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ONLAMEE KAMON-IN : THE STUDY OF DOPED BaTiO3; PTCR USING
X-RAY ABSORPTION SPECTROSCOPY. THESIS ADVISOR :

ASST. PROF. SUTHAM SRILOMSAK, Ph.D., 133 PP.

PTCR BaTiOs/XANES/XRD/ELECTRICAL PROPERTIES

The barium titanate (BaTiO3;) ceramics is one of the most investigated
ferroelectric ceramics because of its numerous practical applications such as actuators
capacitors, gas sensors, and PTCR heating element. Normally, at the temperature
higher than 130°C, BaTiO; transforms ferroelectric to paraelectric at this temperature;
undoped BaTiO; has porovskite (ABO;) structure that the Ba atom is A position in
comner of cubic, Ti atom is B position in center of cubic and O atom is position in face
center of cubic. The pure BaTiO3 hasno PTCR properties. If itis used to make PTCR,,
donor dopant such La**ionhas to be added to subsititute Ba** ion. On the other hand,
the researcher usually adds Mn*" ion later to exhibit more disticnt PTCR properties.
This research aimed to study the effects of La atom doped as subsititue for Ba atom in
A position of the structure, and influence of Mn atom doped following 0.01Mn +
Ba;.xLasTiO3 formula where is x =0.0 - 0.2 by synthesis from Solid State Reaction and
Polymeric Precursor methods to find different structures from different syntheses. The
analysis by Rietveld refinement of X-ray diffraction (XRD) and XANES technique of
X-ray Absorption Spectroscopy (XAS) could explain the effects of displacement of
dopant in the structure. In addition, the electrical properties of PTCR were measured
to calculate electrical resistivity and dielectric constance to understand the mechanism
of transforming crystal structure and electrical properties of PTCR in confirming the

results of the experiment.




The results of the study suggest that La®* and Pb®* substitutions cause the
distortion around Ti atom while there is almost no change around Ba atom. Besides, it
was found that the addition of Mn ion had no effects on the reformed structure, and

that the electrical resistivity increases while the additions of La and Pb increase.
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