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ÁFocus  

o Long-term investigation (t  <  1000 h) of oxygen exchange 
kinetics of SOFC cathodes in real atmospheres  
     H2O-, CO2-, SO2-containing atmospheres 
     surface poisoning by Cr- and Si-compounds 

ÁMethods  

- dc conductivity relaxation measurements (kchem, Dchem, se) 

- surface and bulk characterisation by XPS and TEM  
(EDXS, EELS) 

- thermodynamic calculations 

ÁMaterials  

- La0.58Sr0.4Co0.2Fe0.8O3-d (LSCF) 
- La0.6Sr0.4CoO3-d (LSC) 
- Nd2NiO4+ŭ (NNO) 

Outline  
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Perovskites (ABO3-ŭ): 

A=La,Sr,Ba and B=Co,Fe,Mn 

ŭ... oxygen nonstoichiometry  

(oxygen vacancies) 

K2NiF4-type oxides (A2BO4+d): 

A=Nd,Pr and B=Ni 

ŭ... oxygen nonstoichiometry  

 oxygen excess (oxygen interstitials) 

A-site ions (red) 

BO6-octahedra (green) 

SOFC cathodes 
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Oxygen exchange kinetics 

Á oxygen adsorption on surface 

Á physisorption: 

Á chemisorption:                             or  

 

Á oxygen dissociation on surface (involving oxygen vacancies)  

 

Á incorporation of oxygen into the lattice  
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  Long-term stability of the oxygen surface  

  exchange of 

 

       - La0.58Sr0.4Co0.2Fe0.8O3-ŭ 

       - Nd2NiO4+ŭ 

                 

      in dry and humid O2/Ar-atmospheres 
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¦ Long term oxygen exchange kinetics of La0.58Sr0.4Co0.2Fe0.8O3-d in dry 
and wet atmospheres at 600°C 
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La0.58Sr0.4Co0.2Fe0.8O3-d 
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      +  O and  Si La, Sr, Co, Fe 

   fresh sample (A) 

1000h  
dry 1% O2/Ar 
atmosphere (B) 

1000h dry + 1000h  
humid 1% O2/Ar-
atmosphere (C)  

La0.58Sr0.4Co0.2Fe0.8O3-d 

elemental depth 

profiles 

constant cation composition : ~ 50 nm. 

E. Bucher et al, Solid State 

Ionics, 191 (2011) 61-67 
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XPS core level spectra of the O 1s, La 3d, Sr 3p peaks of the three different samples, obtained from immediate 
surface (0 nm), at etch depths of 1 nm and 10 nm, and from bulk (depth > 300 nm).  

La0.58Sr0.4Co0.2Fe0.8O3-d 

core level spectra 
O 1s, La 3d, Sr 3p  


