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4. How To Determine The Mechanism of Polymerization

We have seen that the substituent on the alkene determines the best mechanism for
chain-growth polymerization. Alkenes with substituents that can stabilize radicals
readily undergo radical polymerization, alkenes with electron-donating substituents
that can stabilize cations undergo cationic polymerization, and alkenes with electron-
withdrawing substituents that can stabilize anions undergo anionic polymerizations.

Some alkenes undergo polymerization by more than one mechanism. For example,
styrene can undergo polymerization by radical, cationic, and anionic mechanisms be-
cause the phenyl group can stabilize benzylic radicals, benzylic cations, and benzylic
anions. The particular mechanism followed for the polymerization of styrene depends
on the nature of the initiator chosen to start the reaction.

5. Ring-Opening Polymerization in Epoxides

Although ethylene and substituted ethylenes are the monomers most commonly
used for chain-growth polymerization reactions, other compounds can polymerize
as well. For example, epoxides undergo chain-growth polymerization reactions.
If the initiator is a nucleophile such as HO or RO, polymerization occurs by an
anionic mechanism.
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If the initiator is a Lewis acid or a proton-donating acid, epoxides are polymerized by
a cationic mechanism. Polymerization reactions that involve ring-opening reactions, such
as the polymerization of propylene oxide, are called ring-opening polymerizations.
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