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Cobalt-free alternative materials suitable for use as efficient oxygen electrode catalysts are highly desirable in solid oxide cell technology. Reducing or eliminating cobalt can significantly lower cell and stack production costs, while also decreasing dependence on a critical raw material that is subject to considerable market price fluctuations, particularly due to its extensive use in battery applications.
Among cobalt-free materials, praseodymium oxide appears to be a promising alternative, as it can exhibit very low polarization resistance values, around 20 mΩ·cm2 at 600 °C [1], [2]. However, the relatively high cost of praseodymium also limits its broader application, and its use is therefore commonly restricted to that of an additive to a base electrode material.
Another interesting class of materials is represented by Ruddlesden–Popper oxides, which have demonstrated promising electrochemical performance in the intermediate-temperature range, with polarization resistance values below 1 Ω·cm2 at 600 °C. Within this family, La2NiO4+δ (LNO), is particularly attractive due to its high electronic conductivity, on the order of 90 S·cm-1 at 650 °C, and ionic conductivity of 0.013-0.015 S·cm-1  at 700 °C [3].
In this work, a thin-film spin-coating technique was employed to fabricate oxygen electrode layers with thicknesses below 1 µm. The effect of annealing temperature on the electrochemical performance of LNO was investigated. It was demonstrated that applying a low sintering temperature of 600 °C enables optimal electrochemical performance, yielding low polarization resistance values below 0.5 Ω cm² at 600 °C. Furthermore, electrical conductivity measurements performed using the van der Pauw technique indicate that the conduction mechanism of the material changes as a function of the sintering temperature.
Overall, the results demonstrate that LNO is an effective and promising cobalt-free alternative to commonly used oxygen electrode materials such as LSC (La1-xSrxCoO3-δ) and LSCF (La1-xSrxCo1-yFeyO3-δ) for intermediate-temperature solid oxide cells.
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Figure 1.Surface of the LNO electrode deposited on the CGO substrate (A) and determined Rpol values in the temperature range of 600 -300 °C (B).
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