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Topic 13 : Plastics and Synthetic Fibres Revi sed March 2002

Polymers are | arge nol ecul es made by |inking together smaller nolecul es
call ed monomers. The 'linking together process' is called

polymerisation. Pl astics and synthetic fibres are man-nade pol yners
(Synthetic nmeans ' man-nmade')

The nononers are usually al kenes, produced by cracking crude oi
fractions, and other unsaturated substances. These nononers join

t oget her by addition (opening up their double bonds). Polyners called
pol yal kenes are forned :
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Exanmple 1 : Polynerisation of Ethene to form Pol yet hene.
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Et hene Pol yet hene

Exanmpl e 2 : Polynerisation of Propene to form Pol ypropene.
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Pr opene Pol ypr opene

Both polyners are thermoplastic - they nelt on heating and can therefore
be noul ded.

Probl em Fromthe structure of the
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Sone pol yners are thermosetting - they do not nelt on heating and so
cannot be noul ded. Urea-Methanal is a thernosetting pol ynmer which,
because it does not nelt, is used to make things which m ght get hot
e.g. electric plugs, pot handles etc.

Uses of Polymers

The uses depend on the properties of the polynmer : Pol ypropene is used
to insulate wires because it does not conduct electricity ; expanded
Pol ystyrene is used as a packing material because of its |ightness.

Pl astics have certain advantages over natural nmaterials.

Exanpl es :
1. They do not corrode |ike netals

Pol ypr opene can be used to nake drain-pipes instead of I|ron.

2. Their fibres are stronger than natural fibres.
Nyl on junpers do not wear as quickly as those nade from cotton or
wool .

Pl astics al so have certai n di sadvantages which natural materials do not
have.

Exanpl es :
1. They are not biodegradable (broken down by bacteria or fungi).

Paper is biodegradable ; paper bags, once thrown away, break down.
Pl astic bags |ast forever and pollute the environnent.

2. They burn to give off toxic funes and therefore cannot be disposed
of by incineration.

The particular funmes depend on the el enents present in the
pol yner

° Pol ymers contai ni ng Carbon (Polyethene, Polypropene) give off
Car bon nonoxi de CO

° Pol ymers cont ai ni ng both Hydrogen and Chlorine (PVC) give off
Hydr ogen chl ori de HC

° Pol ymer s cont ai ni ng Hydrogen, Carbon and Nitrogen
(Pol yur et hane) give off Hydrogen cyani de HCN



