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Preparation of electrocatalysts for oxygen reduction reaction based on resorcinol-formaldehyde
semiconducting resins (Graduate School of Engineering Science, Osaka University)
OKeisuke Kinoshita, Yasuhiro Shiraishi, Takayuki Hirai

The key to realizing the polymer electrolyte fuel cell (PEFC) involves the development of
an electrocatalyst that efficiently promotes the oxygen reduction reaction (ORR). Currently, Pt-
based catalysts are mainly used; therefore, it is necessary to develop inexpensive and active
catalysts to replace Pt-based catalysts. Carbon-based electrocatalysts are promising candidates,
and several precursors, such as resorcinol-formaldehyde (RF) resins, have been used for the
preparation of carbon-based electrocatalysts. We have previously found that RF resins, which
are usually insulators, become semiconductors when prepared under the high-temperature
hydrothermal conditions. This synthesis produces the resins comprised of quinoid (acceptor)
form of resorcinol, which are n-stacked and -conjugated with inherent benzenoid (donor) form
of resorcinol. These D-A interactions create semiconducting band active for photocatalysis.
The electrocatalyst, when prepared by calcination of the semiconducting RF resin, exhibits
ORR activity higher than that prepared by calcination of insulator RF resin. The obtained
electrocatalyst has a narrowed carbon spacing that originates from the strong D-A interactions,
thus resulting in enhanced electron conductivity.
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