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Abstract – Nanoparticles plays an important role now a 

days in different fields such as power/energy, Healthcare/ 

medical, engineering, consumers goods, environmental, 

electronics etc. We have concern with engineering basic. 

Industries, the well established applications are structure 

enhancement of polymers and composites, thermal spray 

coatings based on TiO2, Tic – Co etc. Ink’s conducting 

magnetic etc. using metal powders, Abrasion resistant 

coating using alumina, Y-Zr2O3, Lubricant hydraulic 

additives CuMoS2, Pigments self-cleaning glass using TiO2, 

propellant using Aluminum. 

Nano technology or Nano particle play an important role 

in many industries. As the particle become smaller their 

properties can change in mysterious and useful ways one way 

to produce nano particles is to reduce the size of bigger 

particle by grinding.  

 

Keywords – Nanoparticles, Nano Material, MWNT, SWNT, 
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CARBON NANOTUBES AND BUCKYBALLS 
 

Carbon nanotubes are seamless cylinderscomposed of 

carbon atoms in a regular hexagonal arrangement, closed 

on both ends by hemispherical end caps. They can be 

produced as single – wall nanotubes multiwall Nano tubes 

(MWNT) while nanotubes can be difficult and costly to 

produce the challenges remain when it comes to 

distributing and incorporating them homogenously within 

the matrices of other materials, they have been an object of 

desire among researchers working in the Nano sphere 

since their diversity in discovery in 1991 due to their 

excellent entrusting physical properties and promising 

potential application in a wide array of fields.  

Today, a variety of production methods exist for making 

carbon nanotubes, although in many cases, the process 

specifics are closely graded by companies hoping to retain 

a competitive advantage by developing and patenting more 

effective or less costly production routes. In general, most 

of the prevailing methods are variation of the following 

two basic types.  

i) Carbon is subjected to high heat (such as through use 

of 3000 K electric arc), and the resulting carbon and other 

carbon nanostructures are isolated from the soot mixture 

that is formed Arc discharge processes can make either 

SWNT or MWNT using a plasma – based process whose 

feedback (Stock) carbon typically causes from burning 

either a solid carbon electrode or a composite of carbon 

and a transition – metal catalyst. Another high temperature 

route involves the use of pulsed: YAG laser aimed at 

powdered graphite that is loaded with metal catalyst (a 

layer variation of this process uses a continuous, high 

energy Co2 less focused on a composite, carbon metal feed 

stock source. 

ii) Alternately, carbon – containing compounds (such as 

graphite seed) are decomposed using heat or catalysis to 

yield carbon Nanotubes and other structures. CVD based 

processes (vapor decomposition) is increasingly used since 

if offer better control over the type of product 

manufactured. CVD – based process can be used to make 

either gas and flowing it over a metallic or oxide surface 

with a prepared catalyst typically a Ni. Fe, Mb, Co. 

Catalyst).    

 

SEMI CONDUCTOR MANUFACTURING 
 

The grandfather of all nanoparticles related applications 

is chemical mechanical polarization (CMP), a precision 

polishing process that we used furring the production of 

integratedelectronic circuits on semiconductor chips. 

Today‟s semiconductor chips involve increasing by fine 

and exacting geometries and increased numbers of metal 

layers are used to create the integrated circuits. According 

to one report, circuits designed at 25 nm can incorporate a 

many as 10 million transistors and 50 million connections.  

During CMP, nanoscaled particles of abrasive materials 

typically oxides of aluminum and zirconium and colloidal 

or fumed silica, but increasingly cerium as well with 

diameters to 20 to 300 nm are formulated into a polishing 

slurry. Slurries for polishing silicon chip surfaces are 

typically made from a fumed. Or colloidal silica 

suspension stabilized with dilute potassium or ammonium 

hydroxide. Slurries for treating metal surfaces typically 

used Al oxide suspension plus an oxidizer such as ferric 

nitrate, potassium iodated, or hydrogen peroxide. This 

slurry combine both mechanical and chemical action to 

smoothen topography of the semiconductor device, reduce 

weight, height variation across the dielectric region, and 

scavenge metal deposits and excess oxides that is used 

during fabrication. In doing so, the slurry increases that the 

metal and dielectric layers on the silicon wafers are 

smooth and essentially defect free.  

