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Abstract

The influence of the gel-autoacceleration effect and backmixing on the dynamics and various rate
parameters of bulk copolymerization in a tubular reactor were theoretically analyzed. The axial dispersion
model, which takes into account the entire range of backmixing, forms the basis of this analysis. The
influence of the gel effect was incorporated by considering the high conversion kinetics of free radical,
bulk copolymerization of styrene and acrylonitrile. Model predictions, which consider low conversion
copolymerization kinetics and hence neglect the gel effect, are also shown to evaluate the influence of
the absence of the gel effect. The mathematical analysis shows that the gel phenomenon appreciably
increases the overall conversion, and apparently decreases the time 7, required to reach the steady state.
However, in both cases (with and without the gel effect), 7,, decreases with the decrease in backmixing.
The gel effect makes the overall conversion fairly sensitive to micromixing. The profiles of the different
kinetic parameters along the length of the reactor were found to be affected both by the gel effect and
backmixing. A sensitivity analysis of the model was done to evaluate the influence of perturbation in
Peclet number, in presence of the gel effects on the kinetic variables at the exit of the reactor. A 1%
perturbation in the Peclet number will vary the predicted kinetic variables by at most 0.22%.
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