o
X +Mg0 X X A A
24h 8 +Mg0 x A o O
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K +Mg0 b x A A

O :spinel and MgO, A :spinel and starting material,
X :unreacted
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Fig.5 XRD patterns of transition aluminas-MgO
calcined for 24h at 700°C after ground for 24h,
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Fig.6 XRD patterns of transition aluminas-MgO
calcined for 24h at 900°C after ground for 24h.
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Table 3 Results of calcinations of v, x-alumina
+ Si02 at temperatures from 1000 to 1300 °C.
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v +amorphous O O O
48h
x +quartz X x X A
x +amorphous X x O (@]
v +quartz A AN A A
v +amorphous A O O 0]
72h
x +quartz X O (@) O
x +amorphous O O O O

O:mullite  A:mullite and starting material X :unreacted
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