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Oxygen reduction reaction mechanism of silk-derived activated carbon as a metal free
non-platinum catalyst
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Silk-derived activated carbon (SAC) was studied as a metal free, non-platinum cata
lyst. The effect of nitrogen species and surface area of SAC on oxygen reduction reaction (ORR) activity w
as studied. SAC was prepared bz carbonized and activated by steam or carbon dioxide.
By activating SAC, pyridine-like and pyrolle-like nitrogen decreased, while graphite-like nitrogen showed
small change. Catalytic activity toward ORR was measured by linear sweep voltammograms (LSV). ORR activit
y increased by activation treatment. The specific ORR current of SAC normalized by mesopore volume was nea
rly equal, indicating that ORR current is dominated by the process in the mesopore. Onset potential of ORR
was influenced not by surface area, but by the graphite-like nitrogen for high temperature carbnizatin.
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