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Polycrystalline samples of (Pb;,Ba,)ZrOs, 0.025 < x = 0.100 were prepared by a mixed

oxide, solid-state reaction method. Excess PbO (1, 3, 5 and 10 wt%) was introduced prior
to powder calcination to compensate for any PbO that may have been lost from the
samples due to volatilsation during heat treatments. The samples were kept at the
calginations temperature 1000° C for 1 h and at the sintering temperature 1300° C for 3 h.
The phase structure was analyzed by XRD. For calcined powders,The small amount of
PbO was present in the 3-10 wt% excess PbO samples. On the other hand, pure
perovskite (Pb,,Ba,)ZrO; phase was observed in all of the ceramic samples. The density of
the ceramics decreases with increasing amount of Ba2+, whilst the average grain size is in
the range 0.6 — 1.6 um. Dielectric constant-temperature plots showed a maximum peak for
the 1 wt% sample which was also the densest sample. Phase fransitions were also
investigated using differential scanning calorimeter (DSC). The temperature and existence
of ferroelectric (FE) to antiferroelectric (AFE) cooling phase transitions in (Pb,,Ba,)ZrO;
ceramics, were shown to depend on the level of excess PbO in the starting powders.
Without excess PbO, no FE—>AFE cooling transition is observed in €-T or DSC plots for x
= 0.075 or 0.100 compositions, but additions of 5-10 wt% PbO generate the transition. For
X = 0.025 and 0.050, the FE—>AFE transitions occur without excess PbO but Tegape are
raised by ~30-40 °C on adding 21 wt% or >3 wi% PbO respectively. The amount of extra

/. 2+ s
PbO required to affect the FE-AFE transition increases with increasing Ba substitution.





