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Semicontinuous emulsion copolymerization of butyl acrylate with vinyl acetate using potassium persulphate as initiator and dodecylsulphate as emulsifier was modelled. The object is to obtain the relations to calculate the particle number and conversion in function of initiator and emulsifier concentrations and rate of introduction of comonomers. This system was selected due to its very good adhesive and flowing properties and the availability constants required by calculation.

The developed model was founded on the following hypothesis: polymer particles are generated both by nucleation in micelles and solution; identical kinetic constants in polymeric and aqueous phases, independent on chain length; equal reactivity of radicals generated by initiation and chain transfer; all radicals respect the steady-state condition; entering of radicals into micelles and polymer particles controlled by diffusion; radicals from solution enter the micelles or particles only at a certain length; concentration of monomer into particles, drops and aqueous phase is in thermodynamic equilibrium; monodisperse particles form; only the radicals resulted from monomer are desorbed from particles; nucleation in micelles stops when the micelles disappear. Equations for calculation of the following quantities were obtained: instantaneous and global conversions, rate of particle formation, number of micelles in function of surfactant concentration (total, in aqueous phase, critical micelle, in the particle volume) and molar concentration of comonomers in aqueous, polymeric and drop phases.

An original program in Visual Basic was created to simulate the copolymerization. The program provides the dependence of particle number, average radius, radical concentration in aqueous phase, conversion and copolymer composition on time. The results were verified with respect to the number of particles, determining their average size by surfactant titration (relative method) and TEM (absolute method) and the global and instantaneous conversions. Five latexes prepared with different initiator and/or surfactant concentrations were used for this purpose. The experimental results are in very good agreement and extremely closed by those obtained by modelling. The model predicts also very well the variation of global conversion in time, excepting very small times (under 5 min.) for which experimental data do not exist, and less well that of instantaneous conversions during the first 5-20 min. It can also be used for optimisation of copolymerization reaction to prepare latexes with pre-established composition, concentration and particle size. Parameters experimentally difficult as the maximum length of radicals in the aqueous phase, the length at which they enter the micelles or particles, fraction of radicals in the aqueous phase can be also determined. Moreover, it allows the selection of rate of introduction of surfactant to produce or not the secondary nucleation.
