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Solid oxide electrochemical reactors are a promising alternative for challenging chemical
reactions, such as oxidative coupling of methane (OCM) [1], which convert methane to
C*products. Cerium oxide is a commonly studied oxide membrane material for its high ionic
conductivity in the temperature range ideal for conversion reactions (600-900°C),
particularly when doped with rare earth cations like Gd, Sm, or La. Recent studies have
shown La,Ce,0,as a promising OCM catalyst[2]. This study investigates the structural
properties of La,Ce( 0, ,thin films, prepared using pulsed laser deposition, with varying
stoichiometry. XRD results indicate textured film growth with preferential [100] orientation
of cubic crystalline fluorite for low La content (x<0.5), while x>0.5 had a random
orientation. La doping expanded the fluorite structure, increasing lattice parameters from
5.42 A for x=0 to 5.69 A for x=0.7. UV-Raman spectroscopy showed that La content x=10
caused a more pronounced balance between Ce’’and Ce”’than pure ceria samples.
Impedance revealed a direct relationship between La content and resistance, indicating lower
resistance with lower La content. These findings could lead to using Ce-La oxides thinfilms as
catalysts for OCM in electrochemical reactors based on ceria.

Acknowledgments:

The authors acknowledge to CNPq (142538/2020-5) and Center for Innovation on New
EnergiesShell (ANP)/FAPESP (2017/11937-4). F.C.F., D.Z.F., and A.S.F. are CNPq fellows.
References:

[1] 1. Garagounis, V. Kyriakou, C. Anagnostou, V. Bourganis, I. Papachristou, and M.
Stoukides, “Solid electrolytes: Applications in heterogeneous catalysis and chemical
cogeneration,” Ind. Eng. Chem. Res., vol. 50, no. 2, pp. 431-472, 2011.

[2] M. Coduri, S. Checchia, M. Longhi, D. Ceresoli, and M. Scavini, “Rare earth doped ceria:
The complex connection between structure and properties,” Front. Chem., vol. 6, no. OCT,
pp. 1-23, 2018.

810


mailto:raphael.anacleto@ufabc.edu.br



