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Abstract

Project Code: MRG4780073
Project Title: Effects of Cation Substitutions on the Properties of Ferroelectric

Bismuth Sodium Titanate (BNT)-Based Ceramics

Investigator: Dr. Anucha Watcharapasorn Chiang Mai University
E-mail Address: anucha@stanfordalumni.org
Project Period: 2 years

This research aims at a study of properties of bismuth sodium titanate ceramics
which were doped with various ions such as zirconium, tungsten and dysprosium. The
study begins with finding the optimum process for preparation of high-purity doped and
updoped powders. The powders were then pressed into pellets which were sintered at
various sintering temperatures to investigate the influence of temperature on
densification and characteristics of the ceramics. Afterwards, the ceramics were then
characterized for their microstructures and dielectric properties so that the results
among different dopants and those found in literature could be compared.

The results from the research showed that addition of zirconium oxide and
tungsten oxide into BNT caused a slight increase in grain size of the doped ceramics
while the additon of dysprosium oxide caused a decrease in grain size. It seems that B-
site substitution had the opposite effect on developed microstructure compared with A-
site substitution. For mechanical properties, the effects were not large for the doped
BNT ceramics although it seemed to be slightly better than pure BNT. However, in
terms of dielectric properties, substitution with zirconium ion caused peaks at low
temperature in dielectric constant-temperature curves with increasingly diffused
transition. For tungsten ion, only low-temperature peaks were observed but the values
were not different from undoped samples. In dysprosium-doped BNT, the dielectric
constant at low doping showed higher values than the other doped and undoped
samples. At higher dysprosium content, the dielectric constant became independent of
temperature and frequency. The latter showed some promise for being utilized in
devices that required high-stability of dielectric constant over a wide temperature and

frequency range.
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