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Abstract: Nanoparticles of Zp.., CuFe0, were synthesized at pH 10 for (x = 0.0, 0.25, 0®@5). The
Nano-size structure and composition of Copper daped-Ferrite ceramics are analyzed by X-ray ddfian

and further confirmed by Scanning Electron Micrgmo(SEM) micrographs. Electrical and magnetic
properties have been determined with the help dfidtance-capacitance and resistance (LCR) meter and
Vibrational sample magnetometer (VSM) respectivBlyperparamagnetic behavior of ferrites is obsefned

the materials.
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1. Introduction& Experimental :

Nanosized ferrites are widely used important makerhaving applications such as medical diagngstics
ferrofluid technology, for drug delivery, high dégsinformation storage media, electronic devicesnsors
technology, catalysts and high microwave applicetiorhese materials possess excellent structueatyieal
and magnetic properties [1-3].Their properties greatly influenced by their synthesis method. The
hydrothermal route is one of the most commonly usetiniques owing to its economics and high degfee
compositional control [4].This work deals to invgate the structural, electrical and magnetic pirige of Zn

ax CuFe0, (x=0.0, 0.25, 0.50, 0.75) system by hydrothermathod. The starting materials were zinc-
acetate, copper-nitrate, ferric-nitrate and sodnyaroxide all of analytical grade. The pH valuel6fis to be
maintained for the solutions by adding NaOH. Terapee of the autoclave was slowly raised to 380and
kept for 40 Hrs. Obtained precipitate was then wdstff and dried in vacuum oven at %0 [5]. Structural
characterization of the samples were performed BYARU POWDER XRD using Cu-K radiation with
wavelength{ =1.5406 A). Smart SEM, EVO 5.05 was used to shasurface morphology of ferrite material.
For measuring dielectric properties inductance cidgrace and resistance (LCR) meter (Waynekarr L3604
series) is used in the frequency range of 20HDMKIHz at room temperature. Magnetic propertiegrepared
powder were investigated with the help of Vibratib8Bample Magnetometer.

2 Results and Discussion:

XRD patterns confirm single-phase spinel structorepared by hydrothermal method as showrFiig 1.
Crystallite size was calculated and found to bé.@#, 10.80, 11.58, 12 nmfor x= 0.00, 0.25, 0.5050
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respectively. The SEM micrographs kig.2 show that the grains of the Zn-Cu ferrite are imdiacale.
Fig.3(a) and Fig.3(b) shows that value of reaE) and imaginary €’) dielectric constant decreasing with
increasing frequency[6]. The variation of tms shown irFig.3(c) can be explained on the basis of Koop’s
phenomenological theory [#ig.3(d) indicates that ac conductivity increases with iasieg content of copper
and frequency which is explained by electron hopphenomenon [8].Increase in magnetic saturatiadh wi
increasing copper content is showrFig 4. The dependence of saturation magnetization is ewaan terms
of spin-disorder and spin-canting Also with therease in copper content unpaired electron are asuorg
which in result are responsible for increase irapsgnetic behavior [6].
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Fig.1 XRD pattern of Zny., Cuyx FeOsx = (a) 0.00 (b) 0.25 (c) 0.50 (d) 0.75
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Fig.3 Variation of (a)real dielectric constant(b) imagwdielectric constant
(c) tard(d)ac conductivity with frequency
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Fig.4 Magnetic hysteresis loops of samples synthesizptial0

In this work effect of copper substitution on sturel, electrical and magnetic property of zinaiterhas been
observed. Crystal size of materials is found toobaanosize which is further confirmed by SEM image
Magnetization measurement indicated that syntheésfeerites are soft ferrites having superparamagnet
behavior. These nanoferrites are having numbepplition in various fields especially in the 8edf medical
science, sensor technology and electronic industry.
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