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Abstract 

In this paper, the effect of Al
3+

 substitution on the electrical and dielectric properties of 

Ni0.25Cu0.20Zn0.55AlxFe2-xO4 ferrites with x = 0.0, 0.05. 0.10, 0.15 and 0.20, synthesized by 

solid state reaction has been reported. Using two probe method, the DC resistivity has been 

investigated in the temperature range from 30
 o

C to 300 
o
C. Activation energy was calculated 

from the Arrhenius plot. The electrical conduction is explained on the basis of the hopping 

mechanism. The frequency dependent dielectric properties of these spinel ferrites have been 

studied at room temperature by measuring AC resistivity, conductivity (σac), dielectric 

constant and dielectric loss tangent (tanδ) in the frequency range between 1 kHz and 120 

MHz. The study of dielectric properties showed that the dielectric constant and dielectric loss 

increased with increasing non-magnetic Al ions. The dependence of dielectric constant with 

frequency has been explained by Maxwell-Wagner interfacial polarization. Cole-Cole plots 

show semicircular arc(s) for the samples, and equivalent RC circuits have been proposed to 

clarify the phenomena involved therein. The analysis of complex impedance spectroscopy 

has been used to distinguish between the grain and grain boundary contribution to the total 

resistance. 
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