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The process of co-electrolyzing CO, and HO to
synthesize hydrocarbon fuels through proton- conducting
electrolysis cells (PCECs) stands as a noteworthy
technique for effective CO, use. Yet, the straightforward
synthesis of hydrocarbon fuels via PCECs presents
significant challenges, and the mechanism of CO;
hydrogenation during electrolysis is still unclear.
Nonetheless, recent studies have demonstrated surface
engineering strategy as an effective strategy for
promoting CO2/H,O co-electrolysis to produce CHy
using PCECs. In this study, we employed density
functional theory calculations to model CeO, and
BaCeo7Zr01Y01 Ybo103-5 (BZCYYb) surfaces and
investigate the impact of CeO, surface deposition on
BZCYYb for promoting CHy production from CO,/H,O
co-electrolysis. Our results demonstrate that the
decorated CeO; layer with high oxygen vacancy
formation energy can facilitate proton transfer and
modulate the adsorption of reactants during the
hydrogenation process, thereby accelerating CHy
production. These findings provide valuable insights for
the rational design of high-performance catalysts for

The Korean Ceramic Society |



AL

Oral Presentations

various electrochemical devices.
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SS5B-4 | Enhanced oxygen surface activity of perovskite
oxides by alkaline earth metal oxide infiltration:
Sr(Ti,Fe)O3-; as case-study
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Perovskite-type oxides that exhibit both electronic and
ionic conductivity are currently being extensively
researched as potential cathode materials for solid oxide
fuel cells (SOFCs). The oxygen reduction reaction on
the cathode often limits the overall performance of the
fuel cell. The surface oxygen exchange coefficient
(kehem), the rate at which oxygen can exchange between
the solid surface and the surrounding gas atmosphere,
is a key parameter in describing the electrocatalytic
activity of cathode materials. As such, there is significant
interest in developing methods for improving kchem.
Recently, it was proposed that the acidity of infiltrated
oxides serves as a sensitive descriptor of oxygen
exchange kinetics in mixed conducting (Pr, Ce)Os-5.
Basic oxides such as Li;O and CaO have been found
to increase kehem by as much as orders of magnitude,
reportedly by increasing the surface
concentration of the mixed conducting oxide. This
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points to surface infiltration as a highly promising new
strategy for enhancing the activity of SOFC cathodes
more generally. However, to date, the infiltration of basic
oxides onto the surfaces of perovskite-structured oxides
has been largely overlooked. In this study, we investigate
the effect of CaO infiltration on the surface oxygen
exchange kinetics of the perovskite oxide
SrTii-w/100Fex10003-5 (STE) (x = 35, 50, 80). We examine
how Fe concentration, with higher work functions and
electron densities are affected by CaO infiltration. As
we demonstrate, after reaching a certain level of
infiltration, measured kehem values tend to converge,
while their un-infiltrated values differed by more than
an order of magnitude. These results suggest that CaO
infiltration has an enhanced value for STF compositions
with lower Fe levels, known to have superior
chemical/mechanical stability, but poorer surface
activity than the material with higher Fe levels.
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In recent years, there has been a growing recognition
of the environmental advantages associated with fuel
cells. Yttrium-doped barium cerium zirconate has
emerged as a prominent candidate among potential solid
oxide fuel cell electrolytes due to its remarkable
characteristics. These include exceptional proton
conductivity in the intermediate temperature range,
enabling cost-effective solid-oxide fuel cell (SOFC)
performance, as well as exceptional chemical stability.
Nevertheless, there remain unresolved questions
concerning the understanding of how sintering additives
may affect proton conductivity within this material, with
a particular focus on proton concentrations and defect
chemistry. In this study, we employed thermogravimetry
(TG) to evaluate the equilibrium constants related to
the water incorporation reaction within Ba(Zro.75Ceo.1)
Y0.1503-5 containing various ZnO contents. This
investigation was conducted within the temperature
range of 300°C to 800°C while maintaining a water partial
pressure of 0.031 atm. The observed proton uptake
exhibited a distinct decrease as the ZnO content
increased. This phenomenon can be attributed to the
incorporation of Y into the Ba site of the perovskite
lattice and the subsequent formation of a second phase,
which is consumed by ZnO. These factors collectively
lead to a reduction in the effective acceptor concentration.



