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Abstract:
Nd** doped Mg-Co
Fe, 9304 were synthesized successfully by sol

was carried out microwavely at 60W for 20 min and characterized b
ucture, phase purity and surface

.Cd ferrite nanoparticles with composition Mgp.4Co02Cdoa Ndooz
-gel method. The sintering of synthesized powder
y XRD, FTIR and FESEM

techniques. These technigues are utilized to evaluate crystal str

morphology of ferrite material. X-ray analysis study shows the formation of single-phase cubic

spinel structure. The FTIR results confirm the presence of two prominent vibrational bands in the

wave number range 399.73-569 con!. The irregularly shaped grains with slight agglomeration

observed in the FESEM photograph. EDAX confirmed the formation of desired ferrite in

required stoichiometric ratio without any impurity phase.

Keywords: Mg-Co-Nd-Cd nano-ferrite: Sol-gel method; XRD; FTIR; FESEM; E]jAX.

1. Introduction:

Nanoparticles of spinel ferrites proved themselves as a potential candidate in various

applications that include permanent magnets, chemical sensors, microwave absorbers, magnetic

rmation devices microwave devices and also in biomedical applications [1-3].

storage info
electrical resistivity and saturation

Unique properties such as high initial magnetic permeability,

magnetization and low power losses make nanoferrites one of the most divers
al, and dielectric

g magnetic

materials [4]. Nanoferrites have very versatile structural, magnetic, electric

properties that are tailored by method of preparation and adding divalent or trivalent ions of

suitable valences with appropriate thermal treatments [5]

Different synthesis techniques, such as ceramic method [6], sol-gel technique [7],

microwave [8), hydrothermai method [9], oxalate co-precipitation technique [10], microemulsion
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[11], and thermolysis [11] have been used to produce nanoferrites. Among these, owing to the

good stoichiometric control and production of nano size particles at quite low temperature, the

sol-gel technique is an attractive synthesis technique [12]. Several researchers studied the

e with substitution of a small

structural, electrical and magnetic properties of ferrites, becaus
its properties [13]. Effects of

_earth elements in ferrites will drastically modify

proportion of rare
structures and electromagnetic

substitution of different types of rare earth ions on the ferrite

properties were studied by Rezlescu et al [121. Nd®" substituted nano-sized magnesium ferrite

e been reported by seldom et.al [14].Cobalt ferrite prepared by microwave-assisted synthesis
[15].Effect of sintering temperature on the magnetic and
n investigated by Reddy et al. [16].
nd they observed the structural and

hav
was studied by Komarneni et al.
morphological characteristics of magnesium ferrite have bee

Dippong et al. prepared cobalt ferrites using sol-gel method a

magnetic properties of prepared samples [171.

In the present paper we report the structural properties of Nd*" doped Mg-Co-Cd ferrite

nanoparticles prepared by sol-gel method using microwave sintering technique.

2. Experimentak:
Neodymium substituted Mg-Co-Cd ferrite with chemical composition Mgp.4C002Cdos

Ndo FeiosOs was prepared by well-known sol-gel method. Analytical grade magnesium

nitrate, cobalt nitrate, cadmium nitrate, neodymium nitrate, ferric pitrate and citric acid (CeH307)

were used as starting materials, These materials were weighted in its stoichiometric amounts and

dissolved in distilled water with stirring. The ratio of entire nitrates to citric acid was taken as to

be 1:1. For homogeneity, the solution was constantly heated at 80°C for 2 hours. After cooling,

ammonia was added in the solution in order to maintained pH at 7. The solution was then heated

until it converted into the form of gel. The process of heating was continued till gel is ignited and

converted into powder. The pre-sintered powder was milled in agate mortar for an hour using

acetone as base. The resulting powder was sintered at 60W for 20 minutes using microwave oven
(ONIDA 23L 800 watts). The structural properties of prepared ferrites were investigated by
using X- ray diffraction, FTIR, FESEM and E-DAX techniques. The Rigaku miniflex-600 make

X-ray diffractometer having Cu-Ko radiation (. = 0.15406 nm) was used to determine the
crystalline phase of ferrite nanoparticles. The FTIR spectrum ferrite was recorded in range 350

e to 850 cm™ by using Bruker ALPHA 100508. The morphological study of the ferrite was

carried out on Zeiss Ultra-55 of FE-SEM.
The elemental composition of prepared ferrite was studied by using EDAX model ASTM

