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INTRODUCTION
The (nano) inthe word nano chemistry means a billionth (1 x 10-9 m). Atoms are verysmalland
the diameter of a single atom can vary from 0.1 to 0.5 nm. It deals with various structures of

matter having dimensions in the order of a billionth of meter.

BASICSOFNANOCHEMISTRY
Nanoparticles

Nanoparticles are the particles, the size of which ranges from 1-100 nm.Generally they are
obtained as colloids. The colloidal particles have a tendency to remain single crystal and hence
are called as nanocrystals. Nanocrystals possess electronic, magnetic and optical properties.Since
the nanoparticles exhibit an electronic behavior, governed by the quantum physics, theyare also
called as quantumdots.

Nanoscience

Nanoscienceis the study of phenomena andmanipulation of materialsbetween molecular and nano
meter size.

Nanochemistry
NanoChemistryisthebranchofNanoScience,whichdealswiththechemicalapplicationsof nano
materials. It also includes the studyof synthesis and characterization of Nano materials
Nanotechnology
Nanotechnologyisdefinedasthedesign,production,characterization,andapplicationsofmaterials at

ano scale level(1-100nm) and converting them into useful devices.

DISTINCTIONBETWEENNANOPARTICLES,MOLECULESANDBULK MATERIALS

e Thesizeofnano particlesare lessthan100nmin diameter, moleculesare intherangeof

picometers, but bulk materials are larger in micron size.

e Moleculeisacollectionofatoms, nano particlesarecollectionoffew moleculesthat is less

than 100 nm but bulk materials contains thousands of molecules.
e Surfaceareaofnanoparticlesis morethanthebulkmaterials.

e Hardnessofthenanomaterialsare5timesmorethanthebulkmaterials
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e Strengthofnanomaterialsis3-10timeshigherthanthebulkmaterials

e Nanoparticlespossessessizedependentproperties,butbulkmaterialspossess constant
physical properties.

e Corrosionresistanceandwearresistanceis morethanthebulkmaterials

e Behaviorofbulkmaterialscanbechanged, butcannotenterinsidethenanoparticles.

e Nanoparticles,duetoitssize,possessunexpectedoptical(visible)properties.

Examples

e Goldnano particlesappeardeepredtoblackcolourinsolutioncomparedto
yellow colour with Gold.
e ZnOnanoparticlespossesssuperiorUVblockingpropertycomparedtobulk material.

e Absorption of solarradiationinphotovoltaiccell containingnanoparticlesare higher
than the film (bulk material).

e Nano particles possesses lower melting point thanthe bulk materials. Gold nanoparticles
melt at lower temperature (300°C) for 2.5nm, but Gold slab melts at 1064°C.

e Sinteringofnano particlestakesplaceat lowertemperatureand inshorttimethanthe bulk
materials.

e Electricalproperties,resistivityofnanoparticlesareincreasedby3times.

e Suspensionofhano particles ispossible, becausenano particlespossesshighsurfacearea, but
bulk materials cannot.
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