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1 5 POLYMERS

BASIC
CONCEPTS

1o Polymers: Polymers are the high molecular mass macromolecules, formed by the combination of Large
number of simple molecules called menomers. The process by which mosomers are converted i
polymers is called polymerisation.
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1. Classification of Polymers
tah ClassHcathon based on soorves:
) Natural polymers: Polymers found in nature, mostly in plants ond animals are colled matural
polymers, e ¢, proteins, nusucal rubber, stc.
(i) Semisynthetie polymers: Polymers which are obtained by making some modifications in natural
polymers by artificial mesns, e.g., nitrocellulose, cellulose acetale, eic,
(i) Syothetic polymers: These we man-made polymers prepared in the laboratory, eg., polythens,
tellon, mylon, cic.
ih Classification based on siructore of polymers:
i} Linenr polymers: These polymen consist of long and siraight chains, e.g., high density polyihene,
polyvinyl chloride, nvlon, eic.
(i} Branched chain palymers: These polymers contain linear chaing having some branches, ¢z, low
density polythene, ghycogen, etc.
i) Cross-linked or Network Polymers: In this type of polymers, the imitinlly formed linesr polymer
chiins an: joined together to form three dimensional network structure, Due to presence of cross
links these polymers are also called cross-linked polymers, e g, hakelite, melamine. see.
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in) Linsar chain ik} Branched chain [6) Cross-Hnked
Fig. 45.17 Siruchurs of pulyme

e) Clussificuiion based on mode of polymerisation;

i) Addition polymers: The addition polymers ane formed by the repeated addition of same or
different monomer molecules. The monomers used are unsaturated compounds, e.g.. alkenes,
alkadienes and their derivatives. Polythens is an example of addition polymer.

333- =T atm. -
nCH; =CH; _‘_;_HI-?-%“'IE S O —CH, -+,
Eihene St Hegh density polvihens




(i} Condensation polymers: The condensation polymers are formed by the repeated condensation
reaction between different bifunctionnl or wifuncticnal monomer units wsually with elimination of
small molecules such as water, alcohol, hydrogen chiloride, eic. Nylon-6, nylon-6, 6 and terylene ore
s0Mme examples,
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() Classifcation bazsed on molecolar forces:

i) Elastomers: Thesc arc the polymers having the weakest intermolecular forces of atraction hétween
the polymer chains, The weak lorces permit the polymer to be siretched. & Few “cross links' ane
introduccd in between the chaing, which help the polymer to retrsct to its original positon after the
force is released & in vulcanised mbber, Elastomers thus possess an elastic character, e.g., buna-5,
buna-N, neoprene, etc.

(i} Fibres: These are the polymers which have the strongest intermolecular forces such as hydrogen
bonds or dipole—dipobe interactions. These polymers can be used for making fibre as their molecuoles
are long and thread-like. Mylon-6, & and terylene ore some common fibees.

it} Thermoplastics: These polymers possess intermwolecular forces of arraction mtermediate between
elastomers and fibres, These are lincar or slightly branched chain polymers copable of repeatedly
softening on heating and hardening on cooling, e, polythene, polyproplene, polysiyrene,
pedyviny| chlomde, e

(v} Thermosetting polymers: These polymers are cross-linked or heavily branched maleculss, which
on heating undergo extensive cross-linking in moulds and again become infusible. These polyrme s
cannol be reshaped, 2. g., bakelite, ures-formaldshyde resing, etc.

Table 15.1: Differences beiween Thermoplastic and Thermaosetting Polymers

il | These polymers saften on heating and hardes oo | On henting they undergn excessive croas linking |
coling. unil hecomae hard.

(i) | These polymers can be remoolded, woeast and | These  polymers  canned bz remoalded  or |
resshagred, | reshaped.

tifi] | These are less britte nnd solable B some’ | These are moee hriitle and insolehle s rgAnEc
organic salvends, solvents |

i} | These are formed by addition polymensation. | Thess sre foraed by condesantion polyrerisation.

(vl | These pollymers have psually lincas seructures, | Thess  polymers  hove  thres  dimensional
cross-linked stmictures.

v} | Examples: Polyethylene, PYC, taflon, nydon, ofc, | Examnpbes: Bakelite, urss—formaldohwde resin,
Lt i

Types of polymerisation rescliomn

Thiere are two broad types of polymerisstion resctions:
{o} Addition polymerisaiion.

