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OUTLINE

 RAFT



CRP

Living polymer chains with active end groups

CRP
Predeterminated MW and narrow MWD.

Applications include adhesives, coatings,

FRP
electronics, nano-technology, and biomaterials.
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Applicable to a large range of monomers
Polymeric materials with controlled structure
Success under a wide range of reaction conditions

Wide variety of RAFT agents structures
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RAFT

Weak C-S bond
Free radical leaving group, R
(must be able to reinitiate polymerization)
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scCO

Liquid Supercritical Gas
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High purity, low toxicity, low cost.
Controllable dissolving power.

Inert solvent.

Low viscosity favors mass-transportation.
Advantages in the operation.

0 Elevated pressures required.
0 Compression costs.
0 High capital equipment investment.



RAFT POLYMERIZATION IN scCO,

Complexity of the kinetics
and mechanisms presents

Solubility of the RAFT agent,
Z and Re groups

Interaction between |
controller and surfactant In

dispersion polymerization
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MODEL AND SIMULATION

= To develop a model, using Predici, for RAFT
polymerization processes in dispersion systems in scCO,
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SIMULATION RESULTS

“ PREDICI: dispersion_CO2 (distribution_mode)
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SIMULATION RESULTS
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SIMULATION RESULTS
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SIMULATION CONCLUSIONS

The model captured the expected effects of
RAFT agent to Initiator ratio,.pressure and
temperature on polymerization rate an
molecular weight development.

More detailed and systematic experimental
studies on this'topic are needed for model

validation purposes.



EXPERIMENTAL RESULTS

=» To evaluate RAFT agents, commercially available
or synthesized In dispersion~ polymerization In
scCO2

=» Evaluate the effect)of operating conditions, P, T
on monomer conversion and MWD

eDesigning and Improved recipes and operating
conditions for the RAFT dispersion polymerization
In scCO2









EXPERIMENTAL SYSTEM




MMA RAFT poLymerizATION IN SCCO,
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Gabriel Jaramillo-Soto, Pedro R. Garcia-Moran and Eduardo Vivaldo-Lima
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STY RAFT proLymerizaTiON IN SCCO,
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EXPERIMENTAL CONCLUSIONS

There are too many experimental
factors to study.

Results strongly depends on the RAFT
agent structure.

S-(thiobenzolil). thioglicolic better results
with STY than MMA.

Stabilizer concentration importance.

Model optimization.
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