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Abstract: The Ni, 5sZn, ;s Fe, O, nano absorbing materials were prepared by two-step method(coprecipi-
tation method combined with sol-gel method), and the microwave absorption influence of the calcina-
tion temperature of the precursor in sol-gel method were explored. Moreover, the microstructure and
electromagnetic properties of the as-prepared samples were characterized by the X-ray diffraction
(XRD), atomic force microscope (AFM), vector network analysis (VNA). Consequently, XRD anal-
ysis indicates that the pure Ni, ;Zn, ;Fe, O, nanoparticles can be obtained while the temperature is
higher than 650'C. The AFM results show that the microstructure size of the samples tends to be
smaller and more uniform while the temperature is increased. Besides, the VNA results indicate the
Niy s Zny ;s Fe, O, exhibits best electromagnetic properties within 2 —12. 4GHz at the calcination the
temperature is 650°C, and the as-prepared samples possess excellent microwave absorption perform-
ance. The qualified absorption bandwidth reaches 4. 9GHz, and the maximum reflection loss reaches
—24.94dB.

Key words: Ni, ;Zn, ; Fe; O, ;microwave absorbing nano-material; calcination temperature;electromag-

netic property;microwave absorption
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Fig. 1 XRD spectra of samples prepared at

different calcination temperatures
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Fig. 2 AFM figures of the samples prepared at different calcination temperatures
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Fig. 3 Permittivity and permeability figures of the samples prepared at different calcination temperatures
(1) permittivity figures; (2) permeability figures; (a)25C ;(b)500C ;(c)650C ;(d)800C
10 10 / 10 \ 10 \
: : T e TN e\
a3 —2sc | & —25C | —25¢ | o ——25¢C
&« =20} —500C -20F ———500C -20F ——500C -20F ——500C
——650C ——650C ——650C ——650C
——800C ——800C ——800C ——800°C
_30 1 1 1 1 _30 1 1 1 1 30 1 1 1 1 _30 1 1 1 1
3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12
Frequency/GHz Frequency/GHz Frequency/GHz Frequency/GHz

Fig. 5

Fig. 4 Microwave absorption ability figures of samples prepared at different calcination temperatures

(1) two-dimensional wave absorption abilities; (2) three-dimensional wave absorption abilities;
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