(B} Comdensnfion polymersation,

a) Addition polymerisation: This type of polymerisstion involves suecessive addition of monomer unis
1o the growing chain carrying & reactive mtermediate such as a Tree radical or anion,

Depending upon the nature of the reactive species involved addition polymerisation occurs by the
following three mechanisms:

{f] Free radical polymerisation, (i) Cationic polvmeriaation, (i) Ansonie polymerisation
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Free radical polymerisatlon: A varicty of alkenes or dienes and their derivatives are polymerised m the
preseace of i free rudical generating initiator like benzayl peraxide, ncetyl perokide, lert-butyl peroxide,
eic. For example, the polymensution of ethene 1o palythene consists of heating or exposing o light, &
mixture of ethens with o small amount of benzoyl peroxide inftiator. The secpuience of steps may be
depicted as follows:

Chain initlation steps: Benzoyl peroxice underge homolytic fisgion to furm free radicals,
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Chain propagating step:
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Chain termination step: The chun reaction stopa when two free radice] chains combine,
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ik Condensation polymerisatbon: It occurs through a senes of independent resctions [or steps). Each step
invelves the condensation between two bifunctional monomer units with slimination of simple malecole
such as water, alcohol, cic,, and kesds to the formation of the pofymer, Since the polymeer 1= formed in o
atepwise manner, the process is called step growih polymerisation, g, Mylon-6.6, dacron, bakelite. et
Tl 15.2: Differences between Addition and Condensation Polymerisation

H.Mo. | Additinn Palymerization Contbemsation Polymerization
() They are lurmed by adding menomess (o a growing Manomers comsbine together with the boas of small
polyrssr chain withoul loss of any molecules, malecules like HayO, NH,, OO, CHyOH, iz,
i Ieinvolves chain reaction, It abies not invelve clain reaction,
(Efy | They are formed from unsanirated composnds hdemomers hive da o polyfuselicnal groigps.
(iv) | Examples: Polyilens, polypeopens, PVC, wilan, Esamples: Mylon-6. 6, oylon-b, werylee, ghypl,
#ic. hakelile, elc

Preparstlon of Some Tmportant Addition Polvmers
la} Polyibene

() Low density polythene (LDP): It is used in the insulation of eleciricity carying wires, and
manufacture of squeeze botiles, toys and flexible pipes.

nCHy =CH, TR IM02En oy o, g
Ethene ey ol Oy LOF
(it} High density polythene (HDP): It is used for manufaciuring buckess, dusibins, pipes, bottles, e,
nCH; =CH —20K8Tam oy Of, 3
Filtene TiCT, #(CH LAl CHDP
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(Eo— Tl Pokypgene
Uses: Manufaciure of toys, ropes, pipes, carpet fibres, e



feh Polysiyrene

H=CH; H—CHy
& (CgHCO0 @
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Fidwstyrene
Uses: As insuliasor, wrapping material, manufacture of toys, radio and television cabinets,
iy Polvhalosleling: These polymers are derived from halogen substituted okefins.
(i} TetraNooroethene (Teflon):
nCF; =CF; —}';HH* 25,01 —+ CFy —CF; -3,
Tetralliomethene  High pressure Tefbn

Uses: Making oil seals and gaskers, coating wensils 1o make them non-sticky.
(i} Polyvinyl chlocide (PYC):

[ bemamyl peronide
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Uses: Muonafacture of min coals, water pipes, electrical insulation, kand bags, viny] Mooring,
iz} Polyacrylates: These polymess ane ohtained from the ester of acryfic acid (CHy=CH—COOH).
1N Polyacrylonktrile (PAN) or orfon or serylane:
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Progmine aitiile FAR o crlon

Uz s o substituee for wood in the manufacime of commercinl fibres such a8 arbon whicl 15 used
foar muking ¢lothes, curpeis and blankers,

iy Polvmethyhnethacrylate (PFMVMA);

CH, CH,
| Hprn i ]
yl peromide

CH,=0C ; CHy — C—————
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COOCH, COOCH,

B eihylmethacrylaie c Tl 5
Uses: Munufucture of ransparent ohjects such a2 asrerall windows. plastic jewellery, lenses. domes

and sky lights.,
5 Some Impoertant Condensation Polymers
{m) Polyamides: Polymers possessing amide linkeges (—CONF—) ure colled polyamides,
{fi Ny k-6, f6;
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Uses: In muking sheets, bristles for brushes and in textile industry,

