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ABSTRACT

Bi,Ti;0r (BIT) and 1s rare earth (Y, Nd, Sm, Gd)-substituted derivalives were synthesized using a sol-gel
method to investigale their microstructures, cyslal structures and electrical properties depending on the substi-
tuled elemenis. Nd- or Sm-substilution into BIT appeared to he [avorable, while Y- or Gd-substitution occurred
with a pyrochlore phase. This suggests thal a smaller irivalent rare earth ion may nol be favorable in the
structure ol BIT. The rare earth dervatives showed Lhat their particle sizes and shapes were considerably
different depending on the kinds of substituted elements. Y-substtution resulted in developing a relatively
even particle size and a dense nucrostructure. In structure, they may be simular ta the pseudo-orthorhombic
BIT but close to a paraelectric letragonal phase. Thewr a (or h) axes were shorlened, compared to the ane
of BIT. Such a dislartion may result a decrease in the tilting of TiOs. BIT and the derivatives showed that
their dielectric constants and losses were 40—~120 and less than 0.03, respechively in Lhe frequency range
of 1~10 MHz. The dielectric loss of Y-subslituled derivative was the lowest one and changed a little to freque-
ncy. Curie ponts were observed in all the derwvatives like BIT to suggest thal they would be [errcelectric.
The temperature stability cf the delectric properties ol the dervatives belew the Curie points were relatively
beller than the one of BIT.
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Fig. 6. SEM phatographs of BiiTi;O sintered at various temperatures for 1 hr.
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