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ABSTRACT

In present review article | have reported the field of Nanotechnology under worldwide research is the
subset of magnetic Nano-materials like nano-composites, nano-thin films etc. In this review, discussed
the importance of magnetic nanocomposite and their unique application for technological advances,
and explain the bottom-up synthesis of magnetic nano-composites by various methods like Sol-gel or
co-precipitation method. Some of the current updates were described and research for application of
these magnetic nanocomposites.

Keywords: Magnetic-Nanocomposite, Sol gel method, Co-precipitation, Thermal decomposition and
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INTRODUCTION

The synthesis of magnetic Nano sized material has been carried out using different physical and
chemical methods. Physical methods like thermal decomposition, spray pyrolysis, spin coating etc.
are used. The chemical methods like hydrothermal, solvothermal, sol-gel [1], and chemical deposition
methods have been used. Some of them are discussed as follows: The thermal decomposition
synthesis a powerful method for producing magnetic iron oxide Nano crystals with high quality in
terms of crystalline degree, particle size distribution, and particle size tenability [2]. Surface
modification of magnetic nanoparticles is a challenged key for different applications and can be
accomplished by physical and chemical adsorption of organic compounds. From the rudimentary
research perspective iron (I11) oxide is a convenient compound for the general study of polymorphism
and the magnetic and structural phase transitions of nanoparticles. The subsistence of amorphous
Fe,O5 and four polymorphs i.e. alpha, beta, gamma and epsilon, is well established. The most frequent
polymorphs structure alpha (Hematite) having rhombohedra — hexagonal structures and cubic spinal
structure gamma (maghemite) have been found in nature. At a temperature of 650°C, hematite turns
into FesO4 with high energy loss. Prepared magnetic core shelled Fe;O4 nanoparticles to ameliorate
colloidal dispersion and to control particle sizes. An advantage of this technology was that the
nanofluid acted only as a carrier for the antibiotic. In integration, diminutive magnetic nanoparticles
sanctioned distribution of an antibiotic when certain organ such as the brain and kidney. Iron oxide
nanocomposite has better potential applications in the areas of magnetic recording, magnetic data
storage contrivances, toners, magnetic resonance imaging, wastewater treatment, bioseparation, bio
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medicines etc. [3, 4]. Numerous types of magnetic nanoparticles for various applications could be
tailored by using functionalized natural or synthetic polymers to impart surface reactivity [5-8].

Magnetic Nano adsorbent has been proposed as alternative conventional method for the economic
removal of suspended solids, dissolved nutrients, heavy metals, pathogens, chemical dyes and organic
moieties from wastewater. It is well known that heavy metal ions and organic compounds remains a
serious environmental problem facing the world for water pollution, As a result of their numerous
industrial applications. In addition many of them are known to be toxic or carcinogenic even at low
concentration, on biodegradable and tend to accumulate in living organism causing a serious disease
and disorders. Therefore their presence in water should be controlled [9-10].

MATERIALS AND METHODS

Synthesis of Magnetic Nanoparticles by Co-precipitation methods: Several researchers have been
synthesizing magnetic nanoparticles by using co-precipitation method. Generally Fe;O, crystal was
achieved under basic condition, by maintaining the molar ratio of Fe (NOs)3;9H,0:FeSO,6H,0 as 1:2
ratios [11-12].

The solution of Fe;O, Nano-particle, monomer aniline, and ammonium per-sulphate were
prepared in distilled water with vigorous stirring at room temperature. The amount of Fe;O, and
monomer aniline was taken in 1:2 ratios. The magnetic polymer Nano-composite was synthesised
[13].

Preparation of Fe;O, -RGO Hybrid Nanomaterial’s: The Fe;O4 was prepared by conventional co-
precipitation method. Graphene oxide and hybrid Nano composites were prepared by researcher
[14].

Synthesis of Fe,03/CuFe,O4/chitosan nanocomposites: Fe,0s/CuFe,O4/chitosan nanocomposites
were also synthesised using Sol-gel method by couple of researchers [15-16].The polyelectrolyte
stabiliser is also used for synthesis of magnetic nanocomposite [17].

APPLICATIONS

In MRI: Super paramagnetic particles are used as magnetic resonance imaging (MRI) contrast agent
in diagnostics applications [18] MRI may be used to enhance the image contrast between normal and
diseased tissue and or indicate the status of organ functions or blood flow Small super paramagnetic
iron oxides (SPIOs) have been developed for imaging liver metastases and to distinguish loops of
bowel from other abdominal structures [19].

In Cancer Diagnosis: The size, shape and composition of magnetic nanoparticles being trialed as
biochemical probes depend of their intended application, as well as the method of fabrication. The
magnetic nanoparticles are very attractive for diagnostic tools of cancer tumors and targeting
treatment in cancer and HIV infection [20].