 

ADVANCED CERAMICS 
 

Structural ceramics are defined as stress – bearing 

components or Ceramics coating, which is a special 

resistance to corrosion, wear and high temperature. Today, 
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advanced ceramics based on Al-oxide as alumina Al2O3 

and zirconium dioxide or Zirconium oxide (ZrO2) are used 

for much industrial application, such as cutting tools, 

bearing and seal filters and membranes. Refractory 

materials, catalysts, and catalysts supports, automotive 

engine components and bono implants used in dental and 

orthopedic prostheses. In addition, electronic uses of 

advanced ceramics include substrate and packaging for 

integrated circuits capacitors, transformers, inductors 

substrates and chemical and physical sensors.  

 

CATALYTIC AND PHOTO CATALYTIC 

APPLICATIONS 
 

Researchers are using nanotechnology to houses the 

photo catalytic capabilities of certain nano scaled 

substances and  use these capabilities for navel 

commercial application when exposed to UV light, photo 

catalytic substances such as titanium di-oxide (TiO2, 

butnot the suite form), strongly absorb UV radiation. In 

the forces of H2O, O2, and UV light such substance 

generate free radicals that can be used to decompose  in 

wanted chemical substance and reduce the adhesive forces 

that bind dirt (both organic and inorganic matter) and 

algae to various surfaces.  

The photo catalytic effect can be exploited for various 

commercial application such as water, and air purification, 

or to impart self clearing, antimicrobial and anti-algae 

properties to surfaces. Since all such reaction take place 

very close to surface area it allows these reactions to 

process at orders of magnitude faster rates than ordinary 

grade of oxide. Such photo catalytic reaction can be used 

to treat,  sanitize, and organize air and water and plus 

various surfaces an fabrics.  

 

GAS SENSORS AND OTHER ANALYTICAL 

DEVICES 
 

The research community is hard at work to explain the 

extraordinary surface area and increased reactivity and 

catalytic properties of many nanoscaled materials.  

 

APPLICATIONS OF CARBON NANOTUBES 
 

The usual properties of carbon nanotubes makes 

possible many applications ranging from battery 

electrodes to electronic devices, to reinforcing fibres, 

which make stronger composites. In this section we 

describe the potential. Applications that researchers are 

new working on. However for the application potential to 

be realized, methods for large scale production of single 

walled carbon nanotubes will have to be developed. The 

present synthesis methods provides only small yields, and 

make cost of the tubes about $1500 per grams.  The other 

hand, long scale production methods based on chemical 

deposition have been developed for multiwalled tubes 

should provide the basesfor scaling up synthesis of single 

walled nano tubes. Because of enormous application 

potential, it night be reasonable to hope the large scale 

synthesis methods will be developed, resulting in a 

decrease in the cost of the order of $10 per pond.  

 

FIELD EMISSION AND SHIELDING 
 

When a small electric field is applied parallel to the our 

of a nanotube, elements are emitted at a very high rate 

from the ends of the tube. This is called field emission. 

This effect can easily be observed by applying a small 

voltage b/w the two parallel metal electrodes and 

spreading of composite paste of nanotubes on one 

electrode. A sufficient number of tubes will be 

perpendicular to the electrode so that the electron emission 

can be observed. One example of this is the flat panel 

displays.  

Television and computers monitors use a controlled 

electron impinge electrons on the phosphors of the screen, 

which then emits lights of the appropriate colors. Samsung 

in Korea is developing a flat panel display using the literal 

emission of carbon nanotubes A thin film of nanotubes is 

placed over neutral electro devices with coated glass plate 

on top. Japanese company is using this electron emission 

effect to make vacuumed tube lamps that are as bright as 

light bulbs and longer build and more efficient.  

 

COMPUTERS 
 

The feasibility of design field effect transistors (FETs), 

&the components of computers, based on semiconductors 

carbon nano tubes connecting two gold electrodes when a 

small voltage is applied to the gate, current flows through 

the nanotube b/w the source and the drain. The device is 

switched when current is flowing and off when it is not. It 

is found that small voltage applied to the gate can change 

the conductivity of a nanotube by a factor of less than 1x 

10
5
, which is comparable to silicon field, effect transistors. 

It has been estimated that the switching time of these 

devices will be fast, allowing clock speeds of a terahertz, 

which is 10
4
 times faster than present processors. 

The gold source and drains are deposited by lithographic 

methods, and the connecting nanotube wire, is less than 

one nanometer. The small size should allow more switches 

to be packed on a chip. It should be emphasized that these 

devices have been produced in labs come at a time and 

methods to produce them the apply in large scale on a chip 

will have to be developed before they can used in 

applications such as computers.   

