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Proton Exchange Membrane Fuel Cells

Directly convert the chemical
energy from a fuel into electricity

High conversion efficiency!
High energy d density!

Appilcatlon in automoblles!? oY OTA MK
US$57,400 Polymer electrolyte

Pt catalyst is necessary to achieve a high enough reaction rate.
Especially cathode reaction is slow — High loading of Pt
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@ Pyrolysis : _under N, or NH; flow, 600-1000°C

Carbon-Based Catalyst
(PEMFCs) Carbor a aays

Synthesis of new carbon
materials rather than
surface modification

Many active centers?
High durability?

*Nabae et al, Catal. Sci. Technol. 2014, 4, 1400.
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Fel-N1: 1.890(3) A
Fe1-N2: 1.895(2) A
Fel-N3: 1.888(3) A
Fe1-N2: 1.890(3) A

Fe-N,,: 1.89 A

Moriya et al., J. Phys. Chem. C, 124, 20730 (2020).
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Alsudairi et al., J. Phys. Chem. Lett., 8, 2881 (2017) eRotation: 1600 rpm
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’- Hori et al., J. Photopolym. Sci. Technol., 33, 327 (2020).
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