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Conventionally, the choice of anode material is the Ni-YSZ 

composite, and these composites consist of an electrocatalyst 

(metallic Ni) and an oxygen ion conductor (yttria-stabilized 

zirconia-YSZ). The regions where gas phases also meet are 

called triple-phase boundaries (TPBs), and electrochemical 

reactions take place at the TPBs. The main disadvantage of 

Ni-based anodes is the coarsening of Ni and migration 

leading to de-wetting from the electrolyte substrate. 

Moreover, the interruption of the reducing atmosphere source 

leads to a phase change from metallic Ni to oxidized NiO, 

and this volume change leads to mechanical degradation. 

This degradation lowers or even breaks the TPBs and leads to 

the unstable performance of the anode. 

Because of these mentioned problems, we suggest using 

ceramic anodes as an alternative to Ni-based anodes. In this 

study, we decided to use lanthanum strontium ferrite (LSF) as 

anode material, which is mixed ionic and electronic 

conducting (MIEC) perovskite-type oxide and one of the 

most preferred cathode choices for Solid Oxide Fuel Cells 

(SOFCs). In the oxidizing atmosphere, Fe valance change 

from +3 to +4 allows LSF to use as cathode material. Thus, 

Fe valances are changing from +3 to +2 in reducing the 

atmosphere of the LSF based electrode allows use as an 

alternative to Ni-based anodes via n-type character. Also, 

LSF based anodes could be a promising choice at the redox 

cycles. Moreover, LSF can use as symmetrical SOFC 

material. 

In this present study, we aim to analyze LSF-based electrodes 

as SOFC anodes. The LSF-based electrodes were produced 

by the polymeric precursor method which, was deposited 

onto YSZ electrolyte pellets via the spin coating method. 

Even at the begging of our research, we have achieved less 

than 0.35 Ω.cm2 ASR anode at 800˚C in the reducing 

atmosphere by electrochemical impedance spectroscopy 

(EIS) measurements for 6LSF (La:0,6) in Figure 1. For 

improve performance different LSF stoichiometries and pre-

heat treatment effect on the EIS analyzed. The EIS response, 

phase and microstructure of 8LSF (La:0,8) (Figure 2) and 

was investigated. 

 

 

Figure 1. Electrochemical impedance spectroscopy result of 

6LSF thin film at 800°C. 

 

 

Figure 2. Microstructure analysis of 8LSF anode after 

exposure of %10 H2- %90 Ar atmosphere by Scanning 

Electron Microscopy 

 

 

 

 


