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ABSTRACT

This thesis studies the influence of transition metals addition (Mn, Fe, and Nb)
on phase formation, microstructural and electrical properties of barium titanate
ceramics with formular Ba(Ti;-xMny)O3z (when x = 0 to 0.2), Ba(TiixFex)O3 (when x =
0 to 0.02) and Ba(Ti;-xNbx)O3 (when x = 0 to 0.02). Moreover, the local structure of
the Mn in the structure of materials was investigated. Three different dopants in
barium titanate ceramics were prepared by a conventional mixed-oxide method. Phase
formation, microstructure, densities and local structure of the addition ion in the
structure of the sample were investigated using X-ray diffraction (XRD), scanning
electron microscope (SEM), Archimedes method, and X-ray absorption spectroscopy

(XAS), respectively. For the electrical properties measurement, the dielectric
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properties were measured through the LCR-meter at room temperature and in the
temperature range from -130 °C to 200 °C. Ferroelectric hysteresis (P-E) loops were
observed by a modified Sawyer-Tower circuit.

As dopant concentration increases, the crystal structure of Ba(Ti;.xMn,)O3 and
Ba(Ti;«xFex)Os ceramics changes from ferroelectric tetragonal to paraelectric
hexagonal phase causing a noticeable decrease in dielectric properties, but is different
from Ba(Ti;-xNbx)O3 ceramics in which only the tetragonal phase is present in all
composition With paraelectric hexagonal polymorph, the temperature-dependent
dielectric properties of Ba(Ti;-xMny)O3 and Ba(TiixFex)Os ceramics exhibit no
dielectric anomalies and ferroelectric (P-E) hysteresis loop cannot be clearly
observed. With ferroelectric tetragonal phase, Curie temperature, remnant polarization
(Py), and saturated polarization (Psy) of Ba(Ti;xMn,)Os3, Ba(Ti1.xNby)O3; and Ba(Ti;-
«Fex)O3 ceramics decrease as dopants concentration increases. From EXAFS spectra,
it is indicates that the site of Mn (dopant site) should occupy at B-site (Ti) in the

BaTiO; unit cell.



