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Fig.1  Preparation process of Mn-Zn ferrites via the high

temperature solid state reaction
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Fig.2  XRD patterns and enlarged (311) peak of the Mn-Zn ferrites with different doping amounts of Nb2O5
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Fig.3  SEM images of the Mn-Zn ferrites with different doping amounts of Nb2O5: (a) 0.000%, (b) 0.030%, (c) 0.045%, and (d) 0.075%
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Fig.4  Effects of Nb2O5 doping amount on the initial

permeability and density
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Fig.5  Effect of the Nb2O5 doping amount on the frequency

stability and quality factor
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Fig.6  Plots of vs Nb2O5 doping amount (a) and PCV vs Nb2O5

doping amount (b) for Mn-Zn specimens at different 

temperatures
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Effects of Composite Doping of CaO-Bi2O3-MoO3-XNb2O5 on Microstructure and
Electromagnetic Properties of High Permeability Mn-Zn Ferrites

Li Dongyun, Wang Fan, Sun Yukun, Xu Yang, Ge Hongliang, Zhou Xuan
(China Jiliang University, Hangzhou 310018, China)

Abstract: The high permeability Mn-Zn ferrites doped with CaO-Bi2O3-MoO3-XNb2O5 (X=0.000wt%~0.075wt%, step: 0.015%) were 

prepared by high temperature solid state reactions. The phase composition, microstructure and electromagnetic properties were 

characterized by XRD, SEM, FPP, impedance analyzer and soft magnetic AC testing system. The effects of Nb2O5 doping amount on the 

microstructure and electromagnetic properties of Mn-Zn ferrites were investigated. The results show that when a small amount of Nb2O5 is 

doped, Nb2O5 can refine the microstructure, improve the density, frequency stability and quality factor, electrical resistivity, and reduce 

the specific loss. When a large amount of Nb2O5 is doped, Nb2O5 will cause deterioration of microstructure and the electromagnetic 

properties of the Mn-Zn ferrites. When the Nb2O5 doping amount is 0.030wt%, the best comprehensive performance of the Mn-Zn ferrites 

is obtained.

Key words: Nb2O5; Mn-Zn ferrite; microstructure; electromagnetic properties
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