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Abstract The increase in the resistance of BaTiO; with addition of Ca is attributed to the formation of
the acceptor impurity by Ca?* which substitutes Ti**. However, some authors suggested that Ca’?* can
not substitute Ti'" because of its larger ionic radius. In this work, the existence of acceptor by Ca has
been studied through the high temperature equilibrium electrical conductivity of BaTiQ; codoped with Ca
and Nb, where Ba/(Ti+Ca+Nb) was kept equal to unity. It was measured at 1000°C, and the oxygen
partial pressure was controlled between 107'°~1 atm. Changing the amount of added Ca and Nb
resulted in the compensation effect between donor and acceptor, i.e., Nb was compensated by the accep-
tor. And through the defect chemical interpretation of the measured data, it was concluded that Ti can
be substitued with Ca. The existence of such acceptor was reaffirmated by ICTS(Isothermal Capacitance
Transient Spectroscopy) measurements.
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Fig. 1 The Schematic diagram of the equipment for electrical conductivity measurement.
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Table 1. The values of added Ca and Nb per unit Ba of each sample for equilibrium electrical con-

ductivity measurements. Calculated net donor and acceptor concentrations are also listed.
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Fig. 2 Equilibrium electrical conductivity of Ca, Nb
co-doped BaTi0O; measured at 1000°C. Net donor
and acceptor concentrations of each sample are D
=1.5, 0.6, 0, and A=0.6, 1.5%, respectively.
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Fig. 3 Equilibrium electrical conductivity of pure
and Ca, Nb co-doped BaTiO; measured at 1000C.
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Fig. 4 Transient capacitance of excess CaO added
BaTiO; at 28°C with bias on or off.
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