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Prepar ation of heterostructure catalytic electrode Ni;S,/CeO,
and its alkaline overall water-splitting performance

JIAO Yang, GUO Yuchen, WEI Xueling, ZOU Xiangyu', JIA Feihong
(School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, Shaanxi, China )

Abstract: To design and synthesize an electrocatalyst with low-cost, high activity and long-term stability
for overall water-splitting in alkaline media, a three-dimensional heterostructure catalytic electrode Ni;S,/
CeO,@nickel foam (NF) was constructed through two-step hydrothermal method using NF, Ni(NOs),*6H,0,
Ce(NOs);3°6H,0 and thioacetamide as main raw materials, and characterized by XRD, XPS, SEM and TEM.
The hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) performances of Ni;S,/
CeO,@NF were analyzed in 1 mol/L KOH aqueous solution. The results showed that the strong interfacial
synergistic effect between NizS, and CeO, significantly enhanced the electron transfer capability of
Ni;S,/CeO,@NF, leading to high activity in both HER and OER. The Tafel slopes of Ni;S,/CeO,@NF for
OER and HER were 39.83 and 74.44 mV/dec, respectively, the double-layer capacitances were 21.53 and
1.88 mF/cm’, and the impedances were 0.37 and 1.19 Q, respectively. After 1000 cycles at a current density
of 200 mA/cm?, the potential difference of Ni3S,/CeO,@NF was only 7 mV. When Ni;S,/CeO,@NF was
used as anode and cathode in an electrolyzer, a current density of 10 mA/cm’ could be achieved at a driving
voltage of 1.47 V.
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Fig. 1 Schematic illustration of preparation process of Ni3S,/CeO,@NF
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Fig. 7 HER performance of various electrodes
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Fig. 8 Overall water-splitting performance of various
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