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Fig. 1 XRD pattern of substituted M-type barium

ferrite nano-particles ( — : unidentified)
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Fig. 2 TEM photographs of substituted M-type barium ferrite

particles a: nano-particles b: micro-particles
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Table 1 Complex Permittivity and Permeability in X Band of Specimens Containing 60% by Weight of Substituted

M-Type Barium Ferrite Particles
a: Nano-Particles, Specimen Thickness 1. 50mm

frequency / GHz 8.2 8.6 9.0 9.4 9.8 10. 2 10.6 11.0 11. 4 11. 8 12.2
&’ 16. 67 16. 57 16.25 15.93 15.75 15.72 15.76 15. 80 15.77 15.65 15.42
4 1. 48 1.95 2.02 1. 85 1. 61 1. 40 1.27 1.22 1.21 1.19 1.03
w 1.41 1. 41 1. 41 1. 41 1. 40 1. 37 1.34 1. 31 1.28 1.25 1.22
Iy 0.25 0.27 0.29 0.33 0. 37 0. 41 0.43 0. 45 0. 46 0.48 0. 51

b: Micro-Particles, Specimen Thickness 1. 40mm

frequency / GHz 8.2 8.6 9.0 9.4 9.8 10. 2 10.6 11.0 11.4 11. 8 12.2
&’ 24.54 24. 44 25.08 26.55 28.39 29.51 28.23 25.94 24. 85 25. 00 25.34
&” 2.33 1.35 0.51 0.22 1.12 3.69 6.45 6.88 6. 06 5.76 6.31
w 1.28 1.25 1.24 1.22 1. 19 1. 17 1.21 1.29 1.34 1.32 1.29
4 0. 08 0.08 0. 09 0.10 0. 09 0. 04 -0.02 -0.02 0.04 0.09 0.09
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weight of substituted M-type barium ferrite particles in
X-wave band
a: Nano-particles, specimen thickness 1. 50mm

b: Micro-particles, specimen thickness 1. 40mm
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Microwave-Absorbing Behavior of Substituted M-Type Barium Ferrite Nano-Particles

MENG Fan-Jun®™' RU Miao-Yan' LIU Ai-Xiang' LIU Zong-Lin' WANG Xin-Qiang® QIN Lian-Jie?
(" School of Chemistry and Chemical Engineering, Shandong University, Jinan 250100)
(2 Instituze of Crystal Material, Shandong University, Jinan 250100)

The microwave-absorbing behavior of substituted M-type barium ferrite nano-particles was investigated. The
nano-particles were synthesized with coprecipitation-melted salt method. For the purpose of comparison, corre-
sponding micro-particles were also prepared through direct coprecipitation and sintering. XRD and TEM of the
nano-particles showed that the ferrite was hexagonal in structure and widely distributed in size with particle size
being less than 100nm, the complex permittivity and permeability of a 1. 50mm thick specimen and a 1. 40mm thick
specimen containing 60% by weight of substituted M-type barium ferrite nano-particles and micro-particles were
measured respectively in X band (8. 2 ~ 12. 4GHz) range, from which the reflection loss (R. L. ) of microwaves was
calculated and two comparative absorption curves were given. The results showed that the synthetic nano-particles
could well absorb microwaves in X band. The absorption was larger than 10dB in the range of 9. 2 ~ 12. 4GHz while
the maximum absorption was 38. 6dB at 10. 6GHz.

Keywords: substituted M-type barium ferrite nano-particles microwave-absorbing behavior
coprecipitation-melted salt method
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