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Synthesis and Electromagnetic Wave Absor ption Properties of Beaded
Silicon Carbide/ Silica Nanowires

ZHENG Haikang', WU Zhihong'?, ZHANG Luping', WANG Qian', MENG Zhenzhen', SHANG Kai'
(1. College of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. State Key Laboratory of Advance Refractories, Sinosteel Luoyang Institute of Refractories Research Co., Ltd.,
Luoyang 471039, Henan, China)

Abstract: Beaded silicon carbide (SiC) nanowires were synthesized via carbothermic reduction of silica in inert atmosphere
with bamboo carbon as a carbon source. The morphology, phase and chemical composition of the beaded SiC/SiO, nanowires
were characterized by scanning electron microscopy, X-ray diffraction and X-ray photoelectron spectroscopy. The
as-synthesized beaded SiC/SiO, nanowires with the smooth surface are composed of nanowires with the diameters of
150-200 nm and SiO, beads with the diameters of 1-2 pum uniformly distributed on SiC nanowires. The dielectric permittivity
of the samples were measured at room temperature at X band (i.e., 8.20—12.40 GHz), and the reflection loss of the samples at
different thicknesses was calculated by the transmit line theory. The results show that the effective absorption bandwidth of the
composite absorbing materials is 2.32 GHz (R <-10 dB) with the thickness of 1.80 mm, and the minimum reflection loss of the
sample reaches —43.58 dB.
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Fig. 1 SEM images and XRD pattern of SiC/SiO, nanowires
samples
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¢’ is real part of dielectric constant; " is imaginary part of dielectric constant.
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Tablel Comparison of electromagnetic absorption propertiesof SIC samples

Sample Minimal R, /dB Corresponding f,/GHz  Corresponding #,,/mm Absorption bandwidth (R <-10dB) Reference
SiC powders -35.00 9.20 1.5 1.34 [34]
SiC nanofibers -19.90 10.60 2.0 2.50 [35]
SiC whiskers -25.40 9.50 2.4 2.00 [36]
SiC nanowires —-18.02 14.28 4.0 1.70 [21]
SiC fibers -16.00 9.30 3.2 2.60 [37]
SiC microtubes -23.90 17.50 1.0 2.00 [38]
Beaded SiC/SiO, nanowires —44.23 10.62 1.8 2.32 This work
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