©
2012 2014

Control of Reversible-Deactivation Radical Polymerization in a Heterogeneous Medium
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Free-radical polymerization is one of the most versatile polymerization
techniques, and by introducing various types of reversible-deactivation reactions for the growing
radicals, the polymerization system could be endowed with livingness to be called as the
reversible-deactivation radical polymerization (RDRP). For a miniemulsion RDRP, the threshold diameters
below which the polymerization rate deviates significantly from the corresponding bulk polymerization are
shown quantitatively. On the basis of the present theory, it was found that the intermediate termination
model applies for the dithiobenzoate-mediated RAFT polymerization of styrene.
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Fig.1 Reversible deactivation reaction scheme in
each type of reversible-deactivation radical
polymerization (RDRP). In the figure, P;iX or XP;
is the dormant polymer with chain length i. R’
is the active polymer radical with chain length i.
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Table 1. Concentration of a single molecule
inside a particle with diameter d.

Particle Concentration of a single
diameter, d molecule, [Single],
nm mol * L1
1000 (=1um) 3.18 x 109
200 3.97x 107
150 9.43x 107
100 3.18x 106
50 2.55 x 10
25 2.04 x 10
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Fig.2 Calculated threshold droplet diameter,
below which significant polymerization rate
increase occurs.|[7]
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Fig.3 Monte Carlo simulation results showing the
droplet-size (d,) effect on the miniemulsion
polymerization rate.[7]
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Fig.4 Conversion development during polystyryl
dithiobenzoate-mediated RAFT polymerization of
styrene. The symbols are the experimental data,
and the curves are the theoretical calculation

results.
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