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Protonus vaditsp€jigas keramikas raksturojas ar augstaku jonisko vadamibu
salidzinajuma ar jonu vadoSiem oksidiem, ipaSi 300-600°C temperatiiras. Katodu
materialu optimizéSana pielietojumam protonu keramiskajas degsiinas (PCFC) ar
jaukto protonu un elektronisko vaditsp&ju ir svariga to veiktsp&jas uzlaboSanai.

Saja darba més pielietojam PBE+U un HSE06 aprékinus, lai analizétu migracijas
trajektorijas un barjeras BaFeOs.; defektiem. M&s secinam, ka protona parnese notiek
ka divu posmu process. Divi parametri, sakotngjas O---O un O—H distances vislabak
korelg ar aprékinatam migracijas energijam un ir vissvarigakie struktiiras parametri.
Citas analize ieklautas 1paSibas ir atomu ladini, magnétiskie momenti, Fe oksidéSanas
pakape, elektroniskais stavoklu blivums un skabekla p-joslas centrs, un kristalisko
orbitalu hamiltoniana apdzivotiba.

BaFeO, .75 protonu migracijas barjeras pazeminas salidzinajuma ar BaFeOs. Sada saite
starp protona parneses barjeru un materiala sastavu un elektronisko struktiiru ir redoks-
aktiva materiala iezime. Tas, ka BaFeOzss protona parneses barjera ir salidzinama ar
barjeru BaZr1.xYxOzx, norada, ka BaFeOs.s katodi sp&j sasniegt protonu vaditsp&ju,
kas ir nepiecieSama labai PCFC veiktspgjai.
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Proton-conducting ceramics offer higher ionic conductivities compared to oxide ion
conductors, in particular at 300-600°C. Optimizing cathode materials for protonic
ceramic fuel cells (PCFC) with mixed protonic and electronic conductivity is crucial
for their performance.

Here, we employ PBE+U and HSEO6 calculations to analyse migration trajectories and
barriers in BaFeOs.5. We find that the proton transfer occurs as a two step- process. Two
parameters, namely the initial O---O and O-H distances, correlate the most with
calculated migration barriers, and are suggested as key structural parameters. Other
properties used in our analysis include atomic charges and magnetic moments, Fe
oxidation state, electronic density of states and associated oxygen p-band centres, and
crystal orbital hamiltonian population.

Proton migration barriers decrease for BaFeO..7s in comparison to BaFeOs. Such
coupling of proton transfer barrier with material and electronic structure is a feature
specific to redox-active materials. The fact that proton migration barriers in BaFeOz-s
are comparable to those of BaZrixYxOs.x2 indicates that BaFeOss cathodes may
achieve protonic conductivity required for good PCFC performance.
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