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W oX B H RAFT mediated Polymerization of Chloroprene to Control Polymer
Structure and Improve Rubber Properties

This paper discusses about reversible addition-fragmentation chain transfer
(RAFT) mediated polymerization of chloroprene (CP) and consists of five chapters.
In the first chapter, the background and the purpose of this study are described.
In the second chapter, the results of RAFT-mediated emulsion polymerization of CP
and the analytical date of these polymers are presented. The first successful controlled
radical polymerization of CP in an emulsion via the RAFT process using a nonionic
emulsion system combined with a dithiocarbamate-type RAFT agent was demonstrated.
The combination was found to be efficient in making stable emulsions and achieving
the controlled polymerization of CP. The selection of suitable conditions, involving the
type and quantity of emulsifier, and the pH of the system, was required to control
the radical polymerization behavior and to afford a well-defined primary structure of
the poly(CP)s formed by RAFT-mediated emulsion polymerization.

In the third chapter, the properties of RAFT-mediated poly(CR)s are presented. The
cross-linked poly(CR) obtained from RAFT-synthesized polymer exhibited better
physical properties. Further improvement of the tensile strength, elongation at break,

and tear strength of the carbon-black-containing poly(CR) was also observed by the

replacement of the pyrrole carbodithioate-end groups with thiol end groups. When the poly(CR)
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was used as a solvent-based adhesive, RAFT-synthesized poly(CP) showed beiter storage stability,
because the pyrrole catbodithioate-end group can be interacted with metal oxide, preventing
unfavorable aggregation.

In the fourth chapter, CP-based block copolymers have been synthesized via RAFT-mediated
emulsion polymerization of CP using polystyrene and polyacrylates, such as poly(n-butyl acrylate)
and poly(2-ethylhexyl actylate), macro-chain transfer agents (CTAs) via one-pot (in-situ), two-step
process. In the presence of polystyrene macro-CTA, CP was added as a simple second monomer
and the polymerization was conducted under suitable conditions to afford block copolymers. In the
case of polyacrylate macro-CTAs, the addition of CP as an emulsion with small micelles was
crucial to obtain targeted Block copolymers.

In the fifth chapter, the above results are summarized and fiture prospects are proposed.
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