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Figure 1 New energy system [7] (color online).
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Figure 2 Trends in oxygen reduction activity plotted as a function of
the oxygen binding energy [38].
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% 1 HER. OERMIORRMEATIVERE LLEL
Table 1 Performance of the catalysts for HER, OER and ORR

it BAL (mV) @10 mA cm™

[ &l " 2R
Bt i [iv4c3
Holey NiCoP NS/NF 57 170 80 [47]
HER NiCoP/tGO 209 124 31 [48]
NiCoP NS/NF 32 - - [49]
FeCoW oxyhydroxides 191 - - [50]
OER
NiCo-UMOFNs 189 - - [51]
JREEE (A mg™y) B HE(mA cm™)
ORR Mo-Pt;Ni/C 6.98 10.3 [52]
J-Pt NWs 13.6 115 [53]
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Figure 3 The methods to optimize MoS, catalytic activity. (a) 2H phase transfer into 1T phase. (b) Vertical growth of MoS,. (¢) Defective MoS,. (d)
MoS, loaded onto graphene. (¢) Nano-sized MoS, particles. (f) Reduce the number of MoS, layers [16,54,55,57-59] (color online).
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Figure 4 The fabrication process of MoS,/NCNFs [66] (color online).
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Figure 5 (a) TEM image and (b) schematic illustration of the CoS,@MoS,/RGO structure. (c) Free energy profle of the HER [76] (color online).
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Figure 7 The fabrication process of WS,NDs [80] (color online).
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Figure 8 The fabrication process of CoS,/CoSe, and Co,B/CoSe, [87,88] (color online).
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Figure 10 A schematic diagram to illustrate the operating principle of
the HER based on CoP/CC [93] (color online).
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Abstract: In the 21st century, human beings have to face two serious problems, energy crisis and environmental

pollution. Therefore, seeking cheap, durable and efficient overall water splitting electrocatalysts which can be

comparable to those of state-of-the-art noble metal catalysts is our ultimate goal. Electrocatalysis is the core of a variety

of energy conversion devices. Controlling the preparation of cheap, efficient, durable and green catalysts is an important

way to promote the rapid development of energy storage and conversion technologies. Herein, the mechanism of three

important reactions in electrocatalysis and the progress of catalysts are introduced, including hydrogen evolution,

oxygen evolution and oxygen reduction reaction.
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