
mESC-IS 2021,   5th  Int. Symposium on Materials for Energy Storage and Conversion                              Akyaka, Mugla  
   

 

Combinatorial Development of LSF Based Cathode Material for IT-SOFC 

 
Fahrettin KILIÇ1, Havva Eda Aysal 1 and Tayfur Öztürk 2,3 

 

1Dept. of Mechanical and Aerospace Engineering, West Virginia University, Morgantown, WV, USA 
2 Dept. of Metallurgical and Materials Engineering, Middle East Technical University, Ankara, TURKEY  

3 ENDAM, Center for Energy Storage Materials and Devices, Middle East Technical University, Ankara, Turkey 

 
SOFC is a fuel cell technology that operates at high 

temperatures. They are useful in large, high-power 

applications such as industrial stations and large-scale power 

plants. The electrolyte in a SOFC system is typically solid 

ceramic, and the system run at high temperatures (600-1000 
0C). This high working temperature facilitates quick electro-

catalytic reactions with non-precious materials and generates 

heat as byproduct for cogeneration. The efficiency of this 

type of fuel cell can be as high as 70%.  
 
A SOFC is made up of electrolyte sandwiched between two 

electrodes. Fuel gas, such as hydrogen, is injected into the 

anode of the fuel cell, while oxygen, which is normally 

delivered by air, enters the cell through the cathode. Because 

of its relatively large activation energy for the oxygen 

reduction process, the cathode electrode is the primary 

contributor to the overall resistance of a SOFC, especially at 

intermediate and low operating temperatures. One of the most 

significant methods for improving cell performance in 

SOFCs is to reduce the polarization resistance of the cathode 

electrode. As a result, substantial research has been 

conducted on the modification and improvement of SOFC 

cathodes to lower oxygen reduction reaction (ORR) 

activation energy and resistance of the electrode. 

 
In this study, it is aimed to fabricate composite cathodes in 

LSM/LSF/ScSZ ternary system and to obtain the best 

composition using combinatorial approach. For this purpose, 

thick films of composite cathodes were deposited using 

magnetron sputtering and were characterized using 

symmetric cells. 

 

The results showed that there were three regions of favorable 

ASR value in ternary diagram, Fig 1. These are the middle 

region of the diagram, the region close to the LSM and the 

region close to the LSF. The lowest value in the diagram 

were observed as 0.33 Ω.cm2. This value in the region close 

to the LSM corner is relatively better than those seen in the 

literature [1,2]. 

 

 

 

 

 

 

 
Figure 1. ASR values determined for cathode compositions in 

ternary diagram at 800 0C 

 

 

The present study provides insights about LSM/LSF 

cathodes. When suitably selected, these cathodes have 

sufficient catalytic activity towards ORR for operating 

temperatures as low as 800 0C. 
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