EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Direct epoxidation of propene with vapor hydrogen peroxide

Citation for published version (APA):

Perez Ferrandez, D. M., Croon, de, M. H. J. M., Schouten, J. C., & Nijhuis, T. A. (2013). Direct epoxidation of
propene with vapor hydrogen peroxide. In Proceedings of the 9th European Conference of Chemical
Engineering (ECCE9), 21-25 April 2013, The Hague, The Netherlands

Document status and date:
Published: 01/01/2013

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023


https://research.tue.nl/en/publications/2e70562b-8340-495b-bb56-87a4a046d357

View abstract data

Abstract title MAXWELL-STEFAN MODELLING OF 10N TRANSPORT IN A NAFION
MEMBRANE

Author Moshtarikhah , Shohreh, Technical University of Eindhoven, Eindhoven,
Mederland {Presenting author)

Co-author{s) Keurentjes, Jos, Technical University of Eindhoven, Eindhoven, Nederland
Schouten, Jaap, Technical University of Eindhoven, Eindhoven, Nederland
Schaaf, John van der, Technical University of Eindhoven, Eindhoven,
Nederland

Background

Cation-exchange membranes are used in electrolysis processes to separate anodic and cathodic products due to their high selectivity of positive ions. The principle of all cation-
exchange membranes is the combination of mass and electrical charge transport by cations through the perm-selective membrane applying electrical potential gradient. A nafion
membrane with sulfonic groups separating sodium chloride and sodium hydroxide of higher concentration solutions is studied in this paper.

Aims

The aim is to investigate the membrane resistance to transport of ions in a nafion membrane by mathematical modeling of ion transport through the membrane under high current
and concentration conditions.

Methods

For prediction of ion transport inside the membrane appropriate mass transport and equiliorium models are required. The mass fransfer can be modeled using either the Nernst-
Planck or the Max=well-Stefan equations [1). The Nernst-plank equation neglects the interactions of ions and according to literature it is valid for system of dilute concentrations [2].
The Maxwell-Stefan equation takes the interaction of different species into account. However, it requires reliable data for diffusion coefficients [3]. In this paper, a mathematical
model of ion transport in the membrane is developed based on the Maxwell-Stefan equation. In addition, the boundary conditions are determined with the Donnan eguilibrium [4,5].
Solving the Macwell-Stefan equations requires the selection of a component that is not calculated from the molar flux equations, but from the Gibbs-Duhem rule that the sum of mole
fractions is unity. For charged components an additional condition is the electroneutrality.

Results

We show that the Maxwell-Stefan equation is sensitive for the choice of component that is eliminated (Figure 1-2). When no current is applied Na* ions are expected to diffuse from
cathode to anode and the current density should force them toward the cathode. Also, increasing the current density causes higher driving force for OH' ions to diffuse back and less
CI ions to diffuse into the membrane.

Summary/Conclusion

The model in case of Na* elimination predicts that increasing the current density results in more transport of Na* ions from cathode to anode compartment. This can be due to the
fact that the potential gradient which forces Na“ ions to transport toward cathode is not predicted by the electronetrality condition. Also, the back migration of OH is decreasing when
current is applied to the system. In case of OH elimination the transport of ions is as expected but increasing the current density can limit the transport of sodium ions.
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Figure 1. Mole fraction profile of Ma+. Cl- and COH- over anolyte (MaCl),
membrane and catholyts (MaOH) (Nas elimination)



XD H-

0.25

0.2

015

0.1

0.05

'___.;_-,;'-;;—
0 0.5 1 1.5
dimensionless position
0 05 1 15

dimensionless position

Figure 2. Mole fraction profile of Mas. Cl and OH- over anolyte (MaCl),
membrans and catholyte (MaOH) (OH- elimination)

KCI=

xH 20

0.2

01

0.0

08F

0.6

04

02

0 0.5 i
dimensionless position

15



