POSTER CONTRIBUTION PC.31

Combining steric and electrostatic stabilization using
hydrophilic macroRAFT agents in an ab initio emulsion
polymerization of styrene.
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Poly(ethylene oxide) (PEO)-based molecules have demonstrated their unique potential for
latex syntheses and are considered as an important class of surfactants in industry. The
efficiency of the stabilization strongly depends on the anchorage of the PEO part on the
surface of the latex particles. Various strategies have thus been employed in the literature to
introduce PEO segments onto the surface of latex particles via physical adsorption of
amphiphilic block copolymers. However, depending on the affinity between the adsorbing
block and the particle surface, they may be rapidly desorbed after latex syntheses. To
overcome this drawback, PEO segments can be anchored using for instance thiol-ended PEO
chains as chain transfer agent-surfactant (transurf)!. Thiocarbonyl thio compounds of
structure R-SC(=5)-Z are much more efficient chain transfer agents than thiols. Indeed, when
Z and R groups are properly chosen, a very fast and reversible transfer can be induced. This
feature is at the origin of the powerful RAFT polymerization technique? In this process all the
chains carry a thiocarbonyl thio chain end functionality (-SC(=S)-Z) at the end of the
polymerization. For polymerization in dispersed media, one may take advantage of the
reactivity of this chain end to produce stabilizers via the in situ formation of surface active
block copolymers, providing new tools to design latex surfaces®+.

This paper focuses on the synthesis of electrosterically stabilized PS latex particles, by
combining cationically charged RAFT synthesized polymer chains with PEO-RAFT chains-
Protonated form of poly(dimethylaminoethyl methacrylate) (P(DMAEMA /H*CI)-RAFT),
recently synthesized in our group by the RAFT process®, was first tested as a potential highly
hydrophilic precursor of stabilizer in an ab initio batch emulsion polymerization of styrene
performed under acidic conditions. Then, a hydrophilic PEO-RAFT was synthesized and
used in conjunction with P(DMAEMA /H*CI")-RAFT for the production of double stabilized
PS latex. Finally, the double stabilization strategy was further investigated using a PEO-b-
P(DMAEMA /H*Cl)-RAFT block copolymer, a single molecule capable of providing
electrosteric stabilization in one step. Beneficial aspects of the resulting double stabilization
were evidenced by comparing the behavior toward pH variations and freeze-thaw cycles of
these latexes.
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