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Composition- and structure-controls and search for magnetic properties of
eutectoid-decomposition-type metal/oxide nanocomposites
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Magnetic nanocomposites consisting of a ferromagnetic alloy (Fe-Co alloy)
and a ferrimagnetic iron oxide (spinel ferrite) have been prepared by eutectoid decomposition of
cobalt-substituted iron oxide with FeO crystal structure. Controls of their composition and
microstructure in the nanoscale and magnetic properties were investigated. It was found that the
cobalt-substitution led to a large shift in the formation of the FeO phase and the eutectoid
decomposition to the high-temperature side. After the decomposition, cobalt was distributed into the

magnetic alloy and the magnetic iron oxide phases, forming cobalt-ferrite-based nanocomposites with
a high saturation magnetization exceeding that of cobalt ferrite alone. It was also found that
cobalt was preferentially distributed to the magnetic alloy. In addition, the co-substitution of
cobalt and copper was confirmed to slightly promote the decomposition of the cobalt-substituted FeO

phase.
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