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“Macromolecular Engineering for Advanced Materials” Abstract of Commemorative Lecture

“Role of Living Polymers in the Development of New Materials”

Prof. Michael Szwarc

Living polymer technique provides an unprecedental control on the polymerization process
and therefore is of great value for synthetic polymer chemists. The lack of termination and
chain-transfer allow an easy control of molecular mass of the produced macromolecules. In
contrast to the conventional poly-addition, where termination or chain-transfer determine
the size of the resulting polymer, the size of a living polymer is determined by the operator,
who can stop the reaction at any stage by “killing” the living polymers or extend their length
by supplying additional monomer. Moreover, by choosing an initiation process much faster
than the propagation, or by initiating the polymerization by small living oligomers or, in the
extreme case, by the “monomeric living polymers” one may produce polymers of uniform size
or of any desired molecular mass distribution.

The persistent activity of the end-groups of living polymers allows for the formation of a
variety of di-, tri-, and poly-block polymers. These materials show many unexpected
properties, as shown by the peculiar behavior of Kraton Rubber. The causes of the strange
behavior of block polymers and their usefulness in various applications will be elaborated in
the lecture.

Closely related to block polymers are the star-shaped and comb-shaped polymers. Their
rheological properties are of considerable interest and will be discussed in my talk.

Finally, the functionalization of living polymers’ end-groups promises to be of great
practical value. The various possible applications of mono- and bi-functional polymers will
be discussed and the underlying ideas will be extended to the functionalized star-shaped and
comb-shaped polymers. These materials might gain many uses in medical and

pharmaceutical fields.



