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Abstract: To optimize the impedance matching characteristics of magnetic materials and obtain
composite microwave-absorbing materials with high-performance, with ferric oxide (Fe,O,) as raw
material, iron/iron carbide@carbon (Fe/Fe,C@C) nanoparticles were prepared by oxidative sell-
polymerization and oxygen-limited heat treatment process, and with aniline (AN) as monomer, iron/iron
carbide@carbon@polyaniline (Fe/Fe, C@C@PAND multiphase composite microwave-absorbing materials
with core-shell structure were prepared by in situ polymerization. The morphology and structure of the
composite microwave-absorbing materials were characterized by scanning electron microscopy.

transmission electron microscopy, X-ray diffractometer and Raman spectrometer, and the electromagnetic
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parameters of the composites were tested by vector network analyzer to analyze the effects of different
aniline additions on the microwave-absorbing properties of the composites. The results show that the
prepared Fe/Fe,C@C@PANI composite has excellent microwave-absorbing performance when the mass
fraction of Fe/Fe,C@C and aniline is 1:1.5, and its minimum reflection value (R ) reaches —63. 44 dB
and the effective absorption band (EAB) width is 3.50 GHz (13.90~17.40 GHz) at a mass fraction of
20% in paraffin and a thickness of 2.09 mm. The results of this paper provide a new idea for the

optimization of structural design and impedance matching characteristics of multiphase composite

microwave-absorbing materials.

Key words: core-shell structure; dielectric loss; heterogeneous interface; impedance matching;

microwave absorption property
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