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Preparation of CoFe-PCz/NF electrocatalysts and their oxygen evolution
reaction performances
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Abstract: Electrolysis of water for hydrogen production is regarded as one of the key technological directions for the future
development of hydrogen energy due to its low-carbon environmental protection and high purity of hydrogen. Therefore, the
development of efficient and stable catalysts is of great significance. By using electrochemical deposition, the coal tar derivative
carbazole (Cz) was converted into conductive polymers polycarbazol (PCz), and a composite electrode system with a pore structure was
constructed using three-dimensional porous nickel foam (NF) as the substrate. On this basis, cobalt-iron bimetallic ions (Co?*'/Fe*") were
introduced to successfully prepare the Co,Fe -PCz/NF composite electrode materials. The results show that in 1 mol/L KOH electrolyte,
the Co,Fe -PCz/NF catalyst can drive the oxygen evolution reaction (OER) at the overpotential of 175 mV under the current density of
10 mA/cm?®. Additionally, it can operate stably for 40 h at the voltage of 1.41 V. The coordination bonds form between Co*'/Fe’* and the
pyridine nitrogen in PCz, as well as the NF substrate effectively increase the contact area between the electrode and electrolyte, and
enhance OER performance of the catalyst. This composite catalytic system, which is constructed through the the synergy of inexpensive
aromatic heterocyclic monomers and transition metals, not only achieves high value-added conversion of coal tar resources but also
provides new ideas for developing high-performance, low-cost industrial water electrolysis catalysts.
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Fig.2 MALDI-TOF-MS spectra of PCz at different magnification levels
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Fig. 5 XRD patterns of NF and Co,Fe -PCz/NF
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