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Typical use of carbon materials was traditionally
limited to catalytic supports. However, quite recently, Mesoporous N-Doped Carbon  Activated N-Doped Carbon

they have been used in various chemical reactions = 'H,n,
being expected to play more important roles other o H,0
than catalytic supports. This article overviews recent 0, dh.oL 8l O P

progress on our researches regarding various
catalytic reactions associate with carbon surfaces, 5 0, O, H.0; ,
including (a) electrochemical two-electron reduction S peNEastA . I
of oxygen to form hydrogen peroxide, (b) non- e Apra o | Bremelysiow
electrochemical aerobic oxidation of alcohols and
ketones catalyzed by carbon surfaces, (c)
hyperbranched aromatic polymers to functionalize
carbon surfaces and their use in heterogenous
catalysis, and (d) electrochemical four-electron
reduction of oxygen for fuel cells with carbon-based
Fe/N/C catalysts and newly designed fourteen-
membered macrocyclic Fe complex inspired by FeNs- 1
center-embedded graphene.

FeN, center
in graphene
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Figure 1. Hard-templated approach for the

synthesis of N-doped mesoporous carbon.?
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Figure 2. RRDE voltammograms with
MNCs in O2-saturated 0.5 M H2S04.?
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Figure 3. Schematic of the electrochemical

production of H202 over N-doped carbon.?8
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Figure 4. Baeyer-Villiger oxidation of
cyclohexanone catalyzed by carbon
surfaces.'? Conditions: cyclohexanone 4
mmol, benzaldehyde 4 mmol, carbon 5 mg,
1,2-dichloroethan 10 mL, Oz, 50 °C, 4h.
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Figure 5. Baeyer-Villiger oxidation

catalyzed by carbon surfaces.?
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Figure 6. Concept of hyperbranched

aromatic polymer for use in catalysis.'
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