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Figure 3 The LSV curves,Tafel slopes,Nyquist diagram at —1.1 V (vs. Hg/HgO)
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Solvothermal Preparation of Nickel-lron Sulfides and Their Efficient
Electrocatalytic Hydrogen Evolution Properties

MO Dingdiao, CHEN Guoxiang, CAI Weitong”
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: With increasing energy demands and the inevitable depletion of fossil fuels, developing new energy sources is
crucial. Water electrolysis for hydrogen production is particularly promising. This process, which generates hydrogen and
oxygen via the hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) , necessitates efficient and stable
electrocatalysts. Currently, IrO,/RuQ, electrocatalysts exhibit benchmark catalytic activities for HER and OER, respectively.
However, the high cost and scarcity of these precious metals pose significant challenges to their widespread application. Thus,
developing efficient and affordable electrocatalysts for water splitting is essential. In recent decades, significant research has
focused on alternative HER/OER and water-splitting catalysts based on various transition metals, including Fe, Co, Ni, Mo,
and atomic Pt. These have demonstrated promising catalytic activity and durability, with catalysts composed of dual transition
metal components often outperforming those with a single component. Some studies have demonstrated that transition metal
sulfides exhibit excellent hydrogen evolution capabilities. Common preparation methods include electrodeposition, solvothermal
synthesis, chemical etching, and electrospinning. To harness the benefits of dual transition metals and metal sulfides, we
synthesized nickel-iron sulfides using a solvothermal method. This approach produced nanoblock NiFeS catalysts with wrinkled
surfaces, enhancing their active sites and electrochemical surface area, while also exhibiting high electrical conductivity. These
features contribute to their effective electrocatalytic performance. In an alkaline electrolyte (1 mol-L~" KOH) , NiFeS-2

2

achieves an overpotential of 125 mV at a current density of 10 mA-cm °. This research offers insights into designing and
preparing cost-effective, stable, and efficient double-transition metal sulfide electrocatalysts.
Keywords: electrocatalysts; double transition metal sulfide;hydrogen evolution reaction;electrochemistry ;new energy materials;

non-precious metal catalysts



