Chemistry in everyday Life
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Attend Chemlstry class at 4PM today




* The word ‘Polymer’ came from + Sl 2UeG HT 3cUNT & A Asar

two Greek words Z rgre ! 37UTT e 3R
‘poly’ meaning many and 'FX ! AT ' ShIs/ HIET
‘mer’ meaning part/unit. q gé gl
* dgolch Uah GIE;C\UI ali% .
« So, a polymer is made up of qRIGd FldATcHS, 3?5'3_57
many repeating units. &?EH a:FIIEI a3 3|35| el %’I
B ENE {-Ndo-llcd-lch EEF?T
T Y . el ‘3#1? O e
. ese repeating units are derived ara &S
from some simple and reactive
molecules known as (m) EI—')EFII?-N J

monomers.



Polymerisation
The process of formation of polymers from respective monomers is
called polymerization. It takes place under certain specific condition.
e.g., when acetylene gas is heated in red hot copper pipe, its three
molecules combine to give benzene which can be considered as

polymer of acetylene.
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Plastic Rubber Fabric
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* These are the organic

polymers of high molecular

mass. They remain soft

during the course of their

preparation and can be
shaped in any form.

e These are of two types:

1. Natural plastic
2. Synthetic fibre
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Natural Plastics qﬁ;ﬁq; TG

* These are made by plant CI'I?«"CT SEIY
material like starch, gﬁ TRt A
cellulose and tree of &, 3cledvul ITEer '\ﬁaa’r\l:r
eucalyptus. fe

Synthetic Plastic q;ﬁj:r 'r(,lm

* These are synthesized in . ?:rg,r ER:ﬂTJTQTIT»IT qT SSECTol
laboratory or industry. H FaT0 ST &

* These are further of two . N 3
rese 1 Jg &l YR & B8ld &:

1. Thermoplastic 5 aAfaReT carfees

2. Thermosetting plastic



Some plastics which get
deformed easily on heating and
can be bent easily (i.e., become
soft on heating and hard on
cooling), are known as
thermoplastics.

E.G., Polythene, Polystyrene,
Teflon and PVC are some
examples of thermoplastic.




Thermoplastic

Monomer

Uses

Polythene Ethene (CH, == CH,) For making toys, bottles, polybags, pipes, dustbins
etc.
Teflon Tetrafluoroethene For making oil seals, gaskets and for non-stick surface

(CF, == CF,)

coated utensils.

Polystyrene

Styrene(C,Hs — CH == CH,)

As insulator in the manufacturing of toys, radio and
TV cabinets, combs, etc.

PVC (Polyvinyl
chloride)

Vinyl chloride (CH, == CH-
Cl)

For making rain coats, dish antenna, hand bags, water
pipe, etc.

Polypropene

Propene (CH; — CH == CH,

For making toys, pipes, roper, fibres, etc

Lucite

O
L}
{HC =—C —C —OCH3)

For making contact lenses
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Some which when molded once, $S Tollited VW gid & fSiee

can not be softened by heating, are g?%{a%%“% FIh aj%mqq:r

called thermosetting plastics. Jel dAIT ST_HehdT| Soo.
These are irreversible and also al quiiéliméal WEIHEEEHI;EIEI g—ﬁ?
called rigid temperature polymers. . §
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1. Bakelite 2. m-s-a-

2. melamine



Bakelite

is a copolymer of phenol (C,H.OH) and formaldehyde (HCHO)
formed in the presence of sodium hydroxide. It is a poor conductor
of heat and electricity. It is used for making electrical switches,
handles of various utensils, etc.
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Melamine
It resists fire and can be tolerate heat better than other plastic. It is
use for making floor tiles, unbreakable kitchen wares, fabrics which
resists fire, etc.
Plasticizers can convert a hard and brittle plastics into-soft and easily

pliable plastic.
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RUBBER

NATURAL RUBBER




Rubber (Id3)

 Rubber is a natural polymer.
Earlier, it was used for
erasing marks of graphite
on paper, so it got name
rubber.

* Itis of two types.-
1. Natural rubber
2. Synthetic rubber




Natural Rubber
It is obtained from the latex( milk of the tree found in
equatorial evergreen forest) of the rubber tree. It is the

cis-polymer of ISOprene.
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Synthetic Rubber :-
It was discovered by Mathews and Harris. Eg. Of synthetic

rubber are:
1. neoprene rubber,

2. buna-N,
3. Thiokol rubber
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1.

