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Fig.1 SEM images at different magnifications (a—c), HRTEM image (d), SAED pattern (e), FFT and IFFT images of the region in the red box (f),
and HAADF-STEM image and corresponding elemental distribution maps (g) of FeCoNiCrPt sample
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Fig.2 XRD pattern of FeCoNiCrPt sample (a); XPS spectra of Fe 2p (b), Co 2p (c), Ni 2p (d), Cr 2p (e), and Pt 4f (f)
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Fig.3 Electrochemical performance of different electrocatalysts in 1 mol/L KOH: (a) LSV curves for HER, (b) Tafel slopes for HER, (c) EIS
curves for HER with inset of equivalent circuit, (d) LSV curves for OER, (e) Tafel slopes for OER, (f) EIS curves for OER with inset of

equivalent circuit, (g) C,, values for OER, (h) overall water-splitting polarization curve, and (i) chronopotentiometry curves of FeCoNiCrPt

sample maintaining current densities of 10 and 1000 mA-cm
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Fig.4 SEM images (a—b) and XRD patterns (c—d) of cathode (a, ¢) and anode (b, d) catalysts after full water-splitting catalyst stability test; XPS

spectra of each element in the cathode catalyst (e) and anode catalyst (f)
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Fig.5 Raman tests (a—b) and infrared tests (c—d) of cathode reaction (a, ¢) and anode reaction (b, d) of water electrolysis
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Ampere-Level Complete Water Splitting Through Entropy Engineering
Regulation of Multi-principal Element Alloy

Gu Yutong, Wang Xuegqian, Jiang Shunda, Yang Yiyuan, Jia Zhe, Shen Baolong
(School of Materials Science and Engineering, Southeast University, Nanjing 211189, China)

Abstract: High-performance noble metal electrocatalysts for water splitting face significant challenges including high cost, low atomic utilization,
insufficient interface stability, and complex preparation processes, which severely limit their large-scale application. Therefore, developing low-
cost, low-energy-consumption, and long-life electrocatalysts for water splitting is urgently needed. In this work, a carbon thermal shock strategy
was used to rapidly synthesize ultrafine (10 nm) FeCoNiCrPt high-entropy alloy (HEA) nanoparticles on carbon fibers. Results show that in
alkaline medium, the catalyst achieves current densities of 10 mA-cm” for the hydrogen evolution reaction (HER) and 100 mA-cm* for the
oxygen evolution reaction (OER) with overpotential of only 34 and 264 mV, respectively. Furthermore, when FeCoNiCrPt samples are used as
both anode and cathode in an alkaline electrolyzer for overall water splitting, a current density of 10 mA-cm* is achieved at only 1.53 V, with
stable operation for more than 100 h. This carbon thermal shock strategy provides a simple and versatile approach for rapidly synthesizing well-
dispersed HEA nanoparticles, offering a new pathway for developing low-cost, highly stable catalysts for overall water splitting.

Key words: carbon thermal shock method; high-entropy alloy; hydrogen evolution reaction; oxygen evolution reaction; high stability
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