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Abstract

We report on the design of a bio-inspired composite as a noble-metal-free electrocatalyst
for the oxygen reduction reaction (ORR). The composite is made from the assembly of
pyridine- functionalized graphene (G-py) and a 3D metal-organic framework (MOF)
deposited onto a glassy carbon electrode (GCE). The 3D heme-like MOF was
synthesized from tetrakis(4-carboxyphenyl)porphyrin iron(l11) chloride and Zr6 clusters
for the assembly of the stable porous coordination network. G-py, which possesses an
axial ligand to anchor to the centers of porphyrin in the MOF, results in a significant
change in the electronic and geometric structure of centers, which enhances the rate of
ORR and durability during cycling in acidic media. The occurrence potential of the ORR
by the composite is shifted to the positive potential near 100 mV. Our results introduce a
new strategy for the rational design of inexpensive and highly stable oxygen reduction
electrocatalysts for fuel cells without the requirement of pyrolysis.
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