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very important unit.
Thermosetting,Thermoplastic, vulcanisation, nylon-66, Bakelite. 
read understand and prepare it for exam.
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® 7.2.5. Industrial and Daily Life Applications of Polymers

Natural and synthetic polymers are extensively used in many industries such as automobile,
mechanical, chemical, textiles and construction etc.

1. Polypropene is used widely in industries like textiles, packaging, stationery, plastics,
aircrafts, construction, rope, toys etc.

o

PVC i.e. poly vinyl chloride is used in the manufacture of sewage pipes. It is also used
as an insulator in the electric cables.

PVC is also used in vinyl flooring.
4. Glyptal is used for making paints, coatings and lacquers.

5. Bakelite is used for making electrical switches, kitchen products. toyvs, jewellery, fire
arms, insulators, computer disc etc.

6. Polystyrene is actively used in packaging industry. Bottles, toys, containers. trays, disposable
glasses, plates, TV cabinets etc. It is also used as an insulator.

7. Polymers also find wide applications in aircrafts, aerospace and sports.
Polvthene is used widely in manufacturing plastic bags and bottles.

9. Polymers are also used in medicines such as in formulation of proteins, antibiotics. el
caps or in coating of tablets.

10.  Structure of polymers is used to determine the utilization of polymers in various medical
fields such as surgery, ophthalmology. pharmacy. dermatology etc.
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B 7.3. PLASTICS

Plastics are organic materials of high molecular weight, which can be moulded into any
desired shape when subjected to heat and pressure in the presence of a catalyst.

Polythene, polypropylene and polystyrene etc. are common examples of plastics.

#7.3.1. Additives for Plastics

The plastic industry has grown very rapidly. The raw materials used in this industry come
from all parts of the nation mines supplying the basic needs for phenols, aldehydes, acids etc.,
the forests supplying the wood, farmers providing lactic acid from milk and bean meal from
soya plants, the querries giving asbestos and vinyl resins, paper and textile mills providing

paper and fibre for laminated plastics, cotton plantation growing cotton for cellulose and petroleum
fields yielding hydrocarbons.

The various components are compounded together to produce the desired characteristics in
the product. The main additives for plastics are as follows :

1. Binder : It is the resin which is used as binder in the plastic. Its function is to hold

or bind the different components together. They are usually cellulose derivatives or some natural
resins. Resin should have properties which makes it fusible and mouldable. Binder in the beginning

has lesser number of cross-links but once these are part of adhered material, the number of
cross-links increase to the extent that it cannot be moulded again.

2. Fillers : Fillers are added to plastics to reduce their cost. Fillers also improve hardness,
tensile strength, finish and workability besides reducing shrinkage on setting and brittleness.

For example,

(/) Carborundum and mica are added to provide hardness.

(ii) Barium salts are added to make the plastic impervious to X-ray.
(fii) Asbestos is added to provide heat and corrosion resistance.

Most commonly used fillers are wood-flour, china clay, talc, saw-dust and paper pulp etc.

3. Plasticizers : Plasticizers are materials which are added to resins to increase their plasticity
and flexibility but ar the same time decrease its strength.

Most commonly used plasticizers are vegetable oils, camphor, esters and some phosphates
(like tributyl phosphate).

4. Stabilizers : Stabilizers are added to improve the thermal stability of the plastic during
polymerisation.

For example, vinyl chloride polymer shows a tendency to undergo decomposition and
discoloration at moulding temperatures. So during moulding, heat stabilizers are used. Stabilizers
commonly used are salts of lead (e.g. white lead, 162_1(1 chromite, red lead etc.) and transparent
moulding compounds like stearates of lead and cadmium.

5. Cross-linking agents : Cross-linking is the formation of a chemical link benveen molecular
chains to form a three-dimensional nemwork of connected molecules. Plastics cross-linking agents
. : . ina special rubber etc.
are Taic (triallyl isocyanurate) and china specie
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m 7.3.2. Types and Appllcatlons of Plastlcs

Plastics have been classified into thermoplastlcs and thermosetting plastics :

Thermoplastics : The plastics in which the intermolecular forces of attraction are in between
those of elastomers and fibres are called thermoplastics. They can be melted and moulded easily

into desirable shape again and again. There is no cross-linked bonding among them. For example.
polythene, PVC, PS etc.

