Reducing the particle size of Bi203 and Fe203 for the synthesis of BiFeO3
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Aim

Introduction

For the synthesis of BiFeO3 from a
Bi2O3-Fe2O3 mixture it is necessary
to reduce the particle size to
promote the reaction between initial
powders. The aim of this work was
therefore to obtain a reduced
particle size of the initial Bi2O3 and
Fe2O3 powders.

BiFeO3 is one of the most studied multiferroic
materials.
BiFeO3 – BFO – is known to be the only material that
exhibits multiferroism at room temperature. It is a
rhombohedrally (R3c) distorted ferroelectric perovskite
with Tc ∼ 827 °C (1100 K) and shows G-type
antiferromagnetism up to 370 °C (643 K) - TN .
Figure 1. Schematic drawing of the crystal structure of perovskite BiFeO3
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Figure 2:Particle size distributions of Fe2O3 : a) initial powder and powders milled b)4,5 h c)6,5 h
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Figure 5:Particle size distributions of Bi2O3 : a) initial powder and powders milled b)4,5 h c)6,5 h
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Figure 3: SEM micrographs of Fe2O3
powder milled in acetone after both milling
steps
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Figure 4: XRD pattern of dried powder

Figure 7:SEM micrographs of Bi2O3
powder milled in acetone after both
milling steps

Figure 8: XRD pattern of dried powder

Results BiFeO3
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Figure 9: Particle size distributions of BiFeO3

T= 790ºC

Figure 10: Heating curve

Figure 11: Heated Microscope Stages.

Figure 12: TG/ DTA of BiFeO3

Figure 13: XRD pattern of sintered powder

Conclusions
In summary, BiFeO3 powders can be prepared by mechanical activation in a high-energy
planetary ball mill, according to a proper set of process parameters. Minor Bi25FeO39 was
detected in samples by X-ray diffraction . Prolonged milling generates large amount of
secondary phases.
.
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