E1508-98 Oxford.
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3. Result and Discussion:-
3.1. X-ray Diffraction Analysis (XRD):-
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Fig. 1 XRD pattern of Mgy.4Cop2Cdos Ndooz Fey 9504
X-ray diffraction patterns of microwavely sintered Mgp 24Co02Cdo.4 Ndpg2 Fey9s0s4 ferrite
samples are shown in Fig.l. The presence of nominated planes such as (220), (311), (400,
(431/511), (440) in the diffraction patterns confirms the formation of single phase cubic spinel
structure without any ambiguity phase. Lattice constant ‘a’ of the ferrite was calculated for most
intensive peak (311} plane by using Bragg’s equation and was found to be 8.4149 A° and
tabulated in the Table 1. The crystallite size (Da) was determined by using Scherrer formula:
0.94M\
i Bcosd

Where, 4=1.5425 A® is the wavelength of X-ray radiation, 0 is the diffraction angle and

B is the full-width half maxima.

Mg-Cd-Nd ferrites have been prepared by oxalate co-precipitation method by Bhongale et.al
[18]. They reported that, well defined intense peak is observed at 70w microwave sintering, but
we observed higher intensity peak at 60w microwave sintering.

Table 1;: XRD parameters of Mg.4C0g2Cdo.a Ndo.oz Fe.0304

Crystallite | Lattice : D Bond X—R?y Wave
; Tonic radii density
size consta 0 length ©) 10 number
D nta A o’ cm™
(nm) ( ) YA 9] LA ]: LB 3 9,
02 (09 |72 |59 399.7
17.10 414
8.4149 ”7 07 28 5 5.4373 569 5 |
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3.2.Fourier Transtorm Infrared Spectroscopy (FTIR):
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Fig. 2 FTIR spectra of Mgp.sC002Cdo4 Ndgoz Fer9s04

FTIR spectra of Mgp.4Co02Cdo4 Ndg oz Fei1.0504 system is shown in Fig. 2.Tc conclude

ferrite phase formation and detection of chemical bond present in spinel structurc the

measurement were carried out from FTIR spectrometer. Mainly two absorption bands 9 and %

corresponding to tetrahedral (A) and octahedral (B) sites appeared in the most of the ferrites and
In prepared ferrite, the absorption band &

! and this can be related to metal

which is characteristic of spinel structure ferrite.
corresponding to tetrahedral (A) sites observed at 569 cm’
gen bond stretching vibrations. The absorption band 3, appears at 399.73 cm’

cation—oxy
tahedral (B) sites and it relates metal cation oxygen bond stretching

corresponding to oc
vibrations in octahedral site. It confirms that typical bands of spinel structure are formed under

microwave sintering.
3.3. Field Emission Scanning Electron Microscopy (FESEM):

Fig. 3 FESEM microphotographs of Mgg.4C092Cdg.4 Ndo,oz Fe; 0504
The FESEM microphotograph of Mgg.4Cou2Cdo.s Ndo.p2 Fe, 9504 sample is shown in Fig.

3. The morphology of ferrite shows clustered like grains. It can be normally acquired as a result
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of partial agglomeration of nanoparticles. Due to weak Van der Waals bonds or magnetic forces,
irregular agglomeration of particles take place.

3.4.Energy Dispersive X-ray Spectroscopy (EDAX):
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The energy dispersive X-ray analysis (EDAX) spectra of Mgo4Coo2Cdoa Ndg.oz Fei9804

system is shown in Fig. 6. The spectra contirm the presence of stoichiometric elements Mg, Cd,
Co, Nd, Fe and O with required proportion without impurity phase.
Conclusion:

Nd** doped Mg-Co-Cd ferrite nanoparticles with composition Mgo4Coo2Cdos Ndooa
g temperature and

Fe, 004 were synthesized successfully by sol-gel method at lower sinterin
smaller duration. X- ray diffraction analysis confirms the formation of cubic spinel structure.
Lattice constant ‘a’ of the ferrite was found to be 8.4149 A°. The appearance of two main
absorption bands in the FTIR spectra shows the formation of ferrite with cubic sf:inel structure.
Morphological study shows irregular agglomeration that may be due weak Van der Waals bonds
or magnetic forces. EDAX spectra indicate the formation of required stoichiometric ferrites.
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