
Accepted Manuscript

Dielectric, complex impedance and electrical conductivity studies of the multiferroic
Sr2FeSi2O7-crystallized glass-ceramics

Yongping Pu, Zijing Dong, Panpan Zhang, Yurong Wu, Jiaojiao Zhao, Yanjie Luo

PII: S0925-8388(16)30404-2

DOI: 10.1016/j.jallcom.2016.02.137

Reference: JALCOM 36755

To appear in: Journal of Alloys and Compounds

Received Date: 11 January 2016

Revised Date: 12 February 2016

Accepted Date: 16 February 2016

Please cite this article as: Y. Pu, Z. Dong, P. Zhang, Y. Wu, J. Zhao, Y. Luo, Dielectric, complex
impedance and electrical conductivity studies of the multiferroic Sr2FeSi2O7-crystallized glass-ceramics,
Journal of Alloys and Compounds (2016), doi: 10.1016/j.jallcom.2016.02.137.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jallcom.2016.02.137


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

*Corresponding author. Tel.: +86 15109282563; fax: +86 71 002; E-mail address: 1140590394@qq.com 
 1

 

Dielectric, complex impedance and electrical conductivity studies of the 

multiferroic Sr2FeSi2O7-crystallized glass-ceramics 

 Yongping Pu*, Zijing Dong, Panpan Zhang, Yurong Wu, Jiaojiao Zhao, Yanjie Luo 

School of Materials Science & Engineering, Shaanxi University of Science and 

Technology, Xi’an 710021, China 

Abstract 

    In this paper, the Sr2FeSi2O7-crystallized glass-ceramics was successfully 

prepared by conventional melt casting followed by heat treatment method in the 

SrO-Fe2O3-SiO2-B2O3 glass system. The XRD, SEM and EDS results show that the 

crystalline Sr2FeSi2O7 is obtained with uniform microstructures and its grain size 

around 0.5-0.7 µm. The magnetization hysteresis (M-H) loop of the glass-ceramics 

exhibits typical ferromagnetic behavior with saturation magnetization values 

Ms=10.527 emu/g and coercive field Hc=210.462 Oe. In addition, some electric 

characteristics of (dielectric, impedance and conductivity ) of the glass-ceramics have 

been investigated in a wide rang of frequency (20 Hz-2000 kHz) and temperature 

(220-440 oC) ranges. The dielectric dispersion phenomenon in ε' and ε'' with 

frequency can be explained by Maxwell-Wagner model. Moreover, the complex 

impedance measurement provides a clear rationalization of the Maxwell-Wagner type 

of relaxation, namely crystalline phase and glassy phase contributions. The step-like 

feature of ac conductivity, plateau and dispersive regime can be explained by the 

Jump Relaxation Model (JRM) and dc conductivity is found to obey the Arrhenius 

law. The temperature dependence of n is investigated to explain the conduction 
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