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Theoretical kinetic model

The reaction mechanism followed in this work is summarized in Table 1.

Table A1. Typical simple kinetic mechanism of free-radical polymerization
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where, I denotes initiator, M monomer, PR* primary radicals, Pn
* and Dn live radicals and 

polymer chains of length n, kd, kI, kp, kr, kfM, ktc, ktd, the rate constants for the initiator 

decomposition, chain initiation reaction, propagation, depropagation, chain transfer to monomer, 

termination by combination and disproportionation, respectively.
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Based on the reaction mechanism illustrated in Table A1, the equations describing the mass 

balances of species in a batch isothermal reactor can be derived (Table A2). 

Table A2. Species mass balance equations in an isothermal batch reactor
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where :  is the total concentration of “live” polymer: and δ(n)is the Kronecker 0P 
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Following, the method of moments is employed to recast the infinite number of 

macromolecular chain population balance equations into a finite set of modeling equations. 

Moments of the chain length distribution (CLD) of the “live” radicals or “dead” polymer 

macromolecules are defined as: 
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