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Figure 1 Schematic illustration of the formation for

PCN/SiO, composite nanofibers
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Figure 3 FE-SEM images of different samples
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Figure 4 3D R, values of different samples
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Figure 7 Frequency dependence of complex permittivity of different samples
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Construction of Pearl-Chain Structured PCN/SiO, Composite Nanofibers and
Study of Their Efficient Electromagnetic Wave Absorption Performance

HUANG Jun,DENG Xiaomei, SONG Fusheng,ZENG Xiaojun’
(National Engineering Research Center for Domestic &. Building Ceramics/ School of Materials Science and Engineer-

ing, Jingdezhen Ceramic University, Jingdezhen 333400, China)

Abstract: PAN-based nanofibers, as one-dimensional carbon materials, have attracted widespread attention in the field of
electromagnetic wave (EMW) absorption due to their high aspect ratio, excellent dielectric properties, and low density.
However, due to the high conductivity and single component presence of PAN nanofibers, their electromagnetic wave
absorption performance is not outstanding. It exhibits impedance mismatch and poor electromagnetic wave attenuation
capability. This article introduces zero dimensional SiO, nanospheres to construct a unique one-dimensional PCN/SiO, pearl
chain composite nanofiber, achieving matched impedance characteristics and excellent EMW attenuation capability. Uniform
zero dimensional SiO, nanospheres are anchored in PCN nanofibers with uniform diameter through electrospinning, forming
periodic electromagnetic loss units. This increases the number of heterogeneous interfaces, leading to enhanced polarization
relaxation. Due to the presence of SiO,, a low dielectric constant transparent material, the impedance matching characteristics
have been improved. In addition, the incident electromagnetic waves on PCN/SiO, composite nanofibers increase the
reflection and scattering of the incident electromagnetic waves, promoting the loss of electromagnetic wave energy. It is worth
noting that by controlling the content of SiO, nanospheres added to regulate their dielectric loss characteristics, PCN/SiO,
composite nanofibers can be promoted to exhibit efficient absorption properties in low, medium, and high frequency bands.
Experimental data shows that PCN/SiO, composite nanofibers exhibit an refection loss (R;) of — 56.14 dB at mid to low
frequencies of 7.2 GHz, demonstrating excellent electromagnetic wave absorption performance. Moreover, the composite
nanofibers also have a relatively wide effective absorption bandwidth (EAB). At a matching thickness of 2.3 mm, the EAB
value reaches 5.52 GHz. PCN/SIiO, composite nanofibers exhibit flexibility, lightweight, and self-supporting properties,
making them a potential multifunctional EMW absorbing material.

Keywords: PAN/SiO,; Nanofibers; Electrospinning; Dielectric loss; Impedance matching; Pearl-chain structure; Effective

absorption bandwidth; Electromagnetic wave absorption
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