New fluorinated surfactants for nanogels preparation in supercritical CO,

Authors;

Alaimo David’, Beigbeder Alexandre?, Dubois Philippe?, Broze Guy’, Grignard Bruno® and Jéréme

Christine®
Affiliation:

(1) Center for Education and Research on Macromolecules (CERM), University of Liége, B6a,

Sart-Tilman, B-4000 Liége, Belgium.

(2) Service des Matériaux Polyméres et Composites, Université de Mons-Hainaut, 20 Place du Parc, B-

7000 Mons, Belgium.

Summary (max 200 words):

A series of novel fluorinated amphiphilic stabilizers of different architectures (diblock, comb, or
palm tree copolymers) were successfully prepared by reversible addition-fragmentation chain
transfer and used as stabilizers for the dispersion polymerization of 2-hydroxyethyl methacrylate
(HEMA) in fluorinated solvents, namely a,a,a-trifluorotoluene (TFT) and in supercritical CO,. The
effect of the amount and the architecture of the copolymer on the size and the stabilization of the
particles was studied. In TFT, we found that whatever the experimental conditions, scanning
electron microscopy showed the formation of submicronic (typically about 300 nm) spherical
particles, with a narrow size distribution but at higher copolymer concentration, smaller and less
aggregated particles were produced. Using supercritical CO, as solvent, we also obtained spherical
nanoparticles with a diameter around 300 nm. Very good results were obtained using the diblock
copolymer compared to the two other architectures giving more aggregated particles. Furthermore,
the surfactant properties of the copolymers were investigated by measuring the interfacial tension
at the H,O/TFT and H,O/Air interfaces, and correlated to their stabilizing efficiency for the

dispersion polymerization of HEMA.




