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Abstract

Project Code : MRG4980186

Project Title : Properties of Ferroelectric Ceramics Prepared by Microwave Sintering

Method

Investigator : Lt.Jg.Nipaphat Charoenthai
Department of Chemistry, Faculty of Science, Naresuan University,

Phitsanulok
E-mail Address : nipaphatc@nu.ac.th
Project Period : 1 June 2006 — 30 June 2008

The ferroelectric BaFe,sNby 505 (BFN) ceramic is a perovskite-type compound
that exhibits very high value of dielectric constant over wide range of temperature. The
high dielectric property of this material makes it a promising candidate for capacitor
application. However, solid-state synthetic method normally requires high-temperature
conditions. This research seeks for alternative synthetic methods, which are more
versatile and improve the electrical properties. The BFN ceramic is prepared by modified
chemical process with slightly different conditions. One synthetic route uses microwave
irradiation to assist the reaction of precursors in closed vessel while another method
takes place in atmosphere at room temperature. The phase identification of calcined
powders is performed by utilizing X-ray diffraction and Fourier transformed infrared
spectrometry. The high purity BFNs prepared via both methods are obtained when
calcined at 850 "C for 14 h. The powders are then pressed into disc shape and sintered
at 1250 °C for 4 h. We have found that reaction time in microwave vessel and calcined
temperatures affect physical properties and dielectric constant of the BFN.The microwave
assisted route tends to provide the BFN with smaller grain size. The field dependences
of the dielectric response and dielectric loss are measured in a frequency range from 20

Hz to 2 MHz at room temperature.The BFN prepared via microwave assisted route yields
a dielectric constant, S'max, of ~ 20000 and dielectric loss of ~ 0.2 while another route

provides a dielectric constant, 8'max, of ~ 9000 and dielectric loss of ~ 1.1.

Keywords : Barium iron niobate, High dielectric constant, Ferroelectric



Executive Summary
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A novel route for the synthesis of barium iron niobate

and its dielectric properties

Nipaphat Charoenthai®*, Rakchart Traiphol®, and Gobwute Rujijanagul”
“Laboratory of Advanced Polymers and Nanomaterials, Department of Chemistry,
Faculty of Science, Naresuan University, Phitsanulok, 65000 Thailand
®Department of Physics, Faculty of Science, Chiang Mai University, Chiang Mai,

50200 Thailand

Abstract

Barium iron niobate (BFN) powders were prepared by using a novel and simple
chemical route accompanied with microwave irradiation. This procedure yielded pure
perovskite phase of BFN when precursors were calcined at 850 °C for 14 h. The
analysis of X-ray diffraction pattern of the samples measured at room temperature
showed a cubic symmetry. Particle sizes of BFN powder were in submicron range as
revealed by scanning electron microscopy. The examination of dielectric spectra
indicated that BFN ceramics prepared by this novel chemical route exhibited rather
high dielectric constant (~30,000 at 300 °C for 1 kHz) with low dielectric loss (less

than 0.6).
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