3.

Neoprene - chloroprene.

Used in conveyor belts,
gaskets, hoses, electric
cables etc.

Buna-N — 1,3 — butadiene

and acrylonitrile. Used in
oil seals, tank lining etc.

Thiokol — Dichloroethane
and polysulphide. Used
as rocket propellant as it
releases oxygen.
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Vulcanisation of Rubber :-

It is the process in which rubber is heated with sulphur to

improve its resistance and elasticity. The obtained vulcanised rubber
is strong, more resistant to chemicals and can withstand high
temperatures.

5% of sulphur

Buna-S ( butadiene styrene rubber) is used in making bubble gums.
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NATURAL FIBRE




Fibres
Fabrics (clothes) are made from fibres.

These are of 2 types:

1. Natural fibre
2. Synthetic fibre
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Natural Fibres
Obtained from plants and animals. Used in the manufacture of
paper and textile e.g. cotton, hemp, jute flax etc. Animal fibres
consist of proteins. E.g. silkworm silk, spider silk, wool etc.
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Semisynthetic Fibres

Obtained by treated natural fibres with some chemicals.

E.g., Rayon.

Rayon is obtained by chemical treatment of wood pulp (cellulose), a
natural fibre. Cellulose is first treated with cold sodium hydroxide
and then carbon disulphide to obtain viscose. That’s why rayon is
sometimes called Viscose rayon.
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Rexin is an artificial leather obtained by vegetation of
cellulose.
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Synthetic Fibres

Obtained from chemicals in laboratories and industries.
E.g. nylon, polyester, metallic fibre, silicon carbide fibre etc.

qc®a A

Sog JIITRATAT S8Eciol & IHTAT H Wied fhar ST g1 I8
[(fficT g & § IO dA-diad JlelltEey, Hlfcdeh
, [AeliepieT FTE1SS Y 31T




Some Synthetic Fibers, their monomers and uses

Fibres Monomers Uses
Nylon Hexamethylene diamine In making toothbrushes,
(1%t obtained in 1935) roper, parachute, net of fish

trappings, garments etc.

Polyester (dacron/terylene) Ethylene glycol and In making clothes, hose pipes
E.g. PET terepthallc acid of fire extinguishers.
Carbon Fibres Carbon In making the parts of space

vehicles and sports items

Orlon Acrylonitrile As a substitute for wool for
making blankets etc.
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Ceramics (FRTAF)

Uses of Ceramics

Pottery, table wares, tiles,
building bricks are some
popular ceramic products.

Refractive bricks are used for
lining in furnaces.

Abrasive ceramics are made of
silicon and tungsten carbides
are used in cutting and grinding
tools.

Some ceramics are used as
superconductors to attain very
low temperature.
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Soaps
Soaps are the sodium or potassium salts of long chain
fatty acids (RCOONa).
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Manufacture ( Saponification Reaction)

Fat + Sodium hydroxide Soap + Glycerol
(Glyceryl esters of stearic acid) (Sodium salt (By-product)
of fatty acid)
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. There should be no free 1. SHH Had & oIl
alkali in a good soap. gleT Eloli%Q I

. 'Agood soapshouldnot 2. 3HH 10% & 38
contain moisture more =Pl ag‘r g‘ﬁ-ﬁ SNy

than 10% 3. Ug Ucdhiglad H Fo
. Soap must be soluble in glsil dIgT T 9T
alcohol and should not HId AT SH Tche]

crack during use. Jol dIgT|



Why soaps do not work in hard water?

Soaps react with calcium and magnesium ions present in

hard water and form insoluble calcium and magnesium
soaps.

They separate as scum in water and also adhere to
clothes as gummy mass.

Hair washed with hard water looks dull due to the sticky
precipitate.
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Detergents (379HTSH)

They can be used both in ) ?Flg 3R chcbi{ arel
soft and hard water STl H 3919

because their calcium and %Ua = 3”“ %— F1fh s?ﬁ?

magnesium salts are ﬂ??-ﬂ‘f\l?il?:r STUT STl ;ﬁr

soluble. Thus, they have gﬁ;‘r ol 3d: I8

relatively stronger Q:I'IEIFIT 9eTehd

cleansing property as geoT %ﬁ%rrr 0T TWA &
No

compared to soaps.



