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NCERT Based - Very Important Points

Polymers(agTﬁF)

They are macro-sized, high molecular mass compounds, formed by the combination of a large number

of simple molecules or repeating units.( d §&c], 31 fa3<a 3uTfdes gegdAT AP gid &, ST 987 I&aT

 HTeT LT AT TGS STe dTell SHISAT & FANofel A el 6 1)

Monomers (Tehelh)

The repeating structural units are derived from some simple and reactive molecules known as

monomers and are linked to each other by covalent bonds.( WWW@WW

foramefer 370731 & 9T gIch & St Teheleh Shgeilcil & 1)

Classification of polymer (EI§T=F=F F T:I?ﬁWUT)

Classification based on

v
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Source/Origin | | Structure Molecular forces| | Synthesis

1. Natural 1. Linear 1. Elastomers 1. Addition
polymers polymers 7. Fibres polymers

2. Synthetic 2. Branched 3. Thermoplastics 2. Condensation
polymers chain polymers polymers

3. Semi-synthetic 3. Cross-linked 4. Thermosetting
polymers polymers polymers



Natural polymers(tlﬁfﬁib' H§T~F=F)

These polymers are found in plants and animals. Examples are proteins, cellulose, starch, some resins
and rubber. (g SgeTeh ATEHT TUT SIG3HT H ITT ST § | IEEROT & foITw N, B[, T, $o e
3R I

Semi-synthetic polymers (Hﬁ'—#?ﬁﬂﬂ?)
Cellulose derivatives as cellulose acetate (rayon) and cellulose nitrate, etc. are the usual examples of this

sub category. (WWWW%TWH@RW%WQGW
3CERUTE 1)

Synthetic polymers(@ea R+ TFAF) -

A variety of synthetic polymers as plastic (polythene), synthetic fibres (nylon 6,6) and synthetic rubbers
(Buna - S) are examples of man-made polymers extensively used in daily life as well as in industry.(

Aol Y fFdToet Aol I THIET HR Vool H ATSET HTTE H SYHEIT & HIERUT 3GgRUT ¢ faffieet
TR & ﬁeamaga%éﬂwmmaﬁaw(mga‘fm,e)ﬁiﬁeﬁfﬁmmﬂwﬁ
SJATAGTATAT Sgerehl & 3agRUT & S e T & &feleh Sfiaet AR e ANh 7 9o 81 &)

Classification of polymers based on synthesis(#@ﬁwﬂ?mww &1 gefiehom)

Addition polymers (FVMTcHS Tgeiehe)

In this type of polymerisation, the molecules of the same monomer or diferent monomers add together

on a large scale to form a polymer( $H YR Q'Tclgoicho-l ﬁ'qgﬁch Ueh & JhR & Teholdh 37UdT fHeaT
TeheTehl & HUT3TT TRER T E TR a1 § 1)

Examples
Homopolymers('\q'ﬂ'él'gﬁ)

Polytetrafluoroethene (Teflon) ‘ﬁﬁl’é’gﬂmiﬁﬂ'(mh)

. . Catalyst r .
n CF, = CF, > {cF,- cF, |

[Tigh pressure L

Tetralluorocthene Tellon



It is used in making oil seals and gaskets and also used for non — stick surface coated utensils.( E'Hﬁ?ﬂ

et 31 kel Y T 7 317 o Riaes arely @ag @ Aftd scar & e Farsrarg 1)

Polyacrylonitrile(qifa¥Ral=ITS IS )

CN
Polymerisation . |
n CH, = CHCN _ > fon,-cul
- Peroxide catalyst T
Acrylonitrile Polyacrylonitrile

Polyacrylonitrile is used as a substitute for wool in making commercial fibres as orlon or acrilan.(
AT ShellATSCIS of 3T 3TN 31 o AT & &9 H 3N 12 I 3RelleT 3720aT Ufohelet Saltat
H fRarsrarg )

Vulcanisation of rubber(I8X FT Tedhai 1hI0T)

