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Summary

Molecular weights in emulsion polymerization are usually very high. Control of molecular weight by application of chain transfer agents, e.g. thiols, in the recipe is an option. Another option is to use catalytic chain transfer by e.g. cobalt complexes. Very small amounts of catalyst, i.e. less than 1 ppm based on monomer, are sufficient for proper molecular weight control.

For MMA the catalytic chain transfer proceeds by the catalytic cycle shown in scheme 1.
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Scheme 1 Catalytic cycle for Co-mediated molecular weight control.

Partitioning of the Co-complex over the particle phase and the continuous phase (water) is an important issue in design of recipes for latex production using catalytic chain transfer (CCT). In addition experimental results reveal that cobalt complexes being “completely” insoluble in water can control molecular weight in more than one particle. So transfer of these complexes between the particles does not proceed via the aqueous phase but via a collisional mechanism. 
The presentation will focus on the performance of batchwise and continuous operation in terms of the molecular weight distribution in seeded emulsion polymerization using catalytic chain transfer. The performance for continuously operated reactors will be discussed using experimental results obtained in the pulsed packed column. This tubular reactor combines low net flow rates with intensive radial mixing and very limited backmixing.
Recommendations will be given for recipe development and operation when using catalytic chain transfer for molecular weight control.