(There properties and reactions have been discussed in previous section 7.2.4)

Thermosetting plastics : These are normally semi-fluid substances with low molecular masses.
When heated, they first become soft and on further heating, they undergo chemical change and
acquire three-dimensional cross-linked structure with strong covalent bonds and set h
permanently. Each molecule is held rigidly in place by others. Thev cannot move about wl
heated. Therefore, such plastics are hard and rigid and do not soften when heated again

For example : Buna-S, Nylon-6 and Bakelite.
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® 7.3.3. Examples of plastics and their applications

Various examples of plastics and their applications are mentioned in the following table :

 General properties

Common household uses

N
D

Polyethylene
Terepthalate

Good gas and moisture barrier properties
High heat resistance

Clear

Hard

Tough

Microwave transparency

Solvent resistant

Mineral water, fizzy drink and beer bottles
Pre-prepared food trays and roasting bags
Boil in the bag food pouches

Soft drink and water bottles

Fibre for clothing and carpets

Strapping

Some shampoo and mouthwash bottles

N
A
HDPE

High Density
Polyethylene

Excellent moisture barrier properties
Excellent chemical resistance

Hard to semi-flexible and strong
Soft waxy surface

Permeable to gas
HDPE films crinkle to the touch

Pigmented bottles stress resistant

Detergent, bleach and fabric conditioner bottles
Snack food boxes and cereal box liners
Milk and non-carbonated drinks bottles
Toys, buckets, rigid pipes, crates, plant pots
Plastic wood, garden furniture

Wheeled refuse bins, compost containers

5 O
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 Plastic type

General properties

Common houschold uses

TAY
D
\_l
Polyvinyl

Chlonde

Excellent transparency

Hard, rigid (flexible when plasticised)
Good chemical resistance

Long term stability

Good weathering ability

Stable electrical properties

Low gas permeability

Credit cards

Carpet backing and other floor covering
Window and door frames, guttering

Pipes and fittings, wire and cable sheathing

Synthetic leather products

N
&

Low Density
Polyethylene

Tough and ftlexible

Waxy surface
Soft-scratches easily

Good transparency

Low melting point

Stable electrical properties

Good moisture barrier properties

Films, fertiliser bags. refuse sacks
Packaging films. bubble wrap

Flexible bottles

Irrigation pipes

Thick shopping bags (clothes and produce)
Wire and cable applications

Some bottle tops

D
PP
Polyvpropylene

Excellent chemical resistance
High melting point

Hard, but flexible

Waxy surface

Translucent

Strong

Most bottle tops

Ketchup and syrup bottles

Yoghurt and some margarine containers
Potato crisp bags. biscuit wrappers
Crates, plant pots, drinking straws

Hinged lunch boxes, refrigerated containers

Fabric/Carpet fibres, heavy duty bags/
tarpaulins

VA"
D
PS
Polystyrene

Clear 0 opaque
Glassy surface
Rigid or foamed
Hard

Brittle

High clanty

Affected by fats and solvents

Yoghurt containers, egg boxes

Fast food trays

Video cases

Vending cups and disposable cutlery
Seed trays

Coat hangers

Low cost brittle tovs

N
D

OTHER

There are other polymers that have a
wide range of uses, particularly in

engineering SeCLors.

Nvion (PA)
Acrylonitrile butadiene styrene (ABS)
Polycarbonate (PQ)

Layered or multi-material mixed polymers
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; 7.3.4. Difference between Therm

oy

oplastics and Thermosetting plastics

Difference between thermoplastics and thermosetting plastics is as follows :

memma—

S.No.

Thermoplastics

Thermosetting plastics

1.

wn

They are formed by addition
polymerisation.

They consist of linear long chain polymers.

All the polymer chains are held together
by weak Van der Waals forces.

They are weak, soft and less brittle.

They soften on heating and harden on
cooling.

They can be remoulded.
They have low molecular weights.

They are soluble in organic solvents.

They are formed by condensation
polymerisation.

They consist of three-dimensional network
structure.

All the polymer chains are linked by
strong covalent bonds.

They are strong, hard and more brittle.

They do not soften on heating.

They cannot be remoulded.
They have high molecular weights.

They are insoluble in organic solvents.
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