
 Report and Opinion 2018;10(8)           http://www.sciencepub.net/report 

 

32 

Synthesis & Characterization of Bimetallic Nano Particles by Using PVP for Magnetic Storage Device 
 

Jyotsna Chauhan*, Varsha R Mehto, sumit tiwari 
 

Department of Nanotechnology, Rajiv Gandhi Technical University, Bhopal, M.P, India 
Email id - jyotsnachauhan2006@gmail.com 

 
Abstract: This work deal with the development of synthesis and characterization of bimetallic Nano particles by 
using (PVP) for magnetic storage device by mean of microwave irradiation method. with physical properties for a 
wide range of device applications. Ethanol Glycol as the solvent ammonia as a reducing agent Polyvinyl Pirrolidone 
(PVP) as a polymer. In this report, we have described NANO PARTICLES and its types. There are different types 
of synthesis methods specially microwave irradiation method. We have described their characterization techniques 
like EDX, TEM, and UV and also describe Magnetic Storage Device. We have tried to give proposed work for their 
application in Magnetic Storage device.  
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Introduction: 

Nanotechnology can be defined as the 
application of controlling the properties of the matter 
at the molecular level [1]. Nanoparticles should be 
considered as a distinct state of matter such as 
crystalline nanoparticle forms (fullerenes and carbon 
nanotubes) and traditional crystalline solid forms 
(graphite and diamond). SOMETIMES limit the size 
of Nano materials between 10 and 100 nm [3]. 
Properties of Nanoparticles 

There are different types of Properties in 
Nanoparticles. 
1.1.1 Optical properties 

Nanoparticles are particles between 1 and 100 
nanometres (nm) in size with a surrounding interfacial 
layer. The interfacial layer is an integral part of 
nanoscale matter, fundamentally affecting all of its 
properties. The interfacial layer typically consists of 
ions, inorganic and organic molecules. Organic 
molecules coating inorganic nanoparticles are known 
as stabilizers, capping and surface ligands, or 
passivating agents. In nanotechnology, a particle is 
defined as a small object that behaves as a whole unit 
with respect to its transport and properties [9]. 
Particles are further classified according to structural 
parameters like diameter and some other 
characteristics. 

 The properties like colour and transparency 
are considered as optical properties. These properties 
are observed to change at nanoscale level. For 
example bulk gold appears yellow in colour while in 
Nano size gold appears red in colour. 

 Bulk silicon appears grey in colour while 
Nano sized silicon appears red in colour. 

 Zinc oxide, which at bulk scale blocks 
ultraviolet light and scatters visible light and gives 

white appearance. While nanoscale zinc oxide is very 
small in particle size compared with wavelength of 
visible light and it does not scatters it. Thus it appears 
transparent [10]. 

The main reason for change in optical properties 
at nanoscale level is that nanoparticles are so small 
that electrons in them are not as freer to move as in 
case of bulk material. Due to this restricted movement 
of electrons, nanoparticles react differently with light 
as compared to bulk material. 
1.2 Electronics Property  

Conductivity of a bulk or large material does not 
depend upon dimensions like diameter or area of cross 
section and twist in the conducting wire etc. However 
it is found that in case of carbon nanotubes 
conductivity changes with change in area of cross 
section. It is also observed that conductivity also 
changes when some shear force (in simple terms twist) 
is given to nanotube. Conductivity of a multi walled 
carbon nanotube is different than that of single 
Nanotube of same dimensions. The carbon nanotubes 
can act as conductor or semiconductor in behaviour 
but we all know that large carbon (graphite) is good 
conductor of electricity. The complex interplay 
between charge transfer, hybridisation, and charge 
transport is the key to their application potential and to 
design novel materials with interesting electronic, 
optical and magnetic properties such as one-
dimensional metals or spin chains, two-dimensional 
devices based on the curate superconductors, and solar 
cells [11]. 

Our methods comprise electrical transport 
measurements in a wide range of temperature, 
magnetic field, frequency, and current density, as well 
as a cutting edge spectroscopic approach using third 
generation synchrotron radiation sources for angle 
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resolved photoemission spectroscopy and X-ray 
absorption and a laboratory-based system combining 
photoemission, Raman, IR, UV/Vis and luminescence 
spectroscopy. 

 
2 Magnetic Property 

Magnetic properties Magnetic NMs exhibit great 
potential applications such as magnetic data storage, 
microwave Absorption, magnetic fluid 
andbiomedicine. The performances of magnetic NMs 
are critically dependent on their magnetic features, 
containing temperature dependent blocking 
temperature (Tb), field dependent coercively and 
saturation magnetization (Ms). For bimetallic system, 
the magnetic property is strongly dependent on the 
antiparticle and intraparticle interaction, which can be 
controlled by their elements type, ratio, distribution 
and their geometry architecture. Magnetic bimetallic 
NMs, consisting of two kinds of magnetic elements 
such as Ni–Co or Fe–Ni, Fe–CoNPs, have been 
investigated by many Researchers; Magnetic 
nanoparticles are those which can be affected using 
magnetic field. These particles usually contain 
magnetic elements like iron, nickel, cobalt etc. 
Magnetic nanoparticles show a variety of unusual 
magnetic behaviour when compared to the bulk 
materials, mostly due to surface or interface effects, 
including symmetry breaking, electron environment or 
charge transfer and magnetic interactions. Let us 
discuss some other magnetic properties of 
nanomaterials with examples [12]. 

