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Reduced Graphene Oxide-LaFeO; Composite Nanomaterials
as Bifunctional Catalyst for Rechargeable Lithium-Oxygen Batteries
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Abstract: Development of electrocatalysts is one of the challenges in the development of the
lithium-oxygen battery, especially the synthesis of catalysts with special pore structures and excellent
bifunctional catalytic performance for both the oxygen reduction reaction (ORR) and the oxygen evolution
reaction (OER). In this article, a reduced graphene oxide-LaFeOs; (RGO-LaFeO3) nanocomposite
electrocatalyst was synthesized by combining sol-gel and hydrothermal methods and using graphene
oxide, lanthanum nitrate, ferric nitrate, and citric acid as raw materials. The prepared samples were
characterized by X-ray diffraction, Fourier transform infrared spectroscopy, Raman spectroscopy, and
scanning electron microscopy. The results confirmed that the RGO-LaFeO3; was composed of pure phase
LaFeO3 with a perovskite structure and RGO and that the LaFeO3 nanopatrticles were loaded uniformly on
the RGO layer surface. In comparison with a LaFeO3 nanoparticle (NP-LaFeQs3) catalyst, RGO-LaFeO3
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exhibited superior activity for both the ORR and the OER when it served as the cathode of a
lithium-oxygen battery. The higher catalytic activity of the RGO-LaFeOQs is attributed to the synergistic
effect of the special three-dimensional electronic conductive structure of RGO and the intrinsic catalytic
property of LaFeQs. It was shown that the lithium-oxygen battery with the RGO-LaFeO3 cathode can be
cycled stably up to 36 reversible cycles under conditions of a limit discharge depth of 1000 mAh-g_1 and a
100 mA-g'l current density for charge-discharge. The study illustrates that the RGO-LaFeO3 bifunctional
electrocatalyst is a promising candidate for the cathode in lithium-oxygen batteries.
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