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LOCAL STRUCTURE/XANES/BaTIO3s/RELAXOR/FERROELECTRIC

The relationship between local structure and phase information of dielectric
materials has been studied in this thesis for understanding the process of phase
transition. In this work, the materials of interest are BaTiOs-based relaxor
ferroelectrics; i.e., BaTii«ZrO3 (BZT), BaTiixSnOs; (BST) and (1-x)BaTiOs-
XBiTipsZnos03 (BT-BZNnT) systems because they are used widely in electronic
devices, such as capacitor, transistor and actuator.

In BZT system, the phase information was investigated by XRD and XAS.
XRD technique did not clearly show the phase transition in BZT. The Zr Ls-edge
XANES spectra showed that Zr atoms substituted in Ti sites in BaTiO3z and local
structure gradually changed around Zr atoms. The Ti K-edge XANES spectra showed
that an increase of Zr content in BaTiOj3 affected suddenly the phase transition from
relaxor ferroelectrics to polar cluster behavior which corresponded well with
simulated spectrum by FEFF8.2 program and EXAFS fitting. The phase transition
was also confirmed by the dielectric measurements.

In BST system, the phase information was investigated by XRD and XAS.
XRD technique did not clearly show the phase transition in BST. The Sn Ls-edge
XANES spectra indicated that Sn atoms substituted in Ti sites in BaTiO3z and local

structure gradually and linearly changed around Sn. The Ti K-edge XANES spectra
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showed that an increase of Sn content in BaTiO; affected suddenly the phase
transition from relaxor ferroelectrics to polar cluster behavior which corresponded
well with the linear combination fit and simulated spectrum by FEFF8.2 program, and
the phase transition was confirmed by the dielectric measurements.

In BT-BZnT system, the phase information was investigated by X-ray
Diffraction and X-ray Absorption Spectroscopy. The results of X-ray diffraction
technique clearly showed the phase transition from tetragonal to rhombohedral
perovskite structure. The results of Zn K-edge XANES spectra indicated that Zn
atoms substituted in Ti sites in BiTips5Zng503 and the local structure around Zn atoms
changed very little. The Ti K-edge XANES spectra showed that an increase of
BiTip5Zno503 content in BaTiOgz affected gradually the phase transition from normal
to relaxor ferroelectric behavior which corresponded well with the dielectric
measurements.

In conclusion, the 3 systems exhibited the phase transition of dielectric
properties from relaxor to polar cluster and normal ferroelectric behavior, which
corresponded to the local structure of Ti atoms from pseudo-cubic or almost
rhombohedral. In the change to polar cluster behavior, the Ti atoms gradually moved
to central perovskite and the crystal structure changed to almost perfect cubic phase.
Moreover, the change to normal ferroelectric behavior corresponded to the transition

from pseudo-cubic or rhombohedral to tetragonal structure.
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