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Cobalt based materials with the perovskite structure are electro-ceramics with potential use for solid 

oxide fuel cells (SOFCs) and oxygen separation membranes. Particularly, doped lanthanum-cobalt 

based perovskites (ABO3; A=La, Sr; B= Co, e.g. La1-xSrxCoO3-δ (LSC)), have high performance as a 

cathode in a SOFC and as oxygen separation membrane because LSC shows both fast surface oxygen 

exchange kinetics and good bulk transport properties. Such features are of high importance for these 

applications, where there is a strong cost driven incentive to reduced the temperature of operation to 

600-800 °C. As dense membrane, LSC shows large oxygen flux of around 20-30 ml cm-2 min-1 at 

around 1000°C, even under a small electrochemical driving force (∼135 V). However, LSC shows a 

fast decomposition at low oxygen partial pressures and high chemical reactivity toward CO2 with 

formation of carbonates, which can decisively restrict the operative conditions. In this work, 

(La0.6Sr0.4)0.99CoO3-δ (LSC64) membranes were fabricated as 10-30 µm dense films on a porous support 

of LSC64 and the oxygen flux was measured as a function of temperature and driving force. Different 

membrane designs were investigated: one using the plain membrane surface as the oxygen desorption 

electrode and the second using a thin porous LSC64 structure as the oxygen desorption electrode. Phase 

transformations and chemical reactivity of the material towards CO2 were evaluated and compared with 

compositions alternatively doped with Ca-Sr and Co-Fe on the A and B sites, respectively. Fe-

substitution was used to enhance the perovskite phase stability. Calcium doping was used to control 

chemical reactivity and the carbonate formation of the material in presence of CO2. Thermodynamical 

parameters of carbonate formation were also evaluated for the different compositions. 


