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 Some solid-solutions of perovskite ferroelectric oxides show excellent dielectric, ferroelectric and piezoelectric properties in the vicinity of the morphotropic phase boundary (MPB).  

 BaTiO3 (BT) based ferroelectric materials are widely studies due to its non-toxic and non-volatile nature.  

 The solid-solution of (1-x) BaZr0.2Ti0.8O3- x Ba0.7Ca0.3TiO3 (BZT-BCT) around the MPB region showed the highest piezoelectric properties compared to many lead-based materials.  

 BZT crystalizes to rhombohedral (R) crystal structure whereas BCT crystalizes to tetragonal (T) crystal structure.  The composition driven phase transition from rhombohedral (R) (BZT) to 

tetragonal (T) (BCT) crystal structure is not a continuous one according to crystallographic point of view, so there must exist an intermediate phase. This intermediate phase is known as the MPB 

region around which the enhancement of the piezoelectric properties has been observed.  

 High resolution synchrotron source XRD (SXRD) is one of the important techniques to find out the crystal structure around the MPB region. So, we have planned to study systematically the 

changes of crystal structure from rhombohedra (R) to tetragonal (T) phases with different concentrations of BCT in BZT matrix i.e. (1-x) BaZr0.2Ti0.8O3- x Ba0.7Ca0.3TiO3 (BZT-BCT) (x=0.3-1.0) by 

analysing the synchrotron source  XRD patterns.   

 Further, the correlation between the crystal structures of BZT-BCT around the MPB region with the enhancement of the functional properties will be studied 
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 The auto combustion technique has been used to synthesized a high quality of single phase 

(1-x) BZT-x BCT (x=0.3-1.0) ferroelectric ceramics. 

 The composition driven phase transition has been studied in BZT-BCT ceramic using the 

synchrotron source  X-ray diffraction patterns.  

 The crystal structure for higher concentration of BCT i.e. for  x≥0.6 is found to be 

tetragonal while at lower concentration of BCT i.e. x≤0.4 is rhombohedral in structure. 

Around the MPB region of (1-x)BZT-xBCT (x=0.45-0.55), it is expected to be a mixture of 

R (rhombohedral) +T (tetragonal) phase. 

 The dielectric, ferroelectric and piezoelectric properties are found to be maximum for 

0.5BZT-0.5BCT composition which is around the MPB region. 
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Fig. 2: Room Temperature SXRD pattern of (1-x) BZT-x BCT 

(x=0.3-1.0).  

Fig. 3: Enlarged view of SXRD profiles of the (111), (200), (220) pseudocubic 

reflections of (1-x) BZT-x BCT (x=0.3-1.0).  

Fig. 4: (a) Variation of dielectric constant and loss as a function 

of temperature of (1-x) BZT-x BCT for x=0.3, 0.45, 0.5, 0.52, 

0.55, 1.0. (b) Variation of dielectric constant at Tc (εm), Tc (Phase 

transition temperature), γ (degree of diffuseness) with different 

concentrations of BCT. 

Fig. 5: Room temperature ferroelectric hysteresis loop of 

unpoled and poled sample of (1-x) BZT-x BCT for x= 0.3, 

0.45, 0.5, 0.52, 0.55, 1.0.  

Fig. 6: Variation of (a) Dielectric constant at 

Tc (εm) (b) Remnant polarization (2Pr) (c) 

piezoelectric constant (d33) with different 

BCT concentrations. 
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Fig. 1: The sequence of compositional driven 

phase transition in (1-x) BZT-x BCT from 

Rhombohedral (R) to Tetragonal (T) 

structure.   
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