
 
 
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 23, 2023

Highly Interactive Surfaces on Impregnated electrodes - an in operando Raman
Spectroscopy Study

Traulsen, Marie Lund; Walker, Robert ; Holtappels, Peter

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Traulsen, M. L., Walker, R., & Holtappels, P. (2016). Highly Interactive Surfaces on Impregnated electrodes - an
in operando Raman Spectroscopy Study. Abstract from Electrochemical Science and Technology Conference
2016, Nyborg, Denmark.

https://orbit.dtu.dk/en/publications/721587d6-42cb-43c5-bf6d-2f523acf91fd


 

 
25 

 
HIGHLY INTERACTIVE SURFACES ON IMPREGNATED 

ELECTRODES - AN IN OPERANDO RAMAN SPECTROSCOPY STUDY 
 

Marie Lund Traulsen1, Rob Walker2, Peter Holtappels3 

1DTU Energy, Denmark, matr@dtu.dk, 2Montana State University, USA, 
rawalker@chemistry.montana.edu, 3DTU Energy, Denmark, peho@dtu.dk 

 

Solid oxide electrodes have found application in solid oxide cells for energy 
conversion, i.e. for conversion of fuel into electricity (fuel cells) and for conversion of 
excess electricity into fuel (electrolysis cells). Furthermore solid oxide cells are applied 
in electrocatalytic removal of pollutants (NOx and hydrocarbons) from diesel engine 
exhaust.  
Improved performance may be obtained if solid oxide electrodes are prepared by 
impregnation, either of the entire electrode phase or of specific electrocatalysts into 
the electrode structure. However, the reasons underlying performance enhancement 
is often not well-understood. 
Electrocatalytic reduction of NOx on lanthanum strontium manganite (LSM) electrodes 
is increased, if the electrodes are impregnated by BaO. To investigate the origin of this 
performance enhancement, in operando Raman spectroscopy studies were performed 
with samples at 300-500 °C in 1000 ppm NO and 0.1 atm O2 with balance Ar, while 
the electrodes were subjected to ± 1V. 
Results from the spectroscopy revealed a highly interactive electrode surface, with the 
surface composition being 
strongly dependent on both 
the atmosphere and the 
applied potential. The 
implications of these 
observations for electro-
catalytic removal of NOx and 
for impregnated electrodes in 
general will be discussed. In 
addition, a short overview of 
current in operando Raman 
activities at DTU Energy will 
be given. 
  
 Figure 1. Raman spectra recorded on BaO 

impregnated LSM electrode in 0.1 atm O2 at 300 °C 