 The physical and chemical properties of 
magnetic nanoparticles mainly depend upon the 
chemical structure and method of synthesis. For 
example, Nano scale particles of magnetite show 
Super-Para magnetism at a transition temperature, 
which is smaller than the transition temperature of 
bulk material. 

 Nanocomposite magnets consisting of 
uniform mixture of magnetically hard and soft phases 
have been extensively investigated in recent years due 
to their useful hard magnetic properties. 

 High energy products and relatively high 
cervicitis can be developed in these Nanocomposite 
magnets. These magnets are high value of remanence 
and low cost. 

 Magnetic studies in nanostructured materials 
have focused on the interaction between electron 
charges and magnetic spins and these studies have led 
to discoveries of new and unique phenomena that are 
neither observable in traditional bulk materials, nor 
explainable using classical theories. For examples: 
Giant Magnetoresistance (GMR) in multilayers and 
metallic granular solids, spin valves, spins injection 
etc. [13] 

 Magneto restrictive materials are of great 
scientific importance to us. Magneto restriction is the 
process in which magnetic material deformed due to 
presence of magnetic field. 

Magneto restrictive Nano scale films can allow 
such functions, which cannot be done using existing 
integrated circuits. For example these constitute 
driving elements of micro robots, pumps, motors etc. 
These can also be used for magnetic control of elastic 
properties or dependence of stress or strain on 
magnetic permeability to develop various electronic 
devices like a resonator with magnetically adjustable 
frequency and stress controlled inductance. 
Experimental: SAMPLE 1 
(FeNo3)

3 Co) 4:1. 
 After Calculating We Are measuring required 

amount of Ferric Nitrate, Cobalt Nitrate, and 
Ethylene glycol.  

 Required amount of All Compounds Are 
Mixed in 10ml Ethylene glycol. 

 After Mixed Put PVP (PolyvinylPyrrolidone) 
in Ethylene glycol of required amount. 

 Mixed reducing agent Ammonia (Nh3) 400 
microliter.  

 Kept Solution in Beaker & Cover by 
Aluminium Foil. 

 Starring the Solution by keeping it on 
magnetic Starring machine two hours. 

 After 2 Hour take solution and Provide 
Heating using Microwave heater.  

 Microwave Owen using 3 min 200 °C. 
 After filtration we get Nano Particles.  

Calculation 
 4.8 ml mole of (FeNo3)

3We need = 
404*4.8*10*10-3=0.1939g=19.39mg 

 1.2ml mole of (Co (No3)
3) We Need = 291 

*1.2 * 10*10-3=3.49mg. 
 6ml mole of PVP We Need =1000*6*10-

3=0.6mg. 
 Ammonia of NH3 need= 400 ��(microliter).  

Sample 2. 
(FeNo3)

3Co) 1:4. 
 After Calculating We Are measuring required 

amount Of Ferric Nitrate, Cobalt Nitrate, Ethylene 
glycol.  

 Required amount of All Compound & Are 
Mixed in 10ml Ethylene glycol. 

 After Mixed Put PVP ( Polyvinylpyrrolidone 
) in Ethylene glycol of required amount. 

 Mixed reducing agent Ammonia (Nh3) 400 
microliter.  

 Kept Solution in Beaker & Cover by 
Aluminium Foil. 

 Starring the Solution by keeping it on 
magnetic Starring machine two hours. 
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 After 2 Hour take solution and Provide 
Heating using Microwave heater.  

 Microwave Owen using 3 min 200 °C. 
 After filtration we get Nano Particles.  

Calculation 
 1.5 ml mole of (FeNo3)

3We need = 
404*1.5*10*10-3=6.06mg=0.00606g 

 6 ml mole of (Co (No3)3) We Need = 291 *6 
* 10*10-3=17.46mg=0.01746mg. 

 7.5 ml mole of PVP We Need = 
1000*7.5*10-3=75mg.=0.075g. 

 Ammonia of NH3 need= 400 �� (microliter).  
Sample 3. 
(MnSo4, (FeNo3)

3) 1:4. 
 After Calculating We Are measuring required 

A Mount of Ferric Nitrate, Manganese 
SulphateandEthylene glycol.  

 Required amount of All Compound & Are 
Mixed in 10ml Ethylene glycol. 

 After Mixed Put PVP ( Polyvinylyrrolidone ) 
in Ethylene glycol of required amount. 

 Mixed reducing agent Ammonia (Nh3) 400 
microliter.  

 Kept Solution in Beaker & Cover by 
Aluminium Foil. 

 Starring the Solution by keeping it on 
magnetic Starring machine two hours. 

 After 2 Hour take solution and Provide 
Heating using Microwave heater.  

 Microwave Owen using 3 min 200 °C. 
 After filtration we get Nano Particles.  

