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Abstract

Project Code: RMU5180004
Project Title: Crystal Structure Analysis of Bismuth Sodium Titanate

Based Compounds using Rietveld Method

Investigator: Asst. Prof. Dr. Anucha Watcharapasorn Chiang Mai University
E-mail Address: anucha@stanfordalumni.org
Project Period: 3 years

The objective of this research is to investigate the result of crystal structure
analysis using the Rietveld method of bismuth sodium titanate based oxide compounds.
These compounds included bismuth sodium titanate, undoped and doped bismuth
sodium titanate zirconate, cobalt-doped bismuth sodium titanate and bismuth sodium
zirconate. These compounds were synthesized using solid-state reaction and the
resulting powders analyzed for phase using X-ray diffraction method. The data were
then analyzed for crystal structure using Powder Cell and GSAS programs. In addition,
their ceramics were investigated for their electrical properties such as dielectric constant
and electrical conductivity.

From the study, it was found that bismuth sodium titanate has rhombohedral
structure with space group R3c. When zirconium was added, the unit cell of the solid
solution systematically increased and finally turned into orthorhombic structure when the
amount of zirconium was eighty mole percent, showing the effect of adding larger atoms
in the lattice. Bismuth sodium zirconate has an orthorhombic structure with space group
Pnma. For lanthanum- and niobium-doped bismuth sodium titanate zirconate, the
structures were still rhombohedral but these dopants caused the apparent change in
microstructure such that the grain sizes were reduced. The doping also caused the
dielectric constant to increase when the concentration of dopant was not too high.
Cobalt-doped bismuth sodium titanate also showed rhombohedral structure but the grain
size in this case increased. The dielectric constant also slightly improved with small
cobalt addition. This research showed that crystal structure analysis using Rietveld
method could give a detailed relationship between crystal structure and properties of
bismuth sodium titanate based oxide compounds.
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