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ABSTRACT

In this paper, we have study the synthesis of SoFeO; ceramics by solid state reaction method. The x-ray method
depicts the ShFeO; have rhombohedral pervoskite structure. The ferroelectric measurement shows the exhibits
ferroelectric nature with saturation. The dielectric constant and loss a function of temperature 25 -325°C. The
dielectric shows that the dielectric constant and loss increases with increasing temperature. The room temperature
dielectric measurement with frequency reveals the dielectric constant and loss with increasing frequency.

Keywords: dielectric loss, dielectric tangent, ferroelectind SbFe@ceramics.

INTRODUCTION

Mutiferoic materials posses’ simulatenous existeofcelectric and magnetic nature together in alsipipase. Sh
based multiferroics have potential applicationsoiinfation storage, microelectronics, memories, spimts

magneto electric sensor devices, multi state merdexces and magneto electronics [1-7]. In thisehalass of
materials there exists a strong coupling betweegneiic and electric order parameters which resulis the

existence of ferromagnetism. These materials hatengal application for many devices from the teaogical

point of view. [8-13].Recently, Biao et al. studitgb structural, electronic, magnetic and ferragiegroperties of
SbFeQ are predicted by DFT [14].

The main aim of this work to determine the ferrotie and dielectric properties of SbFRe€ramics synthesised by
a simple solid state reaction.

MATERIALSAND METHODS

Materials & synthesisof ShFeO;

The sample SbFeQvas prepared by a standard solid state using Fhukigzerland chemical India, Sb203 as a
starting materials, firstly the 8B; and FgO; in stiochemertic ratios were thoroughly mixed irsteochiometric
ratios and ball milled for 24 hrs. The mixered weaécined and sintered at 600D for 1 hour. Finally these pellets
were carried out for further characterization arehsurements.

Characterizations

The sintered pellets were characterized by X-rdfyadition using CuK radiation for phase identificat in the 2
range 20-68The surface morphological studies were addressedising SEM. Dielectric measurement was
performed on Zenith capacitor measurement unit M-B2the frequency range of 10 KHz to 1 MHz withriadle
temperature range from30-400C and the dielectritstzmt as a function of frequency. All measuremevese
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carried on a sintered pellets polished with atayet of silver paste fired at 350c for 30 minute silver layer act
as an electrode. A LCR-Q meter (model-928, Systrdnidia) was used to measure the capacitance(Caality
factor (Q) of the sample at different temperatumes at a frequency of 1kHz. The dielectric const{ahtand
dielectric loss €”) of the sample was calculated by using the failog relations.

£'=Cd/ goA
£'=¢/Q

where C = the capacitance of the capacitor in Fatadhickness, A= face area of the peligts the permittivity of
free space and Q= quality factor respectively.

RESULTSAND DISCUSSION

X-Ray diffraction studies

Fig.1 shows the XRD pattern of at room temperatilifee XRD results showed that have rombhederalqgséite
structure with space group R3c. typical resultswslymod agreement with the reported data with aritiaddl
secondary phase corresponding to have been appeamiund 30 in 2 range marked by starts. The aeerag
crystallite size was found to about 60 nm.
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Fig.1 XRD spectra of SbFeO;

Dielectric constant temper atur e measur ement

In fig.2 shows a dielectric constant versus tenmpeeameasurement for SbhFgg€ample in the temperature range 30-
350°C with the frequency range 10 KHz-1 MHz. The diglecconstant shows a continuous increase with
increasing temperature. The measured values of ifisitp were e~ 2549, T=32%C and e~ 156 at room
temperature for 10 KHz in ShFe@eramics.
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Fig.3 dielectric constant vstemperature
Dielectric loss temper atur e measur ement
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Fig.4 dielectric loss vstemperature

Fig. 4 shows a dielectric loss versus temperatioe gf SbFe@ samples in the temperature range 30-350at
frequency range 10 KHz -1MHz. the dielectric logkibits a continuous increase with increasing tenajpee. The
small values of dielectric loss was tar0.29, f= 10 KHz at room temperature and &#0.001, f=1MHz at
temperature T=400C for SbFe@

Dielectric constant frequency measurement
Fig.5 (a) shows variation dielectric constant verfequency obtained SbFe&€ample at room temperature in the
frequency range 10KHz-1MHz shows the dielectricstant decreases with increasing frequency.
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Fig.5 ( b) shows variation of dielectric loss verfrequency obtained for SbFge€ample at room temperature in the
frequency range 10KHz-1MHz show the dielectric ldssreases with increasing frequency.
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Fig.5 (a)dielectric constant vsfrequency (b) dielectric loss vs frequency

CONCLUSION

The solid states synthesized Sbke@ramics shows the rhombhohedral pervoskite streictThe ferroelectric
measurement reveals the ferroelectric nature ofeSbkvith saturation. The dielectric constant and lassa
function of temperature shows the dielectric comstnd loss increases with increasing temperaitine. room
temperature dielectric measurement with frequeregals the dielectric constant and loss decreaisksnereasing
frequency.
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