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LINTRODUCTIHON

Forriae mre the ferromugnctic ouides cortaining tron oxade and another metal oxide in
promer preewrtaon They have the gonoral fremeds of Mied), (where M s a divalent metal
wan, tw Fe Co Wi Mg et ) by s spencd stnucterr. there are 56 jons, 32 oxygen and 24 metal
vt orell In mow ferrie mutcrish, the whatuent play an impontant role in
Aemprmerang the varistion of the phnsacal properties, the magnetic and clectric transpont
progerer we pfiecied b the wiwttacsns A peners! formuls of ferrite structure is denoted as
W Fe in e, K0, i which M thows catiom that accupy tetrahedron sites and x is degree
of veevicr. Amcng the ferro-spenchy, the apvene type is particularly interesting due 1o its
b magreto onstslime anctropy, fugh saturation magnetization and unique magnetic
wracrare Wagmewan ferrite (Mgfe 0,1 powsesses cubic structure and has a normal spinel
srectarr. A Be wractare, W jom accugn octzhedron B osite and Ie' jons occupy both
tetradiedron A and ootshedron Bades. Then, the compound can be represented by the formula

|

N L d e M et the ponated and the sgquate beackets represent A and R sites,

regpectnvety . There are vaniown proparation methods such as solid state reaction, sol.gel,
chermical co-preciprtation. hydrotherma! e, Among them  co-precipitation method s
empioved 3¢ 1 1 wimpde, eany and cconamic, also it is & proper technique for making small

size and monodisperse nunonarticles |1]

35

Scanned by CamScanner



2. EXI'ERIMENTAL I‘ROCEDURE

2.1 Materials
(Fc(NO_a);.E’II:O). magnesium nitrate |
1exalyy,

ponahydraté
ursors; Sodium hydroxide (NaOH) ang
a(:clﬂn'e

Ferric nitrat¢

(Mg(NO;), 6H:0) are used as prec

analytical reagent grade werc used.

2.2 Sample Preparation
um ferrite nanoparticles (MgF 7e,0y) have been prepared by using €0 precy
Haljg,

nonahydrate and m
)z 612 Qare dissolved in 40 ml of double dmul[cd
W

Magnesi heal
agnesium nitrate hexahydrate are us
' ed as pregy,

method. Ferric nitraie

M Fe(NO;); 91,0 and IM Mg(NOs):
2. The

ined brown precipitatc was
| until a pH of 7 was achieved. The precipitage s
Niegd

alcined at 400 °C and 600°C for 3 hours {
Q ]

pH of the solution is adjusted 1o 10 by adgi
[ “8{]

and subjected to magnelic stirrin

se 0.1M NaOH solution. Obta
ethano

filtered and washed repeq
oy

wi

with double distilled water and
d subsequently €
les as end product [2].Once again the final producy b fig

Inc,.

sample was characterized by PXRD and FTIR. The syMhesize

e dark brown in color.

at 100°C for several hours an

magnesium ferrite panopartic

powdered. The synthesized

nanoparticles are found to b

3. RESULTS AND DISCUSSION

3.1. Powder X-ray Diffraction Analysis
Characterization of the final product W

alysis. The PXRD pattern is shown in Fig.1 (
00), and (440) plancs that are indications of the presence of the cubic spin]

the formation of MgFe,0,. Tk

as performed by Powder X-ray powge
diffraction an a). It exhibits typical reflectioy

(311), (220), (4
s diffraction lines provide clear evidence on

eIl with the standard values (JCPDS file No: 89-3084) and ae
PXRD, ensuring the phase purity of the fin
as obtained using UNITCELL software 2

structure. Thi
entire diffraction peaks match w
indexed. No secondary phase was detected in

product. The lattice parameter of MglFe,Osw

2=8.3779 A. The precise value of lattice parameter of pure MgFe,Oy was calculated using

Bradley-Jay and Nelson-Riley
Extrapolation against cos?0 is called Bradley-Jay method wheres

extrapolation methods that minimize the influcnce of

systemnatic CITors.
extrapolation againsl {(cos*0/sind) + (cos0/0)) is called Nelson-Riley plot. The like

parameters calculated by different methods are tabulated in Table 1.
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The particle size of magnesium ferrite nanoparticles was determined from the full

width at half maximum (FWHM) of the XRD patterns using the Scherer formula d =

0.93/pcos0, where d is the crystallite size (nm), B is the full width of the diffraction line at
half the maximum intensity measured in radians, X is the X-ray wavelength and 0 is the Bragg
angle. The crystallite sizes estimated using the Scherer formula was ranging from 7 to 21 nm.

of MgFe;0, nanoparticles is calculated using the formula P, =

The actual (X-ray) density
the Avogadro’s number and a

8M/Na®, Where M is the molecular weight of the sample, N
lattice constant [3] and it is found as 5.313g/cc.

160 PXRD pattern of NiFe,O,
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Fig. 1: (a) PXRD pattern of MgFe, O nanoparticles
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Fig. 1: (b) Bradley- Jay plot for MgFe,O.Fig. 1: (c) Nelson-Riley plot for MgFe,O,
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Table 13 Lattice parnmeter ‘a’ by difTerent mcthods

Method L attice parameter ‘a’ (j.)
JCPDS §.3779
UNIT CELL 83119
By using formulaa = #* +)!” §.342
Bradley - Jay plot §.3449
Nelson - Riley plot §.3753

3.2. FTIR Studics

FTIR spectral analysis helps to confirm the formation of spinel structure in ferrite
samples. In the FTIR spectrum two main broad metal-oxygen bands are observed in the
MgFe,0, spinels. The higher one (v,) observed in the wave number range 600-550 em™, is
caused by the stretching vibrations of the tetrahedral metal-oxygen bond. The lower band (v,)

observed in the range 450-385 cm™'[4].

The v, and v, for the as prepared MgFe,O, sample was found to be 534cm™ and
420cm™. The values of the force constants (Ky and Ko) for the band Fe''- O¥at tetrahedral
and octahedral sites were calculated using the relation K = 4r*ve’m, where c is the speed of
light, 9 is the band wave number in em™ and m is the reduced mass for Fe'" ions and O™ ions
(2.061x10™" g). The values of force constant for tetrahedral (Ky) and octahedral (Ky,) sites
were calculated as 2.086 x10°dyne.cm™and 1.29 x 10%dyne.cm™ for the as prepared sample.

The band observed at 1382em™'was due to the surface co-ordinated O- H bond in ferrite [5].
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FTIR SPECTRA OF MgFe,0,
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Fig. 2: FTIR specetrum of Mch;O.,nanoparticles

CONCLUSION

Magnesium  ferrite nanoparticles (MgFe204) have been prepared using co-
precipitation method. There is close agreement among the lattice parameter calculated from
the JCPDS, XRD data through UNITCELL sofiware, Bradley-Jay and Nelson-Riley
extrapolation methods. The metal — oxide phase formation was confirmed through the FTIR
band assignments. Force constant for the Fe — O bonds in the tetrahedral and octahedral sites

of MgFe,0 was estimated.
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