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Abstract 

The morphotropic phase boundary in many mixed ferroelectric system, such as PbZrO3-

Pb(Co1/3Nb2/3)O3  PbZrO3-Pb(Ni1/3Nb2/3)O3, PbZrO3-Pb(Zn1/3Nb2/3)O3, PbTiO3-PbZrO3-

Pb(Zn1/3Nb2/3)O3, PbZrO3-BiAlO3, PbZrO3-Pb(Yb1/2Nb1/2)O3,  PbZrO3-Pb(Y1/2Nb1/2)O3,  PbZrO3-

Pb(In1/2Nb2/3)O3 and  PbZrO3-Pb(Mg1/2W1/2)O3 system was investigated in this study. Ceramics 

were prepared by high temperature solid state reaction involving the use of high-purity starting 

oxides and columbite-(wolframite) precursor method. Compositions were selected across each 

solid solution so as to represent all of the phases that occur in the systems with special emphasis 

on compositions near MPBs and other regions of particular interest. Each composition was 

synthesized by ball-milling followed by calcining at temperatures ranging from 700-950 oC. 

Phase development of the calcined powders and the crystal structure of sintered ceramics were 

analyzed by X-ray diffraction.  The properties of the ceramics were characterized by a 

combination of dielectric spectroscopy, polarization switching, and x-ray diffraction 

measurements. This project explores the structure-properties relationship of a number of normal-

relaxor - antiferroelectric solid solution systems.  

 

 

 

 

 

 

 

 

 


