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Synthesis of Ferrite Hollow Particles
Using Silica Template and Plating Technique
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The Fe;0, and CoFe,0,hollow particles were synthesized for the application of new electromagnetic wave absorbers. First, the
Fe,0, — SiO, and CoFe,0, — SiO, composite particles with various diameter (60 - 300 nm) were prepared by ferrite plating
technique. Then, silica particles were dissolved by alkaline solutions. By optimizing the amount of ferrite raw materials and silica

template particles, the coprecipitation reaction was suppressed and the synthesis with high yield of ferrite-silica composite

particles and ferrite hollow particles could be realized.
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Fig.1. pH-potential diagram of Fe in aqueous solution. The
arrow a, b correspond to plating reaction and ¢ corresponds

coprecipitation reaction®.
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Fig.2. Flow chart of preparation process of ferrite —silica

composite plating technique.
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Fig.3. Flow chart of preparation process hollow ferrite

particles.
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Fig.4. Schematic image of Ferrite—silica composite particle for

the case of SiO, with a diameter of 500 nm.
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Fig.5. XRD spectra of (a) Fe;0, — SiO, composite particles
and (b) CoFe,0, — SiO, composite particles.
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Fig.6. SEM images of Fe;O,- SiO, composite particles for the
case of the SiO, with a diameter of (a) 1000 nm, (b) 500nm
and (c) 300 nm.
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Fig.7. SEM images Fe;0, particles with a diameter of 500 nm

(a) before and (b)after hollowing process.
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Fig.8. SEM images CoFe,O, particles with a diameter of
500 nm (a) before and (b)after hollowing process.
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Fig.9. Magnetization curves of Fe;O, — SiO, particles with a
diameter of 300, 500 and 1000 nm.
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Fig.10. Magnetization curves of CoFe,0, — SiO, particles with
a diameter of 300, 500and 1000 nm.
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Fig.11. Magnetization curves of Fe;O, with a diameter of
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1000 nm (a) before and (b)after hollowing process.
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Fig.12. Magnetization curves of CoFe,0, with a diameter of

1000 nm (a) before and (b)after hollowing process.
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