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Impedance analysis of BaFe, ,Sn, O, /BaBiO, composite
negative temperature coefficient ceramics”

Yuan Chang-Lai’ Liu Xin-Yu Yang Yun Xu Ji-Wen Gu Yan
(Key Laboratory of Information Materials of Guangxi, Guilin University of Electronic Technology, Guilin 541004, China)
(Received 30 November 2009 ; revised manuscript received 22 January 2010)

Abstract

The BaFe, ,Sn, ,0,/BaBiO, composite negative temperature coefficient (NTC) thermistor ceramics were prepared by
conventional solid-state reaction method. The raw materials used are composed of conductive BaBiO, phase and high
resistive BaFe, ,Sn, O, phase. The conductive mechanism of thermistor ceramics before and after the percolation threshold
(containing 12 mol% of BaBiO, ), is investigated by impedance analysis. For compositions with 5 mol% —8 mol% of
BaBiO, , the contribution to the conductivity is mainly due to the grain boundary (R, ), grain (R,), and grain shell (R )
existing in the BaFe,,Sn, O,. In the range of 10 mol% —12 mol% of BaBiO,, the grain (R ) and grain boundary
resistance (R, ) corresponding to the BaFe,,Sn, O, melted with BaBiO, in composite ceramic, are also main factor
governing the resistance magnitude, the values of which are lower than the other main sources like R, , R,, and R_. For
composition x =0. 15, the values of R,, and R, are higher than that of R, R, and R . For BaBiO; contents around 20
mol% , the resistance is mainly determined by the values of R, and R . In addition to the electrode-specimen interface,
all of the components in composite ceramic show NTC feature. The NTC composite ceramics with different BaBiO, contents

show nonideal Debye-like behavior, and the conduction mechanism of the composite ceramics is of the localizing type.

Keywords: BaFe,, Sn,, O,/BaBiO, composite negative temperature coefficient ceramics, percolation threshold,

impedance analysis
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