Detergents are chemically alkyl sulphate or sulphonate or

ammonium salt of long chain fatty acids( having 12-18
carbon atoms). e.g., sodium lauryl sulphate, sodium p-
dodecylbenzensulphonate.
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Sodium sulphate and sodium silicate are added to the

detergents to keep the washing powder dry and to maintain its
alkalinity
Detergents clean the surfaces by decreasing the surface tension.
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* Soaps are
biodegradable while
detergents which have
highly branched
hydrocarbon chain, are
non-biodegradebable
and cause water
pollution.
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Detergent is a salt of?
Sodium

Potassium

Aluminium

Both A and B
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2. What should be the
percentage of moisture in
a good soap?

A.
B. More than 10%
C.

D. zero

Less than 10%

Equal to 10%

2. Th TS UIgaT A
A FT gferd w4
gar aifgu?

A. 10% & &H

B. 10% ¥ 319
C. 10% o SR

D. Ry




3. Which of the following 3. FeR 9Tl H T
formed by soap in hard SaRT ATST

water? 7 O Sl 917
A. Scum A, HAT

B. Foam B. hIH

C. Soil c. A<

D. water D. 9lal




4. Which of the following is
added in detergent to make
itdry?

A.
B.
C.
D. Neither AandB

Sodium sulphate
Sodium silicate
Both A and B




5. Which of thefollowing is 5. AT Tamliresd H

thermosetting plastic? 8 il AT 87
A. Teflon a) CFollal

B. Lucite b) elHTSC

C. Bakelite c) dlhellsc
D. PVC d) drara



6. Natural rubber is a
polymer of?

A.
B.
C.
D. Buna-N

Isoprene

Neoprene
Thikol

6. UTehices IR

Ueh Glsoich g7
A. ng:q’lﬁrrr

B. 39T
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7. Vulcanisation of rubber 7. {&¥ &l dodholleh{Ul
is the addition of? SHh Hdr 87

A. 5% carbon A. 5% I
B. 5% sulphur B. 5% "¢
C. 10% carbon C. 10% &I
D. 10% sulphur D. 10% "ol



DRUGS

Drugs are chemicals of low molecular masses. On the

basis

of therapeutic actions, drugs are classified as

follows:
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Antipyretics
‘Anti” means against and ‘pyretics’ means pertaining to
fever. Drugs wused are aspirin, crocin, ibuprofen,
paracetamol, phenacetin, analgin, novalgin etc.
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Analgesics
Reduce pain. E.g. aspirin, paracetamol, morphine (which is an
opium alkaloid obtained from poppy plant ) etc.
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well as antipyretics. It is also used in prevention of
heart attacks due to its anti-blood clotting action.
Morphine is a narcotic (addictive) analgesics. It is
obtained from opium poppy.

Marijuana is a sedative.
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Antibiotics

Inhibit the growth or even kill the microorganisms. These are
obtained from microorganisms and used to destroy the other
microorganisms. Penicillin was the first natural antibiotics
discovered by Alexander Fleming in 1928. Penicillin is bactericidal
antibiotics.
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Antiseptic
They prevent the growth of microorganisms or kill them
but are not harmful to living tissues. E.g. furacine,
soframycine.
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Disinfectants

These are applied to inanimate objects such as floors,

drainage systems, instruments etc. E.g. phenyl, 1%
solution of phenol.
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Sulpha Drugs
These drugs contain sulphur and nitrogen. These are

effective against bacterial infection. Sulphanilamide was
first sulpha drug prepared in 1908.
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Anaesthesia
Cease the sense organs. The first anaesthesia diethyl
ether was used by William Morten in 1846. Other

examples of compounds used as anaesthesia are cocaine,
diazepam, halothane, nitrous oxide, pentothal sodium etc.
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Quinine is an anti-malarial drug which is obtained

from cinchona bark.
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Antacids

Neutralize the acidity in stomach. E.g. Aluminium
and magnesium hydroxides.
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GLASS
It was first prepared in Egypt. Composition of ordinary glass is