Another Idea is being adopted is to make a computer out 

of carbon Nanotubes. The computer would be an array of 

parallel nanotubes on a substrate. Above this, but not 

touching, the low array and having a small separation from 

them, are carbon nanotubes oriented perpendicular to the 

tubes on the sub state. Each tube are not touching at the 

crossing points, the switch is off because the resistance is 

high in the ON state the tube are in contact and have a low 

resistance present Pentium chip have about 108 switches 

on them. The switching rate of such device is estimated to 

be about 100 times faster than the present generation of 



 

 

 

 

 

Copyright © 2015 IJEIR, All right reserved 

421 

 International Journal of Engineering Innovation & Research  

Volume 4, Issue 3, ISSN: 2277 – 5668 

Intel Chips. One would like to have semi conducting 

nanotubes on the bottom and metallic nanotubes on the 

top.  

 

FUEL CELLS 
 

Carbon Nanotubes technology have application in 

battery technology lithium which change carrier in same 

batteries, can be stirred inside nanotube It is estimated that 

one lithium atom can be stirred for every six carbon of the 

tube. Staring hydrogen in nanotubes is another possible 

applicationone i.e. related to the development of fuel cells 

as sources of electrical energy for further automobiles. A 

fuel cell is consist of two electrodes separated by a special 

electrolyte that allows hydrogen ions, but not electronic to 

pass through it. Hydrogen is suit to anode, where it is 

ionized free electrons travel through an external circuit 

wire to the cathode. The hydrogen ion differs through the 

electrolyte to the cathodes, where electrons, hydrogen and 

oxygen combine to form water. The system needs a source 

of hydrogen one possibility is to stir the hydrogen inside 

the carbon nanotubes. It is estimated that to be useful in 

this application, the tube need to hold 6.5% hydrogen by 

weight. At present, about 4% H2 by weight has been 

successfully put inside the tubes.  

 

REGARDING CURRENT AND FUTURE 

APPLICATIONS 
 

Electronics information and communication 

technology:  
In this area, “smart” molecules may be integrated into 

devices for specific ICT applications, in order to obtain a 

protein based transistor.  

For this and other type of nanotech application will be 

important understand the fundamental electronic 

properties of bio molecules in particular the mechanisms 

by which electronic charge is transferred between them 

and metals semiconductors and novel nanoelectrionic 

properties of Carbon Nano Tubes. 

Drug Delivery Systems :   
One of the most potential applications of 

nanotechnology might be related to gene and drug delivery 

system on order to improve therapy efficiency.  

Nanoparticle device capable of targeting specific 

diseased cells, which contains both therapeutic agents that 

are released into the cell and an on-board sensor that 

regulates the release.  

As related approach already in use is that of polymer 

based drug delivery systems but the functionalities 

previous outlined are obviously more powerful.  

Medical Imaging for diagnosis:  
Nanotechnologies already use quantum dots or synthetic 

chromo holes to selected molecules (e.g. proteins) for 

intracellular imaging.  

Also incorporation of naturally fluorescent proteins has 

been experimented which, with optical techniques allow 

intracellular biochemical processes to be investigated 

directly.  

Other nanotechnology applications:  
Implants and prosthetics Biological Nano machine.  

 

NANO COMPOSITES 
 

Nano composites are materials with a nano scale 

structure that improve the macroscopic properties of 

products. Typically., clay, polymer, or carbon or a related 

of these materials with nanoparticle building blocks.  

Nano composites are among the most materials with 

nanoscale separation of phases can generally be divided 

into two types: multilayer structure inorganic/organic 

composites, multilayer structures are typically formed by 

gas phase deposition or from the self assembly in organic/ 

organic composites can be formed by sol – gel techniques, 

bridging b/w clusters or by nano particles in polymer 

layer, for example. Nano composites greatly enhance the 

properties of materials. For example impurities can result 

in the formation of nanoscale aluminize secondary phase 

in Al alloys, increasing their strength resistance, Magnetic 

multilayer materials are one of the most important aspects 

of nano composites as they led to advances in storage 

media.   

 

POLYMER – CLAY COMPOSITES 
 

The large industrial demand for polymers has lead to an 

equally large interest in polymer composites to enhance 

their properties nanocomposites are among the most nano 

technological material today. This is because they can 

simply improve material properties without significant 

trade offs.  

These materials improved mechanical properties without 

the large leading require by traditional particulate fillers‟. 

Increased mechanical clay nano composites also 

contribute to an increased heat deflection temperature. 

