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Abstract

Solid oxide cells (SOC) are high-temperature (T=800°C) electrochemical systems
producing electricity or hydrogen respectively, when operated in a fuel cell (SOFC) or
electrolysis mode (SOEC). To limit the degradation and increase the lifetime, they can be
operated at an intermediate temperature (T<700°C). Nevertheless, in this condition, the
SOC performance becomes bounded by the oxygen electrode efficiency. As these
electrodes are usually made of mixed ionic and electronic conductors (MIEC) with
interesting intrinsic properties such as high oxygen exchange coefficient and high chemical
diffusivity, it is of great importance to design the electrode microstructure and architecture.
Combining the established screen-printing technology with the alternative electrostatic
spray deposition (ESD) bottom-up method, we have successfully designed La,«PryNiOgs+s
(LPNO) overall electrode architecture with 0 < x < 2 [1]. The latter enables to deposit active
functional layers (AFL) with unigue morphologies and microstructures, which is the key to
generating a high number of active sites required for the oxygen reduction/oxidation
reactions.

Based on our recent results and the promising electrochemical properties of Lan+1NinO3zn+1
(LNO) [2], this work focuses on the synthesis and electrochemical testing of LNO and
composite layers of LNO with GDC by ESD and SP to explore alternative oxygen
electrode materials. In the first approach, the impact of microstructure and architecture on
electrode performance and stability is investigated. Second, as the ionic exchange benefits
from the interplay of different grain sizes and porosity at the electrolyte/ AFL interface, a
special emphasis is put on the creation and comparison of an “ex-situ” and an “in-situ”
composite layer. The results will be discussed using a kinetic elementary model developed
for the LNO [3]. This talk will highlight the influence of grain size and
microstructure/architecture of an innovative oxygen electrode on electrochemical results to
suggest further improvement of SOC performance.
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