Na,0.Ca0.6Si0,
It is prepared by melting sand (silica), sodium carbonate (soda) and

calcium carbonate (limestone) in proper proportions and at
moderate temperature. .
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Some scrap glass (cullet) is also added to the mixture as
flux which makes the mixture fusible.
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Types of Glasses, their properties and uses
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Types of glasses

Soda glass or soft glass Windows glass, bottles, dishes, tubelights, domestic utensils etc.
Potash glass or hard glass Hard boiling glass test tubes, beakers etc.
Photochromatic glass Eye lenses and goggles
Pyrex glass Laboratory equipments
(Borosilicate glass)
Flint glass Optical instruments like lens of camera, prisms, microscopes,
telescope and in electric bulbs
Crown glass Optical instruments
Jena glass Bottles for keeping acids and alkalis in laboratories
(best form of glass)
Crook’s glass Eye lenses used in different eye defects
Lead crystal glass Various ornamental items, costly glass containers
Quartz glass or In making bulb of ultraviolet lamp, laboratory equipment.

Qilica olace
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Annealing of Glass
In this process, the glass utensils are allowed to cool slowly, steadily
and moderately. If glass is cooled very slowly, it becomes opaque
and when it is cooled very rapidly, it becomes brittle and fragile.
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Coloured Glass

Gl FIT



Substances Colour Substances Colour

Carbon Brownish black Nickel and manganese Black
monoxide

Cadmium Yellow (Lemon) Manganese dioxide Pink

Sulphide

Cobalt Oxide Deep blue Ferric salt or sodium Fluorescent
uranate yellow

Cuprous Oxide Glitter red Potassium dichromate Green and green

yellow

Cupric Oxide Peacock blue Gold chloride or purple of  Ruby red
cassius

Selenium Oxide Orange red Sodium chromate or Green
ferrous oxide

Ferric Oxide Brown
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Water glass is basically a compound of sodium silicate (Na, SiO,)
and prepared by heating sodium carbonate with silica. It is
soluble in water.

Safety glass has a transparent plastic layer of vinyl acetate resin in
between 2 glass layers.
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Optical fibre is used in the telecommunication and endoscopy.
Ground glass is produced by grinding ordinary soda glass with
emery and turpentine oil.

Coloured glasses for goggles have lanthanide oxides.
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Optical fibre is used in the telecommunication and endoscopy.
Ground glass is produced by grinding ordinary soda glass with
emery and turpentine oil.

Coloured glasses for goggles have lanthanide oxides.
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EXPLOSIVES

These are the substances which on combustion produce extreme
heat and energy with a strong cracking sound. They consist of pure
compound like TNT or a mixture of fuel and an oxidiser. Explosives
can be classified as primary explosives, secondary explosives and

tertiary explosives.
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1. Trinitroglycerine (TNG)
It is also called Noble’s Oil and prepared by mixing conc. H,SO, and
conc. HNO; in glycerine. So, it is an ester. It is a colourless oily liquid
used in making dynamite, invented in 1846.
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Trinitrotoluene (TNT)
It is prepared by the reaction of toluene with nitrating mixture
(conc. H,SO,and conc. HNO,). It is frequently used as explosive. It
was firstly invented in 1863 but commercially used first time by UK.
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Research and Development Explosive (RDX)

Chemically, it is cyclotrimethylene trinitramine. It is also known as
Cyclonite (in USA), hexogen (in Germany) and T4 (in Italy).
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It was firstly invented by HENNING in 1899. It is
also called plastic exploder. It is a very powerful
explosive and can be used pure or in plastic
explosives.
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When plastic substance like polybutenic acrylic acid is added to
RDX, it is called Plastic Bounded Explosive (PBE). The explosion
energy in normal RDX is 1510 kcal. When some aluminium powder
is added to RDX, explosive C-4 is obtained which is deadly
destructor.
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Trinitrophenol (TNP)

It is prepared by the reaction of phenol with conc. H,SO,
and conc. HNO;. It is also called picric acid. It is also called
ultra exploder explosive.




Dynamite
It was invented by Swedish chemist and engineer Alfred Nobel in
1863. It consists of 3 parts : nitroglycerin, one part diatomaceous
earth (Kieselguhr) and a small mixture of sodium carbonate. It is
used in blast purposes in mines.
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