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Thermal analysis of formation of spinel from raw materials activated
mechanochemically

Toshifumi ASHIDA

Mixture of low crystalline magnesia and x -alumina which was activated mechanochemically was
measured from 700 °C to 900 °C by differential thermal analysis(DTA) with the view to investigation of
process of spinel formation. Exothermic reaction of the formation was measured by isothermal heating at the
temperatures. At all temperatures exothermic heat was observed for about 10000 seconds and after the
reaction DTA curve changed linearly. Heat contents calculated from DTA curves increased with isothermal
temperature from 700 to 850 ‘C. Decrease of heat at 900 °C indicated that reaction started below the
isothermal temperature. When reaction ratios were evaluated from each heat contents, spinel reactions were
analyzed by Kolmorgov-Avrami model. According to the Avrami's parameters, below 800 ‘C, reaction was
dominated by one or two dimensional domain interface diffusion, whereas above 850 ‘C three dimensional
diffusion became dominant.

Key words:mechanochemical process, thermal analysis, isothermal measurement
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Fig.1 XRD profile of sample milling for 192hr.
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Fig.2 XRD profiles of samples after DTA
measurements.
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Fig.3 DTA curve of « -alumina.

Temperature is held at 750 °C. X-axis indicates

duration from 700°C.
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Fig.4 DTA curve of sample held at 700 C for
100 hr.
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Fig.5 DTA curve of sample held at 750 C for
120 hr.
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Fig.6 DTA curve of sample held at 800 C for
120 hr.
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Fig.7 DTA curve of sample held at 800 °C for
120 hr.
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Fig.8 DTA curve of sample held at 800 C for
120 hr.
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Table 1 Heat content calculated from DTA curve.

Temp.

C 700 750 800 850 900

Duration 3.6- 2.9- 2.5- 1.0-  0.66-
/103sec 120 121 100 98 98

Heat

/kd/mol 510 808 1345 2140 1151
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Fig.9 Change of areas of calorific heat of DTA
curves with time.
Sampvles are held at each temverature..
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Fig.10 Avrami plot calculated from area of DTA
curve.
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Table 2 Avrami parameters calculated from
DTA curves.

Temp. Initial region Main region
/C A/106 k A/107 k
700 1.37 1.10 3.40 1.80
750 1.53 0.940 2.00 1.83
800 1.76 1.88
850 19.4 1.62
900 0.059 1.70 799 1.35
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