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Abstract

This research investigates the effect of particle size distribution on properties of lead
magnesium miobate (Pb(Mg,,Nb,,)O, : PMN) ceramics prepared by two-stage mixed oxide
method. For the first stage, magnesium niobate (MgNb,O MN) was produced by calcining
(i} reaction between magnesium oxide {(MgQ) and niobium oxide (Nb,O,) referring
as MNMG and (ii) reaction between magnesium  carbonate hydroxide penta hydrate
((MgCQ,),.Mg(OH),.5(H,0)) and Nb,O, refening as MNMC. Second stage involved milling MN
and lead oxide (PbO) powders for 24, 48, 72 and 96 hrs before calcining to produce PMN
powders. Scauning electror microscope (SEM), X-ray diffraction (XRD) and laser particle size
analyzer was used to study physical properties, phase formation and particle size distribution
respectively. These characterization works were carried out both before and after calcination.
After that PMN powders were pressed into pellets and sintered to form PMN ceramics, and their
physical and dielectric properties were studied. SEM was used to examine their microstructure.
XRD  technique was used to study phase formation behavior and LCZ meter was used to study
dielectric properties. It was found that PMN powders prepared from MNMG (PMNMG) obtained
highest purity perovskite phase from mixed powders milled for 72 hrs (PMNMG72) calcined at
750 °C for 4 brs at rate 10 °C/min. PMN powders prepared from MNMC (PMNMC) obiained
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highest purity perovskite phase from mixed powders milled for 24 hrs (PMNMC24) calcined
at 700°C for 3 hrs at the rate of 10 °C/min.

The highest dielectric constant (€,) value for PMN ceramics were found in PMNMG96
samples sintered at 1275 °C for2 hrsat rate 10 °C/min andin PMNMC24 samples sintered
at 1275 °C for 2 hrsat the rate of 10 °C/mia.

Therefore, the particle size distribution of powders affects phase formation behavior of

PMN powders and the properties of PMN ceramics.



