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Microwave Absorption Properties of Zn;_,Co,O Nanofibers Prepared by Electrospinning

WANG Xinkun, ZHAO Fang, WANG Jianjiang
(Shijiazhuang Campus of Army Engineering University, Shijiazhuang 050003, China)

Abstract: Polyvinyl/pyrrolidone (PVP)/Zn, ,Co,0(0-0.08) composite nanofibers were fabricated by a sol-gel process and an
electrospinning technique. After calcination at 600 ‘C, Zn; ,Co,0(0-0.08) nanofibers were obtained. The phase composition,
morphology, structure and electromagnetic properties of the samples were characterized by X-ray diffraction, Fourier transform
infrared spectroscopy, scanning electron microscopy and vector network analysis. The results show that Zn; ,Co,0O nanofibers
obtained by calcination at 600 ‘C for 2 h are a hexagonal wurtzite structure with the fiber diameter of approximately 100 nm. Compared
to pure ZnO nanofibers, the microwave absorption properties of Zn; ,Co,O nanofibers are enhanced, and the main absorbing mechanism
is dielectric loss. The absorption effect of the sample is optimized when the matching layer thickness is 2 mm and x=0.04. At the
frequency of 8.2 GHz, the minimum reflectivity is —30.6 dB, the absorption band below —10 dB is 6.7-9.7 GHz, and the bandwidth
reaches 3 GHz. The absorbing properties of the fibers increase, compared to those of Zng9sC0g,040 powder sample.
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Fig. 2 XRD patterns of Zn, ,Co,O nanofibers
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Table 1 Lattice constant and grain size of the samples

Lattice constant/nm

Sample Grain size D/nm
a=b c
x=0 0.3253 0.520 7 32.53
x=0.02 0.3254 0.520 7 30.95
x=0.04 0.3255 0.520 8 29.72
x=0.06 0.3256 0.5209 28.49
x=0.08 0.3257 0.5212 27.18
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Fig.3 FT-IR patterns of Zn;_,Co,O nanofibers
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Element Mole fraction/%
(¢} 30.72
Co 2.55
Zn 66.73
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