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BENJAPORN YOTBURUT : FABRICATION, STRUCTURE, AND
PROPERTIES OF Bi1;,AFeO3 (A = La, Ba, Sm) MATERIALS.

THESIS ADVISOR : PROF. SANTI MAENSIRI, D.Phil. 285 PP.

BISMUTH FERRITE/MULTIFERROIC/MAGNETIC PROPERTIES/OPTICAL
PROPERTIES/DIELECTRIC  CONSTANT/DIELECTRIC  RELAXATION/DC

BIAS/NONLINEAR BEHAVIOR/SCHOTTKY EMISSION

In this thesis, the series of multiferroic Bi;,AFeQs; (x = 0, 0.05, 0.1, 0.2, and
0.3) with A 1s Ba, La, and Sm elements have been synthesized by a co—precipitation
method. The average particle size has been decreased as increase doping levels in the
range of 19-79 nm, which suggests that these doping ions inhibit the crystal growth. It
is clearly seen that the diffraction peaks of all samples can be identified to main phase
of rhombohedrally distorted structure BiFeO; with R3¢ space group. Some low
intense secondary phases such as BiOs, BisFe O were observed in the XRD pattern
of BiFeO;, Sm~ and Ba-doped BiFeO; samples associated with different color of
grain in BSE images. The addition of La ions has eliminated the ilhpurity phases
found for undoped BiFeOs;. It can be seen that the average grain size is gradually
decreased with increasing dopant content due to the inhibited grain growth by doping
ions. XANES spectra of all samples measured at Fe K—edge are very similar to Fe;Os,
indicating that the oxidation number of Fe ion corresponds to Fe*'. Pure BiFe(;
nanoparticle exhibits the absorption peak at around 490-700 nm and the band gap
values for all samples were decreased gradually with increase doping contents in the

range of 1.91-2.12 eV. The M-H loop for pure BiFeO; and Ba-doped samples




v

indicates antiferromagnetic behavior at room temperature. In case of La and Sm
doping, the M—H curve exhibits clear weak ferromagnetic behavior. The Curie-Wiess
temperature value of the BiFeOs; and Ba-doped is negative value indicating that the
antiferromagnetic characteristic of these ceramics. While we obtained positive value
of ¢ for some of La~ and Sm~doped samples, which is probably due to a manifest
FM component. The dielectric constant spectra show highest value at low—frequency
range (below 10° Hz) and high temperatures. 1t shows a large dielectric curves
attributed to the Maxwell-Wagner polarization or interfacial space charge
polarization. All of BiFeO; and doped ceramics exhibit the dielectric relaxation
behavior. In case of doped BiFeQO; samples, the dielectric constant decrease as
substituted by Ba, La, and Sm ions which corresponds to the slightly reduction of the
average grain éizes in the microstructure. The applied dc bias was used to analyze the
electrical response of electrode surface, grain boundary, and the grain. It was found
that the interfacial polarizations of the electrode surface and grain boundaries could be
suppressed by an applied bias voltage at low—frequency, but not for the grain
polarization at high—frequency. All of ceramics display non—Ohmic behaviors at
various temperatures and show the leakage current density decreases for all doped
compositions. The obtained nonlinear coefficient values of all samples suggest the
applicability of the varistor in the low voltage range at room temperature. It can be
found that the electrical conduction in pure and doped samples is contributed to the

thermally emitted over a Schottky potential barrier at grain boundary.
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