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Synthesis of metal-substituted epsilon-iron oxide nanoparticles using
beta-FeO(OH) nanoparticles as a starting material
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! Department of Chemistry, School of Science, The University of Tokyo, Japan

[Abstract] e-Fe.Os is one of the phases of Fe,Os. Our research group firstly synthesized
pure epsilon phase. e-Fe>Os exhibits a large coercive field value over 20 kOe, and its
magnetic properties are controlled by metal-substitution. In 2015, we reported a synthesis
method of e-Fe»Oz using ferrihydroxide as a starting material. In this work, we investigated
the synthesis of a metal-substituted e-Fe2Os, e-GaxTio.osCooosFe19xO3, by utilizing this
method. As a result, pure e-phase of &-GaxTio.0sC00.0sFe1.9-xO3 Was obtained. The particle size
and size distribution depend on the sintering temperature and the amount of SiO, matrix.
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Fig.1. Crystal structure of e-Fe;Os. Fig.2. Synthesis method using ferrihydroxide sol.
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[Si]/[M] (M =Fe + Ga+Ti+Co)DENENEI 10,21,42 L0 b L HE{fbsELHZ &
T.SiO~ N v 7 2EOEIL L 3FOFIEMAZ AR L, % 4 1020 °C, 1040 °C, 1100 °C
TAMRMRKEENR T 52T, 92DV FAEB-, Honk-d ek, &
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55, ([Si1/[M] = 21, sintered at 1100 °C).
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Fig.4. TEM images of obtained samples sintered at  Fig.5. Particle size vs. Sintering temperature plots

(2)1020 °C, (b)1040 °C, (c)1100 °C in same amount of ~ With error bar of the obtained samples([Si] / [M] =
TEOS ([Si] / [M] = 10) 10) (red closed circles), and e-Fe2Os ([Si] / [M] =
' 10) (open circles) [3].
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