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Introduction

Solid oxide cells (SOCs) offer the possibility to reversibly convert fuel (such as H, or CH, gas) into electricity (fuel cells) or electricity into fuel (electrolyzers). Gadolinium-
doped ceria (GDC) is currently used as a Sr-diffusion barrier in state-of-the-art anode supported cells (ASC), and is investigated as an electrolyte for low-temperature
applications. In contrast to GDC, Praseodymium-doped ceria (PCO) is a mixed ionic-electronic conductor (MIEC) in air due to the mixed Pr3*/Pr** valence state, and therefore
interesting as an active component on the air side of SOCs. It has been suggested from work on model systems that PCO could show a comparable performance to
Lag :Srg ,CO, ,Fey 5055 (LSCF).t In the present work, we investigate the structural and electrochemical properties of PCO ceramics, as well the performance as an alternate
cathode material and Sr-diffusion barrier for the use in SOCs. 1. D. Chen et al., J. Electroceram (2012), 28:62-69
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Microstructure control through tailored primary particle size and sintering
conditions is the key to optimize cathode performance for a given chemistry.
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exchange-limited cathode performance. 5; Bishop et al., Phys. Chem. Chem. Phys., 2011, 13, 10165-10173

Conclusions
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A facile synthesis using the low-temperature combustion of metal nitrates yields single-phase nanoparticles that show promising performance in EIS cathode testing.
Layers printed with coarser powders show no significant activity toward oxygen reduction. Cathode performance is strongly influenced by the sintering temperature, as the
nanoparticles agglomerate strongly during high temperature sintering.

Diffusion barrier layers made of PCO perform similar to GDC due to their porosity. Nanoparticle barriers co-sintered with the LSCF cathode at 1080°C exhibit low ohmic
losses in the electrolyte. Further work is aimed at understanding the size effect of cathode performance and improving the density of sintered barrier layers.
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