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ABSTRACT
e paper focuses on the synthesis of Ni and NiCo nanoparticles and their application in the field of magnetism, catalysis & thin film. e 
characterization of the particles was conducted using TEM, XRD,FTlR,TGA-DSC,UV-vis spectroscopy, EDS. Ni and NiCo nanoparticles have 
been synthesized using two different mediums i.e aqueous and non aqueous respectively. Heterogeneous synthesis of monodisperse pure nickel 
nanoparticles in aqueous medium has been carried out using cetyltrimethylammonium bromide and a lower alkylammonium bromide 
mixture of tetraethylammonium bromide and tetrabutylammonium bromide. e presence of cetyltrimethylammonium bromide alone 
results in the formation of a mixture of nickel hydroxide and nickel nanoparticles. e particles have been characterized using TEM, EDS, XRD, 
TGA—DSC and FTIR. e analysis showed that particles were spherical in shape, monodisperse, face centered- cubic with average size about 15 
nm and were stable in air up to 325 0C. e nanoparticles have been used as a solid phase catalyst for the reduction of p-nitrophenol and methyl 
orange in the presence of hydrazine hydrate as reducing agent at different temperatures under varying conditions. e reduction process has 
been monitored by UV—vis analysis. e present study showed that nanoparticles were not poisoned after their repeated use. TEM analysis also 
confirms that nanoparticles were stable in the dispersed medium for longer times. e recapping of these nanoparticles has been done with 
TOPO.
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INTRODUCTION: 
In non aqueous medium Ni and Ni-Co nanoparticles were prepared 
by using P VP as stabilizing agent and Hydrazine hydrate as 
reductant. ree types of NiCo nanoparticles have been synthesized 
with the ratio of 8: l, 4: l, 2:1. e morphology and structure of the 
resulting surface capped nickel nanoparticles were analyzed bv 
means of TEM, XRD, FT-IR, TGA and EDS. As the percentage of co in 
NiC0 nanoparticles increases, the size of the nanoparticles increases 
(Ni8C01-3-5nm, Ni4C01-5-l nm, Ni2C0120nm). Below ratio 2:1 the 
formed nanoparticles get coagulate. e very small size of the 
synthesized nanoparticles reveals that PVP played a critical role in 
controlling the radius and dispersibility of the nanoparticles. e 
catalytic property has been studied for the reduction of p-
nitrophenol. Here washing of the nanoparticles also plays an 
important role during catalysis. Only after fourth washing particles 
exhibit there catalytic behavior efficiently. in film of Ni8C01 
nanoparticles has also been formed using LB technique. 
Characterization of the films has been conducted using AFM and UV-
vis spectroscopy. in film has the average roughness of 18 nm. 
Magnetic measurement has been done with vibrational 
magnetometer of Ni nanoparticles synthesized using CTAB and 
lower alkyl ammonium salts. Magnetic analysis reveals that with the 
decrease in size the magnetic character shifts from ferrornagnet to 
the super paramagnet.

ELEMENTAL OF NANO SCIENCE AND TECHNOLOGY :
Nanoscience and nanotechnology primarily deal with the synthesis, 
characterization, exploration, and exploitation of nanostructured 
materials. ese materials are characterized by at least one 
dimension in the nanometer (Inm = 10-9 m) range. Nanostructures 
constitute a bridge between molecules and infinite bulk systems. 
Individual nanostructures include clusters, quantum dots, 
nanocrystals, nanowires, and nanotubes, while collections of 
nanostructures involve arrays, assemblies, and superlattices of the 
individual nanostructures .e physical and chemical properties of 
nanomaterials can differ significantly from those of the atomic-
molecular or the bulk materials of the same composition. e 
uniqueness of the structural characteristics, energetics, response, 
dynamics, and chemistry of nanostructures constitutes the basis of 
nanoscience. Suitable control of the properties and response of 
nanostructures can lead to new devices and technologies. e 
themes underlying nanoscience and nanotechnology are twofold: 
one is the bottom-up approach, that is, the miniaturization of the 
components.

HARD NANOPARTICLES                                                                                                                 
Metal nanoparticles have attracted a great interest in scientific 
research and industrial applications, owing to their unique large 
surface-to-volume ratios can be used as catalystsoligonucleotide 
recognition, electronic, drug delivery, sensors and optical 
components .e nature of metal colloids remained unclear, until 
Faraday realized that the gold colloids he studied contained small 
metallic particles, which he called divided metals. As the size of a 
metal nanoparticle is decreased, the continuous density of electronic 
states in its band structure changes until, at small enough sizes, it is 
finally broken into discrete energy levels. In discrete energy levels the 
electrons are not freely mobile, and Ohm's law is no longer applicable. 
A resultant "Coulomb staircase' is observed experimentally in the 
current—voltage curves for nanoparticles. e shape corresponds to 
electronic tunneling via discrete energy levels where adding or 
removing one electron from the nanoparticles creates an excited 
state. is excited state has a voltage threshold that depends on an 
electrostatic charging energy. 

