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DEFINITION

Polymersare very large molecules made when hundreds of
monomersjoin together to form long chains.
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A§i INTRODUCTION

A Polyfmers are complex and giant molecules usually with
carbons building the backbone, different from low molecular

weight compounds.
A The small individual repeating units/molecules are known as
monomers(means single part).

A Imagine that a monomer can be represented by the lefer
Then a polymer made of that monomer would have the

structure:
-A-AA-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A-A
A This kind of polymer is known 88MOPOLYMER.
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(According to their properties
characteristics.



1. Natural and Synthetic Polymers

U Polymers which are isolated from natural materials, are called as
Hatural polymer<€d e

E.g. : Cotton, silk, wool, rubber.

natural rubber

U Polymers synthesized from low molecular weight compounds are calle
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E.g. polyethylene, nyloterylene

Polyethylene ,\ NN

N
Semi synthetic polymers :
A Geletin, fibrinogen chitin &hitoson, dextran, alginate



NATURAL RUBBER

Hevea brasiilensis
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2)BASED ON PRESENCE OF CARBON ATC

U A Polymer whose backbone chain is essentially made of
carbonatomsistermedan®rganicLJ2 f .Y S NI

Examplescellulose proteins,polyethylene nylons

U APolymerwhichdoesnot havecarbonatomin their chainis
termedas $horganicpolymerQ

ExamplesGlassandsiliconerubber




3. Classificatiorby Monomer Compeosition

Homopolymer Copolymer
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Block Graft Alternating Statistical

Homopolymer
Consist of only one type of constitutional repeating unit (A)

AAAAAAAAAAAAAAA
Copolymer
Consists of two or more constitutional repeating unisi)



4. Based .on Microstructure

(Random)
ABAABABBBAABAABB
two or more different repeating unit
are distributed randomly
G
ABABABABABABABAB
are made of alternating sequences
of the different monomers

AAAAAAAAABBBBBBBBB

long sequences of a monomeare
followedby long sequences of anothe

monomer
1 | I
AAAAAAAAAAAAAAAAAA
B B B
B B B
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5. Based orChain structure (molecular architecture)

:apolymerconsistingof a singlecontinuouschainof repeat
units
:a polymer that includesside chainsof repeat units
connectingonto the mainchainof repeatunits
consist of a constitutional repeating unit

Includinga branchinggroups
a polymerthat includesinterconnectionsbetween

chains
:a cross linked polymer that includes numerous

iInterconnectiondetweenchains

secondary b .di. -?‘.‘ﬁ_.‘

Direction of increasing strength
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6.

Based on physical property related to heating

0

Some polymer are soften on heating and can be converted
Into any shape that they can retain on cooling.

Such polymer that soften on heating and stiffen on cooling ar
termed asthermoplasticCpolymers.

Ex. Polyethylene, PVC, nylon, sealing wax.

Polymer that become an infusible and insoluble mass on
heating are calle@thermosettingCpolymers.Plastics made of
these polymers cannot be stretched, are rigid and have a hig




/. Classification by applications

I Polymer is shaped into hard and tough utility articles by
applicationof heatandpressurejs knownas'glastic{)

Eg. polysterene PVCpolymethylmethacrylate

0 When plastics are vulcanisedinto rubbery products exhibiting
good strength and elongation, polymers are known as
Hlastomers)

E.g. siliconerubber, naturalrubber, syntheticrubber, etc.

I Longfilament like material whoselength is atleast 100 times A U ¢
diameter,polymersare saidto be HbresQ

Eg. Nylon,terylene

I Polymersusedasadhesivespotting compoundssealantsgetc., in
aliquid form are describedas¥quid resin€

Eg. Epoxyadhesivesand polysulphidesealants




8. ClassificatiolBased on Kinetics or Mechanism
A) Stepgrowth B) Chaimgrowth

9. BASED ON DEGRADATION OF POLYMER:

ABiodegradablepolymers
It can be defined as polymerscomprisedof monomerslinked to
one anotherthroughfunctionalgroupandhaveunstablelinkagein
the backbone

eg. CollagenAlbuminCaseiretc.

ANon biodgradablepolymers



Polymerization mechanisms

Forminglargemoleculesrom smallmoleculesg Polymerization
Therearetwo basickindsof polymerizationreactions

A)condensatioriexample curingof concrete)or stepgrowth
B)Chaingrowth (example formation of PVQipe)
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StepGrowth Polymerization

QW00 G0

.. 00000000
— O-0-0-0-0-0-0-3-0
-

. D000

oligomers to give

high molecular
weight polymer O Q O Q—O—O




Chain growth polymerization involves an active chain
site which reacts with an unsaturated (or heterocyclic)
monomer such that the active site Is recovered at the
chain end.




Chain polymerization

The C=C is prefer the
Polym byR.P. I 1

and also can beused in  Anjonicpolym. Cationicpolym.

the steric_hindrance of Electron with drawing Electron donating

the substituent substituent decreasing substituent increasing
the electron density on the electron density on
the double bond and the double bond and
facilitate the attack of facilitate the attack of
anionic species cationic species
such asyanoand such aslkoxy alkyl,alkenyl
carbonyl and phenyl
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CH=CH Y CH=CH Y
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