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Preparation and properties of Fe-Co-Ni alloy/Co.sNiysFe,O4
magnetic composite nanofibers
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Abstract: A series of Fe-Co-Ni alloy/Cog sNiy sFe,O,4 composite nanofibers with average diameters from 67 to 85 nm and
various alloy contents were synthesized by hydrogen-thermal reduction of Cog sNij sFe,O4 nanofibers prepared via sol-gel
methode and electrospinning. The obtained nanofiber samples were characterized by TG-DTA, XRD, FE-SEM, TEM and
VSM. The results show that the mass fraction of Fe-Co-Ni alloys in the reduced products progressively increases from
15.2% to about 95.7% with increasing the reduction temperature of Cog sNig sFe,O4 nanofibers from 290 ‘C to 350 C.
Meanwhile, the fiber diameter gradually decreases and the fiber surface morphology evolves toward the bead-like
structures. The magnetic field dependence of the magnetization behaves as if the as-prepared Fe-Co-Ni
alloy/CoqsNig sFe,O, composite nanofibers are single-phase magnetic materials, which indicates that the two magnetic
phases in composites are effectively exchange-coupled and that the magnetization of both phases reverses cooperatively.
The saturation magnetization and remanence of the samples increase monotonically with the increase of Fe-Co-Ni alloy
content, while the corresponding coercivity shows a trend of first increase and then decrease. The formation of Fe-Co-Ni
alloy phase can not only obviously improve the soft magnetic performance of the composite nanofibers, but also
effectively realize the wide-range control for the magnetic parameters through adjusting the Fe-Co-Ni alloy content in
composites.
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Fig. 1 FE-SEM images of precursor nanofibers (Inset is

corresponding high-magnification image)
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Fig. 2 TG—DTA curves of precursor nanofibers
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Fig. 4 SEM images ((a), (c), (e)) and TEM images ((b), (d), (f)) of Fe-Co-Ni alloy/CogsNigsFe,O4 nanofibers ((a), (b)) and
products obtained after reduction at 300 ((c), (d)) and 350 C ((e), (f)) for 1 h
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Fig. 5 Room-temperature hysteresis loops of CogsNig s Fe,O4
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