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Some important condensation polymers, Ltheir

reparation and uses arc discussed below :
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1. Polyesters«< [ Jvmers which have ester linkages
gre called oy ofers and are I,rJ.rg'jrnHr'af by the condensy
n pohwmerzafion of diacids with diols. Two impor-

ster polymers are disc ussed below

tant polye
_ 1. Terylene or Dacron. It is prepared by con-
densation polymerization ol ethylene gl col and
a chmmation O water. The
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ing of a mixture of zinc
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acetale and antimony trioxide.




Mg Course Chemistry X

17 Frrinadec)

H,N=CH=C00H .,rH__N_g_”_H'll]'I'I--H_.!\—LII—!I:‘.IHH
i ] ¥

i NH=CH=C0| — NH=CH=CDOH + (= 1H0

|
i R

A ptypepisde. fy

——e HyN—UH =00
|
t

FIGURE 17.15. Farmatmmn of a polyprpisds

1i i chear from bl shove struciure Uhal cach polypepide chian has o free amimo gre ':!'_"l "::"""' 1:2
mil & free carboxyl growp ot the ather end. These are collectively callod s end groups 1| I--Jmlllin: IE:rca
il hoving the free — N, group is called the N-terminal end wheroas the amimo acil il havVing
CUHH group s called the C-terminal enid :
Writlig amd smenchsiure of polypeptides As i malter of convenion the struciures of |'m!\-]'!|.'fllll:lLH
are written in such & way that amino acsd with the free amine (= MH, ) group is writlen on the le¢ft hand
shede ol the ||I.|J'|-]1I.'I|I|\.I.|.' chain while the wmino acid with the lree carboxgd (=COK .!Hl grovap “. "'T!"_t" ':E
thie rigght handd gade of the ciham. This o tripeptide, stanipicsphenylaanine | Al-Glv-Plie) 15 represente
o Dualliovues
M- Terminal residue C-Terminal residue
0, ()
||:
H,N = CH = C- NH = UHy =€ = NH = CH = COOH
| Cilyring | |
i | CH,CH,

Admnim IMsenylalamine

Al — Gly — Phe or A—G—F
The nume of wny palypeptides is writion starting [rom the M- terminal residue, While writing the
mame, the sullix lne m the npme of the amino acid & I|:p|_n.|.'d by W (g, glveyl lor glycine und alanyd for
aluning ete.} for all the constituen! a-umino acids except the C-terminal residue, This nomencluture is
asiiully ol wsed. lnstead (e thice leiter abbreviations or one letler codes for the varions a-aminog acids
presend i the chain i used. For cxample, the above Iripc'pl.id: 1% named an ﬁh‘ﬂ'}"m‘lt ar A—G—F

PR i
ADD TO VOUR KNOWLEDGE

b The st widely used method lor determaning the N-terminal omino scid residos m a protein or g pobypeptide

palectle s cafled the DNFansthod or Sunger's method. Dunng this method, the polypeptide B treated with

I+ luestieZ, d-dinitrobenzene (it called the Sanger's reagent ) in presence of NaHCO, when (he comespond.

g 2, d-dinitropheryl (IINF) dermaiive b formed. This apon ydrolysis ghves 8 DNP-amine seid snd & mixture !

of free aming scids. By wentifying the DNF-ammo stid, ihe N-terminal amino acd resdue of o protein of &
pelypeptiche can be determined,

L The most widely used method for delermining the C-terminal amino acid resadoe in o eI or o {

o lnyelirsinolysis. In this method, the polypeptide (s treated with a hydrazine ot 373 K when all amino

acll resdives excepd the Coterminal ane s converted into tmino-acid hydrazides (H;NCHRCONHNH,). The

mixture af thus obtalned is subgected to chromulography over a column of sirong cation cxchange

resin On ehuthon, the strongly b vdrides are retained, but the free aming neid i etuted. By Wentifying
the free nming achd, the C-terminal ating acid residue of & prolein or o polypentide cin be determined.
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(i) It is u good electrical insulator and hence
is used lor coating wires, cables and other electrical
g"ll“.l‘\_

(i) Iis also wsed in making gramophone

records and hase pipes.

