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Crystallization is an important separation process due to its ability to provide high purity
product. The control of size and shape distributions of crystal product is known to be a difficult and
challenging task. Although various model-based control strategies have been widely implemented,
the effectiveness of such the control strategies depends heavily on the exact knowledge of
crystallization. For this reason, a neural network-based optimal control was proposed in this
research to regulate the batch crystallization. Moreover, crystallization can generally be operated in
continuous and batch modes. Although continuous operation is often regarded as the ideal
procedure for many processes, it is not always true for crystallization processes. In this research, a
novel semi-batch cooling crystallization in which solution is continuously fed to the crystallizer is
studied. An integrated design and optimization is proposed for improving the performance of the
crystallization process for the production of potassium sulfate as a case study. The aim of the
proposed strategy is to determine an optimal operating policy in terms of cooling temperature and

solution feed for improving the product quality of the cooling crystallization.
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