These composites have large reduction formability and 

solvent uptakes. Traditional polymer composites often 

have a market reduction in optical structure and very little 

U.V. scattering Although flame retardant additivies to 

polymer their mechanical properting. Polymer clay nano 

composites have enhanced bassier and mechanical 

properties and are less compression. Injection moulding 

and co-extrusion with ceramics nano powders can form 

often no solvent or mechanical shear is need to promote 

interaction.  

 

MODERN APPLICATIONS 
 

Since nanomatieal posses unique beneficial chemical, 

physical, and mechanical properties they can be used for 

wide variety of applications.  

1) Next generation computer chips.  

2) Kinetic Energy (KE) Penetrators with Enhanced 

lethality. „ 

3) Better insulating materials.  

4) High definition TV.  
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5) Low cost flat panel displays.  

6) Tougher and Harder cutting tools.  

7) Elimination of pollutants.  

8) High energy density batteries.  

9) High power magnets.  

10) High sensitivity sensors.  

11) Automobile with greater fuel efficiency.  

12) Aerospace components with enhanced performance 

characteristics. 

13) Better and further weapons platforms.  

14) Longer – lasting satellites.  

15) Longer – Lasting medical implants.  

16) Ductile machinable ceramics.   

17) Longer electro chromic display devices.  

 

NANOTECHNOLOGY APPLICATIONS 
 

Applications Nanomaterials, Nanoelectronic 

(Information and communication technology) 

Nanomedecine and bio nanotechnology applications. 
Currently, nanotechnology is described as revolutionary 

discipline in terms of its possible impact on industrial 

applications, nanotechnology offers potential solutions to 

many problems using emerging Nano techniques.  

Depending on the strong interdisciplinary character of 

nanotechnology there are many search brief and serial 

potential applications that involve nanotechnology.  

In this section we provide a brief overview about some 

nanotechnology and nanoscience current developments.  

Obviously it can‟t provide an exhaustive report of the 

developments in nanoscienc and nanotechnologies in all 

scientific and engineering fields.  

We are going to consider three main categories (board 

nanotechnology categories).  

 Nanomaterials:  

 Nanoelectronic (information and communication 

technology):  

 Nanomedecine and bio nanotechnology:  

We can define nanomaterials as those which have nano 

structured components with at (less han 100nm).  

Materials with one dimension in the nanoscale are 

layers, such as a thin films or surface coatings. Materials 

that are nanoscale in two dimensions are nanowires and 

nanotubes. Materials that are nanoscale in three 

dimensions are particles quantum dots (tiny paticles of 

semiconductor materials). Nanocrystalline materials made 

up of nanometer-sized grains, also fall into this category.  

Two principal factors cause the properties of 

nanomateirals to differed significantly from other 

materials: increased relative surface area, and quantum 

effects. These factors can change or enhance properties 

such as reactivity, strength and electrical properties, 

optical characteristics. Nanomatieals and Nanotechnology 

applications. 

Nanomaterial in one dimension:  
In this category belong nanomatierals such as thin film 

and engineered surfaces. This type of nanomaterial can‟t 

be really considered as a new material considering that 

have been developed and used for decades in fields such 

as electronic device manufacture, chemistry and 

engineering.   

Nanomatierals in two dimensions:  
Two dimensional nanomatieals such as tubes and wires.  

Carbon nanotubes see carbon nanotubes section of 

nanocomposites. 

Inorganic nanotubes see nanonatural a typical example 

of inorganic nanotubes example.  

Halloysite nanotubes are hollow tubes with high aspect 

ratios that are tens to hundreds of nanometers (billionths of 

a meter) in diameter, with lengths typically ranging from 

about 100 nanometers to over 1.2 microns (millionths of a 

meter).  

Nanowires: 
Nanowires are ultrafine wires of linear arrays of dots, 

formed by self assembly. They can be made from a wide 

range of materials. Semiconductor nanowieres made of 

silicon, gallium nitride and indium phosphate have 

demonstrated remarkable optical, electronic and magnetic 

characteristics. 

Nanoscale in three dimensions:  
Nanoparticles are often defined as particles of less than 

100 nm in diameter.  

Fullerences (carbon 60): Spherical molecule formed of 

hexagonal carbon structure recently discovered 1986. 

Dendrimers are spherical polymeric molecules, formed 

through a nanoscale hierarchical self assembly process. 

(tivial definition : 3
rd

 polymer).  

Quantum dots: for an exhaustive treatment of a subject 

quantum dots companies with more white papers about 

quantum dots and their applications.  

