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Abstract 

In the present paper, we studied, ferroelectric/ferrite composite materials, with different 

ferrite compositions, prepared by solid state sintering method in one step. Lead-Free Sodium 

Potassium Lithium Niobate (KNNL) as ferroelectric and Nickel Ferrite (NFO) as ferrite material 

(1-x) KNNL-xNFO with different compositions was prepared. Structural analysis was carried out 

by X-ray diffraction spectra of the composite, which exhibits Bragg’s peaks corresponding to 

both perovskite and spinel phase. Raman scattering spectra demonstrates the characteristic 

phonon modes corresponding to mixed phase of perovskite and spinel phase. X-ray 

photoelectron spectroscopy (XPS) was carried out to investigate the chemical state of composites 

and Ni was found in mixed state. Frequency dependent dielectric permittivity and dielectric loss 

at different temperature exhibits the dielectric relaxation phenomenon explained by Maxwell-

Wagner polarization, which is thermally activated polaron hopping for 3d- electrons and holes of 

mixed valanced Fe and Ni. The value of dielectric permittivity and loss increases with increasing 

temperature and NFO concentration. Room temperature magnetic hysteresis curve exhibits 

remnant magnetization (Mr) and coercive field value to increase with increasing ferrite 

composition, a typical nature of the soft magnetic materials. 
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