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Abstract

The production of hydrogen via water electrolysis (i.e., green hydrogen) using renewable energy
is key to the development of a sustainable society. However, most current electrocatalysts are
based on expensive precious metals and require the use of highly purified water in the electrolyte.
We demonstrated the preparation of a non-precious metal catalyst based on CuCo,0, (CCO) via
simple electrodeposition. Further, an optimization process for electrodeposition potential, solution
concentration and electrodeposition method was develop for a catalyst-substrate integrated electrode,
which indicated the highly electrocatalytic performance of the material in electrochemical tests and
when applied to an anion exchange membrane water electrolyzer.

Keywords @ Hydrogen production; Anion exchange membrane water electrolysis; Oxygen evolution reaction;
Electrodeposition; Direct growth.
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Fig. 1. (a) OER polarization curves according to different substrate size at —1V: of electrodeposition potential. (b) The
change of OER activity at various electrodeposition potential on a substrate with an area size of 9cm2. (scan rate of 10

mV/s)
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Fig. 2. Scanning electron microscopy (SEM) images
of the change of surface morphology according to
electrodeposition potential of a electrode (area: 9 cm?).
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Fig. 3.(a—d) SEM image of electrode surface according
to the concentration of the electrodeposition solution
(concentration unit: mM). (e) OER polarization curves
of electrodeposited electrode with the different
concentration of electrodeposition solution at a scan
rate of 10 mV/s.
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Fig. 4. (a) The chronoamperometic curves of 9cm? electrode at —1.5VSCE
with various electrodeposition process. (b) OER polarization curves for
electrodeposited electrode with various electrodeposition process at
a scan rate of 10 mV/s. (c-f) SEM image of synthesized electrode by
various electrodeposition process.
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Fig. 5. (a) Polarization curves of AEMWE single cell using CCO.Co and CCO on Ni
foam as anode and Pt/C as cathode in 1M KOH at 45°C. (b) Galvanostatic curves of
AEMWE single cell CCO.Co on Ni foam and Pt/C electrode at a current density of
500 mA/cm2 for 70 h in 1M KOH at 45%C. Inset image in (b) is a evolved hydrogen

bubble at cathode tube.
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