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Abstract 

Introduction 

Materials Used 

Results and Discussion   The Cole-Cole plot of impedance highlighted the individual contribution 

of  grain , grain boundary  and  electro-ceramic  interface effect. 

 We assign the smaller (high  frequency ) and larger ( low frequency) 

semicircular arc due to grain and grain boundary respectively at room 

temperature to 1000 C and gradually both (grain an grain boundary) 

contribute identically at the intermediate temperature up to 2500  C . 

 The electrode ceramic interface effect is more prominent at high 

temperature up to 4000 C. 

   

Conclusion 
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Figure 4. The  variation of dielectrics constant and loss with frequency at 

different temperature from room to high temperature.   

Synthesis procedure  

NiO +ZnO+ Fe2O3 in stoichiometric 

ratio 

Nickel(II) oxide [NiO], Zinc oxide [ZnO], Iron (III) Oxide [Fe2O3], Methanol 

[CH3OH]. All the chemicals were used in AR grade. 

Mixing with Methanol using 

agate mortar for 3h 

 

Drying and calcination at  

900° C for 12 h 

 

Ground well again for 2 h and 

sintered at 1200° C for 6 h 

NiFe2O4 Micro-particles 

Characterization 

Figure 1.  The  Reitveld refinement of XRD and histogram of average 

particle sizes of  Ni0.5Zn0.5Fe2O4  micro-particles. 

 

 The average particles size was estimated from histogram  of the FESEM 

data over 50 populations  as well as Scherer formula. The obtained 

average particles size was 283 nm .  

Figure 2.  The FESEM micrographs of as-prepared  Ni0.5Zn0.5Fe2O4  micro-

particles. 

  The real and imaginary impedance both diminished with high frequency 

evolution and saturates almost with high temperature approaches. 

Figure 3.  The  real and imaginary impedance spectra and Cole-Cole plot 

of impedance of  Ni0.5Zn0.5Fe2O4  micro-particles. 

 The dielectrics constant decays exponentially with high frequency 

evolution  and marched in high frequency .  

 A small relaxation was observed  at intermediate  frequency  in high 

temperature above 2500 C and it strengthens itself  high temperature. 

  Various sorts of polarizations was associated  with it i.e. interfacial & 

space charge, orientational ionic and electronic etc.  

  The dielectrics loss follows a double relaxation in the temperature range 

1000 C to 2500 C.   

In conclusion, the Ni0.5Zn0.5Fe2O4  micro-particles was synthesized  via 

conventional solid state synthesis route. The  refinement of XRD and 

FESEM micrographs  revels its  pure phase formation, cation distribution, 

unit cell volume and average particle sizes. The  frequency dispersive  

region  (ac conductivity) and constant frequency region  (dc conductivity ) 

was  distinguished  from  real impedance spectra .The grain , grain boundary 

and electrode effect was  encountered  from Cole-Cole plot of impedance. 

The Maxwell-Wagner types of polarizations was responsible for its  

dielectrics behaviour  . 


