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Abstract

In this study, the microstructure and dielectric properties relationships of lead
magnesium niobate ceramics (Pb(Mg,,Nb,,)O,) prepared from conventional and modified-
mixed oxide methods have been investigated. Lead metaniobate (PbNb,O,) and lead
magnesium oxide (Pb,MgO,) were used as precursors for a modified-mixed oxide route. All
powder and _céramics obtained from different firing conditions were systematically
examined by DTA, XRD, SEM and the dielectric measurement techniques, respectively.
From the results, it is seen that powders obtained from a modified route are in consistence
with the pyrochlore phase Pb, Mg, ,Nb, ;,0, ., Which could be matched with JCPDS fite no.
37-71.  This phase often co-exists along with the PMN phase and sometime appears as a
single-phase pyrochlore. However, by carrying out the sintering process at high

temperature (1200-1275 °C), PMN phase was finally obtained. Moreover, the firing



conditions have been found to have a pronounced effect on the density, microstructure and
dielectric properties of sintered ceramics. Both sintered PMN exhibits a typical relaxor
response. By comparing the physical and dielectric properties obtained from both
techniques, higher relative density with maximum relative permittivity values of 94.75% and
11400 were found for conventional PMN ceramics whilst those of 94.16% and 9810 were
observed for the modified one. |t is seen that a conventionally derived PMN exhibits better
overall properties than the modified do. However the difficulty in producing a single-phase
PMN of perovskite structure without the formation of a pyrochlore phase was found in both

preparative methods.



