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A Study of the Temperature Dependence of the Resistivity and
Permittivity of PrO, Doped Barium Titanate Ceramics
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Abstract. Semiconducting PrO, doped Barium Titanate (BaTiO,) has been obtained by doping ferrolec-
tric BaTiO, with various concentrations of prasedymium Oxide PrO, (0.1 to 0.25 mole%). The changes
of resistivity and permittivity of the resulting ceramics have been studied, in the temperature interval from
room temperature to 230°C., using D.C. and A.C. (1.2 KHz) measurements. A positive temperature
coefficient of resistance (PTCR) has been observed for temperatures above Curie temperature (T,) and
the relative permittivity has been observed to decrease with temperature. In accordance with model given
by Heywang (1961) this observation has been attributed to the formation of a potentiai barrier at the grain
boundaries. The potential barriers are due to the presence of interface acceptor states. Theoretical calcu-
lations on the basis of this model and experimental results agree fairly well. The magnitude of the potential
barrier and the density of the interface acceptor states as well as the acceptor energy has been calculated.

The resistivity of the grains and the grain boundaries has been obtained via analysis of the complex
impedance that has been measured at room temperature for various values of the frequency (20 Hz -~ 300
RHz). The density and average grain size has also been determined.



