


What are nanomaterials???

The definition given by the
European Commission states
that the particle size of at least
half of the particles in the
number size distribution must
measure 100nm or below.

materials of which a
single unit small sized
(in at least one
dimension) between 1
and 100 nm.

Nanomaterials can occur naturally, be created as the by-products of
combustion reactions, or be produced purposefully through
engineering to perform a specialized function. These materials can
have different physical and chemical properties to their bulk-form

counterparts.



Sources of nanomaterials
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omaterials.




Engineered Nanomaterials

- They are desighed and synthesized as per the need of
human activity.
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Incidental Nanomaterials

- Nanomaterials may be incidentally produced as a
byproduct of mechanical or industrial processes. Sources
of Incidental nanoparticles include vehicle engine
exhausts, welding fumes, combustion processes from

domestic solid fuel heating and cooking.

. For Instance, the class of nanomaterials

called fullerenes are generated by burning gas, biomass,

and candle.




Uses of nanomaterials




& Titanium oxide has been used extensively by the cosmetics industry,
in sunscreen, due to the poor stability that conventional chemical UV

protection offers in the long-term.

® The sports industry has been producing baseball bats that have been
made with carbon nanotubes, making the bats lighter therefore

improving their performance.

&®As a lubricant additive, nano materials have the ability to reduce
friction in moving parts. Worn and corroded parts can also be repaired

with self-assembling anisotropic nanoparticles called TriboTEX.

#Nanomaterials can also be used in three-way-catalyst (TWC)
applications. TWC converters have the advantage of controlling the
emission of nitrogen oxides (NOXx), which are precursors to acid rain

and smog.



Properties of Nanomaterials

- large specific surface area
- crystalline structure

- shape (that regulates most of its properties as well as their unique

attributes)
- surface morphology and assembling phenomena.

- highly tunable synthetic pathways, sensitive characterization methods, and

multiple action properties make them materials of advanced applications

- quantum effect in nanoparticles is responsible for their unusual

physicochemical properties such as thermal, electrical, or optical properties

- strong adsorption, superior redox, and photocatalytic activity




Characterization of nanomaterials

- Photon-correlation Spectroscopy (PCS) Or Dynamic Light
Scattering (DLS)

- Atomic Force Microscopy (AFM),

- Scanning Electron Microscopy (SEM)

- Transmission Electron Microscopy (TEM)
- X-ray Photoelectron Spectroscopy (XPS)
- Nanoparticle Tracking Analysis (NTA)

- Brunauere-emmett-teller (BET) Technique




Nanoparticles Synthesis

Top-Down Approach of synthesis

Bottom-up Approach of synthesis

Achieved Through Attrition or Pyrolysis

Milling * Condensation of Inert gases
It mainly involves subjecting bigger | |* Solvothermal Reaction
particles to mechanical and thermal
cycles

* Sol-Gel fabrication method

e  Medium structuration

The particles of varying diameter is
obtained ranging from 10-1000 nm.
The shape of the particles also vary
accordingly. The product contains
many impurities.
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There are mainly two ways for this:

1. Vapour Phase deposition which either physical vapour Bottom—Up
deposition or chemical vapour deposition Synthesis

2. Liquid Phase fabrication by solvothermal methods or sol-gel

synthesis or micelle medium of synthesis.
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Physical Vapor

Physical Vapor deposition (PVD) is a variety of o
Deposition (PVD)

vacuum methods and it is mainly used to deposit
thin films by the condensation of a vaporized

form of material into various surfaces.

The coating method mainly involves purely physical

processes such as high temperature vacuum evaporation
or ion bombardment rather than following chemical

reaction at the coating surface.




Thank You

Stay Home Stay Safe



