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Fig.1 Schematic diagram of magnetron sputtering process (a); XRD patterns of CrFeCoNiMo_ HEAs (b); SEM images of fibrous structure and
uniform alloy coating (c—d); HRTEM image of crystalline and amorphous regions (e); HAADF-TEM image of CrFeCoNiMo,, and
corresponding EDS element maps of Cr, Fe, Co, Ni, and Mo (f)
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Fig.2 OER performance of CrFeCoNiMo, catalyst series: (a) LSV polarization curves of CrFeCoNiMo ; (b) Tafel slopes; (c) electrochemical

double-layer capacitance (C,) measurements; (d) EIS analysis; (¢) OER benchmarking of overpotential at 10 mA-cm™ and Tafel slope in
1.0 mol-L™" KOH; (f) stability test of CrF eCoNiMo ; at constant current density of 100 mA-cm™
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Fig.3 High-resolution XPS spectra of CrFeCoNiMo_ catalysts after OER: (a) survey spectra, (b) O 1s, (c) Fe 2p, (d) Co 2p, (e) Ni 2p, and

(f) Mo 3d
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Fani
Fig.4 SEM image of surface oxides on CrFeCoNiMo,, (a) and
HRTEM image of surface structure on CrFeCoNiMo ; (b)
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Fig.5 LSV curves in KOH with/without methanol (a—d) and in-situ Raman analyses (e —h) of CrFeCoNi (a, e), CrFeCoNiMo,, (b, f),

CrFeCoNiMoy (c, g), and CrFeCoNiMo (d, h)
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Fig.6 Structural model of CrFeCoNiMo, ; (a); schematics of AEM and LOM pathways (b); projected density of states (c) and Gibbs free energy
diagrams for OER via AEM (d) and LOM (e) on CrFeCoNi, CrFeCoNiMo, , and CrFeCoNiMo
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Electrocatalytic Oxygen Evolution Performance of Mo-Doped Flexible High-Entropy Alloys

Gong Yinggi', Zhao Huifeng'?, Zhang Tao’, Yu Haibin'
(1. Wuhan National High Magnetic Field Center, School of Physics, Huazhong University of Science and Technology, Wuhan 430074, China)
(2. School of Physics and Electronic Information, Weifang University, Weifang 261061, China)
(3. Institute of Technology for Carbon Neutrality, Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract: The intrinsically sluggish kinetics of the oxygen evolution reaction (OER) severely restricts the practical efficiencies of water splitting and
metal-air batteries. In this research, a series of flexible CrFeCoNiMo, (x=0, 0.2, 0.5, 1) high-entropy alloy (HEA) monolithic electrodes were directly
fabricated on carbon cloth by magnetron sputtering, and the influence of Mo doping content on their OER electrocatalytic performance was
investigated. The results show that the appropriate Mo doping can significantly enhance the OER activity of the electrode. Among the prepared
electrodes, CrFeCoNiMo, ; exhibits the highest catalytic activity, delivering a current density of 10 mA/cm’ at an overpotential of only 212 mV with a
Tafel slope of 37.4 mV/dec. Moreover, the electrode operates stably at 100 mA/cm® for 140 h without noticeable degradation. XPS, TEM and in-situ
Raman analyses reveal that Mo doping tailors the electronic structure of 3d metals (Fe, Ni), elevates their oxidation states and promotes surface
amorphization/reconstruction, thereby strengthening the adsorption of reaction intermediates. Density functional theory (DFT) calculations further
demonstrate that Mo doping optimizes the reaction pathway and lowers the energy barrier for oxygen-vacancy formation. These findings provide
both experimental evidence and theoretical support for the application of flexible HEA electrodes in advanced energy-conversion devices.
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