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Solid oxide cells require highly activestableair electrodes for intermediatéemperature operation Owing

to duakdoping synergetic effectsPn.€a.4NiosCuo.4O4+ anaterial exhibitsenhancedphase stability under

DOI: 10.15826/elmattech.2026.5.074 operational conditions compared to PINIO 4+ calong with a low polarization resistanceof 0.40 2
0.650hm - cm? at 700 °C. Howeverjts lowtemperature electrochemical activity significantlgieteriorates
due to a reduction in thehighly mobile interstitial oxygen contentresulting from doping To extendthe
operational range of this electrode,his study aims toenhanceits performance usingthe infiltration
technique The investigationincludes optimization of the electrode backbone structure anglvaluaton of
the effects of precursor concentration andhe number of infiltration cycles on microstructure and
electrochemical propertiesThe results demonstrate that a 1 M solution prevents surface blockynglding
uniform catalyst distribution. The optimized electrode exhibits a remarkably low polarization resistance
0.250hm - cm? at 600 °C. Furthermore, drect infiltration into the functional layer ensures superior long
term stability and provides a scalable strategy for advanced electrochemical devices.
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electrolyte materials and electrodes is requiref].
Particular attention is paid to maintaining the efficiency
Electrochemicabevices based on solid electrolytés of the SOFC cathodeyhich makes the main contribution
solid oxide fuel cells (SOFCs) and electrolyze89ECs) 2  to the polarization loss on the element [3].
play a key role in the development of alternative energy, Mixed ion-electron conductors (MIEQs are
in particular in the production of green hydrogen by gas considered promising materials to provida sufficient
electrolysis and highly efficient energy generation in oxygen reduction reaction rate QRR) at lower
combined electricity and heat production systems,temperatures [15,6]. Among MIECs, the first-order
including using renewable source$][ One of the ways to RuddlesderPopper (RP) phases, in particul@nNiO 4+ ¢
increase the reliability and londerm stability of solid (PNO)-based materials, exhibit high electrocatalytic
oxide electrochemical devices, as well as reduce the costmioperties in ORR [720]. For PNO, high values of
generated energy, is to reduce the operating temperaturecoefficients of oxygendiffusion and surface exchange
to the range of intermediate temperatures (IT, 6 were obtained,at 700°C up to 7.2 -108cn®? -s% and
750°C) and low temperatures (LT, 45800 °C). 9.5-105cm-s? respectively [1213]. However, it has been
However, for effective operation of the elements in suchestablished that at temperatures characteristic of$SOFC
temperature ranges, a special approach to the selection afperation, the material decomposes with the formation of
PiNisO10 ¢ PrNiOs:¢  PrO11secondary phases, which
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the production of a material with increased stability under
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