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Abstract: Zirconium Ferrite (ZrFgDs) was prepared by coprecipitation method at tentperas low as 80°C.
The prepared samples were calcined at differenpéeatures like 400°C and 800°C. Synthesized natiojesr
were characterized by using X-ray diffraction (XRBanning Electron Microscope (SEM), vibrating pém
magnetometer (VSM) and transmission electron mémpg (TEM). We found that the size of nanoparticles
increased with the increase in calcinations temperaTEM was used to characterize the microstraosfi the
samples and particle size determination, whichletdd the formation of spherical nanopatrticles.
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1. Introduction:

Nanoparticles have received increasing attentiaralige they exhibit unusual physical and chemical
properties significantly different from those oflatévely larger particles of the same materials teheir
extremely small size and large specific surface[ar8]. Precipitation is one of the simplest tecjueis to
prepare particles of numerous materials. Hencereoiptation method was used for the synthesiisfrtano
particle-Zirconium Ferrite. However, it often istreasy to synthesize mono-dispersed nanopartisieg this
technique due to the coagulation of particles. ldepalyethylene glycol was used as a protective taged
stabilizer to overcome this problem [6].

2. Experimental Procedure:

The starting materials used were Ferric chloridleydrous (FeG), zirconium (Ill) chloride (Zrgcj) of
99.999% purity and sodium hydroxide (NaOH), all nfrcAlfa Aesar and were of Analytical Grade.
Polyethylene glycol-400(PEG -400) was used asfagant. The molarity of the coprecipitation agésaOH)
was 3mol/l. The solution of FeglZrcl;, in their stoichiometry (50 ml of 1.4M Fe{BE0 ml of 0.6M ZrCJ,)
were mixed in double distilled de — ionized wat€he salt solutions were mixed together with corgsu
stirring. The neutralization is carried out with@ld solution, and the pH is maintained around 1®.Heops
of PEG — 400 were added to the precipitate ancedeatt 80°C using a hot plate with continuesistjrfor 2
hrs. The resultant precipitate was then cooledotmmr temperature. To remove the sodium and chloride
compounds, the precipitate was washed and filtsegdral times with deionized distilled water. Thegipitate
was then dried at 100°C for overnight. The driech@a was fluffy mass in appearance which is grinfied
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hrs, and the resulting powder was sintered for $atr500°C. After sintering the sample was againdegd
using the ball milling apparatus and the resultpoyvder sample was subjected to XRD, SEM and TEM
characterization.

3. Results and Discussion
3.1. XRD Analysis:

Powder X-ray diffraction measurements were caroatl at room temperature with a diffract meter
system equipped with a monochromator in the difeddeam. Scherrer equation was used to deteriméne t
crystallite size. The crystallite size was foundb&38 nm.
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3.2. SEM:

The morphology was examined by Field Emission Sicanilectron Microscope (FE-SEM) using
SUPRA 55-Carl ZEISS instrument. Fig. shows SEM ogcaphs of the powders. SEM images reveal that the
sample surfaces exhibit well defined crystallineayarticles of spherical shapes with soft aggloti@raThe
crystalline size is around 34 nm which is neargh#osize obtained in XRD analysis.
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3.3. TEM:

The zirconium ferrite nanocrystals were morpholalijc characterized by means of transmission
electron microscopy. A Zeiss EM 910 with a LaB6hoake transmission electron microscope was useltkein t
current study. TEM images were taken at an acdaeraoltage of 100kW. Representative TEM patteshs
different magnifications are depicted in the giVignure for the synthesized zirconium ferrite narystals. The
influence of calcinations temperature was alsostigated by carrying out TEM analysis under diffeéreuring
stages. From the TEM image the size of the Lkis found to be 34nm.
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3.4.VSM:

The magnetic properties of the synthesized matatiaB00°C were investigated using VSM. The
magnetic hysteresis loops measured at room temperate shown in fig (6) with a maximum applieddie
upto 10 Oe. The observed coercivity.(Hemanent magnetization (Msaturation magnetization ¢Mdepends
on factors such as density, porosity grain sizeiang superexchange interaction [16]. The valugsofanent
magnetization (V) is 1.632 emu/g, saturation magnetization)(i¢ 10.99 emu/g.
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4. Conclusion:

Zirconium Ferrite are prepared by co-precipitatinathod and annealed at 400 and 800°C. The XRD
spectra reveal the average crystallite size tanlibe range of 35 - 38nm.The morphology and th&gbaursize
was determined using FESEM and TEM. The remanegngtiation (M), saturation magnetization (Mof
the Zirconium ferrite decreases with the increasedlcinations temperature. The saturation maggtétiz
decreases, whereas there is increase in the ceraikich is attributed to the decrease in grairesand
increase in porosity.
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