2. Polytetrafluoroethylene (FTFE) "r;yé

Starting material. TetrufTuorocthylent™ (F,C
= CF;).

Reaction, In presence of oxygen, tetri-
Nuoroethylene polymerises to give polytetrafluoro-
¢thylene called reffon.

0,
=P
FPolvtetraflvoroethylene
or Tellon
Uses, Teflon is flexible and inert 19 solvents
I and to boiling acids even 1o agua regia and is stable
upio 598 K.

(1) Because of its great chemical inertness and
high thermal stability, teflon is used for making
non-stick utenxils. For this purpose, a thin layer of
A teflon is couted on the inner side of the vessel.

(@) It is also used for making gaskets, pump
packings, valves, seals, non-lubricated bearings, fil-
ter cloth etc.

n CF,=CF,
l'eirmfluoroethylens

Explain.

3, p,,[:,rmunm:i

Starling D
ethylene (CIFC =

Reaction. B
pnlymerisuliun |
ethylene.

n CIFC = |
Monochlor
triflunrncthyl

The proper
cthylene are s
fluoroethylene. H
gtoms in it make!
to heat and to ch

Uses. Iis usi
IV, Polydie
polymers have al
under the headin
16.112. Com

A number
di:nr-ati.nn pﬂi}i‘ml
and formaldehy
c:uss:d in Sec. 16
ton.

ne gives 4 product in which phenyl
addition of free radicals 1o mo
maore stable free radical. For ex
ke stable benzylic radical (1) rather

e R—CHl—'E:H (More s

i R—C'L;‘b‘:“"’"‘
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- -4 CH,~CH
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N
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CHCH CH: + 3N + 2 NHy
P raprybe i § Mpeasry et
— ON + 6H0

. 20H=CH-
g oy mid Al K

aorplimiirihe

I
Uses. Folyil evlomitrile 15 hurd, hisrny and

high melling mile riul
used in the mrisaniifacture ol Cxrlaan and

TINLE
used for making clithes

Acrilan hibres which are
arpets and blankels

Jlso uscd in the propard

thiir qualities

(#) I 1 slion o ather

polymers 1o improv
I I"nh-h-llh-ulrﬁll-u. This class

L] Ll fanl |-|||'_.'1|||-'.-.

has Lhe follow-

g Lhre
1. Palyvinyl chloride 1r"i'l'|
Starting ruiah-rinl.—"'ﬁ-l;.'] chloride

{ I|:'—'| l“—l ]:
Henction
hloride palymer

In prescoce i [l;r-u_\hjnw. vinyl
s 10 [orm poly inyl ¢ hloride.
1"c rompdes
-:'Hl—f|| —
Cl
Fihe
— CH,-CH-CH;~CH-CH,~CH=
I |
cl cl d
oar +{_"H1-CH-)-;l
|
Cl
Pulyvinyl chloride
The monomer vinyl chloride is itself manufac-
1ured either by the addition of HC! to acetylene in
presence of mercury sults as catalyst or by
dehydrochlofination of ethylene dichloride.
“=.'+
CH=CH +HO —= L'H1=L"I-I—L1

Apefyhend Vinyl chlirkde
ET3-TAK
CH,C1-CH Q1 =—= CH,=CH-Cl+ HCl
Eihylene dichlornee Vinyl chionde

Uses. It is a pliable (casily moulde d) polymer and thus
has very widc range of applications. Far example,

(i) When icized with high boiling esters
<uch as di-n-butylphthalate, it is used for making
raincoals, hund bags, ic dolls, shower curtains,

dibutylphthalate is sl volatile, o
cvaporates slowly. As u result, soft plasticized vinyl
polymer eventually loses its plasticizér and

¥
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i e
J ,I . L prepared by initiating 1l fica] grobymaeriration «
pamipobymer chain, (al A b wddlithon of a1 excesk of the secontd monoEes
4, Lairiall ...|.||:|-||||| N b hormoysotirner T Jes off coie i I-"'-'”“" ey &
i Ehum sracitlher Fcerorieer it aee callted grull copolymers, Fort wimile
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k B 1] ]
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T ol @ erali copolymes
e I + wilitin of 8 Bomopolymer chidn inthe pre ence of asccond
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T ' bt can iniiiate polymerization of ihe second mofmes

J underpoes long range reversible
d from lalex which 1 a collowdal

i has remarisble clasboly &

i I !
nall applied lorce It 15 manglscture
i rer Lates is obtaincd by making incisons in ihe bark of rubber trees 7

| grirics such as Southern Imidia (Kernl, Tumil Mada, Karnatka cic.)

