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Solid Oxide Fuel Cells (SOFCs) are electrochemical conversion devices that produce electricity directly from oxidizing
a fuel such as H; or a hydrocarbon. A ceramic solid oxide electrolyte kept at a very high temperature conducts O*
ions, produced at the cathode where the oxygen reduction reaction (ORR) takes place, to the anode where the fuel
is oxidised. Mixed lonic-Electronic Conducting (MIEC) perovskite materials such as Lag.¢Sro.4C0o.2F€0.803.5 (LSCF) are
much used as air electrode (cathode) materials, due to their excellent oxygen reduction and incorporation
properties. It is vital to understand the exchange kinetics across the gas-solid interface at the cathode, especially its
dependence on the near surface distributions of the LSCF components at high temperatures due to the formation of
surface passivating phases during operation.

MEIS depth profiling analysis using 100 keV He* ions and a 125° scattering configuration together with a spectrum
simulation (a macro running within the IGOR PRO® graphing software package) has been used to elucidate Sr and La
segregation and depletion behaviour in the first few nm of the surface region of LSCF after annealing.

A comparison of the spectra for an as-polished reference sample S1 with one annealed in air at 800 °C for 8 hrs
sample S5 reveals the changes in the near surface region.
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relevant for understanding the changing cathode
surface behaviour with operation at high temperatures

Conclusion: MEIS has revealed the nature and magnitude of the redistribution of critical LSCF perovskite
elements such as Sr and La in the first 10 nm of the cathode material, important for their reliable
operation.
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