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Table 1 Mixing entropy of alloys with different number of main elements at equal mole
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Fig.10 Hybrid MC-MD simulation of Ru-5 HEA nanoparticle after diffusion at 1500 K and quenching at 298 K(a)
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Table 2 Summary of the electrocatalytic performance of high-entropy alloy catalysts

[49]

Reaction Composition Structural feature ¢, (RHE)/V Tafel slope/(mV-dec™) Electrolyte
PtPdRhNi Nanoparticles 0.86 32 1.0 mol/L KOH
PtPdFeCoNi Nanoparticles 0.85 31 1.0 mol/L KOH
PtRuCuOslr Nanoporous 0.864 - 0.1 mol/L HCIO,
© CrMnFeCoNi Nanoparticles - 82+12 3 mol/L KCl
AINiCuPtPdAu Nanoporous 0.9 - 0.1 mol/L HCIO,
AINiCuPtMn Nanoporous 0.945 47 0.1 mol/L HCIO,
Reaction Composition Structural feature Overpotential/mV  Tafel slope/(mV-dec™) Electrolyte
AINiCuPtPdAu Nanoporous - 28 0.1 mol/L KOH
HE AINiColrMo Nanoporous 18.5 322 0.5 mol/L KOH
PtAuPd(RhRu) Nanoparticles 90 62 1.0 mol/L HCIO,
CoFeLaNiPt Nanoparticles 555 0.1mol-L™' KCI
Reaction Composition Structural feature ~ Overpotential/mV  Tafel slope/(mV-dec™) Electrolyte
CoFeLaNiPt Nanoparticles 377 - 0.1 mol/L KOH
FeNiMnCrCu — 342 58 1.0 mol/L NaOH
OER MnFeCoNi Nanoporous 302 83.7 1.0 mol/L KOH
AINiCoFeMo Nanoporous 240 46 1.0 mol/L KOH
MnFeCoNiCu Nanoparticles 263 43 1.0 mol/L KOH
Reaction Composition Structural feature Overpotential/mV  Tafel slope/(mV-dec™) Electrolyte
PtFeCoNiCuAg Nanoparticles 1.09 0.504 0:3 mol/L H,S0,
MOR 1.0 mol/L CH,OH
IrOsPtRhRu Nanoporous 1.26 0.86 0-3 mol/L H,S0,

0.5 mol/L CH,OH
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Application of high-entropy alloys in water electrolysis catalysis

ZHANG Quan, LIU Xi-jun, LUO Jun

(School of Materials Science and Engineering, Tianjin University of Technology, Tianjin 300384, China)

Abstract: The high-entropy alloys are considered as one of the major breakthroughs in alloying theory in recent
decades. They have unique alloy design concept and significant mixing entropy effect, and have potential
application prospect in many properties. This paper summarized the research progress of high-entropy alloys
catalysts in electrolysis of water in recent years, and introduced the definition and features of high-entropy alloys
and the principle of electrolysis of water and catalytic mechanism of high entropy alloys during hydrolysis
process, respectively. The research progress is on water hydrogen precipitation and water oxidation in electrolysis
of high entropy alloys. The development trend and application prospect of the future of the high-entropy alloys are
also prospected.
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