Calculation 
 1.5 ml mole of (FeNo3)

3We need = 
404*1.5*10*10-3=6.06mg=0.00606g. 

 6 ml mole of (MnSo4 H2O) We Need = 169 
*6 * 10*10-3= 10.1406 mg=0.010406g. 

 7.5 ml mole of PVP We Need 
=1000*7.5*10-3=75mg.=0.075g. 

 Ammonia of NH3 need= 400 �� (microliter).  
Sample 4. 
(MnSo4, Co) 1:4  

 1.2 ml mole of Cobalt after Calculating We 
Are measuring required A Mount of Cobalt, 
Manganese Sulphate, Ethylene glycol. 

 Required amount of All Compound & Are 
Mixed in 10ml Ethylene glycol. 

 After Mixed Put PVP ( Polyvinylyrrolidone ) 
in Ethylene glycol of required amount. 

 Mixed reducing agent Ammonia (Nh3)400 
microliter.  

 Kept Solution in Beaker & Cover by 
Aluminium Foil. 

 Starring the Solution by keeping it on 
magnetic Starring machine TWO hours. 

 After 2 Hour take solution and Provide 
Heating using Microwave heater. 

 Microwave Owen using 3 min 200 °C. 
 After filtration we get Nano Particles.  

Calculation 
 1.2 ml mole of Cobalt We need = 

291*1.2*10*10-3=3.49mg=0.006349g 
 4.8 ml mole of (MnSo4, 2O) we Need = 

169.01 *4.8 * 10*10-3= 8.11248 mg=0.008112248g. 
 7.5 ml mole of PVP We Need 

=1000*7.5*10-3=75mg=0.075g. 
 Ammonia of NH3 need= 400 �� (microliter). 

Characterization of Bimetallic NanoParticle 
There are different types of Characterization. 

3.1Energy-dispersive X-ray spectroscopy 
Energy-dispersive X-ray spectroscopy (EDS, 

EDX, or XEDS) is an analytical technique used for the 
elemental analysis or chemical characterization of a 
sample. It relies on the investigation of an interaction 
of some source of X-ray excitation and a sample [28]. 
X-ray measurement 

The equipment measures the energy and number 
of emitted X-rays. 

 Equipment. 
Four primary components of the EDS setup are 
 The excitation source (electron beam or x-ray 

beam). 
 The X-ray detector. 
 The pulse processor. 
 Theanalyzer. 
Electron beam excitation is used in electron 

microscopes, scanning electron microscopes (SEM) 
and scanning transmission electron microscopes 
(STEM). X-ray beam excitation is used in X-ray 
fluorescence (XRF) spectrometers. X-ray Measures 
the signals and passes them onto an analyser for data 
display and analysis.  

Technological variants, the excess energy of the 
electron that migrates to an inner shell to fill the newly 
created hole can do more than emit an X-ray. Often, 
instead of X-ray emission, the excess energy is 
transferred to a third electron from a further outer 
shell, prompting its ejection. This ejected species is 
called an Auger electron, and the method for its 
analysis is known as Auger electron spectroscopy 
(AES). 

X-ray photoelectron spectroscopy (XPS) is 
another close relative of EDS, utilizing ejected 
electrons in a manner similar to that of AES. 
Information on the quantity and kinetic energy of 
ejected electrons is used to determine the binding 
energy of these now-liberated electrons, which is 
element-specific and allows chemical characterization 
of a sample [29]. 
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Figure 3.1The Principle of EDS 

3.2Transmission electron microscopy (TEM) 
The Principlesof TEM Transmission electron 

microscopy uses high energy electrons (up to 300 kV 
accelerating voltage) which are accelerated to nearly 
the speed of light. The electron beam behaves like a 
wavefront with wavelength about a million times 
shorter than lightwaves. Transmission electron 
microscopy (TEM, also sometimes conventional 
transmission electron microscopy or CTEM) is a 
microscope technique in which a beam of electrons is 
transmitted through a specimen to form an image. 
Higher resolution than light microscopes, owing to the 
smaller de Broglie wavelength of electrons. This 
enables the instrument to capture fine detail even as 
small as a single column of atoms, which is thousands 
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of times smaller than a resolvable object seen in a light 
microscope. Transmission electron microscopy is a 
major analytical method in the physical, chemical and 
biological sciences. TEMs find application in cancer 
research, virology, and materials science as well as 
pollution, nanotechnology and semiconductor 
research. 

At lower magnifications TEM image contrast is 
due to differential absorption of electrons by the 
material due to differences in composition or thickness 
of the material. At higher magnifications complex 
wave interactions modulate the intensity of the image, 
requiring expert analysis of observed images. 
Alternate modes of use allow for the TEM to observe 
modulations in chemical identity, crystal orientation, 
electronic structure and sample induced electron phase 

shift as well as the regular absorption based imaging 
[30]. 

