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Design of a membrane process in a countercurrent
operation for the treatment of industrial effluents
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Abstract

The design of a plant with membrane modules for effluent treatment and metal recovery in a countercurrent
continuous operation is addressed for the first time in this work. The design is formulated as a nonlinear
programming problem where the set of algebraic and differential equations that model the membrane
separation processes are included as equality constraints. The separation objectives related to maximum
contaminant concentration in the effluent and minimum contaminant composition in the product for re-use are
posed as inequality constraints. The objective function to be minimised is the total membrane area required in
the plant. The optimisation variables are the flowrates and membrane areas.

As a motivating example the removal and recovery of Cr(VI) is analysed, which poses a real challenge for
pollution prevention and has a wide range of applications of industrial interest. The countercurrent continuous
operation requires less membrane area than the cocurrent operation, indicating that this flow pattern should be
further explored at the conceptual design stage.

Copyright © 2002 Elsevier B.V. All rights reserved.

Computer Aided Chemical Engineering
Volume 10, 2002, Pages 145-150
European Symposium on Computer Aided Process Engineering-12


http://www.sciencedirect.com/science/bookseries/15707946
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S1570794602X80328&_cid=276008&_pubType=BS&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=a7bb06575f3690917ccb1fbabc1c677a
http://dx.doi.org/10.1016/S1570-7946(02)80052-9
http://www.sciencedirect.com/science?_ob=HelpURL&_file=doi.htm&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=cb97ff0c0cd0cf5e9c46d4a05370ec58
http://www.sciencedirect.com/science/article/pii/S1570794602800529#aff1
http://www.sciencedirect.com/science/article/pii/S1570794602800529#aff2
http://www.sciencedirect.com/science/article/pii/S1570794602800529#aff1
mailto:meliceche@plapiqui.edu.ar
http://www.sciencedirect.com/science/bookseries/15707946
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S1570794602X80328&_cid=276008&_pubType=BS&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=a7bb06575f3690917ccb1fbabc1c677a

	Abstract

