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Abstract In this study, the effect of Bi.O; and BN addition as grain boundary modifiers on sintering
and electrical properties of semiconducting PTCR (Positive Temperature Coefficient of Resistivity) mate-
rial were analyzed using TMA, XRD and Complex Impedance Spectroscopy method. Bismuth Oxide and
Boron Nitride were added to Y-doped BaTiO;, respectively. Bismuth sesquioxide up to 0.1mol% -solubili
ty limit of Bi,Os in Y~BaTiO, ceramics-retarded densification and grain growth, and further addition
mitigated these retardation effects. The resistivity at room temperature increased with increasing
amount of Br,Oy and thus decreased the PTCR effect, probably due to the BL.O, segregation on the grain
boundaries. From the complex impedance pattern, it 1s known that the grain boundary resisitivity is
dominant on the whole resistivity of sample. In the result of applying the defect chemistry, Bi*' and Bi*
are substituted for Ba and Ti site, respectively.

Boron nitride decomposed and formed liquid phase among the BaTiO, grains. The decomposed com-
ponents made the second phase and existed the triple juntion from the result of FPMA. From the com-
plex impendence pattern, the grain and grain boundary resistivity were small. The grain size increased

with increasing BN contents, and decreased grain boundary resistivity enhanced the PTCR cffect.
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Fig. 1. Sintered density variation as a function of

BrO, contents.
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Fig. 11. (a) SEM and (b) its SCI (Sample Current Image) Photographs of 3.2mol% BN added Y-BaTiO,

ceramics.
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