1if) Nylon-6:

H
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Uses: Manufacture of tyre cords, fabrics and ropes,
LI

(i} Polyesters: Polymers possessing ester linkages (—C—0—) are called polyesters and are prepired by
the condensation polymerisation of dicarboxylic acids with diols.
(f} Dacron or terylenes:
O
|

n HO—CHy —CHy —0—H + nH—0—C C—0—H :?;%&
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Terylene

Eihylane plyeal Tersphifuliv acid

Uses: Manufacture of wash and wear fabrics, tyre cords, sails and seat belts,
(i} Glyplad:

00
Il |l

n HO—CH; —CH; —0—H + n HO—C C—0H ——————
Ethylens ghyeal = Zm =11 H
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+0—CH; —CH; —0—C 4
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Uses: Manufaciure of paints. lacquer and building materials.
el Phenol-Tormusldehyde polymer (Buloelite and relafed polymers): These are oblained by condensation

reaction of phenol with formaldelyde i the presence of either an acid or base cotalyst. The initial
product could be @ hnear product, novolac,
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Novolae on heating with formaldehyde undergoes cross linking to form bakelite.,

Uses: Movolac is used in paints,
Baketite 15 used for making combs, phocgraph records, electrical switches and hundles of vardogs biensils.

id) Melamine-formaldehyde polymer: Melamine-formatdehyde polymer is formed by condensation
palymerisition of melamine and formaldehyde.

Hy Ha Hy N H 0
+ HCHO
NH, H;

Melamine Froomaldeliyd: Resin intermedinte
e {HN;@INH =" H,}-
1

flelamine palymes

Uses: It is used in the manufacture of unbreakable crockery.

6. Copolymerisation: When two or more different monomers are allowed to polymerise tngether, the product

Tormed is called a copolymer and the process is called copalymensation, Copolymers have properties
different from homapolymers,
i=CH;

1
HEH:|=EH_MH3 + é i W HH:H—(1|=EH—EH]—I©‘N—CH1#
| A-Buticns
Slymene

copelymet Do)

Uses: Bona-5 s used for the manufacture of suotyres, foar tiles, footweir commponents, cable insulation, eic,

Hubber

i) Natoral rebher: Natarnl nabber nsy be considered as 3 fivcar patymer of isoprene (o-methyl-1, 3-botadiens)
und is also called as cis-1, 4-polyisoprene. The ets-polyisoprene consists of various chains held together
by weuk van der Waals intersctions and has a cofbed structure, Thus, it can be stretched like @ sprimg ancd
exhibils elustic propertics.

(b} Vulcanisation: Yulcanisation is the heating of natural rubber with sulphur and an approprinte additive
10 improve its physical properties. On valcanisation, sulphar forms cross-links al the reactive sites of the
double bond and thaes rubber pets stiffened,
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Volcansmed rubber modeciiles

(e} Synthetic rubber: Synthetic mbbers are cither homopolymers of 1, 3-butadicne derivatives or
copolymers of 1, 3-butadiene orits derivative with another unsaturated momomer,
MNeoprene:
ﬂm1=ﬁ'—m=m1 Oy ot Peraxide _I_CHI_[I‘_‘=1:'[-|'_['F[2.]F

€l Cl
Chloroprene Menpross

Uses: In the monufactare of conveyor belts, gaskets and hoges,
Biodegradable Polymers
Polymers that can be broken into small segments by enzyme-catalysed reactions are called biodegradable
polymess. The required enzymes are produced by microorganisms. Since carbon—carbon bonds of chatn
growth polymers are inert o enzyme catalysed resctions, these polymers are non-biodegradable. To
overcome this, certain bonds in the chiin are 10 be inserted so thai it can be made biodégradable. One such
method to make a polymer biodegradable is (o insert hydrolysable ester group into the polymer,
Aliphntic polyester, are bodegradable polymers and many of them are important commercial Siomaterial.
Some important examples are given below,
(@) Poly{-hydroxybutyrate-cof-hydroxy valerate (PHEV): This is a copalymer of 3-hpdroay butanoae
ncid and 3-hydroxy pentanoic acid,

