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Abstract

The catalytic electrodes for water decomposition were prepared by hydrothermal oxidation of
316 L stainless steel by hydrothermal oxidation treatment in sodium hydroxide medium. The in-
fluence of reaction time on catalytic performance was investigated, and the related catalytic me-
chanism was discussed. The results show that the electrode obtained from a hydrothermal oxida-
tion reaction of 36 hours has the best performance, and could reach a HER/OER current density of
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10 mA-cm-2 under a low overpotential of 123/258 mV, respectively. In the early stage of hydro-
thermal oxidation, a nickel-rich nanocrystalline oxide film was mainly formed on the surface of
stainless steel, while in the later stage, an iron-rich microcrystalline catalytic layer top layer was
gradually formed, and the double-layer catalytic membrane structure endowed the electrode with
excellent catalytic activity.
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Figure 1. HER performance of catalytic electrodes: (a) LSV curve; (b) Overpotential; (c) Tafel slope; (d) EIS spectra
1. LR HER H8E: (a) LSV BhZk; (b) EHBAL; () EIERPE; (d) EISEE
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Figure 2. OER performance of catalytic electrodes: (a) LSV curve; (b) Overpotential; (c) Tafel slope; (d) EIS spectra
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Figure 3. SEM images of catalytic electrodes: (a, e, f) SS316L-SH-9; (b) SS316L-SH-18; (c) SS316L-SH-27; (d)

SS316L-SH-36

3. {LERRE SEM [El: (a, e, ) SS316L-SH-9; (b) SS316L-SH-18;(c) SS316L-SH-27; (d) SS316L-SH-36
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Figure 4. XPS spectra of catalytic electrodes: (a) Fe 2p; (b) Cr 2p; (c) Ni 2p
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