This process consists of heating a mixture of raw rubber with sulphur and an appropriate additive at a
temperature range between 373 K to 415 K. On vulcanisation, sulphur forms cross links at the reactive

sites of double bonds and thus the rubber gets stiffened.( 3T JfshdT P2} mﬁw_cf IR & el 3R
3G AT & HTU73 K to 415 K & 1T IRIE & HEF IRA fohal ST 8. doehellehol & gfasreil &hr
fafrareie Feafaat W ew s 9 Ta1ar ¢ 3R 58 TR T FOR g ATy |

In the manufacture of tyre rubber, 5% of sulphur is used as a crosslinking agent. The probable structures
of vulcanised rubber molecules are depicted below (CTAX EEIGEEAEIY W@FTWW3?3CQIEH e=

5% Hoh T ST [Tk streh & &9 # 1T ST & . ToeheliohioT e ohl 3TUT3HT hT Hafmiden TTTAIT
& et YR & TG@rar s aarg 1)

(ljl I, ?H“
~~CH, —C —CH —CH, ~~ “‘“{%II —C=CH _CHE‘"“
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I I I
~~CH, = C ~CH —CH, =~ ~~CH— CH = CH— CH, ™
CH,
Synthetic rubber(F2a ¥ &)
Neoprene (f¥31eT)
. i1
]
, s |
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Chloroprens Neoprene .

2-Chloro-1, 3-butadicne



It has superior resistance to vegetable and mineral oils. It is used for manufacturing conveyor belts,

gaskets and hoses. ( sﬂﬁmﬁ@ﬁﬁé?T?ﬁWmm% ST YT dlgeh Ucc
ke 3R gIST & F11et 7 fRar STar gl)

Buna — N(isggIT-N)
LY M
l ' risarti l
n CH,=CH-CH=CH, + nCH,=CH _-opolymerisation |:Cfl_,—CII_C‘.II—CII_—CH__—CH:|

1.3-Buiadiene Acrylonitrile Huna-N

It is resistant to the action of petrol, lubricating oil and organic solvents. is used in making oil seals, tank

lining, etc.( T UeTel, Toigeh ool 3T Feiae faaraet & i ufarel §. sTerr 3T o -dier 3R &
& oI 3rea’ 311fe s & fpar STar 1)

Free radical mechanism (F&Fd e fharfafe)

Chain initiation steps(&I@ﬂT YR UG)
O O O

[ I Il e .
C.H, —C—&'ﬁ—C—CHH!J — 2C,H,-C-O0 —— 2C,H,
Benzoyl peroxide Phenyl radical

C,H,+CH,=CH, —— C,H,-CH,- CH,

Chain propogation step (&j:E'GIT T q9q)

c,H,-CH,- CH, + CH, = CH, —— C,H,~CH,- CH,- CH, - CH,

CeH,+ CH,~ CH, %, CH, - CH,

Chain terminating step (&IE'GITW 9q)

C,H,+CH,- CH,3-CH, - CH,
. ) —— C,H,+CH,- CH,+} CH, - CH,~ CH,+CH,- CH,}, C,H,
CH,+CH,- CHZ—};1 CH, - CH, Polythene



Condensation polymers (H"ﬂﬂﬂ' Elgﬂﬂw_a-l')

This type of polymerisation generally involves a repetitive condensation reaction between two bi-
functional or trifunctional mono-meric units. These polycondensation reactions may result in the loss of
some simple molecules as water, alcohol, hydrogen chloride, etc., and lead to the formation of high

molecular mass condensation polymers. (S8 X & dgoicha-l H g el qﬁﬁ:&mwﬁaﬁr
HehIgel, BTSaIolel FAANTSS 3MTE STA Tl ITULHT T ATH g1 HehdT ¢ 3N 3T 0TTA GedHTe aret
HeTel SEeh T & 1)
Examples

1. Polyesters (qTforu¥ex)

Terylene( decron) el (SFTT)

0 O
[l |
n HOH,C- CH,OH + n f[{'J{'J{'.'—< >— COOH — ‘EDCH:—CHE—O—C{ >— C }
’ n
Ethylene glycol Terephthalic acid Tervlene or dac
(Ethane-1, 2 - diol) (Benzene-1.4 - di e A

carboxylic acid)

a. Phenol - formaldehyde polymer (Bakelite and related polymers) (@Iﬂ’iﬂ'—tﬁ'ﬁﬁ"lﬁ% EI§T~|$)

