Abstract

Project Code: TRG5880225
Project Title: Cation Vacancy Defect in Modified Barium Titanate

Ferroelectric Ceramics

Investigator: Dr.Natthaphon Raengthon, Chulalongkorn University
E-mail Address: Natthaphon.R@chula.ac.th

Project Period: 2 years

Keywords: Point Defect, Cation Vacancy, Lead-free, Ferroelectric

The development of advanced materials for electronic applications has been
continuously undertaken due to the increasing demands of new devices with high
performance and efficiency. Careful modification of the materials could result in
improvement of the electrical properties. Defects are known to play an important role in
governing the electrical properties of titanate-based perovskites. Improvement of
dielectric properties and insulation resistance are important for the development of high-
performance dielectric materials. Various techniques can be used in order to improve the
performance of such materials. The effect of A-cation non-stoichiometry on the electrical
properties of barium strontium titanate ceramics is an interesting topic of investigation.
This study examined the stoichiometric, Ba-excess, Ba-deficient, Sr-excess and Sr-deficient
compositions of (BaggSry,)TiO5 ceramics. A-cation non-stoichiometry of (BaggoSro20)TiO3
ceramics affected dielectric properties differently. The Ba- and Sr-excess compositions
decreased dielectric constant at T, while still maintaining broad phase transition
characteristics. In contrast, dielectric constant increased in the Ba- and Sr-deficient
compositions.  The characteristics of electrical conduction are different at high
temperatures when Ba- and Sr-deficiency is introduced to the dielectrics. Ti** state for the
Ba-deficient composition is maintained. However, Ti** state partially changes to Ti** state,
giving rise in the polaron hopping conduction process for Sr-deficient composition.
Therefore, this study shows that minor deviation of A-cation from stoichiometry can induce

a different conduction process while maintaining the dielectric permittivity characteristics.
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