
Accepted Manuscript

Temperature-dependent dielectric relaxation and high tunability of (Ba1-xSrx)TiO3
ceramics

Peng-Zu Ge, Xin-Gui Tang, Qiu-Xiang Liu, Yan-Ping Jiang, Wen-Hua Li, Bi Li

PII: S0925-8388(17)33392-3

DOI: 10.1016/j.jallcom.2017.09.330

Reference: JALCOM 43386

To appear in: Journal of Alloys and Compounds

Received Date: 7 June 2017

Revised Date: 24 September 2017

Accepted Date: 30 September 2017

Please cite this article as: P.-Z. Ge, X.-G. Tang, Q.-X. Liu, Y.-P. Jiang, W.-H. Li, B. Li, Temperature-
dependent dielectric relaxation and high tunability of (Ba1-xSrx)TiO3 ceramics, Journal of Alloys and
Compounds (2017), doi: 10.1016/j.jallcom.2017.09.330.

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.

https://doi.org/10.1016/j.jallcom.2017.09.330


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1

 

Temperature-dependent dielectric relaxation and high 

tunability of (Ba1-xSrx)TiO3 ceramics 

 

Peng-Zu Ge, Xin-Gui Tang*, Qiu-Xiang Liu, Yan-Ping Jiang, Wen-Hua Li, and 

Bi Li 

School of Physics & Optoelectric Engineering, Guangdong University of Technology, Guangzhou 

Higher Education Mega Center, Guangzhou 510006, People’s Republic of China 

 

Abstract 

(Ba1-xSrx)TiO3 (x = 0.35, 0.50, abbreviated as BST35 and BST50, respectively) ceramics 

were prepared by sol-gel route. We researched their dielectric relaxation and tunability in a large 

temperature range of 150 to 950 K. The dielectric tunabilities and figure of merit of BST35 and 

BST50 ceramics at 288 K were 68.58% and 54.6, 19.4% and 114, respectively, which indicated 

the ceramics are promising candidates for tunable capacitor applications. Sr2+ doping can reduce 

the phase transition temperature of ferroelectric to paraelectric. The dielectric diffuse in the 

dielectric relaxation was observed in the high temperature region. A broad dielectric maximum 

shifted to higher temperature with increasing frequency, signifying the relaxor-type behavior of 

these ceramics. Impedance and dielectric measurements were studied to analyze their temperature 

dependence of dielectric properties. A single frequency arc observed in Cole-Cole plots of BST35 

ceramics suggested the relaxations mainly correspond to a grain boundaries response; while two 

frequency arcs indicated both grain and grain boundaries contribute to the dielectric relaxation of 

BST50 ceramics. The activation energy for relaxation and conduction was calculated, which 

suggested the oxygen vacancies play a critical role in the dielectric relaxation process of 

BaxSr1-xTiO3 ceramics at high temperatures.  
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