I "
CH; —EH-—-C!H; —000H + CHy —CH,—CH —CH; —000H
JaHypdromy hutannie acd J-Hydrnxy pemasoi: ieid
1 0 CH,—CH,
. ]

u—rlzn— CH; —C—0—CH—CH;—C-

CH,

PHBY »
Uses: It is used in specinlity packaging, orthopaedic devices and in comrolled release of drugs.,
{if} Nylon-2-Nylon-6: It is an aliemating polyamide copolymer of glycine (H; NCH; — COOH) asd iminc
caproic acid (Hy N—{CH; }s COOH) and is hindegradable,
Addition Polymers at a Glanee

[ [ g A e I L e e W T |
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L. Palylbene | Ethene (CH=CH,) | Electrical msulaior, packing
! |  muterialy, film, boathes, v,
3 Polypropens i Propene (CHy — CH=CH, Stonge bartery maks
1. | Polystyrene | Styrene (CgHy — CH=CHy) | T combs, plastic handles, oys
; 4. | Polyvinyl chioride (FVC) CH=CHC1 Pigass, eaincias: vinyl flootings
. Vinyl chiboride
5 Polyretrafluoro ethane (FTFE) or | CF=CF, | Mon-stiek kicherwares, elocisicn)
Tefion kb Biriathdtia | it
fi, | Palymono chlssotrifluen cihene '|:T | Mon-stick, kitchenwares '
' | B— C=CF, -
Monochlpmoinfluom ethene |
]

[T | Puna-§ L, 3-Busndiene and syrene Automohile, yres




(Perspex, Lucite or Acrylie) muaterial
CHs
I Podvethyl screlate CH=CH—COOC,H, Lacouers. filies, bose peibng
Eihyl-2-propenoate
1. Polyacrylondtrile o Aceylane CHA=CH—Ca=h For making clothes, carpeis and
b0, Mutursl Polymers sio6 Gliice
S.No Palymer Monnmer L FE i Lses
L. Celliose Glucose Biopalymer Oecurs m callon, ool wall
- Slurch - Celscoss: Binpalvmer P mulerial diorage in plunts
3 Proteing Aming acids Hiopolymer Essential for grawth
d. Musclefz ncid Macleondes Biopalviner Ess=ntial for life perpetuation
-1 Rayom (Artificial Silk) FHGlueese Procecsed cellulose  Fabrics, surgical dressings
f Matural rubher cid-laoprens Muturul palymer, Used Tor tyres after vulcanisation
{Cir-2-methy]-1-3- elastiomer
LUTERTSTS
T Grin perchs transsloprene Maturnl palymer, Rubhber-like manarial
elassimmer
1. Condensation Polymers af o Glamee
SNo Polvmer Menomer Uses
1 Terylene [Drcron) Terephthalic ecid and ethylens Fopes, safety bedis, tyre cord
ghycol
2 Glypeal {Alky] Resin) PFhthalic acid and ethylene glyeol  Binding matersal. pamis and in preparticn
ol mixed plasie
4, Nykwh Crprolactam (el amide) Fibew, plastic, 1yne conds and mopes
Mybon-b, 6 Adlipse acil and hexamethylene | Sheets, briatles for brushes and in textile
dinmine indusiry
4 Rakelite Prenol and formaldebyde Elecine switches nmd switch boanls |
B hlelanmne-formaldebyde  Metainine and BCHO Crockery I
reLan
i Ures—formaldebyde resin | Ures and HCHO Crockery and Esmipased sheeis

L} BrinaM
9. MNeoprene

Used For stowing il andd solvents
Iesulation coaveyor heli

1,3-Butsmbene and ncrylopninrle
2-Chlorg-1, Fbutniliene
{Chlormprenes|

I Polymethyl methacryloe (PMMA) | CHy — i|_ CO0CH Substinge of glass snd decarative

I (VIPORTANT QUESTIONS N

[A] Remembering & Understanding-based Questions

Very Short Answer Questions {1 mark)
. 1. What are polymers? [WOCERT]
Ans,  Refer o Basic Concepls Poini 1.

Q.2.  How are polymers classified on the basis of structure of polymers? [WMCERT]
Ans,  On the basis of structure, the podvmers are classified us below:

{f) Lincar polymers such as polythene, polyvinyl chloride, e,
(i) Branched chain polymers such as low density polythene.
(i) Cross finked polymers such as bakelite, melamine, et

L R
Ans,

0. 4,
Amns.

0. 5.

0. 6.

Ans.
2. 7.

Ans.