TEM images the transmission of a focused beam 
of electrons through a sample, forming an image in an 
analogous way to a light microscope (Figure 1). 
However, because electrons are used rather than light 
to illuminate the sample, TEM imaging has 
significantly higher resolution (by a factor of about 
1000) than light-based imaging techniques. Amplitude 
and phase variations in the transmitted beam provide 
imaging contrast that is a function of the sample 
thickness (the amount of material that the electron 
beam must pass through) and the sample material 
(heavier atoms scatter more electrons and therefore 
have a smaller electron mean free path than lighter 
atoms). 

 

 
Figure 3.2 Schematic diagram of TEM 

 
3.3UV –Visible Spectroscopy 

Ultraviolet–visible spectroscopy or ultraviolet-
visible spectrophotometry (UV-Vis or UV/Vis) refers 
to absorption spectroscopy or reflectance spectroscopy 
in the ultraviolet-visible spectral region. This means it 
uses light in the visible and adjacent (near-UV and 
near-infrared (NIR)) ranges. The absorption or 
reflectance in the visible range directly affects the 
perceived Colour of the chemicals involved. In this 
region of the electromagnetic spectrum, molecules 
undergo electronic transitions. This technique is 
complementary to fluorescence spectroscopy, in that 
fluorescence deals with transitions from the excited 
state to the ground state, while absorption measures 

transitions from the ground state to the excited state 
[31]. 
 Principle of ultraviolet-visible absorption 

Molecules containing π-electrons or non-bonding 
electrons (n-electrons) can absorb the energy in the 
form of ultraviolet or visible light to excite these 
electrons to higher anti-bonding molecular orbitals. 
The more easily excited the electrons (i.e. lower 
energy gap between the HOMO and the LUMO), the 
longer the wavelength of light it can absorb. 

Many molecules absorb ultraviolet or visible 
light. The absorbance of a solution increases as 
attenuation of the beam increases. Absorbance is 
directly proportional to the path length, b, and the 
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concentration, c, of the absorbing species. Beer's 
Lawstates that 

A = εbc, 
Where eis a constant of proportionalitycalled 

theabsorptivity. 
An absorption spectrometer works in a range 

from about 200 nm (in the near ultra-violet) to about 
800 nm (in the very near infra-red) [32]. Only a 
limited number of the possible electron jumps absorb 
light in that region. That means that in order to absorb 
light in the region from 200 - 800 nm (which is where 
the spectra are measured), the molecule must contain 
either pi bonds or atoms with non-bonding orbitals. 
Remember that a non-bonding orbital is a lone pair on, 
say, oxygen, nitrogen or a halogen [33]. 

 
Figure.3.2Schematic ultraviolet-visible absorption 

 

 
Figure3.1(ii) Show the electromagnetic spectrum and region and their corresponding wavelength, frequency 
and energy range. 
 
Chapter-4 
4. Result and Discussion 

 EDXIn My Experimental We Get Particles 
By Elemental Analysis. 

 TEM- We Get Surface Morphology. 
 We are Synthesis Different-Different Size of 

BimetallicNano Particles (MnSo4, Co) 1:4Ratio, 
(MnSo4, (FeNo3)

3) 1:4. Ratio, (FeNo3)
3 Co) 1:4. Ratio, 

(FeNo3)
3 Co) 4:1. Ratio. 

 Characterization Size of Particles Co Mn500 
nm, Fe Co 50nm, Fe-MN 1 um, Fe Co 200nm, FeMn-
2um. 

 We Are Getting Bulk Material By Bimetallic 
Nanoparticles. 

 Both My image are non-Homogenous. 

 Blue shift is for Nanoparticles show are 
particles are Nanoparticles. 

 Fe MN Developed Because Highly 
Magnetized material, Bulk size.  
4.1 Characterization of Ultraviolet 

 By UV Characterization We Get Surface 
Plasmon Resonation. 

Figure 4.1 shows UV graph of Fe MN. Red curve 
represents Fe MN in 10ul of PVP. Black cure 
represents FeMN in 5ul of PVP. We can see that 
absorbance is both cases are decreasing exponentially 
with increase in wavelength. At wavelength of 250nm 
Fe MN PVP 5ul. Is decreasing and become 0 to 
400nm. In UV Graph Showing Blue shift absorption. 
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Figure 4.1 UV Graph 
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Figure 4.2 UV Graph 
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Figure 4.2 shows UV graph of Fe Co. Red curve 
represents Fe Co in 10ul of PVP. Black cure 
represents Fe Co in 5ul of PVP. We can see that 
absorbance is both cases are decreasing exponentially 
with increase in wavelength. At wavelength of 250nm 
Fe Co PVP 5ul. Is decreasing and become 0 to 400nm. 
In UV Graph Showing Blue shift absorption. 
Characterization of Bimetallic Nano-Particles 
From TEM. 

Transmission electron microscopy is a 
microscopy technique in which a beam of electrons is 
transmitted through a specimen to form an image. 
Transmission electron microscopes are capable of 
imaging at a significantly higher resolution than light 
microscopes, owing to the smaller de Broglie 
wavelength of electrons. This enables the instrument 
to capture fine detail even as small as a single column 
of atoms, which is thousands of times smaller than a 
resolvable object seen in a light microscope. 
Transmission electron microscopy is a major 
analytical method in the physical, chemical and 
biological sciences. 

