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Solid oxide electrolysis has the potential to become the most efficient way to convert electrical into 

chemical energy. Solid oxide electrolysis cells (SOEC) are thus an attractive solution for converting 

the occasional surplus amount of electricity produced by renewable energy sources to hydrogen or 

syngas. This promising technology requires further maturation to become economically 

competitive. Among other problems, the sluggish reaction at the oxygen electrode limits maximum 

fuel production rate, which directly affects overall process efficiency. Recent studies published by 

several groups highlight the importance of dissimilar interfaces and surface chemistry in promoting 

oxygen electrode reaction rate, opening a new route to enhance the electrode performance. 

Particularly, perovskite (113)/Ruddlesden-Popper (214) interface has been reported as highly 

beneficial for strontium doped lanthanum cobaltite (LSC) electrodes.[1–3]  

 

The aim of this study is to investigate the potential of 113/214 interface to improve cobalt-free 

electrodes such as strontium doped lanthanum ferrite (LSF). The performance of LSF113/LSF214 

couples is assessed by electrical conductivity relaxation (ECR) of geometrically well-defined 

electrodes, as well as by electrochemical impedance spectroscopy (EIS) of thin film electrodes 

prepared by PLD. The surface of the model electrodes is deliberately modified in a controlled 

manner by addition of secondary phases and examined by SEM and surface-sensitive 

characterization techniques.  

 

 

 

Acknowledgements  

 SYNFUEL project, 4106-00006B, Innovationsfonden, for financial support; 

 Bilge Yildiz (MIT) and Rainer Küngas (Haldor Topsøe A/S) for fruitful discussions. 

 

References 
[1] M. Sase, F. Hermes, K. Yashiro, K. Sato, J. Mizusaki, T. Kawada, N. Sakai, H. Yokokawa, 

(La,Sr)CoO3/(La,Sr)2CoO4 with PLD-layered films, J Electrochem Soc. 155 (2008) B793-

B797. 

[2] E.J. Crumlin, E. Mutoro, S.-J. Ahn, G.J. la O’, D.N. Leonard, A. Borisevich, M.D. Biegalski, 

H.M. Christen, Y. Shao-Horn,  J. Phys. Chem. Lett. 1 (2010) 3149–3155. 

[3] Y. Chen, Z. Cai, Y. Kuru, W. Ma, H.L. Tuller, B. Yildiz, Adv. Energy Mater. 3 (2013) 

1221–1229. 

 

mailto:djtri@dtu.dk