0. 10,

Ans.
Q. 11

Ans.
Q12

Q. 13
Ans,
14,

Ans.

. 15
Anps.

Q. 16
Ans,

Q.17.

Ans,
Q. 18,

Ajis,

In which classes, the polymers are classifled on the basis of moleculkar forces? [MOCERT
On the bagis of intermolecular forces of ttraction polymers are classified into the filbowing closses:
17} Elastomers (/) Fibres (iif) Thermoplastic polymers and (iv) Thermosetting polymers,

Give an example of elastomers, [CBSE Dellii 2009]
Buna=5, neoprems.
Dreline the term polymerization, INCERT)

Polymerisation i3 a process of formation of o high moleculur mass polymer from one or more monomers by
linking mgether 3 large number of repeating structural units through covalent bonds.,

What do you understand by addition polymers?

Palymers which are formed by repented nddition of moaomier molecules containing double and triple bonds
ire: ¢alled addition palymers, Examples are polythene, PVC, PAN, PMMA, eic.

Give the structure and nume of the polymer which is used for making non-stick utensils,

F F

|
- . Teflon

F B,
Explain the term copolymerisation with two examples, INCERT)
When s mixture containing more than one monomeric species i allowed to polymerise, the peoduct obinined
15 called copolymer and the process is called copolymerisation, For example, Buna-5, & copolymes of
1, 3-butadiene and styrene and Buna-N, o copolymer of 1, 3-butadiene and acrylonitrile.
How do you explain the fanctionality of n monomer? [NMCERT)
Functiomality of o monomer is the number of binding sites in & molecule. For example, the functionality of

ethene, propene, styrene, acrylonitnle iz one and that of 1, 3-butadicne, adipic ncid, terephthalic acid,
hexamethylenediamine is two.

Name a synthetic polymer which is an ester.

Terylens or dacron.

Write the monomer units of bakelite.

Phienal and formaldehyde,

What is the main constituent of bubble pom?
Aiyrene—=butadiens copolymer,

Name a synthetic polymer which k& an amide,

Mylan-6, 6.

What s a plasticiser?

Organic compounds which when added 1o plastics make them sofi and workable are called plasticisers,
Exumples are di-n-octylphthalate, cresy| triphosphste, et

What is the commercial name of PMMA? What is its use?

The commercial nume of PMMA {polymethylmethaceylate) is perspex. It is used as a substinge of giass, 1t is
used for making lenses, tronsparent domes, aircraft windows and sky lights.

Explain the difference between Buna-N and Buna-S. INCERT)

Buth are copolymers. Buna-N is a copolymer of 1, 3-butediene and acrylonitrile while Buna-5 is & copolymer
of 1. 2-butadiene nnd siyrene,

I8 == NH— CHR — CO 44, a homopolymer or a copolymer? [WOERT)

It is o homopolymer because the repeating structursl unit has only one type of monemer, Q.
MHs — CHR — COOH.,

Iddentify the type of polymer.
—A—A— A A A — A —
Homopolymer

INCERT Exemplur]



G12 | Kam dea Chemistre—Xi =

1. () Give an example of synthetic rubber and mention its main sdvantage.
{1} Write the structure of the monomer ‘dacron’.
(#ii} Arrange the following polymers in the incressing order of their tensile strength:
Nylon-6, Buna-8, Polvthene
32, Write the mechaniam of free radical polymerisation of ethene, [CBSE Delki 2018]
33. {f) What is the role of benzoyl peraxide in the polymerization of ethene?
(i) 1dentify the monomers in the fallowing polymer:

{Lcﬂm_m_g_mi);

34, Write:
(2} Reaction involved in the preparation of bisdegradable polvester.
{ii} Monomer unit of syathetic rubbor (neoprene),
() Ome wae of Nvlon-8, 6,

[CBSE (North) 2016]
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1 6 CHEMISTRY IN
EVERYDAY LIFE B