Spectroscopic techniques can only give averaged 
results in a whole sample that is always not the case 
for bimetallic NMs. So to obtain fruitful crystal and 
electronic structure information of a nanoparticle, 
more efficient techniques, by which combined high 
resolution microscopy and spectroscopy can be 

performed simultaneously at ultra-high resolutions, are 
required. Traditional TEM based techniques have also 
been widely used in bimetallic NMs research. 

Compared with magnetic metals, noble metals 
have more profound electron structures, exhibiting 
irreplaceable advantages in the areas of catalysis and 
optical detection based on the Surface Plasmon 
Resonance (SPR). It is of great scientific significance 
and applied value to combine them together to design 
new magnetic–noble multifunctional nanostructures, 
to discover their magnetic responses or catalytic 
activities and further study the relationship between 
the properties and the sizes, components and structures 
of bimetallic NMs. 

TEM full material analysis and SEM only 
surface analysis. TEM is based on transmission of 
Electron Principle. TEM has high resolution. TEM is 
used to analyse structure defects (like Grain 
Boundaries, Precipitation, and Dislocation). 

FESEM is the abbreviation of Field Emission 
Scanning Electron Microscope. A FESEM is 
microscope that works with electrons (particles with a 
negative charge) instead of light. These electrons are 
liberated by a field emission source. The object is 
scanned by electrons according to a zig-zag pattern. 
4.2.1Bimetallic Nanoparticles Cobalt, Manganese 
Sulphateof TEM image. 

 

 
Fig 4.2.1Co Mn500 nm 

 



 Report and Opinion 2018;10(8)           http://www.sciencepub.net/report 

 

40 

 
Figure 4.2.1 TEM image for CoMn (500nm) Figure 4.2.1 shows TEM image for the sample of CoMn. Here we 

can see that CoMn nanoparticles are in the size of 500nm. and Surface Morphology and Non Homogeneous.  
 
Slice Count Total Area Average Size 
Co-MN 500nm.tif 16251 8544281 100-150nm  

 
 
4.2.2Bimetallic Nanoparticles Ferric Nitrate, Cobalt of TEM image. 

 

 
Figure 4.2.2 Fe Co 50nm 

 
Figure 4.2.2 TEM image for FeCo (50nm) Figure 4.2.2 shows TEM image for the sample of Fe Co. Here we 

can see that Fe Co Nanoparticles are in the size of 50nm. And we can see the non-Homogeneous And Surface 
Morphology. 

 
Slice Count Total Area Average Size 
Fe-Co 50nm.tif 1151 115532.9 40-50nm 

 
4.2.3 Bimetallic Nanoparticles Ferric Nitrate, Manganese Sulphate of TEM image. 
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Figure 4.2.3 Fe-MN 1 um 

 
Figure 4.2.3 TEM image for FeMn (1um) Figure 4.2.3 shows TEM image for the sample of Fe Mn. Here we 

can see that Fe Mn Nanoparticles are in the size of 1um. And we can see the non-Homogeneous And Surface 
Morphology. 

 
 

Slice Count Total Area Average Size 
Fe-MN 1um.tif 10415 30.83 150-200nm 

 
 
4.2.4 Bimetallic Nanoparticles Ferric Nitrate, Cobalt of TEM image. 
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Figure 4.2.4 Fe Co 200nm 

 

Figure 4.2.4 TEM image for Fe Co (200nm) Figure 4.2.4 shows TEM image for the sample of Fe Co. Here we 
can see that Fe Co Nanoparticles are in the size of 200nm. And Surface Morphology And Homogeneous Structure. 
Slice Count Total Area Average Size 
Fe-Co 200nm.tif 2353 2863767 20-30nm 
 
 
4.2.5 Bimetallic Nanoparticles Ferric Nitrate, Manganese Sulphate of TEM image. 

` 
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Figure 4.2.5 FeMn-2um 

 
Figure 4.2.5 TEM image for FeMn (2um) Figure 4.2.5 shows TEM image for the sample of Fe Mn. Here we 

can see that FeMn nanoparticles are in the size of 2um. and Surface Morphology and Non Homogeneous structure. 
 

Slice Count Total Area Average Size 
Fe-Mn 2um.tif 19521 35.012 35-40 

 
Applications of nanoparticles 

Nanoparticles synthesized by the various 
methods have been used in diverse in vitro diagnostic 
applications [38]. Both gold and silver nanoparticles 
have been commonly found to have broad spectrum 
antimicrobial activity against human and animal 
pathogens. Silver nanoparticles are already widely 
used as antimicrobial agents in commercial medical 
and consumer products. Show’s the general 
applications of metal nanoparticles in biological field. 
Magnetic storage  

Magnetic NMs exhibit great potential 
applications such as magnetic data storage, microwave 
absorption, magnetic fluid and biomedicine. The 
performances of magnetic NMs are critically 
dependent on their magnetic features, containing 

temperature dependent blocking temperature, field 
dependent coercively and saturation magnetization. 
For bimetallic system, the magnetic property is 
strongly dependent on the interparticle and 
intraparticle interaction, which can be controlled by 
their elements type, ratio, distribution and their 
geometry architecture [39]. 