OH COH OH OH

HJ_ or (.‘-] [_!{ :']' Ct][”[ H[:']{_.C (_1| 1. '::_Hl
+O1LO0 —— 1 :
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OH OH OH

~e H,C C]LQ ch ——

CH,
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—H,C cn;@— an -
OH

OH OH
Bakelite

Bakelite is used for making combs, phonograph records, electrical switches and handles of various
utensils.(mﬁwm,mmma@ﬁmﬁ%@ﬁmwm
A RaTSTarg )

b. Melamine — formaldehyde polymer (ﬁﬁﬂ'—‘ﬁﬁ?ﬁﬁg ilg?ﬁF)

H M\rf,”\”,.\m, LN \l,/,N\”,NHCH_.un

N. _N + HOHOY —mm———— N. N
NI NI
Melamine Formaldehyde Resin intermediate

FPolymerisation

Melamine polymer

It is used in the manufacture of unbreakable crockery. (38T 3TAT ITHSAT Tt S fAHATOT 7 fomar
JTaTgl)



Polyamides (qTfITATSS)
a. Nylon 6,6 (sTTS1<16,6)
H H O iy
553K L L |
nHOOC(CH,),COOH + n H,N (CH,), NH, Tiigh pressure” N~-CH,)~N-C(CH,)~C T

Mylon 6.6 +nH.0

Nylon 6, 6 is used in making sheets, bristles for brushes and in textile industry.( FI'IST»ITHG,G EF[B'CI'SI’I?TQﬁET,
SIRIT o QMehl 3R TET 3T H foharm ST &)
b. Nylon 6 ((ATSHT 6)

He o =0
g o
333-543K !
H,C CH, —— C - (CH),— N
: H,O
\ / )
H,C —CH, !
Caprolactam Nylon 6

Nylon 6 is used for the manufacture of tyre cords, fabrics and ropes (o_-I'ISTvﬁJH 6, T 3TN TTAR T IR,
gEar AR IEFAT & AT A AT Srarg

Biodegradable Polymers (ﬁaﬁm?ﬁwhwagaa;)
1. Poly B-hydroxybutyrate — co-B-hydroxy valerate (PHBV)

Ol OH
| [ ) ) )
CH~-CH-CH,-COOH + CH-CH-CH-CH-COOH — {(}—Lll I-CH,-C -0O-CH-CI [_.—{J:"r
: - - | | 1
CH, O CH,CH, O
d-Hydroxybulanoic acid 3-Tydroxypentanoic acid PHEV

PHBV is used in speciality packaging, orthopaedic devices and in controlled release of drugs.( PHBV &hT

39T faTRISE Yehfoien, 31Tl & Ugera JiFadt AR ftwet & HafFd A 7 sfrgiarg 1)

2. Nylon 2-nylon 6
It is an alternating polyamide copolymer of glycine (H,N-CH, - COOH) and amino caproic acid

(H,N (CH,)s COOH)  and  is  biodegradable.(  I§  JISiAI(H,N- CH, - COOH)
VHAFNSH(H,N (CH, )s COOH)mwwmwéaﬂTmmﬁu%.)



Some Other Commercially Important Polymers

Name of Polymer Monomer Structure
Pol Pr i
olypropene opene
£on-cnd
Polystyre Styre ?H
olystyrene ne
£oncn}
(Ill
Polyvinyl chloride  Vinyl chloride CH.-CH
(PVC) {_ : _):a
Urea-formaldehyle (a) Urea g
Resin {b) Formaldehyde -E NH-CO-NH-CH, _}n
Glyptal (a) Ethylene glycol -{ ocH-cH.00c, cO}
(b) Phthalic acid

Bakelite (a) Phenol O-H - 0-H
(b) Formaldehyde t@’ ?\@7{3&_ .

arrtrrﬁmnmﬂ:gmsmragam

Uses

Manufacture of
ropes, toys, pipes,
fibres, etc.

As insulator, wrapping
material, manufacture
of toys, radio and
television cabinets.

Manufacture of rain
coats, hand bags. vinyl
flooring, water pipes.

For making unbreak-
able cups and
laminated sheets.

Manufacture of
paints and lacquers.

For making combs,
electrical switches,
handles of utensils and
computer dises.
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