L im) Drugs: Drugs are chemical substances of low moleculsr masses (- 100500 1) which interact with
macramslecular mrgets and produce a Bidogical esponse.
b} Medicines: Drugs which produce a therapeutic and wseful biological response.
e} Chemotherapy: The use of chemicals for treatment of discases.
2. Classification of Dirugs
{a} Om the busis of phurmacelogical effect: This classification is based on pharmmcological effect of the
dmpﬂ It 15 useful for tho doctors because i provides them the whle TII?II,[',"I' il dmg_'q aviiloble for the
treatment of & particular type ufpmhlun For example, anplgesics kave pain killing effect. antiseptics
kill or arrest the growth of microorganisms,
1) Om the basis of drug action: 1t is based on the action of & drog on o particular biochemical process. For
example, all antihistamines inhibit the action of histamines which canses inflammation in the by,
(e} O the basis of chemibcal straeture: [ s hosed on the chemical sinsciore
ol the liI'I.IE. DI'IIE.'«T. classified in rthx way share common strocioesl feniypes H-;h'—@—?—NHR
and often have similar  pharmacologionl activity. For  example,
sulphonamides hive common structural features as seen in Fig, 16,1, Fig. 16.1: Structural feglures
() Om the basis of moleonlar targets: Drugs usually interct with biclogical S S
mcrmotecules such us carbohydratcs, proteins, lipids and npeleic acids called arges molecules, This
classification is based upon the type of the moleculir tanget with which the drug imerct, This is the most
usefiel classification for medicinal chemises,
4. Enzymes: Proteins which perform the role of biological catalysts in the body ore called enzymes.
ta) Catalytic action of cozymes: In their catalyiic activity, enzymes perform two major lunclians:

i) The first function of an enzyme is o hold the substrate for a chemical reaction, Active sites of
enzymes hold the substrate molecule in 0 suitahle pumnnn iy that it con be attacked by the resrent
effectively. Subsirates bind to the acrive site of the enzymes throtugh a varety of interactions such
as ionic bonding, hydmgen bonding, van der Wanls interaction or dipole—dipale internction.

(i} The secand fusction of an enzyime 15 1o provide functional groups that will sttack the substrse and
carmy oud chemdcal reaction.

Aclive ske

Fig 1621 {a] fuidaee sile of an enzymss, (bl Subsims,
[c} Enzyme holding tha subatrss



ib) Drog-enzyme interaction: Drugs can hbock the binding site of the enzyme and prevent the !Ju'n_d.iug of
substrate, of can inhibit the catalytic sctivity of the enzyme. Such drugs are called enzyme inhibitors,

Divags inhibit the sttachment of substrates on pctive site of enzymes in two diffesent wiys:

{#) Drugs compede with the natural substrate for Uheir attachment on the active sites of enxymes. Such
drugs are calied competitive inhibitars.

frtie slle ""'

¥ o
LICRE I

Dirug &rd Subsirate COMEEdng Cirug blocks the aclive
lor active sitn of enzyma gilE of BNTyme

Flig 18,3 Dnug and sulsirabe compeding lir mnlive sk

{if) Some drugs do not bind to the engzyme’s active site, These bimal to a different site of :uz.:.-melwhi!:h
is called allosteric site. This binding of inhibitor ot ullosteric site changes the shape of the active site
in such a way that substrate cannol recognise i

If the bond formesl between ) Bcthvn sibe wilh
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Receptor profeins are embedded in the cell membranc in such a way that their small parn
sing motive site projects out of the surface of the membrane ond opens on the ooiside

repion of the cell membrane.
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In the body, message between two newrons and that between neurons to muscles 15 communicated
through certain chemicals, These chemicals, known as chemical messengers are received ol the binding
sites of receptor proteins, To accommadate o messenger, shape of the recepine site chunges. This brings
about the transfer of messaje into tee cell. Thus; chemical messenger gives message to the cell withoul
entering (e cell.

aining ano () < e,

Fig. 16.8: {a} Fecapior roconing cheming! maspenger
&) Snape of b moepior clanged aller attachmsm of messanger
| Recapsar mgains struclurs sfler removal of chamical messenger

® Antagonists: Drugs that bind o the receptor site and inhibet its natral function are called
antagonisis. These are uselul when blocking of message is reguized.
® Aponists: Drugs that mimic the nafural messenger by switching on the. receplor are called
pgonists, These are useful when there is a lack of nomral chemical messenger.
4, Meurologically Active Dirugs: Analgesics and tranguilizers are nevralogically active drugs. These affect
the messgge ransfer mechanism from nerve 16 feceptor.

i) Amalgesic: Drugs which reduce or abolish pain without cansing impairment of consciousness, menial
confusion, incoordinatbon or parnlysis or some other disrbances of nervous system are colled
analgesics. These are classified as follows:

ifl Non-narcotic analgesics: These drogs are non-addictive. Aspirin and pamscetamol are impostant
examples of non-norcotic analgesics. These drugs are effective in relieving skeletol pain spch as
that dhie to arthritis. These drugs have many other effects such ax reducing fever and preveating
plimelet caxgulation,

