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Controllable preparation of nano-porous RuCuAl
alloy for alkaline hydrogen evolution
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Abstract Alkaline water electrolysis for hydrogen production possesses the evident advantages of simple
operation, pollution-free emission, and high purity. It can utilize distributed energy sources like solar and
wind power to convert surplus electricity into storable hydrogen energy. Developing high-performance
electrocatalysts toward HER is crucial for enhancing hydrogen production efficiency. This work employs a
chemical dealloying method to prepare nano-porous Ru/Cu alloy catalysts with varying ratios of Ru and

Cu. The three-dimensional dual-continuous porous structure not only facilitates efficient mass transfer but
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also significantly enhances electrocatalytic stability. Compared to Ru;yCussAl; and Ruy;Cug Alys the
Rug, Cuys Al; alloy catalyst demonstrates superior hydrogen evolution reaction activity with lower overpo-
tential and high catalytic durability in alkaline media. In 1 mol/L. KOH electrolyte, Rug, Cus; Al; exhibited
an overpotential of only 20 mV at a current density of 10 mA/cm”. It maintained 94 % of the initial current
for approximately 67 h to drive the current density of 40 mA/cm?.

Keywords hydrogen evolution reaction; alkaline water electrolysis; dealloying method; ruthenium-copper

alloy; electrocatalyst
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Fig. 1 Preparation schematic diagram of nano-porous RuCuAl alloy by dealloying method
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Fig. 2 SEM images of RuCuAl alloys upon dealloying for 24 h in 1 mol/L NaOH solution
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Fig. 4 SEM image and EDS mapping results of Rug, Cu;; Al;
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