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Nanotechnology

↳ comes from word ~

Nanometea

Special Effects :

is Electrical Conductivity
ii) Color Effects
iii) Chemical Reactivity
iv) Metting point
v) Wettability

Concepts :

Atoms packed> Elections

Bande

Band arrangement > size dependent
Band

alters Theory
V of solids

size-changes
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Band anangement -changes at
level of
nanomaterials .

Bandgap & , certain properties
change .

&
↳ >

Change in Change in
electrical conductivity color

color" size dependent
due to band

Gap alteration
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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. 

Change in optical properties

· from Bands "energy states become discret

· Wavelengths emitted are puse.

Chemical Reactivity

More Surface area More reactivity

These changes in properties are known as Quantum effects
↳
Six-dependent
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Approaches to make nanomaterials

eg , Nanocatalyst ,
Nano-Silicon Eg , Nanoelectonics 2 IG .

based Solar Panels

Generations of nanomaterials
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Types of Nanomaterials

Quantum Dots

↳ nano-meter size assembly of atoms
↳ named -> "Quantum"

↳ election have limited-quantum mechanical

space to more effects

↳ "artificial atoms"

Features :

① Intermediate blo atomic & bulk materials

⑪ size-dependent property -> changing their sir altas properties Wo

MP/ Chemical reactivity
⑪ Light absorption & Emission - when illuminated - smalles dots emit blue light

larger dots emit red light.
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How Are Quantum Dots Made? (Hot-
Injection Method) 
● A reagent is injected into a high-
boiling-point solvent. 
● The solution is heated until 
nanocrystals form. 
● Larger crystals form if heated for 
longer. 
● Smooth surfaces improve 
functionality. 
● Allows precise control over 
quantum dot properties

used as multiplexer
in data
,
teammission

Highlights
accelerates the < tumors for
extract from 420 Application surgeons.

↓ &can achieve 66%

L - themodynamic efficiency
TV Control

screens react operate like
Creleasing Semiconductor

elections) (if election jumbs
to conduction

Applications of Nanotechnology· band(

① Nano-Fertilizers - nano-scale nitrogen particles which have

more surface area 2 no of particles

India - just country to start commercial production of NUL

significh-ot requirement of conventional wea by 50% or more
· Improves Soul , An & Water Quality
· cheaper than Conventional Lea.

key findings -> Protein content ↓ by 35% in Paddy Grain

↓ by 24% in Wheat grain

Issues - 1) Lack of evidence for yeld gains
.

Heavily subsidized

11) Plants unable to absorb nano-wea efficiently in the Hash. 4 E300 E22

111) Root development Issues

 

https://www.sarrthiias.com/course/science-tech-revision


Application

Foliar Spray – Quick uptake (Nano Urea - 
IFFCO)

Soil Application – Slow release (Nano 
Phosphorus)

Seed Treatment – Better germination (Nano 
Zinc)

Hydroponics/Drip – Precise supply (Nano 
Copper)

Addresses unutient deficiency- > Zon - enyme functioning
Copper s enzymatic activities

achlorophyll Sm-
Earlier - Nano-Urea Liquid also approved

nana-liquid DAP Y Nano-fertilizes
↳ 1-100 nm -> controlled release,

FCO - under Essential Commodities Act
, 1955 better absorption.

↳ regulates product , distrib , quality of fetilise

Purpose of FO - ensures quality & safety
↳

regulates import , sale , price,
labelling, packaging, storage .

~ Approves fertilizers for agriaultun

Tribodlectric Nano Generators

TENG - works on principle of creation of electrostatic charges.

App"
-> optoelectionic.

selfpowered devices ,

Biomedical applica
Pace makes

Piezoelectric Polymes
-> by Centre for Nano and Soft Matter

Sainces (CeNS) + CSIR-National
Chemical Laboratory.

-> aims to create a piezoelectric
polymer nano-composite for pressure

↳ Researchers synthesized 2 Zirconia- sensing & energy harvesting.
based metal organic pamework converted

,
Zirconia

Nanoparticles

 

https://www.sarrthiias.com/course/science-tech-revision


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.

Piezoelectric Polyme Two ways
↳ converts mechanical -> Electrical

energy Energy. L I

contact Peizo electric

Advantages : key Application : electrification / effect
① Senso Tribelectric

① Flemble ⑪ Wearables effed
⑪ Lightweight ⑪Medical Implant
⑪ Easy to proces ① Consumer Electronic

Nanomicella - can be used for Cancer treatment

Advantages- how toxicity
↳ Ability to minimize-deg deged"

↳ permeate tissues easily for
deug delivery

' lowes adverse dug side effects.

Gold Nanoparticles
↳ developed by NCPOR + Goa Unmenity using Antastic bacteria

↳ Biocompostable , stable ,
non-taxic

↳ Lower MP (300%) v . Bulk Gold (1064° C

Advantages :

① Better solar absorption - used in photovoltaic cell
⑪ Unique Optical Properties - Therapeutic imaging.
⑪ Electronic use - NOMFET (minice human synapse)
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Goldens

What is Goldene?
· single-atom-thick sheet of gold
· 400 times thinner

Method : Gold ↑ silicon -> Monolayer of gold
Creplaces Sil ↓ (formed(

sandwiched

bu

Titanium Carbide

layers

Potential application :

① Catalyst in electronics industry. > Economically viable.

⑪ CO2 conversion for sustainability
⑪ He generat for clean energy, water purification.
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Flourescent Nano diamonds

FNDs -> composed of Carbon nanoparticles.
↳ emits low frequency light when exposed to high-prequency light
↳ produced under high temp , high pressure conditions

↳ stable under light & non-toxic to living organisms.

Applicati s High resol" imaging
> Microscale temperature sensing.
- correlative minoscopy
↳ all tracking .

Hybrid Nanoparticles Significance :
· non-invaiue

, precise diagnosis
↳ sin <8 nm · minimal side effects
↳ formed by combined two different Nanoparticles. · Potential four routine cances.

screening.

Mechanism of action :

Diagnosi s Treatment

Photoacoustic - light-utaround ·Photothermal effect -> light- Heat-> Pestoyo

propertie ↓ · ROS generate Kills Cancer Cells

Cancer · Light-triggered - Targeted Cancer

detect Therapy Treatment.
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IIT-Madeas : waterdroplete & Nanoparticles formation.

key findings :

① udeplete enhance chemical reactions

↳ good charge carrier
↳ converts minuals into nanoparticles

Mechanism of Action :

· More mobile protons- fastes chemical react's

· helps in peptide bond formation

Experiment :

Crystals ->tested for -> Voltage -minodroplets -> Break up
(Silicat nano-particle G1000V) farmed in 10m

A Lumina) formati applied Chigh
to suspension surface tension

+ electric

Broades Implications : field

· Mimics proto-cells- mights into origins of lef
· beful in agriculture.
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Carbon Nanotubes

4 -60 Buck minister

Jullesene

Features :

① Cylindrical Hollow figure with
graphite sheet

⑪ Lightweight
⑭ Tensile strength
① Electrical conductivity
O Not Bio compatible

Appla : Electronic
,

Automobilia

Sports ,

Space,

Aerospace under try

India and Nanotechnology

① Nano Musion by CNR Rao in 2007

↳ by DST ⑪ ICONSAT

Objective- Basic Research Promotion ⑪ Conta of Excellence in

In fastructure Development Nomo Electonics

Nano applic" 2 Tech Development
HRP

International Collaborat
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