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Abstract

The research is motivated by a pharmaceutical industry problem where water should be removed
from the aqueous mixture of methanol. To complete this target, pervaporation system is designed
using hydrophilic Sulzer PERVAP™ 1510 membranes and examined to obtain information about the
separation of methanol-water mixture. The aim of this work'is to rigorously model and optimize the
dewatering process. Separation factors, total and partial permeation fluxes, permeances and
selectivities are experimentally determined. Pervaporation separation index (PSI) data are compared
to those of other published membranes in the recent literature and it is found that PERVAP™ 1510
has the highest PSI value. The measured data are evaluated with improved pervaporation model by
Valentinyi et al. [1] and it is found that the model can be applied also for this hydrophilic separation
case. The separation system is rigorously modelled with ChemCAD and optimized with the dynamic
programming optimization method. Such methanol-water separation has not been published in this
professional flowsheet environment yet. The objective function of the process is the effective
membrane area. The methanol dehydration is also investigated with distillation in flowsheet
environment. It can be determined that pervaporation system is capable for the dehydration of
methanol and it can become the alternative of distillation based separation, because it has lower
heat dutiesiin the case of same product compositions.
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