Kinetics and Mechanism
of Polymerization

polymerization techniques : The process of linking together of the monomers to form a
wlymer (macromolecule) may be called polymerisation. The physical aspects of polymerisation
eactions decide whether the monomer is polymerised in its condensed or gaseous state, whether it
B F.Dh;monsnd as such or along with other inert components such as solvents and non-solvent.

These varying physical conditions leads to different polymerisation techniques, as discussed as

1. Bulk pul_vmerimtiun : The monomer is taken in the liguid state and the initiator is
figgobved in the monomer. The chain tra nsfer agent, whenever used to control the molecular weight
s also dissolved in the monomer itself. Therefore, the whole system is in a homogeneous phase. The
reaction mixture 18 heated or exposed to a radiation source for initiating the polymerisation. As the
] isation proceeds, the viscosity of the medum increases and mixing becomes progressively
fifficult, leading to products with very broad melecular weight distribution.. Another disadvantage
of yulk polymerisation 1s that as the medium gets viscous, the diffusibility of the growing polymer
¢hair restricted. the probability of chain collision becomes less and the rate of
i isation increases enormously.

Bulk polymerisation is quite simple and the product obtained has a high purity. The polymer
ined can also be used as such since no -solation from other components is involved. The bulk
merisation technique is used in free - radical polymerisation of methyl methacrylate or styrene
transparent moulding powders and cast sheetings and also of vinyl chloride to get PVC resin.
Solution polymerisation : In solution polymerisation, the monomer is dissolved in a
le inert solvent along with the chain transfer agent, whenever used, The free-radical initiator
) dissolved in the solvent medium, while the ionic and uuurl:lmatmn catalysta can either be
ed or suspended, The w& of the intert solvent medium helps to control the viscosity
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main disadvantage of the solution palymerisation technique is that chain transfer to the
AT h,mmm put and hence, it is difficult to get very high molecular weight

production of polyaerylonitrile by free-radical polymerisation
ation is carried out at industrial level. Block co-polymers

® use of solution technique,

tion : Only water-insoluble monomers can be polymerised by this

ended in water, in the form of fine droplets, which are stabilised

The size of the monomer droplets formed depends on the monomer-to-w
ation of the stabilising agents and also on the type
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Guch (YPe of polymer is a straight chain polymer which differ from the polymer
hat has a branched structure. Another important charncteristi
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e different type of head to tail polymers are possiblo in vinyl polymerisation

Atactic in which stercocentros are randomly disposed on either side of

] 1] l.'h-ﬂLn-
ayndiotactic in which configuration of atersocontre alternate rogulurly

actic in wheih all the stereocentres have identical configuration.

e, head to tail polymerisation of propylene produces a polymer in which every nther
scentre. Many physical properties of the propylene depend on the atereochemintry of

the strotchod
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S three arcangements of methyl group and hydrogen along the chain at stereccentres

syndiotactic and isotactic as discussed above.

r vinyl polymers are :
..; . «'It is an addition polymersation o
ferent propertics.
ity polyethylene (LDPE)
nsity polyethylene (HDPE)
thylene is heated at 500.800 K and under o pressure of about 2000 utmosphere in
won, then low density polyethylene is obtained.
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nil is of two types. Both types of polythens

FET 18 transiucent, tough solid compound.
e ter g it is used cable insulation.
 conductor, chomical inert, tough and flexible plastic.

aging and in the manufacture of pipes. squeezs bottles and toys and is

hyl ne takes place by Ziegler-Natta process heating at comparativel
s, then high density polyethene is obtained. 1t 1 prepared by
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Concensatson Polymensation or Step Growth Polymensation
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fulcanisation process, natural rubber is treated with sulphur under beat s to modify i
Sulphur reacts with the polymer moleculy forming u croms linked network Dus to oo
pngih of the rubbur increasos. When vuleanised rubber is strotched then thess soprens
) stretched but do not slip on ane another On removing stress, isoprene chiains came
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). The Vulcanination process can be snhanced in the presence of
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mechanical properties to other commercially available polymers, The electrical properties
L o runed uning the mothods of organice-synthesis and by advanced dispersion technigues

iical structures of some conductive polymers are given bolow
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polyindole and aniline and their copalymers ave the main class
e 'i"mrﬂ:?;‘j (PPV) and its soluble derivatives are emerged
ant seml eonducting polymers. Today, poly (3-alk vithiaphenes)
ars according to their compoesition are given in the following
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Hetero atoms present

~Nitrogen-containing Sulphurcontaining
| The N is in the asromatic | The sulphur is in the
aromatic cycle ;
Paly (thiophene)s (PT)

Poly (4, 4- ethylene
dioxythiophene) (PEDOT)
glyindoles The 8 is outside the

Foly {p-phenylene
sulfide) (FPS)




