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Preparation of highly active and durable oxygen electrodes using carbon
nanofibers with a unique orientation
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In this study, platelet-type carbon nanofibers (pCNF) were prepared using
porous anodic alumina template with many cylindrical nanopore channels and Co304 nanoparticles were
deposited on pCNF for tailoring highly active and durable oxygen reduction and oxygen evolution
reactions that would be required to develop next-generation fuel cells and metal-alr batteries. We
found that Co304 nanoparticles were uniformly dispersed on pCNF that has exposed carbon edge plane
at the side wall of pCNF, and the Co304/pCNF exhibited a good oxygen reduction reaction activity. In

contrast, poor dispersion of Co304 was found on multi-walled carbon nanotubes, in which basal
planes of carbon were exposed on the side wall. Through this study, we found the importance of
carbon surface structure on the dispersion of oxide nanoparticles and electrocatalytic activities.
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Flg 1 Scannlng electron micrographs of (a) pCNF, (b) N-pCNF and (c) MWCNT.
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Fig. 2 Transmission electron micrographs of (a,
d) pCNFs, (b, ) N-pCNFs, and (c, f) MWCNTSs.

Fig. 3 Backscattered scannlng electron mlcrographs of (a) C0304/pCNF (b) Co304/N-pCNF, and (c)

C0304/MWCNT.
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Fig. 4 RRDE linear sweep voltammograms for
ORR in Oz-saturated 0.1 mol dm™ KOH solution.
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