Ferromagnetic particles, some of which include Fe, Co, and Ni, 
exhibit a strong magnetic interaction due to unbalanced spins in 
their Il-sub shells. ese materials are characterized by hysteresis on 
a magnetization vs. applied field plot when the applied field is 
increased and then decreased in both a positive and negative 
direction. e hysteresis is characteristic of two processes that occur 
in the sample: the initial movement of magnetic domains in the 
sample at small applied magnetic fields and then, at sufficient 
energy, the rotation of the sample magnetization vector to align in 
the direction of the applied field until saturation, Ms, is reached. e 
energy required to bring the net magnetization in the sample back to 
zero in the reverse direction is given by the coercively, Hc, where K is 
the anisotropy constant, which is characteristic of the energy 
required to align the magnetization of the sample along a particular 
direction. e anisotropy could arise from the particle structure 
(crystalline anisotropy), shape, stress, surface, or interaction with 
other particles. Equation (a) is applicable for systems without 
thermal activation. If the size of a ferromagnetic particle is reduced 
to a few nanometers, it will have a single magnetic domain. Single 
domain particles exhibit greater coercively values than larger 
multidomain particles because a greater applied field is needed to 
align only the magnetization vector. For spherical iron particles, the 
diameter where the transition to a single magnetic domain occurs 
has been proposed by Kittel to be approximately 15 nm. Single 
domain particles with some form of anisotropy may exhibit an 
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unusually large coercivity, sometimes indicating only two values of 
the magnetic moment, and thus are ideal for digital recording. As the 
size of ferromagnetic particles is decreased even further, the 
particles may exhibit a change from ferromagnetic to super 
paramagnetic behavior. is is observed as a lack of hysteresis (zero 
coercivity) and occurs for particles where the thermal energy is 
sufficient to overcome anisotropy barriers.

PRODUCTION OF METALLIC NANOPARTICLES
A large variety of synthetic methods for nanoparticles have been 
developed. Recently, the emphasis of synthesis has been on the 
preparation of monodisperse particles, with well-defined size, shape 
and surface properties. Control over these parameters is crucial for a 
successful utilization of the size dependent properties that are 
unique to nanoparticles, and is particularly important in assembly of 
monolayer protected nanoparticles into crystalline arrays of one-, 
two- or three-dimensions. Such assemblies are of interest for future 
generation nanoelectronics . Particles intended as catalysts are 
generally not sensitive to the particle size, however, the particle 
surface must be readily available to the reactant, and thus, any 
protective agents that are used must not adsorb too strongly. Metal 
nanoparticles have been prepared by a wide variety of techniques 
such as laser ablation, nucleation from vapor ,  thermal 
decomposition of organ metallic compounds, sonolysis , pulse 
radiolysis , electrochemical reduction  and chemical reduction of the 
corresponding metal salts. Reduction of metal salts in the presence of 
a suitable protecting agent is the most commonly used technique. 
Generally, a reluctant, such as borohydride, hydrotriorganoborates , 
hydrogen or citrate , is added to a solution of the corresponding metal 
salt. An easily oxidized solvent may function both as the electron 
donor and the dispersing medium. Such particles are of particular 
interest for catalysis, as the metal surface is readily accessible.
 
RANGE OF NICKEL NANOPARTICLES:-
Ÿ Metal nanoparticles especially nickel has potential application 

in biomedical sensors, drug delivery, magnetic resonance 
imaging, data storage, nanoelectronics, etc.

Ÿ Two applications, which are being heavily investigated by several 
research groups are: detoxification of contaminated personnel 
for the military drug delivery and treatment.

Ÿ Nickel is very reactive therefore its synthesis in pure form is still a 
challenge. 

Ÿ Synthesis of nickel is cheaper than Pt, Pd, Ag and Au, and then 
also it is equally useful in catalysis.

Ÿ e method we used to synthesize the Ni and NiCo alloys 
nanoparticles is the Wet Chemical Method

CONCLUSION:
Additionally, the thiol ligands may be exchanged for functionalized 
thiols, allowing flexible variation of the properties and the use of the 
particles as building blocks in chemistry. is synthesis has become 
very popular and reference is the most cited paper in Chemical 
Communications to date. Although the size of nanoparticles cannot 
be exactly controlled during synthesis, it is possible to narrow the 
size distribution by controlling the reaction conditions. Complete 
control over the size distribution requires size selection techniques, 
such as size-selective precipitation. is method is based on a so-
called solvent/non-solvent pair that is mutually miscible, but differs 
in their ability to dissolve the particles. e particles can be 
precipitated by varying the ratio of the solvents. e method is 
applicable only to reversibly precipitative particles. Several studies 
has been done for the synthesis of metallic nanoparticles (Ni) in non 
aqueous medium and comparatively very little in aqueous medium. 
In present study nanoparticles has been synthesized in aqueous 
medium using heterogeneous method in which platinum chlorate 
has been used as nucleating agent. Also for synthesis various 
combinations of salt, reducing agent, capping agent (ammonium 
salts) has been used to synthesize monodispersed nanoparticles of 
varying size. In another study NiCo and Ni nanoparticles has also 
been synthesized in 3-5 nm range using non aqueous medium using 
PVP as capping agent
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