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Abstract

In this study, it has been investigated on the changing behavior of electrical properties in
ZnO-Biz03-Sb20; (Sb/Bi=2.0, 1.0 and 0.5) ceramics. The samples were prepared by conventional
ceramic process, and then characterized by I-V, C-V curve plots, impedance and modulus spectroscopy
(IS & MS) measurement. The electrical properties of ZBS systems were strongly dependent on Sb/Bi.
In ZBS systems, the varistor characteristics were deteriorated noticeably with increasing Sb/Bi and the
donor density and interface state density were increased with increasing Sb/Bi. On the other hand, we
observed that the grain boundary reacted actively with the ambient oxygen according to Sb/Bi ratio.
Especially the grain boundaries of Sb/Bi=0.5 systems were divided into two types, i.e. sensitive to
oxygen and thus electrically active one and electrically inactive intergranular one with temperature.
Besides, the increased pyrochlore and (B-spinel phase with Sh/Bi ratio caused the distributional
inhomogeneity in the grain boundary barrier height and the temperature instability. To the contrary,
the grain boundary layer was relatively homogeneous and more stable to temperature change and kept
the system highly nonlinear at high Bi-rich phase contents.
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T for 1 hr.

¥ 21200 T, 1 A7t £43% ZBS(Sh/Bi=20,
10, and 0.5)9 w28 &4 29

Table 2. Summary of varistor characteristics of
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Fig. 3. C-V characteristics of ZBS (Sb/Bi=2.0,
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Fig. 6. Distribution parameter (or heterogeneity
factor, ) using Cole-Cole model from
the Z"-logf plot for ZBS (Sb/Bi=2.0, 1.0,
and 0.5) systems sintered at 1200 T for
lhr in air.
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