Author’s Accepted Manuscript ,
journal of
. - : : MEMBRANE
Reaching the limiting current regime by linear SCIENC
sweep voltammetry in ion-exchange membrane s 0O
0%0%%: 20 - -
systems ® S0o09:
Q0% 20"
o%
A.A. Moya, P. Sistat
www.elsevier.convlocate/mensci
PII: S0376-7388(17)33528-7
DOI: https://doi.org/10.1016/j.memsci.2018.03.043

Reference: MEMSCI16037
To appear in:  Journal of Membrane Science

Received date: 17 December 2017
Revised date: 15 February 2018
Accepted date: 18 March 2018

Cite this article as: A.A. Moya and P. Sistat, Reaching the limiting current
regime by linear sweep voltammetry in ion-exchange membrane systems,
Journal of Membrane Science, https://doi.org/10.1016/j.memsci.2018.03.043

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.03.043
https://doi.org/10.1016/j.memsci.2018.03.043

Reaching the limiting current regime by linear sweep voltammetry in ion-exchange
membrane systems
A.A. Moya®" and P. Sistat?
! Departamento de Fisica, Universidad de Jaén, Campus de Las Lagunillas s/n, 23071 - Jaén,
Spain.
2 |nstitute Européen des Membranes, ENSCM, UM2-CNRS, (UMR 5635), Université de
Montpellier 2, CC047, Place E. Bataillon, 34293 Montpellier Cédex 5, France.

" Corresponding autor. E-mail: aamoya@ujaen.es

Feb 2018

ABSTRACT

The transient current overshot and the evolution of the ionic concentrations and the
electric potential to the limiting current regime by linear sweep voltammetry have been
numerically investigated in ion-exchange membrane systems. The system under study is
constituted by a cation-exchange membrane and two diffusion boundary layers on both sides
of the membrane, which include the electric double layers at the interfaces, ionic transport of
a binary electrolyte being described by the Nernst-Planck and Poisson equations. The time
evolution of the electric current through the system in response to an electric potential
increasing linearly with time, has been numerically simulated for different sweep rates of the
perturbing signal by using the network simulation method. The effect of the sweep rate on
the current-voltage curves has been analysed and discussed for systems with different values
of the thickness of the diffusion boundary layers and the membrane resistance. The

dependence of the peak current and the peak potential with the sweep rate has been
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