In removal of Pollutants: Several researchers have been using magnetic Nanocomposite for the
pollution control. Most of the pollutants (mainly dyes) are synthetic in nature and are conventionally
composed of aromatic rings in their molecular structure, which makes them carcinogenic, mutagenic,
inert, and non-biodegradable when discharged into aqueous streams without felicitous treatment.
Therefore, the abstraction of such colored agents from the polluted aqueous stream is very exigent
predicated on the point of human health and environmental resource auspice [21-25]. Magnetic
nanocomposite has been found to be a potential alternative in future for materials with low
photocatal ytic activity. Degradation of organic pollutants and toxic dyes has been a paramount aspect
to study the photocatalytic efficiency of magnetic composites [26, 27]. Adsorption studies of various
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dyes on activated carbon Fe;O, Magnetic Nano Composite done by S.Sivaprakash and co-workers
[28]. Similar work here carried by several researcher using different nanocomposites [29-31].

CONCLUSION

Magnetic nanocomposites synthesis is very much affordable and it is done by several researchers.
Magnetic nanocomposite has been used in various emerging fields such in medicines, MRI, Cancer
diagnosis, therapeutic use and potentially used in water pollution control. Several researchers have
been tried their best in this field. Hence, I potentially recommend magnetic nanocompaosites are better
material of future in various fields.

REFERENCES

[1]. L. A Garcla-Cerda, V. A. Torres-Garcla, J. A. Matutes-Aquino, O. E. Ayala-Valenzuela ,
Magnetic nanocomposites: preparation and characterization of Co-ferrite nanoparticles in a
silica matrix , J. Alloys and Compounds., 2004, 369, 148-151.

[2. C.S.Fun, S. C.Pang, C. H. Tan, Green Synthesis of Magnetite Nanoparticles (via Thermal
Decomposition Method) with Controllable Size and Shape, J. Material Environmental
Science., 2011, 2(3), 299-302.

[3]. C. Jana, J. Drbohlavova, D. Huska, V. Adam, R. Kizek, J. Hubaleka, Review Magnetic
nanoparticles and targeted drug delivering, Pharmacological Research, 2010, 62, 144-149.

[4]. L. L. Vatta, R. D. Sanderson, K. R. Koch, Magnetic nanoparticles: properties and potential
applications, Pure Applied Chemistry, 2006, 78(9), 1793-1801.

[5]. B. R. Pieters, R. A Williams, C. Webb, In: Williams RA editor. Colloid and surface
engineering: applications in the process industries. Oxford Butterworth-Heinemann: P.1992,
248-286.

[6]. Xu, Z, Liu, Q. Finch, J. A. Schwarz, C. I. Contescu editors, Surfaces of nanoparticles and
porous materials New York: Marcel Dekker, 1999, 31-50.

[7]. M. R. Patil, V.S. Shrivastava, Adsorptive removal of methylene blue from aqueous solution
by polyaniline-nickel ferrite nanocomposite: a kinetic approach, Desalination and Water
Treatment, 2015, 1-9.

[8]. M. H. Liao, D.H. Chen, Preparation and characterization of a novel magnetic nano-
Adsorbent, J matter chem., 2002, 12(12), 3654-3659.

[9]. B. N. Patil, D. S. Shirsath,Y. V. Marathe, V. S. Shrivastava, Application of Magnetic Nano
Adsorbent Fe,O; for Removal of Hazardous Ponceau-S Dye from Aqueous Solution, J.
Applied Chemical Research, 2012, 6(3), 7-21.

[10].  H. Tavallali, A. Daneshyar, Fast removal and recovery of Congo red by modified iron oxide
magnetic nanoparticles, Int. J. Chem. Tech. Res., 2012, 4(3), 1174-1177.

[11]. M. R. Patil, S. D. Khairnar, V. S. Shrivastava, Synthesis, characterisation of polyaniline—
Fe;O4 magnetic nanocomposite and its application for removal of an acid violet 19 dye,
Appl Nanosci., 2016, 6, 495-502.

[12]. P. H. Cury Camargo, K. G. Satyanarayana, F. Wypych, Nanocomposites: Synthesis,
Structure, Properties and New Application Opportunities, Materials Research, 2009, 12(1), 1-
39.

[13]. M. R. Patil, V. S. Shrivastava, Adsorption removal of carcinogenic acid violetl9 dye from
aqueous solution by polyaniline-Fe,O; magnetic nano-composite, J. Mater. Environ. Sci.
2015, 6 (1), 11-21.