 Magnetic based drives, for example:- Hard 
disk. Floppy Disk. Magnetic tape. 

 Optical based drives, for example:- CD drive 
(ROM and RW) DVD drive (RPM and RW). 

 Flash or solid state chip based drives, for 
example:- USB drive. SD cards. 
5.2Storage Systems 

As overall storage demand keeps growing 
(largely due to growing amount of digital data stored 
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on Internet but also due to improvements in storage 
cost and capacity), the storage and archival libraries 
are facing complex real-time storage management 
issues. Some of these issues are traditional enterprise 
storage issues such as scalability, reliability, and 
performance that have been successfully addressed 
with arrays of hard disk drives. Recently, due to the 
increased cost of energy and related environmental 
issues, much emphasis has been placed on the energy 
efficiency of storage, which has led to new categories 
of storage subsystems [such as massive arrays of idle 
disks (MAID)]. On the other side, due to the 
progressively larger amount of private information 
being placed either on portable computers or on 
internet portal servers, data security (and, in particular, 
data at rest security) is also becoming one of the 
important required features of both individual disk 
drives and overall storage systems. Finally, the 
emergence of Si flashbased memories and solid-state 
drives allows for interesting novel storage 
architectures, both on the single drive level (such as 
hybrid disk drive) and on the storage system level, 
where Si flash plays the role of the fast, non-volatile 
cache memory that improves overall system 
performance [40].  

 

 
 

 Hard Drive 
Most computer hard drives are magnetic, even 

today in 2010. The hard drive is where the computer's 
operating system and programs are stored. Without the 
hard drive, the computer would have to run off a disk 
that held not only the operating system, but any other 
programs that were needed. Running everything from 
a disk other than the hard drive will slow the entire 
system down. 
 Floppy Disk 

 
The original floppy disk was floppy and flimsy in 

texture. During the evolution of the floppy disk, they 
went from 80 kilobytes of storage up to 2880 kilobytes 
of storage (2.88 megabytes). The most known floppy 
drives are the 5 1/4-inch 720 kilobyte disk and the 3 
1/2-inch 1.44 megabyte disk. 
 Tape 

Magnetic tape drives have been in use longer 
than floppies. Primarily used for back up storage, the 
tape drive has been a must in the corporate world. 
Tape drives are now capable of backing up to 3 
terabytes of information. 
 Iomega 

Iomega has made several types of magnetic 
storage devices. The most popular were the Zip and 
Jazz drives, however Peerless was another drive made. 
These drives opened up storage in the capacities from 
40 megabytes up to 20 gigabytes are very similar to 
floppy disks. Again they are plastic discs coated with 
magnetic material. The difference between them is 
that zip disks can store much more. The one shown 
stores 100MB and you can get them up to 250MB. 
 Zip Drive or Superdisks 
 

 

 
 Magnetic Tape 
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Made of a long plastic strip coated with magnetic 

material, tape is mostly used for making backups. It 
can store lots of data, but this data is slower to access, 
because of having to wind through to the information 
you need slows down he access time. This makes it 
impractical for use as main storage. One great 
advantage of magnetic tape is its cheapness. 
 
Conclusion  

Nano Particles are particles between 1 and 100 
nanometres in size with a surrounding interfacial 
layer. In this project using microwave irradiation. 
Nano Particlespossess the potential in serving as 
materials for dye-sensitized magnetic storage devices. 
There are different types of synthesis methods 
Microwave irradiation of Nano Particles is and low-
cost method to synthesize Nano Particles. TEM image 
size of Fe-MN (2um) average size of particles 40nm 
Or Fe-Co (200nm) average particles size of 30nm Or 
Fe-MN (1um) average size of particles 200nm And 
Co-MN (500nm) average size of particles 50nm. FeCo 
200nm ideal Particles they give Homogeneous 
structure And Other Non-Homogeneous Structure. On 
UV Characterization Got SPR. They Shift Blue 
Wavelength. it’s Means Nanoparticles existing. 

Nano Particles have good electronics as well as 
optical properties. Bimetallic Nano Particles mainly 
magnetic storage. TEM Can show Characterization 
like -Morphology, Crystallization, Stress, and 
Magnetic Domain. TEM –Full Material Analysis 
while SEM –Only Surface Analysis. TEM is Based on 
transmission electron based Principle. TEM has high 
Resolution. TEM is Use to Analysis Structure- Grain 
Boundaries, Precipitation, and Dislocation. UV-
Ultraviolet‐visible spectroscopy is one of the more 
ubiquitous analytical and characterization techniques 
in science. Metals- In which d-Shell Outermost 
ElectronFor metallic Elements fasters exited.  

As we known, Magnetic Storage Devices are 
widely used for data storage in our digital world these 
days. By approaching towards Nano scale technology, 
advancements in the field of magnetic storage can be 

made. Characteristics and features of these types of 
storage devicelike, speed for data transfer, storage 
capacity etc. can be enhanced.  

