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Effect-of Mechanical Grinding on Reduction of Oxide and Carbon Mixture

TAKAHASHI Katsuhiko , KINOSHITA Chie, YOSHIDA Yukino, ASADA Minoru

Abstract

The present work reported the effect of structure and mixing state of oxide/carbon ground by Mechanical
Grinding (MG) on the oxide/carbon reaction by indirect heating. The mixture of Fe2O3 powder and graphite
powder was ground for different time by ball mills. The thermo-gravimetric method was carried out in .
heating-up condition by using the ground mixture. The intensity of X-ray diffraction pattern of the mixture
remarkably decreased with increasing of MG time. In particular the intensity of graphite peaks decreased.
Reaction temperature of Fe2O3 decreased by MG, and temperature range in which the reaction continues
expanded. Also reaction temperature of FeO remarkably decreased, and reaction rate of FeO was accelerated

w1th increasing of MG time.
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Fig.1 Experimental apparatus.
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Fig.2 X-ray diffraction patterns of Fe203 and
graphite mixture ground for MG different time.
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Fig.3 Change in relative intensity of Fe2O3 and
graphite in mixture ground by MG.

Table 1 Concentration of elements in
micro-area analyzed by EDX

MG Area  Element Conc.
time ‘

Oks  grey Fe 94at%

C 6at%

-black Fe lat%

C 99at%

6ks  grey Fe 38at%

: C 62at%

black Fe 10at%

C 90at%
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Fig.4 Microstructure of powder mixed Fe203 and
graphite ground by MG.
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Fig.5 Effect of the different MG time on weight
change of mixture ground by MG.
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Fig.6 Effect of the different MG time on rate of
- weight change of mixture ground by MG.
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Fig.7 External appearance of green mixture tablet
and reduced mixture tablet at Oks and 30ks of MG
time.

Fig.8 ‘Effect of MG time on the external appearance
of reduced mixture tablet.
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