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Abstract

We present a comprehensive mathematical model that can be used for simulation, optimization, and control of batch diafiltration processes. It unifies the existing models for classical
diafiltration concepts. The model is used for determination of optimal operation of a specific separation design problem. Methods of dynamic optimization are employed to obtain optimal
solutions. We show that conventional diafiltration techniques can but need not be optimal. The presented methodology is particularly applicable for decision makers to evaluate the optimal
water utilization strategy for the given separation design problem.
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Control of diafiltration processes is traditionally operated final time ¢ is a free variable. Mathematical formulation (9) 0:1_
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Conclusions

We presented a comprehensive mathematical model that can be used for simulation, optimization, and control of batch diafiltration processes. Methods of dynamic optimization were
employed to obtain optimal solutions to different optimization problems. We have demonstrated the power of the proposed optimization method on two selected problems: minimum
time and minimum diluant consumption problem, and investigated whether conventionally used diafiltration techniques can be considered as optimal. We found that two-step T'D process,
involving a pre-concentration and a constant-volume dilution mode step, is optimal in case of minimization of overall diluant consumption. However, obtained optimal trajectories can differ
from the traditionally used operation in case of time minimization.
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