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Abstract

CeFe,0, ferrite powders were synthesized by sol-gel method at low temperatures. The prepared samples were characterized
by X-ray diffraction, UV and FTIR, structural and optical properties of the synthesized samples were studied, from FTIR
bonding and peak it confirm the material is ferrites. The lattice constants and average particle size were studied by X-ray
diffraction. The synthesized powders were sintered at 700 °C and 800 °C it shows the remarkable changes in structural and
optical properties of the materials. The average particle size is 28.1412 nm it is well defined Nano crystalline powder with
small grain size were achieved in this study. The grain size, interplane distance, hkl planes are obtained by XRD. The optical
properties with increasing the sintering temperature band gap energy increases it is in the range of semiconductor materials.
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Introduction

Recent studies have shown that the physical properties of
nanoparticles are enhanced significantly by various processing
technique and with different composition'~. This method is used to
enhanced the properties of the prepared samples, such as more
homogeneity and narrow particle distribution thereby influencing
structural, electrical, magnetic and optical properties of cerium
ferrite*.

This technique is useful to develop the size and shape of the
particles can be controlled’. In this present work we have
successfully synthesized CeFe,O, by Sol-gel auto —combustion
method®"” and studied the effect of Ce®* on the structural properties
of Fe,O, samples.

Materials and Methods

Experimental technique: Ce™" ferrite powder was synthesized by
sol-gel auto combustion technique at low temperature. Raw
materials are used in the experiments are AR grade in the form of
nitrates i.e. Ce (NO;), Fey(NOs)and C¢HgOy is used as a fuel in the
ratio 1:3.

All from Merck co. of purity of 99 % using stoichiometric ratio and
dissolved in distilled water. The mixture of the raw material was
stirred at 80°C on hot plate magneto-stirrer after, maintaining pH 7.
It was continuously stirred to obtain uniform gel. After 4-5 hours it
converts from gel to ash form, which was sintered at 700°C and
800°C. The FTIR characterization shows the bond formation and
synthesized material is ferrite.

The structural and average particle size is studied by X-ray

diffraction (XRD), it is in the crystal nature and average particle
size is 28.1412 nm. Lattice constant, (hkl) planes and grain size was
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calculated by Bragg’s law and Scherer’s formulae. Optical
properties studied from UV-spectroscopy to calculate the band gap
energy increases with increasing temperature it is in the
semiconductor range so that prepared sample confirms the nature of
semiconductor material.

The chemical reaction of the synthesized sample is as follows
100°C
_’CCF6204
Shrs

Ce(NO3) 6H,0 + 2Fe(NOs); 9H,0 + 3CH0O;,

Results and Discussion

XRD pattern is used to calculate the average size of the prepared
samples is tabulated in table 1. From the figure 1 XRD of Cefe,0O,
at 700°C it shows that the crystalline phase formation of the
prepared samples is not form. The Figure-2 it is clear that the phase
formation of the synthesized powder is formed.

The average particle size is calculated using Scherer’s formula:
- 092
" Bcosh
Where; f = FWHM of the peak 0 and it is corrected for
instrumental broadening.

Optical (UV Spectroscopy) Properties: Optical properties were
studied from UV-spectroscopy to calculate the band gap energy.

From Figure-3 the band gap energy of the sample is 3.351 eV and
wavelength of absorb by 370 nm. From Figure-4 the band gap
energy of the sample is 2.952 eV and wavelength of absorb by 420
nm.

FTIR-spectroscopy: By using FTIR spectroscopy to find bond
formation.
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Figure-1
XRD pattern of Cefe,Q, at 700 ’c
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Figure-2
XRD pattern of Cefe,O, at 800 °C
Table-1
XRD Analysis
Composition (X) Average particle Size (nm) Interplane distance ‘d’ (A) Lattice Constant (A)
CeFe,0, 28.1412 0.2114 8.6085
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Figure-3
Shows the UV of Cefe,O, at 700 °C
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Figure-4

Shows the UV of Cefe,O, at 800 °c
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Figure-5 -
FTIR of Cefe,0, at 700 °C
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Figure-6
FTIR of Cefe,O, at 800 °C
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Conclusion

Cefe,0, ferrite was synthesized using sol-gel method successes
fully and it obtains in nanopowder form. The synthesized
powder was characterized by FTIR, XRD, and UV-
Spectroscopy. From the FTIR graph it is clear that the peak at
700 °C at 433.28-517.06cm -' and at 800°C at 434.13-518.27 cm
it shows that the prepared sample is ferrite. The average
crystalline size of the prepared CeFe,O, from XRD graph was
calculated using Scherrer’s formula is 28.1412 nm. From UV-
Spectroscopy band-gap energy was calculated it is in the range
of semiconductor material Band gap of given sample is 2.952
eV and wavelength absorb by 420 nm. At 700 °c and Band gap
of prepared sample is 3.351eV and wavelength absorb by 370
nm at 800° C.

References

1. Bobade D.H., S.M. Rathod and Mahesh Kumar L. Mane.
(2012). Solgel auto-combustion synthesis, structural and
enhanced magnetic properties of Ni ** substiyuted

nanocrystalline MgZn spinel ferrite. Physica B
condensed Matter, 407(18), 3700-3704.

2. Erum Pervaiz IH. Cul, (2013). Low temperature
synthesis and enhanced electrical properties by
substitution of Al 3+ and Cr 3+ in Co-Ni nanoferrites.
Journal of Magnetism and Magnetic Materials. 343, 194-
194-202.

3. H. Gul, F. Amin, A.Z. Abbasi, M. Anis-ur-Rehmanb and
A. Magsood (2007). Physical and magnetic
characterization of Co-precipited nanosize Co-Ni ferrite.
Scripta Materialia 56(6), 497-500.

International Science Community Association

10.

Res. J. Material Sci.

K. Raj, R. Moskowitz and R. Casciari (1995). Advances
in ferrofluide technology. Journal of Magnetism and
Magnetic Materials, 149(1-2), 174-180.

A. Meenakshisundaram, N. Gunasekaran, V. Srinivasan,
(1982). Distribution of Metal ions in trnsition metals
magnites AMn204, (A: Co, Ni, Cu or Zn). Physica
Status Solidi (a), 69(1), K15-K19.

V. Pallai and D.O. Shah (1996). Synthesis of high
coersivity Cobalt ferrite particles using water- in — oil
micro emulsions. Journal of Magnetism and Magnetic
Materials, 163(1-2), 243-248.

K. Maaz, W. Khalid, A. Mumtaz and S.K. Hasanain
(2009). Magnetic Characterization of Co 1-x Ni x Fe2 04
nanoparticles prepared by co-preticipitation route.

Physica E: Low-dimensional Systems and
Nanostructures, 41(4), 593-599.

M. Mozaffari, J. Amighian and E. Darsheshdar (2014).
Magnetic and structural studies of Nickel — substituted
cobalt ferrite nanoparticles, synthesized by sol-gel

method. Journal of Magnetism and Magnetic materials,
350, 19-22.

J. Jiang (2007). A facile method to Ni0.8 Co0.2 Fe2 O4
nanocrystalline via a refluxing route in ethylene glycol.
Materials Letters, 61(14-15), 3239-3242.

V.V. Awati, S.M. Rathod, Sagar E. Shirsath and Mahesh
Kumar L. Mane (2013). Fabrication of Cu®* Substituted
nanocrystalline Ni-Zn ferrite by solution combustion
route: Investigations, cation occupancy and magnetic
behavior. Journal of Alloys and Compounds, 553, 157-
162.



