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Figure 1 (Color online) Schematic illustration of (a) powdered
catalysts with conductive additives and binders; (b) self-supported
catalysts [17].
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Figure 2 (Color online) Mechanism of HER in acidic or alkaline
electrolyte solutions [26].
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Figure 3 (Color online) Schematic illustration of the synthesis of
Ni,P/NF and Ni,P-Ni;,Ps@Ni;S,/NF [70].
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Figure 4 (Color online) (a) Schematic illustration of the synthesis
process for HSD-PtNi/NF. (b) Schematic illustration of PtNi molten
nanodroplets ejection and condensation on NF. (c¢) Proposed formation
mechanism of edge dislocations PtNi nanoparticles [77].
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Figure 5 (Color online) Chronopotentiometry test at constant current densities of 10, 100 and 500 mA cm™ in (a) 1 MKOH; (b) I M PBS; (¢) 0.5 M

H,S0, [78].
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Figure 6 (Color online) Theoretical model of (a) O-covered Fe(111)
surface; (b) O/S-covered Fe(111) surface; (¢) AGy« for different
catalysts [82].
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Figure 7 (Color online) (a) HER polarization curves; (b) over-
potentials at different current density; (c) stability tests of CoFeOH/
CoFeP [85].
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Figure 8 (Color online) (a) Schematic illustration of synthesis process
for Cu-FeOOH/Fe;0,. (b) The structural transformation at the atomic
level [87].
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Figure 9 (Color online) (a) Schematic diagram of the synthesis
process for CrO,/Cu-Ni catalyst. (b) Surface configurations and free
energy at different reaction stages [90].
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Figure 10 (Color online) The HER catalytic performance of different
catalysts. (a) LSV curves; (b) Tafel curves [94].
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Figure 11 (Color online) (a, b) FE-SEM micrographs; (c) photo-
graphic image; (d) TEM and HRTEM images of MoNi,/SSW [96].
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Figure 12 (Color online) (a, b) Current-dependent in situ Raman
spectra of AerMet,, during the HER process; (c, d) XPS spectra [98].
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Figure 13 (Color online) (a) Schematic diagram of the synthesis process for different catalysts; (b) LSV curves; (c) Tafel curves [99].
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Figure 14 (Color online) (a) Schematic diagram of the synthesis process for the Co-TiO,/Ti(H,). (b) Raman spectra of Co-TiO,@Ti(H,) and Co-
TiO,@Ti(N,). (c) Free energy of different catalysts in the reaction process. (d) Adsorption energy of catalyst for H,O [105].
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Figure 15 (Color online) (a) Schematic diagram of the synthesis
process for the TiH,/Ti catalyst. (b) Optimized structure of H atoms
stabilized on the TiH, surface. (c) AGy. on different crystal planes
[106].
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Figure 17 (Color online) (a) Schematic diagram of the synthesis process for Co-SA/CC. (b) LSV curves of different catalysts. (c) Distribution of
crystal orbital Hamilton populations. (d) Partial density of states of CoC, and CoN, [117].
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Figure 18 (Color online) (a—c) Theoretical calculation model. (d) Differential charge density of R-S-MnO,. (e¢) Mn-d-band projected density of
states. (f) d-band center. (g) Hydrogen adsorption energy (Ey-). (h) Gibbs free energy of hydrogen adsorption (AGys) [121].
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Abstract: Hydrogen energy, characterized by its diverse sources, high combustion calorific value, and cleanliness, is

widely regarded as an ideal alternative fuel for future energy supplies. In recent years, electrocatalytic water splitting has

emerged as a focal point of research due to its advantages of high hydrogen production efficiency and purity.

Consequently, the development of electrocatalysts that exhibit both high efficiency and long-term stability has become

imperative. Self-supported electrocatalysts possess numerous advantages, including an abundance of catalytic sites,

enhanced electron transfer capabilities, and exceptional durability under high current densities. This review aims to

introduce the mechanism and performance evaluation parameters of the electrocatalytic hydrogen evolution reaction.

Additionally, it discusses the selection criteria for conductive substrates and typical synthesis methods employed in self-

supported catalysts. Subsequently, the paper elaborates on the preparation strategies, structural properties, and hydrogen

evolution performance of self-supported electrocatalysts. Finally, it prospects the future development of self-supporting

catalysts.
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