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Ferroelectric BaTiO3 (BT) is modified with non-ferroelectric Li0.30Cr0.02Ni0.68O (LCNO) to form (1-x)BT-xLCNO (x=0, 0.02, 0.04, 0.06, 0.08) system, synthesized by solid-state reaction 
method. Calcination and sintering temperatures are optimized at 1100°C (4hours) and 1250°C (4hours), respectively. X-ray diffraction study confirmed a single perovskite phase with 
tetragonal structure in all LCNO modified ceramic samples. However, the tetragonality was found to decrease with LCNO modification. Relative density and average grain size are found 
to initially decrease and then again increases with the increase of LCNO content. Dielectric study at room temperature showed an increase in dielectric constant and decrease in 
dielectric loss values with the increase in LCNO content. Diffusive phase transition is observed in LCNO modified ceramic samples. Transition temperature was found to decrease rapidly 
with the increase in LCNO content.  
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EXPERIMENTAL METHOD 
 High dielectric constant (εr), low dielectric loss (tanδ) and temperature stability are highly 

desirable for microelectronic device applications like capacitors and energy storage systems. 
 BT is one of the best lead-free perovskite ferroelectric oxide material having excellent dielectric 

properties i.e. high εr and low tanδ values but these properties are highly temperature sensitive 
near transition temperature (TC).  

 LCNO is a non-ferroelectric oxide material having giant dielectric constant~104-105 at room 
temperature, attributed to the boundary layer capacitor (BLCs) mechanism. But, it also 
possesses high tanδ values.  

 In the present study, an effort has been made to improve the dielectric properties of BT with 
LCNO modification. The dielectric constant and the temperature stability are expected to 
increase with the LCNO modification.  
 
 
 

INTRODUCTION 

 
 High εr and lower tanδ 

values at RT are 
associated with the 
electrical inhomogeneity 
of the synthesized 
system. 

 Diffusive phase transition 
at TC is observed in all the 
LCNO modified ceramics. 

 

 XRD pattern shows sharp well defined 
peaks without any secondary phase 
peaks. 

 Splitting of XRD peak at 2θ~45O is 
observed for BT and LCNO modified 
ceramics. 

 Micrographs show dense 
microstructure with polyhedral grains. 
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Fig.1. Perovskite ABO3 Structure 

 (1-x)BT-xLCNO ceramics were successfully synthesized by solid state reaction route.  
 XRD study confirmed perovskite tetragonal structure of BT and LCNO modified ceramics, and cubic 

structure of LCNO ceramics, respectively.  However, tetragonality decreased with LCNO modification. 
 Variation in the average grain size is found in accordance with the relative density of all the ceramics. 
 TC decreased drastically and diffusivity factor (γ) increased with LCNO modification. 
 High value of dielectric constant, lower value of dielectric loss at room temperature, with low 

temperature coefficient of capacitance (from RT to 100°C) makes the system useful for capacitor 
applications. 
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Table.1.  Structural, Dielectric and Ferroelectric Parameters of  (1-x)BT-xLCNO Ceramics 

a (Å) c (Å) c/a 

Relative 

Density 

(%) 

Avg. Grain 

Size (µm) 

εr (RT) 

(1kHz) 

tanδ (RT) 

(1kHz) 

TC (°C) 

(1 kHz) 

Ec  (RT) 

(kV/cm) 

Pr  (RT) 

(µC/cm2 ) 

0 (BT) 3.9870 4.0303 1.0109 99.03 20.06 1069 0.033 149 2.58 1.09 

0.02 3.9878 4.0175 1.0074 92.48 4.21 1580 0.006 115 0.39 1.20 

0.04 3.9890 4.0179 1.0072 96.72 6.19 1681 0.024 115 1.27 2.11 

0.06 3.9888 4.0187 1.0075 96.95 6.52 1882 0.018 119 1.41 2.99 

0.08 3.9877 4.0193 1.0079 98.97 6.67 1796 0.009 119 0.68 1.96 

LCNO 4.1158 4.1158 1.0000 85.65 1.62 3.58×107 0.618 - - - 

 Well saturated P-E hysteresis loop is obtained for BT ceramics . 
 Ferroelectric to paraelectric phase transition is observed near TC.  
 Pinched loop is observed for the LCNO modified ceramics.  

Fig.3. XRD pattern of sintered (1-x)BT-xLCNO 
ceramics  

Fig.4. FESEM micrographs of sintered  
(1-x)BT-xLCNO ceramics  

Fig.2. Flow chart for synthesis and characterization of(1-x)BT-xLCNO ceramics  
   

ABSTRACT 

Fig.8. Temperature dependence P-E loop of sintered (1-x)BT-xLCNO ceramics  

(BT) 

Fig.5. RT frequency dependence of (a) εr and (b) tanδ of sintered (1-x)BT-xLCNO ceramics  

Fig.7. Variation of ln(1/εr-1/εm) vs. 
ln(T-Tm) of (1-x)BT-xLCNO ceramics at 
1kHz 

Fig.6. Temperature dependence of (a) εr and (b) tanδ of sintered (1-x)BT-xLCNO ceramics at 1kHz  


