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ABSTRACT

In this thesis, the local structure distortions of Mn-doped Bis2sLao.75TizO12 (BLT)
ceramics and Mn-doped ((Ko.sNaos)o.9ssliooss)NbOs (KNNL) ceramics  were
investigated using x-ray absorption spectroscopy analysis both the x-ray absorption
near-edge structure (XANES) and the extended x-ray absorption fine structure
(EXAFS). For Mn-doped BLT, Mn K-edge XANES spectra were simulated at different
locations of Mn in BLT and compared to experimental. The result confirms Mn**
substituting on Ti*" octahedral site. Furthermore, EXAFS Fourier transform was
examined and Mn K-edge of Mn-doped BLT was compared to Ti K-edge of BLT in r-
space. The result shows radial distances between Mn*" and O% ions in ab-axis are
almost the same and decrease with increasing Mn-doping contents. This implies that the
doping Mn atom reduces the orthorhombicity. For Mn-doped KNNL, Mn K-edge
XANES spectra were simulated at different locations of Mn in KNNL and compared to
experimental. The result confirms Mn** substituting on Nb®" octahedral site. From the
structural relaxation using the density functional theory (DFT), the oxygen vacancy
produces in the longest radial distance between Mn3* and O% in c-axis. From Mn K-
edge EXAFS Fourier transform comparison in r-space, the radial distances between
Mn® and O% are more the same in both ab- and c-axis with increasing Mn-

doping contents.



Additionally, the local structure configuration and the formation energy of lead
zine niobate (PZN), synthesized via B-site oxide precursor route in atmospheric
pressure, was investigated by employing a combination of the experimental x-ray
absorption spectroscopy analysis and the theoretical density functional calculation. The
Zn K-edge XANES were simulated and compared to experimental, which indicate the
PZN ceramic is in pyrochlore phase having Zn?* substituted on Nb®* octahedral site.
Afterwards, the EXAFS analysis was performed to extract the bond length information
between Zn?* and its neighboring atoms. From the EXAFS fitting, the bond length
between Zn?* and Pb?* in the pyrochlore phase was found to be longer than the
previously reported bond length in the perovskite phase. Furthermore, with the radial
distribution information of neighboring atoms around Zn?*, the formation energies
along the precursor-to-pyrochlore and precursor-to-perovskite reaction paths were
calculated using the density functional theory (DFT). The calculated results show that
the formation energy of the perovskite phase is noticeably higher than that of the
pyrochlore phase, which is influenced by the presence of energetic Pb?* lone pair, as the
perovskite phase has shorter Zn?* to Pb?* bonding. This therefore suggests the steric
hindrance of Pb2* lone pair and the mutual interactions between Pb?* lone pair and Zn?
are main causes of the instability of lead zinc niobate in the perovskite structure.



