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Preparation of polymer composites containing hollow magnetic particles and measurement
of their electromagnetic properties

Jin-Woo Yi"*, Sang-Bok Lee", Jin-Bong Kim', Sang-Kwan Lee" Ki-Yeon Park™

ABSTRACT

In order to design light weight and high efficient electromagnetic wave absorbing materials, hollow magnetic

particles have been introduced in this study. The electroless plating method has been utilized to coat Ni and Fe
on the substrates of synthesized polystyrene particles of submicron size. Removing polystyrene particles by heat
treatment resulted in hollow structures. Observation by SEM, TEM and EDS confirmed the surface morphology
and coating thickness of Ni and Fe. Polymeric composites containing hollow particles were tested in order to
compare the electromagnetic properties between Ni coated and Fe coated particles. The composite of 30 wt%
Fe hollow particles showed the higher complex permeability than Ni hollow particles or the conventional
barium ferrite particles.
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Fig. 2 SEM micrographs of Ni-coated particles
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Fig. 3. EDS peaks of surface of Ni coated particles
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Fig. 7 SEM Images of composites which contained a) 30 wt%o
hollow Fe particles and b) 20 wt% hollow Ni particles
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Fig. 8 Complex permeability of composites a) real part b) imaginary part
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