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Abstract: Mn-based mullite oxides have been proposed as amalisiy oxygen reduction
reaction catalysts (ORRCSs) to substitute the naofé¢al. However, the most reported synthesis
methods for the mullite oxides were complicatedhvat very long cycle and low yield. In this
work, we firstly used sol-gel solution combustioddang one step calcination method to
large-scale synthesize mixed-phase and pure-phasdigenoxides (SmMpOs) with detailed
synthesis process. The structure and morphologpmiples were investigated by XRD, SEM and
TEM. Comprehensive study of nanoparticles syntleesiander different calcination conditions
showed that mixed-phase catalyst based on Si@Mand perovskite (SmMngp were obtained
under the 800°C calcination and the content of Se@dmvas proportional to the calcination time
and inversely related to the ratip Pure-phase SmM@s could be obtained at a calcination
temperature above 900°C. The electrocatalytic dietsvof p=1 catalysts for oxygen reduction
reaction (ORR) were characterized by a three-eldetdesign and the full dischargeable Al-air
battery with 4M NaOH electrolyte. Electrocatalyticaracterization showed that the presence of
SmMnOs combined with perovskite SmMnQxhibited the best catalytic activity, and the
sequence of activity was as follows: Sni@g— 800 4h > LMO (LagdMNg.9d03) > SMMnOs—

900 4h > SmMgOs— 1000 4h > CB (carbon black).
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