A hard disk drive (HDD), hard disk, hard 
drive or fixed disk is an electromechanical data 
storage device that uses magnetic storage to store and 
retrieve digital information using one or more rigid 
rapidly rotating disks (platters) coated with magnetic 
material. The platters are paired with magnetic heads, 
usually arranged on a moving actuator arm, which 
read and write data to the platter surfaces. 
 
References 
1. Sharma, Gaurav, Amit Kumar, Shweta Sharma, 

Mu Naushad, Ram Prakash Dwivedi, Zeid A. 
ALOthman, and Genene Tessema Mola. "Novel 
development of nanoparticles to bimetallic 
nanoparticles and their composites: a review." 
Journal of King Saud University-Science (2017). 

2. Gaurav Sharmaa Amit Kumara Shweta Sharmaa 

Mu. Naushadb Ram Prakash Dwivedic Zeid A. 
ALOthmanb Genene Tessema Moladet all 
https://doi.org/10.1016/j.jksus.2017.06.012  

3. https://en.wikipedia.org/wiki/Nanoparticle) 
4. Source & ©: SCENIHR the appropriateness of 

existing methodologies to assess the potential 
risks associated with engineered and adventitious 
products of nanotechnologies (2006). 

5. Pierfrancesco, Morganti. "Nanoparticles and 
nanostructures man-made or naturally recovered: 
the biomimetic activity of chitin nanofibrils." 
Journal of Nanomaterials & Molecular 
Nanotechnology (2012). 

6. Pierfrancesco, M. (2012). Nanoparticles and 
nanostructures man-made or naturally recovered: 
the biomimetic activity of chitin nanofibrils. 
Journal of Nanomaterials & Molecular 
Nanotechnology. 

7. Mout, Rubul, Gulen Yesilbag Tonga, Li-Sheng 
Wang, Moumita Ray, Trinava Roy, and Vincent 
M. Rotello. "Programmed Self-Assembly of 
Hierarchical Nanostructures through Protein–
Nanoparticle Coengineering." ACS nano 11, no. 
4 (2017): 3456-3462. 

8. Goodrich, Jacob D. "The utilization of cellulose 
and chitin nanoparticles in biodegradable and/or 
biobased thermoplastic nanocomposites." PhD 
diss., State University of New York College of 
Environmental Science and Forestry, 2007. 

9. https://en.wikipedia.org/wiki/Nanoparticle 
10. http://winnerscience.com/2012/09/15/optical-

properties-of-nanomaterials/ 
11. Duan, Sibin, and Rongming Wang. "Bimetallic 

nanostructures with magnetic and noble metals 
and their physicochemical applications." 



 Report and Opinion 2018;10(8)           http://www.sciencepub.net/report 

 

46 

Progress in Natural Science: Materials 
International 23, no. 2 (2013): 113-126. 

12. Lu, An‐Hui, E. emsp14L Salabas, and Ferdi 
Schüth. "Magnetic nanoparticles: synthesis, 
protection, functionalization, and application." 
Angewandte Chemie International Edition 46, 
no. 8 (2007): 1222-1244. 

13. Park, Tae-Jin, Georgia C. Papaefthymiou, Arthur 
J. Viescas, Arnold R. Moodenbaugh, and 
Stanislaus S. Wong. "Size-dependent magnetic 
properties of single-crystalline multiferroic 
BiFeO3 nanoparticles." Nano letters 7, no. 3 
(2007): 766-772. 

14. Yadav, Thakur Prasad, Ram Manohar Yadav, 
and Dinesh Pratap Singh. "Mechanical milling: a 
top down approach for the synthesis of 
nanomaterials and nanocomposites." 
Nanoscience and Nanotechnology 2, no. 3 
(2012): 22-48. 

15. Tjong, S. C., and Haydn Chen. "Nanocrystalline 
materials and coatings." Materials Science and 
Engineering: R: Reports 45, no. 1-2 (2004): 1-88. 

16. Benjamin, John S. "Mechanical alloying—A 
perspective." Metal Powder Report 45, no. 2 
(1990): 122-127. 

17. Chartier, C., S. Bastide, and C. Lévy-Clément. 
"Metal-assisted chemical etching of silicon in 
HF–H2O2." Electrochimica Acta53, no. 17 
(2008): 5509-5516. 

18. Zheng, Haidong, Jian Zhen Ou, Michael S. 
Strano, Richard B. Kaner, Arnan Mitchell, and 
Kourosh Kalantar‐zadeh. "Nanostructured 
tungsten oxide–properties, synthesis, and 
applications." Advanced Functional Materials 
21, no. 12 (2011): 2175-2196. 

19. Vogel, Alfred, and Vasan Venugopalan. 
"Mechanisms of pulsed laser ablation of 
biological tissues." Chemical reviews103, no. 2 
(2003): 577-644. 

20. Bothma, Nicolaas Christian. "The influence of 
copper coating on the fume formation rate of 
carbon steel welding wire during the gas metal 
arc welding process." (2012). 

21. N. Braidy, Z.J. Jakubek, B. Simard, G.A. Botton 
Quantitative energy dispersive X-ray 
microanalysis of electron beam-sensitive alloyed 
nanoparticles. 

