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Abstract

In this study a series of spinel ferrites having formula Ni Zn Fe O  and substituted

with Zn (where X = 0–1, ΔX = 0.2) were prepared by sol gel auto-combustion route using

microwave. The crystallite size and its morphology have been analysed by TEM. The

average particle size obtained from TEM is about 24–26 nm. EDX study is applied to

confirm the elemental compositional proportion of prepared ferrite powder. FTIR

analysis revealed the presence of characteristic absorption bands corresponding

tetrahedral and octahedral sites confirmed the ferrite samples are formed. The

temperature and frequency dependent dielectric properties were studied with

impedance analyser. The Maxwell Wagner grain and grain boundary layer model of poly-

crystalline ferrite can explain the enhancement of AC conductivity with frequency.

Introduction

Nano-crystalline ferrites have been investigated exhaustively due to their distinct

thermal, magnetic, optical and electric properties, which are dissimilar from their bulk

2+
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equivalents [1]. Amidst nano-crystalline ferrites, Ni-Zn nano spinel ferrites have

desperately attracted the researcher community because of their potential usage like

high density data storage, EMI suppressors, high-frequency magnetic cores, and

ferrofluids. The large electrical resistivity of Ni–Zn ferrites with applicable magnetic

properties, are an optional to the Mn–Zn ferrite over last many years within the area of

high frequency magnetic cores and might be operated well over one MHz to many

100 MHz with insignificant core losses [2], [3]. By proper controlling the chemical

combination and micro-structure of Ni–Zn ferrite, which relies on synthesis route,

calcination climate and calcination temperature, the operation frequency of Ni–Zn ferrite

core can be adjusted still higher than the several 100 MHz to GHz frequency range by

enhancing the electrical resistivity without changing the applicable magnetic parameters

of core considerably [1]. Homogenous and uniform microstructures composed of fine

grains (conducting grains) which are surrounded by innumerable grain boundaries

(highly resistive layer), work as a barrier for electron flow, and thus commanding the

eddy current losses, which useful in upgrading the electrical resistivity [4], [5]. Because

of this fact, most of the applied field is focused through the grain-boundary area, and

thus, electrical behaviour of ferrites is commanded by grain boundaries.

Section snippets

Experimental method

Nano ferrites with formula Ni Zn Fe O  (where X = 0–1, ΔX = 0.2) were prepared by sol

gel auto-combustion route using microwave. The precursors Ni(NO ) hexahydrate,

Zn(NO ) hexahydrate, Fe(NO ) nonahydrate and urea were taken in stoichiometric ratio

and dissolved 30 ml of deionised water. This mixture was stirred to form uniform

solution, and then heated up to 80–90 °C under constant stirring. Initially, the water was

slowly vanished and then solution gets transferred into gel. The formed…

Surface morphology

TEM images of nickel zinc nano-ferrite are depicted in Fig. 1. TEM images display that the

particles are spherical in shape and agglomerated. This is due to the magnetic interaction

between nano-particles [6], [7]. The average particle size of sample is 24–26 nm and is

closely matched with our earlier published XRD results [8].…

Selected area electron diffraction
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Indexed TEM SAED patterns are shown in Fig. 2 indicates the well crystalline nature of

prepared nanosize ferrite samples Ni Zn Fe O . The comparison of indexed TEM…

Conclusions

A series of nano ferrites with chemical formula Ni Zn Fe O  were prepared

successfully by sol gel auto-combustion route. The average particle size of samples

obtained from TEM is about 24–26 nm. Energy dispersive x-ray study confirmed the

synthesized nickel zinc nano-ferrites are pure. Presence of two strong absorption bands

around wave number 550–600 cm  and 400–450 cm  in FTIR spectra confirmed

formation of ferrite samples. The increase of conductivity with temperature can be

explained…
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