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PLASTICS AND SYNTHETIC FIBRES

Pl astics and synthetic fibres are nman-nade pol yners, nade by the
chem cal industry using raw materials obtained fromcrude oil.

Pol yner s

Pol yners are nade in two ways: by condensation or addition.

In both cases small nol ecul es call ed nononers are |inked together to
form |l arge nol ecul es called polyners. The reaction is called
pol ymeri sation.

ADDITION POLYMERS

Addition polynmers are very |ong-chain nol ecul es nmade fromsnal |,
unsat ur at ed nononers produced by cracking. The small unsaturated
nononers j oi n together by the opening of C=C doubl e bonds.

EXAMPLE 1 Pol yet hene, nmade by pol ynmerisation of Ethene.
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Et hene Pol yet hene

It is used to insulate electrical cables and to nake plastic bags etc

EXAMPLE 2 Pol ychl oroet hene (fornerly called Pol yvinyl chloride or
PVC), nade by pol ynerisation of Chl oroet hene.
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Chl or oet hene Pol ychl or oet hene

It is used to insulate electrical cables. It is also used instead of
Iron to make buckets, drain-pipes, guttering etc. because of its much
| ower density and the fact that it does not rust!

PROBLEM

For the addition polynmer below, draw the structure of the repeating
unit and thus deduce the structure of the nmononer fromwhich it was
nmade:
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ANSWER

T

The repeating unit is: —Cli— Cli—
H F

H\ /F
The nononer is: C=C
AN

H F

CONDENSATION POLYMERS

There are two functional groups per nononer. Links between nononers
are forned by a condensation reaction between these functional
gr oups.

EXAMPLE 1: NYLON

Nyl on i s made by pol ynerisation of the follow ng two nononers:
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1, 6- D am nohexane
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Decanedi oyl chl oride

1, 6-Di am nohexane is a primary amne (it contains the NH, group)
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The two nononers pol ynerise by condensation. Hydrogen chloride is
gi ven of f:
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Both Nyl on and proteins are pol yamdes: they both contain the am de
(peptide) link. Proteins are naturally occurring condensation
pol yners.

EXPERI MENT
Prepare Nyl on:

Nyl on fibre

+— 1, 6- D am nohexane

Nyl on forns at the
interface

—+—— Decanedi oyl chloride

The strength and | ow density of Nylon nmakes it ideal for making
clothes and ropes. It's low friction (slipperiness) makes it ideal
for maki ng gears and beari ngs.




Pol yner s
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EXAMPLE 2: POLYESTERS

The nononers are carboxylic acids with TWD - COCH groups e. g.

Hexanedi oic acid
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C-C-C-C-C-C sinplified CH —C
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and al cohols with TWDO - CH groups usual ly:
Et han- 1, 2-di ol
H H
HO—&—&—CH simplified HO CH
to ->

[
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Condensati on i nvol ves | oss of Water:

- H,0
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Pol yest er

Pol yesters are used in nmaking clothes. Terylene is a polyester.

PROBLEM

Draw the structural
make the pol yester bel ow
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formul ae of the two nononers which were used to
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ANSWER Perform an i magi nery hydrol ysis
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Et han- 1, 2-di ol Fumaric acid

Pol yesters, Nylon, Polyethene, PVC, Polystyrene, Perspex and
silicones are all exanples of thernoplastics (they nelt on heating)
so they can be noul ded into the shapes required e.g. drain-pipes,
pl astic bags etc.

Sone plastics do not nelt on heating e.g. Urea-nethanal, Bakelite and

Form ca. They are described as thernosetting. Their heat resistance
makes them useful for making electrical sockets and pl ugs.

Uses of plastics depend on their properties.

° Pol yet henol dissolves in water it is used as wet-strength
adhesi ve.
° Kevl ar, a polyner simlar to Nylon, is very strong and is

t herefore used for making bullet-proof vests!!

° Bi opol, a polyester, is biodegradabl e (broken down by bacteria
or fungi) and is being used for carrier bags and ot her
di sposabl e itens.

POLLUTION PROBLEMS

The strength and durability of all plastics is an obvi ous advant age
but their durability can lead to environnmental problens: since nost
are not biodegradable they |ast forever, polluting the environnent.

Burning is not a suitable means of disposal: plastics burn to give
of f toxic fumes. The actual conbustion gases depend on the el ements
present in the plastic:

° Pol yet hene contai ns Carbon and gi ves of f Carbon nonoxi de CO when
it burns

° PVC cont ai ns Hydrogen and Chl orine and gives of f Hydrogen
chloride HO when it burns

° Pol yur et hanes (used to nake foam rubber cushions) contain
Hydrogen, Carbon and N trogen and give off Hydrogen cyani de HCN
when they burn.



