
 
 
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 you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 24, 2023

Gas Concentration Impedance in an SOFC Plug Flow Setup

Jensen, Søren Højgaard; Mogensen, Mogens Bjerg; Jacobsen, Torben

Published in:
Meeting Abstracts - Electrochemical Society

Publication date:
2008

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Jensen, S. H., Mogensen, M. B., & Jacobsen, T. (2008). Gas Concentration Impedance in an SOFC Plug Flow
Setup. In Meeting Abstracts - Electrochemical Society (pp. Abstract 431). The Electrochemical Society.

https://orbit.dtu.dk/en/publications/9128b77c-2d9d-4681-9591-fd69595dbd4f


Gas concentration impedance in an SOFC plug flow setup 
 

Søren Højgaard Jensen,  
Mogens Mogensen, Torben Jacobsen 

 
Risø National Laboratory 

Technical University of Denmark 
. 

Frederiksborgvej 399, 4000 Roskilde, Denmark 
 

 
A significant part of the resistance in today's state-of-the-
art Solid Oxide Fuel Cells (SOFCs) is attributed to gas 
concentration changes at the active sites of the electrodes. 
The change in the gas concentrations occurs when 
reactants in the gas are electrochemically converted into 
products as current is passed through the cell. Here we 
present a model of the gas concentration impedance of an 
SOFC in a plug flow setup and use it as a diagnostic tool 
on experimental findings. The gas concentration 
impedance depends on the current distribution in the 
electrode. A non-uniform distribution of the resistance in 
the electrode will consequently affect the gas 
concentration impedance.  
 
An anode supported SOFC was tested as a steam 
electrolysis cell at 850 °C. The current density was -0.25 
A/cm2 and the gas composition to the Ni/YSZ electrode 
was 99 vol% H2O and 1 vol% H2 at a rate of 12 l/h. O2 
was purged to the LSM/YSZ electrode at a rate of 20 l/h. 
The cell performance decreased significantly during the 
electrolysis operation resulting in a significant increase in 
the cell impedance. (Figure 1) The time delay after onset 
of the electrolysis operation where the spectra were 
recorded is presented in Table 1.  
 

 
Figure 1. Impedance spectra recorded on an SOFC during 
steam electrolysis operation. 
 
Table 1. Time delay after onset of electrolysis operation. 
Spectrum A1 A2 A3 A4 A5 
[hours] 10 88 131 157 229 
 
 
The low frequency arc in the impedance spectra is 
identified as the gas conversion impedance. Note how this 
arc increases during the electrolysis operation. We relate 
the increase of the arc to a redistribution of the current 
through the electrode, due to a build-up of a non-uniform 
distribution of the resistance in the electrode. 
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