(i) Narcotic analgestes: These are the diugs which when administered in small doses relieve pain and
produce sleep. Alkaloids like morphine, codeine and heroin belong to the class of norcotic
analgesics. These are chiefly used for the relief of postoperative pain, cardiac pain and pains of
terminal cancer, and in child hirth

id) Tranquilizers: Tranguilizers are a class of chemical compounds used For the treatment of siress,
fatipue, ond mild or even severe mental discases. These relieve anxiety, stress, irmlability or
excitement by inducing o sense of well-being.

Examples;
Tranquilizers like, chlordiazepoxide and meprobamate are used for refieving tension.
Iproniaeid and phenclrine are used a8 antidepressant.

Barbitorates, wiz., veronal, amyial, nembutal, luminal and scconal wre hypnotic, fe. sleep
producing agents,
@ Equunil iz used in controfling depression and hyperteasion,
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1,

Anlihistamines: Antihistamines are the drugs which interfere with the naturid action of histamine by
competing  with histamine for binding sites of receptor where histamine exers i effects,
Brompheniramine, terfenndine, phenimmine maleate (avil), cetrizine and chlorpheniramine are some
examples of antfhistamines,

Auntimicrobial: An antimicrobial tends to destroy or inhibit the pathogenic action of microbes such s
bacteria (aatibacterial drugs), fungi (antifungal drugsy on odher parasites (antiparasitic drugs), selectivaly,
Anlisephics, disinfectants and antibiotics are antimicrobial drugs.

() Antiseptics:.These are the chemical substinces which prevent the growth of microorganisms or kill
them but are not harmful o the living homan tissses. Antiseptics are applied o wounds, cuts, uleers
nnd diseazed akin sudfaces, 0.2% solution of phenal, dettol (o mixture of chloroxylenol and Lerpincol),
bithionod, tincture of odine (2-3%: solution of jodine in abeobol-water), hydrogen peroxide and boric
acid solution are some of the common antiseptics.

(h) Disinfectants: These are the chemical substances which kill MECTOOTEANISMA o0 KLop their growth bot
et harmful io living iesoes, These are used o kil the microvrganisms present in Aoors, druine, woiles, ete.
1% of phenal, chlorine in the concentration of 0.2 1 (1.4 ppm in squenys solution and S0. in very low
concentration act as disinfeciants. L

(c) Amtibiotics: These are the chemical substances produced wholly o parily by chemical synthesis,
which in low concentrations inhibit the growih or destroy microorganisms by intervening in their
metabolic provesses. Antibiotics are of two types:

(1) Bactericidal antibaotics, which have _f_i:lal (killing) cffect on microbes. eg., Penicillin,
aminoglycosides, oflozacin, ete. s R

(7] Bacteriosiatic antibiotics, which have siatc {inhibitory) effect on microbes. o, erythromycin,
tetracycline, chioramphenicol, eic. S )

Spectrum: The full range of microorzanism stiacked by an antibiotic 15 called its spectrum. Antibiotics

which kil or inhibit a wide range of Gram-positive and Ciram-negative bacteria are called broad spectrum

antibiotics, Those effective mainly againgi Gram-positive or Gram-negutive bacteria are narrow spectrum
antibiotics, Ampiciliin, tetracycline, amoxycilin, chloramphenicol and offoxacin are broad spectrum
antibiotics, Penicillin G s a narow spectrum antibiotic,

Antilertifity Drugs: These are the chemical substances which wre ussd to prevent unwanted pregnincies in

women. For example, norethindrone, ethynylesiradiol (novestrol) and mifeprisione. -

Artificinl Sweetening Apents: These are the chemical compounds which are nan-nutritive in nature and

are Used as swhstitutes for sugar in foods and beverages especially soft drinks. Some common artificial
sweebeners are

= Saccharin (Ortho-sulphobenzimide): Tt i weeful as s sugor substitute for dubetic persons and those
who need w control their enlorie intike.

= Aspartame: It is methyl ester of dipeptide formed from aspastic acid and phenylulanine, Aspartame s
wsed oaly in cobd foods and soft drinks a3 it is umssshle at cooking lempernture.

