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Development of New Highly Active and Multi-functional Air Electrode Catalysts Based
on Manganese Oxides

Saito, Morihiro
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New air electrode catalysts composed of a manganese oxide (perovskite
La0.6Sr0.4Mn03 (LS0.4M) or Mn02 nanosheet (MnNS)) and nano-carbon materials (Ketjen black (KB), carbon
nanotube (CNT) and graphene (GP)) were synthesized, and their oxygen reduction/evolution activities and
durability against oxidative corrosion were evaluated for the development of next-generation energy
conversion and storage devices such as anion-exchange membrane fuel cells (AEMFC) and Li-air secondary
batteries (LABs). As a result, LS0.4M/CNT and MnNS/CNT catalysts using the CNT support with high specific
surface area and high graphitization degree were found to exhibit the best balanced performances for both
catalytic activity and durability.
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Fig. 1. Schematic illustrations of LS, 4M/C catalysts.
(@) LSp4M/KB, (b) LSy 4M/CNT and (c) LS 4M/GP.

Fig. 2. Schematic illustrations of MnNS/C catalysts.
(a) MnNS/CNT and (b) LS, sM/KB.
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Fig. 3. Schematic illustration of a reversed
micelle method.
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Fig. 4. Structural formula of polyoxyethylene glycol
mono-4-nonylphenyl ether (n=5) as surfactant.
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Fig. 5. Apparatus for RRDE measurement.
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Fig. 6. XRD patterns of LS, 4M/C catalysts using
different carbon supports.
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Fig. 7. TEM images of (a) LS,sM/KB, (b)
LSy 4M/CNT and (c) LS, 4M/GP catalysts.
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Fig. 8. TEM images of the MNNS/CNT and MnNS/

KB composites without and with heat-treatment
(400°C, 750°C) under Ar atmosphere.
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Fig. 9. HV curve of ORR for the LSy4M/C
catalysts using different carbon supports in O,
saturated 0.1 M KOH at 50°C.
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Fig. 10. Onset potential E,, of the LS,,M/C
catalysts for ORR.
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Fig. 11. HV curve of OER for the LS,,M/C
catalysts using different carbon supports in O,
saturated 0.1 M KOH at 50°C.
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Fig. 12. Onset Potential E,, of ORR for the
MnNS/nanocarbon composites in O, saturated 0.1
M KOH at 50°C. (a) MnNS/CNT and (b)
MnNS/KB catalysts. Rotating rate: 1600 rpm.
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for the LSM/C catalysts using different carbon
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