Author’s Accepted Manuscript
CERAMICS

Conductivity- Permittivity Relations in oxygen INT RIL%NAL

deficient CaCu3TigO12

X.J. Luo, K. Bérner, Y.T. Zhang, T. Gao, C.P.
Yang, Y.S. Liu

www.elsevier.convlocate/ceri

PII: S0272-8842(18)30737-5
DOI: https://doi.org/10.1016/j.ceramint.2018.03.169
Reference: CERI17806

To appear in:  Ceramics International

Received date: 8 January 2018
Revised date: 3 March 2018
Accepted date: 19 March 2018

Cite this article as: X.J. Luo, K. Bémer, Y.T. Zhang, T. Gao, C.P. Yang and
Y.S. Liu, Conductivity- Permittivity Relations in oxygen deficient CaCu3TizO12,

Ceramics International, https://doi.org/10.1016/j.ceramint.2018.03.169

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 galley proof before it is published in its final citable 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://www.elsevier.com/locate/ceri
https://doi.org/10.1016/j.ceramint.2018.03.169
https://doi.org/10.1016/j.ceramint.2018.03.169

Conductivity- Permittivity Relations in oxygen deficient
CaCusTisO012
X. J. Luo™, K. Bérner?, Y. T. Zhang, T. Gao*, C.P.Yang? Y. S. Liu'*
1College of Mathematics and Physics, Shanghai University of electric Power,
Shanghai 200090, P. R. China
2University of Géttingen, F. Hund Platz 1, 37077 Germany
3Faculty of Physics and Electronic Technology, Hubei University, Wuhan 430062, P.
R. China
Abstract
The correlation between conductance, capacitance and oxygen content is
discussed in the colossal dielectric permittivity perovskite oxide CaCusTizO12. We
found an unusual positive conductivity- permittivity relation which is very sensitive to
the oxygen content. In particular, we ascribe the oxygen content sensitivity of both the
capacitance and the conductance to a repositioning of charges on oxygen vacancy
related defects and/or on the migration of the defects themselves. We find that in the
charge repositioning process a Jonscher type of global conduction is accompanied by
a Debye-type local electronic relaxation in and between the boundaries of a specific
grain. A closer investigation of these processes suggest that the local polaronic
relaxation of charges on oxygen vacancy related defects is mainly responsible for the
large dielectric constant of CaCu3Ti;O1, and also for the ac conduction at low to
medium temperatures.
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