= Alitame: It is a high potency sweetener. The contral of sweetness of food is difficull while wsing
Blihmr A = e

= Sucralose: It is tichlosoderivative of sucrose. Tt is stable at cooking lemperature,

Fuwnd Preservatives: These are the chemical substances which ars added to the food materials o prevent
their spoilnge due to microbinl growth. The most commeanly used preservative include table salt, vepetble
oil, sugar, potassivm metshisulphite nnd sodium benzoate,

Antioxidants n Food: Antioxidants are important and neceasary food additives that help i food
preservation by retarding the action of axypen on food. These are more reactive fowards oxygen thon the
fowsd material they are protecting. For example, butylated hydroxyl toluene {BHT} and butyiated hydroxyl
anigode :Ejiﬁ]. BH:*_._:':»: aclded 1o butter o increase its sheli-life,

I, Amtacids: Chemical substances which remove the excess acid in the stomach and raise the pH o

approprise fevel, e.g. sodium hydrogencarbonute, 2 minture of aluminiom and magnesiom hydroxide,
rnitidine, e

1% Soap: Soaps are sodivm or potassium salts of long chain fatty ncids. Soaps containing sodivm salty are

foomed by heating fat (Le., glyceryl ester of fatty acid) with suenns sodinm hydmonide wolution. This
reaction is known as saporificeion.

r.-":—U—E—‘:urH_ﬁ Cl IJ——-CIH
I

C —Ciybys  + INaOH ——= CH—OH + 3C;iH;;000Ma

| Soafimm | Sualman slvanic

CH _EI'.'Hl.'i hyediginide {:‘HJ—{_‘I’I (s
Cilyceryl, esier of Gilyeemd

s scild (Tat)

In this reaction, esters of farty acids are hydrolysed and the sonp is obiained in the colloidal form. 1t s
precipitated from the solution by adding sodivm chloride. The solution left ofier removing the sopp
contums glyeerol, which can be recoversd by Fractional distillation. Soap is a good cleansing agent wnd (s
biodegradable. Soaps have two disadvantages:

= Soaps cannol be used in hard water ag ealeiom and magnesiom lons present in hard water form
msobuble calcium and magnesivm soaps, respectively.

— 4+
EC”H-!,ECGH Na + L‘ﬂ_-li —s 2Nl + 1{_,‘]-..-H”'EEH:I']3 Ca
Faluble sodium |issdhle
slisgrmie (S caléilom simrale
The insoluble zeaps separate a5 scum in the water and hence o part of soap is wasted, In fact, this scum
creales hindrinee o washing because ihe precipitates of these soaps adhers onto fibres of the cloth us
EUIMMY mass,
= Soap connot be used in acidic solutions a5 ncid present in the sodution precipitote the insoluble free
furty acids which adbere onto the fabrics and thus decrease the ability of soaps to remove oil from
fabrics,

13 Synthethe Deterpents: These are the cleansing agents which have all properties of soaps, but actually do

not contain any seap. These can be used both in soft and hard water as they give foam even in hard water.

Synthetic detergents are of three types, namely anionic, cationic and non-ionic.

() Amionic detergenis: These are o named begause large pant of their molecules are anions and it is the
anionie part of the molecule which is involved in the clennsing action, These nre sodium salt of
silphonated long chain aleohols or hydocarbons. For example, sodium laory] sulphate, sodivm
dodecylbenzens sulphonate, ete. Anionic detergents are used in household work and in tothpastes,

() Catbonie detergents: These are so called because large part of their molecules are cations and it is the
cationic part of the molecule which is involved in the cleansing nction. Cationic delergents ore
quaternary ammonium  salts of wmines with acetates, chlorides or bromides as - anions.
Cetylrimethylammoniom bromide is a cotionic detergent and used in hair conditioness, Cationic
detergents have germicidal propertics and are expensive, therefone, these are of limited use.

(i) Non-innle detergents: Non-ionic detergents do not contain any ion, These are esters of high molecular
mass alcohols. One such detergent is formed when searc acld reacts with polyethyleneglyeol. Liquid
dishwaghing detergents are pon-ionic type.

= The problem in the use of detergents is thue if their hydrocarbon chain is highly hranched then bacteria

cannol degrade them easily. Slow degrodation of detergents leads 1o their sceummlation and this causes
wader pollution. Unbeanched chain can be biodegraded more easily and hence pollation is prevented.