[14].  J. W. Jusin, M.Aziz, G. P. Sean, J. Jaafar, Preparation and characterization of graphene-based
magnetic hybrid nanocomposite, Malaysian Journal of Analytical Sciences, 2016, 20 (1), 149-
156.

www. joac.info 1149



Manohar R.Patil Journal of Applicable Chemistry, 2018, 7 (5):1147-1150

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

F. Ansari, A. Sobhani , Green synthesis of magnetic chitosan nanocomposites by a new sol-
gel auto-combustion method, Journal of Magnetism and Magnetic Materials, 2016, 410, 27-
33.

J. D. S. Menegucci, Mac-Kedson Medeiros, S. Santos, D. J. S. Dias, J. Alexandre Chaker, M.
H. Sousa, One-step synthesis of magnetic chitosan for controlled release of 5-hydroxy
tryptophan, Journal of Magnetism and Magnetic Materials, 2015, 380(15), 117-124.

M. J. Williams, E. Sanchez, E. R. Aluri, Fraser J. Douglas, Donald A. MacLaren, Oonagh M.
Collins, Edmund J. Cussen, James D. Budge, Lara C. Sanders,Martin Michaelis,C. Mark
Smales, Jindrich Cinatl, Jr, Silvia Lorrio, Dirk Krueger, Rafael T. M. de Rosales and Serena
A. Corr., Microwave-assisted synthesis of highly crystalline, multifunctional iron oxide
nanocomposites for imaging applications, RSC Adv.,2016, 6, 83520.

P.Caravan, J.J. Ellison, T.J. McMurry, R.B. Lauffer, Gadolinium(lll) Chelates as MRI
Contrast Agents: Structure, Dynamics and Applications, Chemical reviews, 1999, (99), 2293-
352.

C. Corot, D. Warlin, Superparamagnetic iron oxide nanoparticles for MRI: contrast media
pharmaceutical company R and D perspective, 2013, 5(5), 411-422.

X. Zhou, L.Chen, A. Wang, Y. Ma, H. Zhang, Y. Zhu, Multifunctional fluorescent magnetic
nanoparticles for lung cancer stem cells research, Colloids Surf. B Biointerfaces, 2015, 134,
431-439.

N. Van Cuong, Bifunctional core-shell nanocomposite Mn doped ZnO/Fe;O, for photo
degradation of reactive blue 198 dye, Nanosci. Nanotechnol, 2014, 5, 035014-19.
0O.V.Makarchuk, T. A. Dontsova and I. M. Astrelin, Magnetic Nanocomposites as Efficient
Sorption Materials for Removing Dyes from Aqueous Solutions. Nanoscale Research Letters,
2016, 11, 161.

M. R. Patil, V. S. Shrivastava, Photocatalytic degradation of carcinogenic methylene blue by
using polyaniline-nickel ferrite Nano-composite, Pelagia Res. Lib., 2014, 5(2), 8-17.

K. R. Raksha, S. Ananda, An investigation on: kinetics of photo catalysis, electrical property
and biological activity of electrochemically synthesized zns and ru: Zns nanophotocatalyst ,

J. Applicable Chem., 2014, 3(1):397-412.

M. R. Patil, A. Jha Synthesis of magnetic nano sized cobalt ferrite thin film by chemical bath
deposition method and their photocatalytic application for removal of congo red dye,

J. Applicable Chem., 2018, 7 (4):779-784.

S. Sonal, R. Sharma, C. Singh, S. Bansal, Enhanced photocatalytic degradation of methylene
blue using ZnFe,O, /IMWCNT composite synthesized by hydrothermal method ,Indian
Journal of Material Science, 2013, 35625.

W .Wang, P. Serp, P. Kalck, 1. L. Faria, Visible light photo degradation of phenol on MWNT-
TiO, composite catalyst a prepared by a modified Sol-gel method, J. Mole. Catal. A, 2005,
235 (1-2), 194-199.

S. Sivaprakash, P. Satheesh Kumar, Dr.S.K.Krishna Adsorption study of various dyes on
Activated Carbon Fe;O4 Magnetic Nano Composite, 2017, 13(2), 255-266.

T.V. Nagalakshmi, K.A. Emmanuel, Ch. Sureshbabu ,K.Nagaraju, Kaza Somasekhara Rao,
adsorption of basic textile dye from aqueous solution by prepared activated carbon, J.
Applicable Chem., 2016, 5(2), 452-465.

R. Dandge, M. Ubale and S. Rathod, Adsorption of Crystal Violet Dye from Aqueous
Solution onto the surface of Green Peas Shell (GPS), J. Applicable Chem., 2016, 5(4), 792-
801.

A. AL-Ameedee, H. Ragab, E. Osman, Z.S. Roland Habchi, A. F. Alkaim, Effect of Different
Bleaching Materials On Colour of Stained Resin Composite By Photocatalytic Treatment, J.
Applicable Chem., 2013, 2 (6), 1690-1700.

www. joac.info 1150



