Accepted Manuscript

Electrochimica
Acta

Title: Diagnosis of a cathode-supported solid oxide
electrolysis cell by electrochemical impedance spectroscopy

Author: Aziz Nechache Aurore Mansuy Marie Petitjean Julie
Mougin Fabrice Mauvy Bernard A. Boukamp Michel Cassir
Armelle Ringuedé

PII: S0013-4686(16)31047-7

DOI: http://dx.doi.org/doi:10.1016/j.electacta.2016.05.014
Reference: EA 27230

To appear in: Electrochimica Acta

Received date: 8-2-2016

Revised date: 2-5-2016

Accepted date: 2-5-2016

Please cite this article as: Aziz Nechache, Aurore Mansuy, Marie Petitjean,
Julie Mougin, Fabrice Mauvy, Bernard A.Boukamp, Michel Cassir, Armelle
Ringuedé, Diagnosis of a cathode-supported solid oxide electrolysis
cell by electrochemical impedance spectroscopy, Electrochimica Acta
http://dx.doi.org/10.1016/j.electacta.2016.05.014

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 proof
before it is published in its final 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://dx.doi.org/doi:10.1016/j.electacta.2016.05.014
http://dx.doi.org/10.1016/j.electacta.2016.05.014

Diagnosis of a cathode-supported solid oxide electysis cell by
electrochemical impedance spectroscopy

Aziz Nechach®’, Aurore Mansu$; Marie Petitjealy Julie Mougifi, Fabrice Mauv§; Bernard
A. Boukam, Michel Cassi? Armelle Ringuedé®”

®PSL Research University— Chimie-ParisTech — CNR&;jtut de Recherche de Chimie Paris,
75005, Paris, France
PCEA-Grenoble, LITEN/DTBHL7 rue des Martyrs, F-38054 Grenoble Cedex 9dera
‘CNRS, Université de Bordeaux, ICMCB, 87, Av. duSwhweitzer, 33608 Pessac, France
4 University of Twente, Dept. of Science and Tecbggl& MESA Institute for
Nanotechnology, P.O. Box 217, 7500 AE Enschede ,Nétberlands

Abstract
High-temperature electrolysis (HTSE) is a quiteerdgctopic where most of the studies are
focused on performance measurements and degradattgervations, mainly achieved by
polarization curve. However, it mainly leads to tbeerall cell behaviour. To get more
specific knowledge on the operation of the celledilochemical Impedance Spectroscopy
(EIS) is more appropriate. In this study, EIS ahtboopotentiometry were combined in order
to characterize the electrochemical performance latthviour of a commercial electrode-
supported cell of Ni-YSZ/YSZ/LSCF type. A two-elemde configuration was used while a
three-electrode one is required to better sepaatbé component behavior. Nevertheless, it
allows applying EIS to any single cell mainly wham good location for a reference electrode
is available. Experimental parameters such as mudensity, temperature off/Py; ratio
were analysed. Using electrical equivalent cird@EC) combined to the distribution of
relaxation time (DRT) and the analysis of the défece in impedance spectra (ADIS)
approaches allowed deconvoluting impedance diagrataghree or four arcs characterized
by their specific capacitance and relaxation freqye Each arc was ascribed to a

phenomenon related to the electrochemical reactibhs work corresponds to an situ

diagnosis by EIS of solid oxide electrolyser celetion mechanisms.
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