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Abstract : The global trend of abnormal weather conditions due to greenhouse gases is rapidly
increasing. To reduce carbon dioxide emissions resulting from fossil fuels, research on alter-
native energy sources, such as hydrogen, is being actively conducted. Hydrogen can be pro-
duced through water electrolysis systems. The water electrolysis reaction theoretically requires
an energy of 1.23 'V, but in practice, due to various resistances, an overpotential is needed, and
more energy is consumed to produce hydrogen. Currently, noble metal catalysts with high effi-
ciency in water electrolysis systems are difficult to commercialize due to their scarcity and high
cost. To address this issue, cobalt selenide (CoSe,)-based catalysts, which are non-noble metals
and exhibit similar electrochemical activity, have emerged. This paper reviews CoSe,-based cat-
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alysts in alkaline water electrolysis systems over the past five years. This will aid in the prog-
ress of research and development on transition metal dichalcogenides in water-splitting systems.

Keywords : Cobaltselenide, Water splitting, Non-precious metal catalysts, Hydrogen evolution reaction,

Oxygen evolution reaction
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Cathode: 2H,O + 2¢- — H, + 20H
Anode: 20H™ — O, + H,O + 2¢
Overall reaction: H,O — O, + H,
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Fig. 1. A crystal structure of CoSe,.
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Table 1. Electrocatalytic HER activities of CoSe;, based catalyst in 1 M KOH

Catalyst (;Ogagil*%) (:111&) (m\rga;i,l) Reference
Sn-CoSe,/CC 3.17 =117 86 [24]
Al-CoSe,/CC 3.21 —-153 88 [25]

MoS,@o-CoSe, 2.04 —34 41 [26]
CoSe,—CoP/CC =51 52 [28]
B-CoSe,/CC —-153 85 [29]
MoSe,/CoSe,@CFP -137 559 [30]
Co0O/CoSe,-N,Se-C 0.35 —235 90.95 [32]
CoSe,/CMF -122.6 67 [37]
CoSe,@N/C-CNT 0.255 -185 98 [38]
CC/MOF-CoSe,@MoSe, —109.87 68.91 [39]
V~CoSe,/MoSe, 1.8 =74 524 [41]
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Table 2. Electrocatalytic OER activities of CoSe;, based catalyst in 1 M KOH

Catalyst (;;ail:ll%) (1?11\0/) (m$a§2L,,) Reference
1u-CoSe»-300 02 285 109 [34]
CoSe,-MoSe,/CC 2.02 278 61.2 [35]
NiCoP-CoSe, 33 202 55.6 [36]
CoSe,/CMF 400 58 [37]
CoSe>;@N/C-CNT 0.255 340 103 [38]
CC/MOF-CoSe,@MoSe, 183.81 96.61 [39]
Vie-CoSes/MoSe, 1.8 242 77.0 [41]
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