
 
 
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 26, 2023

Origin of electrolyte dopant dependent sulfur poisoning of SOFC anodes

Zeng, Zhenhua; Björketun, Mårten; Ebbesen, Sune Dalgaard; Mogensen, Mogens Bjerg; Rossmeisl, Jan

Published in:
ABSTRACTS OF PAPERS OF THE AMERICAN CHEMICAL SOCIETY

Publication date:
2013

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

Link back to DTU Orbit

Citation (APA):
Zeng, Z., Björketun, M., Ebbesen, S. D., Mogensen, M. B., & Rossmeisl, J. (2013). Origin of electrolyte dopant
dependent sulfur poisoning of SOFC anodes. ABSTRACTS OF PAPERS OF THE AMERICAN CHEMICAL
SOCIETY, 246.

https://orbit.dtu.dk/en/publications/9ed85148-aefc-49d5-9453-7e812ba3a0ff


126 - Origin of electrolyte-dopant dependent sulfur poisoning of SOFC anodes 

 

ZhenHua Zeng1,2, zhzeng@purdue.edu, Mårten E. Björketun2, Sune Ebbesen3, Mogens B. Mogensen3, Jan 

Rossmeisl3. (1) School of Chemical Engineering, Purdue University, West Lafayette, Indiana 47906, United 

States, (2) Department of Physics, Technical University of Denmark, Kgs. Lyngby, Denmark, (3) Department 

of Energy Conversion and Storage, Technical University of Denmark, Roskilde, Denmark  

 

The mechanisms governing the sulfur poisoning of the triple phase boundary (TPB) of Ni -XSZ (X2O3 

stabilized zirconia) anodes have been investigated using density functional theory. Calculated sulfur 

adsorption energies reveal a clear correlation between the size of the cation dopant X3+ and the sulfur 

tolerance of the Ni-XSZ anode; the smaller the ionic radius, the higher the sulfur tolerance. The mechanistic 

study shows that the size of X3+ strongly influences XSZ's surface energy, which in turn determines the 

adhesion of Ni to XSZ. The Ni-XSZ interaction has a direct impact on the Ni-S interaction and on the relative 

stability of reconstructed and pristine Ni(100) facets at the TPB. Together, these two effects control the 

sulfur adsorption on the Ni atoms at the TPB. The established relations explain experimentally observed 

dopant-dependent anode performances and provide a blueprint for future search for and preparation of 

highly sulfur tolerant anodes. 

 

 

 
 

 

Figure 1 Sulfur adsorption energy on Ni-XSZ, relative to the corresponding value on a Ni(111) terrace, 

plotted versus the ionic radius of X3+. HCP11 and Hollow14 are adsorption sites on reconstructed and 

pristine Ni(100) facets, respectively. The dotted line indicates the ionic radius of Zr4+. 
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