Iewidias (4 | sl h Americh clc
structurr. Chomically, patural f by s a 1, d-polymer of seprene (ie. 2-methyl-1, 3-butadicne)
H CH,
[P shymer § b |
el (Hu(H, ——— O, =CuCH=CryY,

ji = Fuibas rrene
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(TET. Puptides g §
Peptides ure Ay, |
carbiosyl gronp ol jang
mnleculs of waler T
five elc. mnlecules of ghe

his [ |

o i - st with the

& meiel with ihe limination of 3
acciiding as e, Thite, [t
For exampile, whep _ i

T - e (et the
bidies with ihe MH ='||-L.|-|||J-l|-'l|:|'|'-.""- lis

dipeptide, glveybalanine

HiN = CH,

Likwine

L g =
10H tHE-NH- oy — (# a1
=1yl

1= OH — o0oH

HyN = CHy <[00 -
CH,

Citprylmlaning (Kily—Ala)

Alternatively, the —NH, prow
formabion of @ dillerem thpepiide

P ol glyeans may react with -CO0OH group of slamine resulling ks the

nlanylglycine | Als - Gy

H,N = CH = C0) _ii',i', N G e Baoh
errereted o L _.--H,u
'.Hj W e

Alaane

FiT T CH, — COOH

H,N - CH ST
|
CHy
Alanylghine (Als—Lily) y
o ’

The —C = N — hond in cafied the peptide bond or the peptide fkage. -
=il i here is o fres aming groag bl one ¢
fer beth ihe dipeptides, Le, glyeylalanine and alarylghycine, ¥ : 1 :
el !:::Imrlnam'l groop al the other end. These groups cun further reacd with appropriste funetional
aroups of other o amino acids (o form tri-, etrs-, pentipeptides elc

17,58, Polypeptides _ . - ‘
if u lnrpe number (hundreds (o thousands) of a-amino scils arc joined by peptide bands, the

dvamide thus formed is called a polypeptide Fig. 17.15.
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MELAMINE = FORMALDEHYDE
POLYMER

1 ﬁﬂ Maolscular Mass of Polymers

Daring the process of synthesis of
polvmers, the degree of polymenzition or (he
length of the polymer chain depends upon the
avalability of monomer molecules near the grow-
ing polymer cham. Smee the sumber of monomer
maolcciles differs from one place W another in the
reaction mixture, therelone, a particulur sumple of
Ilﬂ'!'_lhﬂli: [l(‘l_'fml contamns o number o Lpecies of
virying chain lengthe. Since each speeies fras o dif.
ferent molecular mass and g gen sample of g
[HHPEr comtiny amsimiber of srch apecics, therefore,
::fmmﬂ'lrf @i @ whole has an averare molecidlar
lmrﬂ-in :ﬁw Hmﬁmm”"—h a1 Proreins,
definitem g "f‘;”:;f;f fenpth unel hence have

Types of avernge molecular mass.
rmmdwmm"mm d'ﬁmr: :::

i
V) Namber avetage malecala mass (Mn)

Al
(i) Weight average moleculaor mass ( Mw)

(1) Number avernge molecular mass (Ma)
ITNy Ny Ny are the number of macro-
molecules with molecular masses M, , M, , M, .
respectively then the number average molecular
mass of the polymer is given by
o M NM o NM, 4
. NN+ N,
INM,
e |
where N, is the number of macromolecules of
ith type with molecular mass M,

The number average molecular mass (Mn) i
determined by using methods which -.lupn.u'}d uﬁ
the number of molecules present in the polymer
sample, viz, colligative properties such as osmotic
hressure, depression in freezing points and eleva-
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