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ABSTRACT 237231

This study investigated the effect of excess PbO on the crystal structure,
‘microstructure and broperties of [(Pb,,Sr)TiO; (PST)] with x=0.25, 0.50 and 0.75
ceramics (henceforth called as PST25, PST50 and PST75, respectiveI;/) The PST25,
PST50 and PST75 ceramics were synthesized by the solid-state reaction method with
various excess PbO levels (0, 1, 3, 5 and 10 Wt.%) The excess PbO was added to
compensate for the lead loss form evaporation during calcination and sintering. The
thermogravimetric analysis (TGA) and differential thermal analysis (DTA) were used to
evaluate the optimum condition for calcinations. The phase formation and microstructure
were studies by using x-ray diffractometer (XRD) and scanning electron microscope
(SEM), respectively. It was found that PST25 and PST50 calcined powders indexed in a
tetragonal structure. For PST75 in all samples excess PbO, indexed in a cubic structure.
Furthermore, the impurity phases of PST25, PST50 and PST75 were detected in the
calcined powders with =3 wi.% of excess PbQO. A pure perovskite phase was obtained
in all cera'mib samples. The lattice parameter a, ¢ and c¢/a ratios decrease with an
increasing excess PbO in both calcined powders and sintered pellets. The average
particles size and average grain size of the PST25, PST50 and PST75 increased with the
increase of PbO. fhe porous microstructure slightly decreased with an increasing
amount of PbO until 0 wt.% for PST25, 1 wt.% for PST50 and PST75, then slightly
increased, for the higher excess PbO. The maximum dielectric constant at 7_ was found
inthe 0 Wt.'?/o for PSﬁF25 and 1 wt.% for PST50 excess PbO sampies, which was also the
most dense samplés. The DSC resuits indicated that the Curie point shifted to a higher
temperature with the increase in the excess of PbO untit 3 wt.% for PST25 and 1 wt.% for

PST50, then slightly decreased with higher excess PbO.





