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Nitroxide - Mediated Radical Copolymerization of Styrene and 

Divinylbenzene: Predictions in the Pre- and Post-Gelation Periods 

using Different Modeling Approaches 
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Three modeling approaches for lhe NMRP of slyrene-divinylbenzene were used for 

describing experimenls performed ai differenl inilial condilions: a rigorous approach 

(model A) based on balance of species and melhod of characteristics in lerms of 

generaling functions and two simplified approaches based upon mass and momenl 

balances, numerical fraclionalion and pseudo-kinelic melhod (models B and C). 

Balances of palhs connecting groups were used for lackling loop formalion reaclions. 

A crilical comparison of lhe effecl of underlying assumplions of lhe Ihree approaches 

was carried ou\. Simulalions making use of lhe concepl of palh balances presented 

good resulls for lhe prediclions of pendanl double bonds (PDB) concenlralion. 

Numerical fraclionalion can easily allow for empirical reaclivily changes wilh average 

molecular size (Ihrough lhe generalion index). Thus. simultaneous agreemenl for 

predictions of sol weighl-average molecular weighl (Mw) and gel fraction (Wg) could 

be found wilh experimenls ai 90 ' C. Experimenls ai 130 ' C implied a higher 

crosslinking reaclivily. which mighl be relaled lo a higher mobilily of polymer chains. 
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