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Abstract
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This research investigates the effect of particle size distribution on the
perovskite phase production in lead magnesium niobate powders, Pb(Mg45Nbos)C5:
PMN. PMN was prepared by two-stage mixed oxide method. For the first stage,
magnesium niobate (MgNb,Os:MN) was produced by calcining (i) reaction between
magnesium oxide (MgO) and niobium oxide (Nb,Os) referred to as MNMG and (ii)
reaction between magnesium carbonate hydroxide pentahydrate
(MgCO3)s.Mg(OH),.5(H,0)) and Nb,Os referred to as MNMC. Second stage involved
milling MN and lead oxide (PbO) powders for 24, 48, 72 and 96 hours before calcining
to produce PMN powders. Scanning electron microscope (SEM), X-ray diffraction
(XRD) and laser particle size analyser was used to study physical properties, phase
formation and particle size distribution respectively. These characterisations were
carried out both before and after calcination. It was found that PMN powders prepared
from MNMG (PMNMG) obtained highest perovskite phase from mixed powders milled
for 72 hours calcined at 750°C for 4 hours at 10 °C/min and that milling can reduce
the calcination temperature. On the another hand, PMN powders prepared from MNMC
(PMNMC) obtained highest purity perovskite phase from mixed powders milled for 24
hours (PMNMC24) calcined at 700°C for 3 hours at 10°C/min but little effect that the
milling time or particle size has on the perovskite phase production. Therefore, it can
be concluded that milling time hence particle size has an effect on the perovskite

phase production in PMN powders more so in PMNMG that in PMNMC powders.

Keywords : PMN, perovskite, pyrochlore, particle size, ball milling



