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ABSTRACT

Introduction and Objectives: The development of stable cathode materials for intermediate-temperature solid oxide fuel cells remains
a significant challenge. The perovskite oxide LaixCaxFeOs-s is considered a promising cathode candidate due to its favorable mixed
ionic—electronic conductivity and stability, and the possibility of tailoring its structural properties. However, the synthesis of single-
phase LaixCaxFeOs.s typically requires high calcination temperatures and long processing times. The present study aims to synthesize
phase-pure LaixCaxFeOs.5 using a co-precipitation method at the lowest possible temperature and shortest processing time.

Materials and Methods: Laos5Cao.35FeOs-s cathode powder was synthesized via a co-precipitation route and subsequently calcined at
various temperatures after drying. The optimized powder was then employed in the fabrication of symmetric fuel cells deposited on
Yttria-stabilized Zirconia electrolytes with a Gadolinium-Doped Ceria buffer layer.

Results: Simultaneous thermal analysis and X-ray diffraction analyses revealed complete formation of the orthorhombic perovskite
phase (Pnma) at approximately 700 °C. Fourier transform infrared spectroscopy confirmed the complete removal of nitrate group and
the formation of metal-oxygen bonds. Field emission scanning electron microscopy images showed a nanostructured morphology with
an average particle size of 26.57 nm. The optimized sample exhibited a thermal expansion coefficient of 11.3308x107¢ °C™', which is
compatible with common electrolytes. Electrochemical impedance spectroscopy showed the minimum values for the ohmic and
polarization resistances to be 1.439 Q-cm? and 0.242 Q-cm?, respectively, at 800 °C.

Conclusion: The co-precipitation method was found to be effective for synthesizing phase-pure LaossCao3sFeOs-s with a desirable
nanostructure and appropriate electrochemical properties, thus serving as an efficient and cost-effective alternative for the preparation
of solid oxide fuel cells catalyst.
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solid oxide fuel cell (SOFC)

oxygen reduction reaction (ORR)
polarization resistance (Rp)

mixed ionic-electronic conductivity (MIEC)
thermal expansion coefficient (TEC)
gadolinium-doped ceria (GDC)
yttria-stabilized zirconia

calcium-doped lanthanum ferrite (LCF)

9. triple phase boundary (TPB)

10. coprecipitation

11. intermediate temperature solid oxide fuel cell (IT-SOFC)
12. deionized water (DI)

13. methyl ethyl ketone (MEK)
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14. benzyl butyl phthalate (BBP)

15. polyvinyl butyral (PVB)

16. doctor blade

17. tape casting

18. green tape

19. buffer layer

20. binder

21.screen printing

22. simultaneous thermal analysis (STA)

23. Fourier transform infrared spectroscopy (FTIR)
24. X-ray diffractometry (XRD)

25. field emission scanning electron microscope (FESEM)
26. energy-dispersive X-ray spectroscopy (EDS)



27. elememtal mapping

28. dilatometer

29. resistance polarization (Rp)

30. electrochemical impedance spectroscopy (EIS)

31. scanning electron microscope (SEM)

32. differential termal analysis-thermogravimetric analysis
(DTA/TGA)
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