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Solid oxide electrolysis cells (SOECs) are considered good
candidates for clean energy generation and provide ~92%
electricity-to-fuel efficiency [1]. However, SOECs exhibit
poor performance and long-term performance degradation.
The main reason for the poor SOEC performance is the
shortness of triple-phase boundaries (TPBs) where oxygen
evolution reaction takes place at the anode. Time-dependent
performance degradation originates mostly from high oxygen
partial pressure build-up at the electrode/electrolyte interface
and thus, delamination. Several electrocatalyst/ionic
conductor composite electrodes such as (La,Sr)FeOs-
(Ce,Sm)O2 (LSF-SDC) have been intensively investigated
recently due to its high electrical conductivity. To maximize
TPB length, researchers proposed to produce nanostructured
electrocatalyst/ionic conductor composite anodes by means of
depositing an ethylene glycol (EG)-based polymeric
precursor.

Recently, the origin and the means to control the amount of
large pores observed in EG-based polymeric precursor-derived
electrode structures were determined [2-5]. This enables the
fabrication of electrodes with controlled/graded porosity in
polymeric precursor-derived electrode films, which could
prevent oxygen pressure build up and help achieve stable
SOEC air electrodes.

The current study focuses on the contribution of porosity-
graded layers at the electrode/electrolyte interface to the time-
dependent electrochemical performance of SOEC. To create a

functionally graded layer by changing pore size, nitric acid
was utilized as a pore former. Porosity-graded LSF-SDC
anodes were deposited on YSZ electrolytes by spin coating.
As-prepared anodes were characterized by scanning electron
microscopy (SEM), X-ray diffraction (XRD), and
electrochemical impedance spectroscopy (EIS).

EIS measurements show that long-term electrochemical
performance can be improved with a functional layer
positioned between the electrode and electrolyte by grading
the pore size.

Acknowledgments

This work was supported by the Scientific and Technological
Research Council of Turkey (TUBITAK) 2218-National
Postdoctoral Research Fellowship Program. (Project No:
118C499)

References

[1] Fu et al. Energy Environ Sci, 3, 1382-1397 (2010).

[2] Bilbey et al. ACS Appl Energy Mater, 4, 9046-9056 (2021)
[3] Goral et al. Journal of Solid State Electrochemistry, 27,
655-666 (2023)

[4] Eksioglu et al., ACS Appl Mater Interfaces, 11, 47904—
47916 (2019)

[5] Sindirag et al. Tonics, 26, 913-925 (2020)

Akyaka-Mugla

Dr. Biisra Giinhan studied ceramic engineering and industrial engineering at the Kiitahya Dumlupinar University,
where she received her PhD degree in Materials Science and Engmeering{(in December 2019. She is a postdoctoral
researcher at the Solid-State Electrochemistry Group of Dr. Aligul Buyukaksoy at the Gebze Technical University
since June 2021. Her research interests lie broadly in functionalized ceramic coatings and solid oxide cells.

Presentating author: Biisra Giinhan, e-mail: busra.gunhan@dpu.edu.tr/bgunhan@gtu.edu.tr tel: +90 274 443 42 90




