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Study on microwave absorbing properties of multiferroic BiFeO; nanoparticles
SUN Yongqgin, TIAN Na, YOU Caiyin, ZHANG Yongze
(Faculty of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: The rapid development and wide use of electronic equipment and wireless communica-
tion technology will produce a large number of electromagnetic waves, which will not only affect
the operation of equipment, but also cause harm to human health. Therefore, high-performance
microwave absorption materials are indispensable for the control of electromagnetic pollution and
protection of human health. Multiferroic BiFeO; nanoparticles ranging from 23 nm to 132 nm are
synthesized successfully by the sol-gel technique. The crystal structure, morphology, magnetic
and electromagnetic parameters of BiFeO; nanoparticles are characterized by X-ray diffraction,
scanning electron microscope, vibrating sample magnetometer and vector network analyzer, with
the microwave absorption properties of BiFeO; nanoparticles investigated in the range of 1 GHz to
18 GHz. It is found in the study that the reflection loss of BiFeO; nanoparticles is less than
—10 dB in the range of 13.9 GHz to 18 GHz. The RL,,, (minimum reflection loss) at 15.4 GHz
is —50. 0 dB and the EAB,,.(maximum effective absorption bandwidth) of 2. 3 GHz appeares in
the range of 15.6 GHz to 17. 9 GHz. These results indicate that the BiFeQ; is a good candidate
for microwave absorption application. The excellent microwave absorption properties of BiFeO,
nanoparticles could be attributed to the good electromagnetic match as a consequence of the coex-
istence of ferroelectric and weak ferromagnetic order in BiFeO, nanoparticles. Furthermore, the
small size effect may also have contribution to the strong reflection loss of BiFe(; nanoparticles.
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