We shortly list a number of applications considering 

current and future application of nanomatierals previous 

scheduled.  

Cosmetics application of nanoparticle (e.g. sunscreen 

lotions: ray absorb properties)  

 

NANOCOMPOSITE MATERIALS 
 

Nanoparticle silicate Nano layer (clay Nano composites) 

and nanotubes can be used as enforced filler not only to 

increase mechanical properties of Nano composites but 

also to impart new properties (optical, electronic etc.).  

Nano coatings: Surface coating with nanometer thickens 

of nanomaterial can be used to improve properties like 

wear and scratch resistant, optoelectronics, hydrophobic 

properties. „ 

Hard cutting tools: Current cutting tools (e.g. mill 

machine tools) are made using a sort of metal Nano 

composites such as tungsten carbide, tantalum carbide, 

titanium carbide that have more wear and erosion resistant, 

and last longer than their conventional (large – grained) 

materials.  

More performed paint: using nanoparticles to improve 

paint properties. 

Fuel Cells: Could use Nano engineered membrane to 

catalytic processes for improve efficiency of small scale 

fuel cells.  
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Displays: New class of display using carbon nanotubes as 

emission device for the next generation of monitor and 

television (FED field – emission displays)  

Using nanotechnology: Based knowledge may be 

produce more efficient, lightweight, high energy density 

batteries.  

Nanoparticles can be used as fuel additives and catalytic 

more efficient materials. 

Other feasible nanotechnology applications: 

Nanospheres in lubrificants technology like a sort of nano 

balls bearing Nanoscale magnetic materials in data storage 

device. Nanostructure membranes for water purification.  

Nanoelectronic (information and communication 

technology).  

In some sense, electronic miniaturization has been the 

true driving force for nanotechnology research and 

applications. The main aim in this are is understand 

nanoscale rules and mechanism in order to implement new 

ICT systems more economic, little and reliable.  

It‟s a sure thing that silicon era is on the way up. Only 

nanotechnology can radically change ICT systems in order 

to continue to follow Moore‟s law.  

Nanotechnologies are therefore expected to enable the 

production of smaller, cheaper devices with increasing 

efficiency.  

Nonotechnologyapplications in nanoelectronic area:  
The current nanotechnology application concern.  

 Computer chips;  

 Information storage;  

 Sensors;  

Bio-nanotechnology is concerned with biological 

nanostructures and is a strong interdisciplinary matter 

(chemical, biological and the physical sciences). 

Biological systems are the most perfect nanosystems one 

can image.  

Biomolecular structures possess highly specific 

morphology and functions and somehow nanotechnologist 

must study in depth in order to understand general 

nanotechnology aspects.  

 

CONCLUSION 
 

The current century has been declared as nano century, 

Nanotechnology poised to change the face of life, as we 

know it, within just a few years. There is still plenty of 

hype, but Nanotechnology is finally moving from the lab 

to the market place, Get ready for cars, chips, and golf ball 

etc. Micro technology is outdated and this is an era of 

Nanotechnology. The Nanotechnology wave promises to 

be bigger than the Information Technology and 

biotechnology wave combined. It will be as necessary to 

know about Nanotechnology, as it is today to know about 

computer. 

 However, Nanotechnology wave is not as growing fast 

as the information technology wave; this is due to the 

number of products in Nanotechnology and its wide area. 

In information technology we can count its products at the 

fingertip, but the number of products in Nanotechnology is 

too more. Nanotechnology is not in a single field; it is in 

all fields of Science and Technology. 

Nanotechnology is going to pave the way for a 

revolution in materials, information and communication 

technology, medicine genetics and so on, as it starts 

leaving the laboratories and conquering new markets. It 

helps to improve products and production processes with 

better characteristics or new functionalities. “In coming 

year, products based on Nanotechnology are expected to 

impact nearly all industrial sectors, entering into the 

consumer markets in large quantities”. The rapidly 

commercializing Nanotechnology market presents 

potential market in various industrial sectors including 

Textile, Energy, Material manufacturing, Aerospace, 

Chemical manufacturing, Electronic and pharmaceuticals 

Considering the future prospectus of Nanotechnology, 

countries across the world are investing heavily into this 

sector. In the last eleven years, Government around the 

world has invested more than US$67.5 billion in 

Nanotechnology funding. When corporate research and 

various other forms of private funding are taken into 

account, nearly a quarter of a trillion dollars will have 

been invested in Nanotechnology by 2015 
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