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Mechanochemical synthesis of spinel powder

using low-crystalline magnesia and transition aluminas

Toshifumi ASHIDA, Takashi KOYA and Yusuke TAKAHASHI

Mechanochemical routes for synthesis of spinel(MgAl204) from low-crystalline magnesia, which was made

by pyrolysis of basic magnesium carbonate, and transition aluminas, y - and x -alumina, were investigated.

The mixture of low-crystalline magnesia and vy -alumina after milling 24 hours were calcined at

temperatures from 600 to 1000 °C. The calcination shows that spinel is synthesized above 700 ‘C with small

amount of magnesia. Calcination of the mixture of low-crystalline magnesia and x -alumina after milling 24

hours shows that spinel is synthesized above 700 ‘C without magnesia. More exothermic reactions to spinel

were observed from differential thermal analysis curves by using x -alumina as starting material than by

using v -alumina. Spinel was formed by mechanochemical process at room temperature when low-crystalline

magnesia and x -alumina was used as starting materials, where gel of mica seems to work as reaction

intermediate.
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Fig. 1 XRD profiles of starting materials, x
-alumina, vy -alumina, and low-crystalline MgO.
All diffraction lines were indicated as single phases

of each material.
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Fig. 2 XRD profiles of products made by

calcination from 600 °C to 1000 °C for 24hr.
mixtures

of

low-crystalline MgO and v -alumina after

Starting  materials  were

mixing for 24 hr.
Marks are @ :spinel(MgAl:04). [J:MgO, and

V¥:y -alumina.
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Fig. 3 XRD profiles of products made by

calcination from 600 ‘C to 1000 °C for 24hr.
Starting of

low-crystalline MgO and x -alumina after

materials were mixtures
mixing for 24 hr.
Marks are @:spinel(MgAl2O4). [J:MgO, and V:

x -alumina.
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Fig. 4 DTA curves of samples after mixing for
24hr.

All samples were heated at 10 C /min to
designed temperature, and holded at the
temperature for 16 hr.

Baseline was taken at 800 C.

a) DTA curve of mixture of low-crystalline MgO
and vy -alumina at 700 C.

b) DTA curve of mixture of low-crystalline MgO
and vy -alumina at 800 C.

¢) DTA curve of mixture of low-crystalline MgO
and yx -alumina at 700 C.

d) DTA curve of mixture of low-crystalline MgO
and yx -alumina at 800 C.
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Fig.5 XRD profiles of samples after mixing for
long period.

a) mixture of low-crystalline MgO and vy
-alumina after milling for 110 hr.
b) mixture of low-crystalline MgO and x
-alumina after milling for 24 hr.
¢) mixture of low-crystalline MgO and g
-alumina after milling for 96 hr.
d) mixture of low-crystalline MgO and x
-alumina after milling for 196 hr.

Marks indicate @ : spinel,O : MgsAl2(OH)14 *
3H20, [1:MgO, V¥:y-alumina, V:yx-alumina,

and & : WC.
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