22. Jirsak, Oldrich, Filip Sanetrnik, David Lukas, 
Vaclav Kotek, Lenka Martinova, and Jiri 
Chaloupek."Method of nanofibres production 
from a polymer solution using electrostatic 
spinning and a device for carrying out the 
method." U.S. Patent 7,585,437, issued 
September 8, 2009. 

23. Kim, Keun Soo, Yue Zhao, Houk Jang, Sang 
Yoon Lee, Jong Min Kim, Kwang S. Kim, Jong-

Hyun Ahn, Philip Kim, Jae-Young Choi, and 
Byung Hee Hong. "Large-scale pattern growth of 
graphene films for stretchable transparent 
electrodes." nature 457, no. 7230 (2009): 706. 

24. Sun, Yuan-Pang, Xiao-qin Li, Jiasheng Cao, 
Wei-xian Zhang, and H. Paul Wang. 
"Characterization of zero-valent iron 
nanoparticles." Advances in colloid and interface 
science 120, no. 1-3 (2006): 47-56. 

25. Sun, Yuan-Pang, Xiao-qin Li, Jiasheng Cao, 
Wei-xian Zhang, and H. Paul Wang. 
"Characterization of zero-valent iron 
nanoparticles." Advances in colloid and interface 
science 120, no. 1-3 (2006): 47-56. 

26. Wildgoose, Gregory G., Craig E. Banks, and 
Richard G. Compton. "Metal nanoparticles and 
related materials supported on carbon nanotubes: 
methods and applications." Small 2, no. 2 (2006): 
182-193. 

27. Nüchter, M., B. Ondruschka, W. Bonrath, and A. 
Gum. "Microwave assisted synthesis–a critical 
technology overview." Green chemistry 6, no. 3 
(2004): 128-141. 

28. Bell, D. C., and A. J. Garratt-Reed. Energy 
dispersive X-ray analysis in the electron 
microscope. Garland Science, 2003. 

29. Reimer, Ludwig. Scanning electron microscopy: 
physics of image formation and microanalysis. 
Vol. 45. Springer, 2013. 

30. Williams, David B., and C. Barry Carter. "The 
transmission electron microscope."In 
Transmission electron microscopy, pp. 3-17. 
Springer, Boston, MA, 1996. 

31. Rossel, RA Viscarra, D. J. J. Walvoort, A. B. 
McBratney, Leslie J. Janik, and J. O. Skjemstad. 
"Visible, near infrared, mid infrared or combined 
diffuse reflectance spectroscopy for simultaneous 
assessment of various soil properties." Geoderma 
131, no. 1-2 (2006): 59-75. 

32. Bigio, Irving J., and Judith R. Mourant. 
"Ultraviolet and visible spectroscopies for tissue 
diagnostics: fluorescence spectroscopy and 
elastic-scattering spectroscopy." Physics in 
Medicine & Biology 42, no. 5 (1997): 803. 

33. Mijatovic, D., Jan CT Eijkel, and Albert van den 
Berg. "Technologies for nanofluidic systems: 
top-down vs. bottom-up—a review." Lab on a 
Chip 5, no. 5 (2005): 492-500. 

34. Anderson, R. Rox, and John A. Parrish. "The 
optics of human skin." Journal of investigative 
dermatology 77, no. 1 (1981): 13-19. 

35. Chen, Shaowei, and Jennifer M. Sommers. 
"Alkanethiolate-protected copper nanoparticles: 
spectroscopy, electrochemistry, and solid-state 
morphological evolution." The Journal of 



 Report and Opinion 2018;10(8)           http://www.sciencepub.net/report 

 

47 

Physical Chemistry B 105, no. 37 (2001): 8816-
8820. 

36. Mach, Henryk, David B. Volkin, Carl J. Burke, 
and C. Russell Middaugh. "Ultraviolet absorption 
spectroscopy."In Protein stability and folding, 
pp. 91-114. Humana Press, 1995. 

37. Beaulac, Rémi, Lars Schneider, Paul I. Archer, 
Gerd Bacher, and Daniel R. Gamelin. "Light-
induced spontaneous magnetization in doped 
colloidal quantum dots." Science 325, no. 5943 
(2009): 973-976. 

38. Prabhu, Sukumaran, and Eldho K. Poulose. 
"Silver nanoparticles: mechanism of 
antimicrobial action, synthesis, medical 

applications, and toxicity effects." International 
nano letters 2, no. 1 (2012): 32. 

39. Kenley, Gregory, George Ericson, Richard 
Fortier, Chuck Holland, Robert Mastors, James 
Pownell, Tracy Taylor, John Wallace, and Neil 
Webber. "Digital data storage system with 
improved data migration." U.S. Patent 5,276,867, 
issued January 4, 1994. 

40. Baliga, Jayant, Robert WA Ayre, Kerry Hinton, 
and Rodney S. Tucker. "Green cloud computing: 
Balancing energy in processing, storage, and 
transport." Proceedings of the IEEE99, no. 1 
(2011): 149-167. 

41. https://www.sciencedirect.com/science/article/pii
/S1002007113000361 

 
  
 
8/25/2018 


