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Introduction

In this work we developed a program in Matlab using moment transformation of population balance as the process model. Crystallization kinetics for potassium sulphate was taken from
literature because of good quality data and certain kinetics. An optimization problem was formulated to minimize ratio of the third moment of nucleation generated crystals to third
moment of seed grown crystal. In addition, constraints were added in order to limit the duration of the process and ensure that appropriate yield is achieved at the end of the process.
Optimization was performed first with genetic algorithm in order to find a solution which is near to the optimal solution. Afterwards, a sequential quadratic programming algorithm was
applied to further improve the profile obtained by genetic algorithm.
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The batch cooling crystallization is widely used unit operation for separation and purification of a compound in a single step. It is widely applied in pharmaceutical, fine chemicals and
food industry among the others. In pharmaceutical industry a large number of products (or intermediates) requires crystallization in at least one step of the process. A number of
problems can occur due to excessive formation of fine crystals during the process (long filtering times, clogging of the equipment, cake compression) and because of that crystals
generated by nucleation are considered undesirable.

The solution obtained by sequential use of algorithms proves to be stable and satisfies conditions
set by constraints. Therefore, the developed program can be used for calculation of the optimal
temperature profile of batch crystallizer if the kinetics of the crystallizing compound is known.
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Concentration mass balance:
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Kinetic parameters and initial values:
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Temperature profile of a crystallizer

Concentration profile of a crystallizer

Supersaturation profile of a crystallizer


