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There is no electron in conduction band .so it will behave like a insulator
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Bulk Gold Nano Gold

2-3 mm diameter  4-5 nm diameter gold
gold beads in toluene  nanoparticles in toluene
Courtesy of Kansas State University
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Stands for Quantum dot Light Stands for Light Emitting
Emitting Diode Diode
Uses quantum dot Uses LED to backlit the display

technology to emit light. Add
an additional layer in front of
a LED light panel

Quantum dots

Delivers 100% colour volume Not as good as QLED in colour

with unmatched saturation volume or picture quality Blue LED
levels

Not as power efficient as LED Delivers optimal brightness

level without consuming
more power

Chemicad Readiudy
Mew Susjoc o — Mew ranchinity

Thuse drsanﬁu m Pmpexh‘eb av known @ Quanfum %d‘&
(’Siu—daperrhd

Quantum confinement
is the phenomenon that
occurs when the motion
of a particle is restricted
in one or more
dimensions. This
restriction causes the
energy spectrum to
become discrete, or
quantized.
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1% Passive nanostructures (1%t generation products)
Ex: coatings, nanoparticles, nanostructured metals, polymers, ceramics |3
2000 >

fo'y | 2n: Active nanostructures  Ex: 3D transistors,
amplifiers, targeted drugs, actuators, adaptive structures

A4

Increased Complexity,
Dynamics, Transdisciplinarity |

| 3Integrated Nanosystems
O s Ex: guided assembling; 3D networking and new

~2010 hierarchical architectures, robotics, evolutionary

‘ 4™ Molecular nanosystems

Ex: molecular devices ‘by design’,
~2015-2020 atomic design, emerging functions

Convergin? technologies

X: nano-bio-info from nanoscale,
cognitive technologies; large

v complex systems from nanoscale

Higher uncertainty & risk

o Passive structures
o Active: interact with environment and drug delivery
o Nanosystems : Complete systems of nanomaterials (nobel prize of 2016)

o  Molecular nanosystems : bottom up approach and concept of additive manufacturing (3d printer).
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Scientist Year Contribution

Discovered copper chloride nanocrystals in
Alexei Ekimov  Early glass, proving size-dependent color changes,
(Soviet Union) 1980s indicating quantum dots.

Successfully created quantum dots in a'liquid

Louis Brus instead of glass. Further developed their
(U.S) 1983 mathematical behavior.

Developed the hot-injection method, allowing
Moungi precise control over quantum dot size,
Bawendi (MIT) 1993 making them commercially viable.

Alexei I. Ekimov, Louis E. Brus, and Moungi G. Bawendi have been awarded the
2023 Nobel Prize for chemistry “for the discovery and synthesis of quantum dots”.
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Nano-urea reduced grain vield: study

Research by Punjab Agricultural University scientists finds reduced protein content in the grain of the two crops; the plants were unable to use the
urea sprayed, it finds; since its commercial release in 2022, the evidence for nano-urea as a reliable substitute of conventional variety has been thin
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IFFCO receives FCO approval for nano zinc liquid, nano
copper liquid fertilisers
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IIT Indore develops e-shoes for live location
tracking

Updated - August 07, 2024 at 07:18 PM. | New Delhi, August 7

The shoe harnesses energy from human motion to power electronic devices and with help of a satellite-based
GPS module offers precise live location tracking
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Nanomicelles are globe-like structures with a hydrophilic outer
shell and a hydrophobic interior. This dual property makes them a
perfect carrier for delivering drug molecules.
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Photo thermal therapy
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(510ldene.

Why researchers have created Goldene, a
sheet of gold that is only one atom thick

Creating ‘goldene’, as the one-atom thick material has been named, was not easy for the scientists
behind the development, from Sweden’s Linképing University . It is not that such 2D materials have not
been created before.
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Flowesant Nanodiamonds

Scientists spin diamonds at a billion RPM to
test the limits of physics ‘@

Fluorescent nanodiamonds may be smaller than small but they pack a punch big enough to reverberate
across many industries
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Application

Industrial Products

Environmental Remediation

Agriculture Sector

Health Sector

Defence

o

Sunscreens - Titanium dioxide & Zinc oxide (UV protection)
Non-flammable furniture - Nano-coatings

Fabrics & Body Armour - Lightweight, easy-clean textiles
Films on glasses, computers, and camera displays
Quantum dots - QLED TV (Electrical effects)

Nanosensors - Neutralize pollutants

Wastewater treatment using nanotechnology

Nano membranes - Desalination

Biofuel production - Nanobioengineering of enzymes

Solar panels - TENG technology

Hydrogen economy & storage systems

Nanotube scrubbers & electrostatic precipitators
Gold Nanoparticl; (GNP) - Solér ;els

Carbon Nanotut;(cmv cells

Grapheﬁe - Green hydrern production
Nanoherbicides & Nanopesticides - Targeted delivery
Nanophosphorous fertilizer - Millet & Cluster beans
Silver Nanoparticles - Protect against phytopathogens
Carbon Nanoparticles - Enhance seed germination
Nickel / Ferrite - Antifungal properties

Zinc oxide / Chitosan - Viral disease control
Precision farming - Nanosensors

Antigen-Antibody tests - ELISA test

Prosthetic devices - Nanocomposite materials
Targeted drug delivery - Nanomicelles

Nanosensors - HIV & Cancer detection

Gold Nanoparticles (GNP) - Medical imaging
Nanohydrogel-based eye drops

Tank polymer & Camouflage

Lightweight materials for defense

Precision-guided missiles using nanotechnology

Quantum dots - Advanced electronics

Electronics

Graphene - Flexible touch screens
Optoelectronics - Improved performance

Carbon Nanotubes (CNT) - Replacing silicon-based chips

Additional nanotechnology application to balance entries

w 200+
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