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ABSTRACT Oxyhydroxide is regarded as a stable active substance in the oxygen evolution reaction (OER). In

this study, a radiation synthesis strategy induced by y ray was employed to synergistically activate, oxidize-reduce,

and etch effects, and in sifu synthesize FeO(OH) catalysts with oxygen vacancies on the surface of foam nickel (NF).

Electrochemical tests demonstrated that this FeO(OH) catalyst has outstanding electrocatalysis OER performance.

Compared with the traditional hydrothermal synthesis of FeO(OH), in 1 mol/L KOH electrolyte, it achieved an OER

overpotential of 266 mV at a current density of 10 mA/cm’, and exhibited over 100 hours stability at a current

density of 200 mA/cm’. In the simulated seawater solution (1 mol/L KOH + 0.5 mol/L NaCl), the catalyst also
exhibits excellent electrocatalytic OER performance (307 mV@10 mA/cm® and 50 h@1 000 mA/cm?). This study

utilized radiation technology to in situ synthesize transition metal compounds with oxygen vacancies on the surface

of NF, providing a new idea for designing high-performance water/seawater decomposition electrocatalysts.

KEYWORDS v ray, Radiation synthesis, FeO(OH), Oxygen evolution reaction (OER)
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CO(NH,),+NH,F+FeSO0,-7H,0

(b)

0.5 mol/L FeCl,-6H,0
120 °C. 12h

1 FeO(OH)/NF-Rad(a)F1FeO(OH)/NF-Hyd(b) FI & iR &
Fig.1 Schematic diagram of the synthesis of FeO(OH)/NF-Rad (a) and FeO(OH)/NF-Hyd (b)
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2 (a)FeO(OH)/NF-Rad fll FeO(OH)/NF-Hyd [f] XRD K ; (b)FeO(OH)/NF-Rad 1 FeO(OH)/NF-Hyd [#] FT-IR Yt ;
(¢)FeO(OH)/NF-Rad fll FeO(OH)/NF-Hyd ] EPR %
Fig.2 (a) XRD pattern of FeO(OH)/NF-Rad and FeO(OH)/NF-Hyd; (b) FT-IR spectrum of FeO(OH)/NF-Rad and
FeO(OH)/NF-Hyd; (c) EPR spectrum of FeO(OH)/NF-Rad and FeO(OH)/NF-Hyd
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Fig.3 (a) SEM image of FeO(OH)/NF-Rad, and (b,c) TEM image; (d) EDS of FeO(OH)/NF-Rad, and (e¢) HR-TEM image;
(f) Contact angle measurement of FeO(OH)/NF-Rad

4 (a)FeO(OH)/NF-Hyd ) SEM E{% F1(b)EDS
Fig.4 (a) SEM image of FeO(OH)/NF-Hyd, and (b) EDS
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Fig.5 Electrochemical OER performance tests of FeO(OH)/NF-Rad and FeO(OH)/NF-Hyd in 1 mol/L KOH electrolyte :

(a) polarization curves; (b) comparison of 7,,, 77, and #,,,; (c) tafel slope; CV curves of (d) FeO(OH)/NF-Rad and (e) FeO(OH)/NF-
Hyd; (f) double-layer capacitance; (g) comparison of the overpotential of FeO(OH)/NF-Rad with those of commercial RuO,, IrO,,
and some Fe-based or Fe, Co, and Ni oxyhydroxide reported in the literature at 10 mA cm*@1 mol/L KOH; (h) nyquist plots (color
online)
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Fig.6 Polarization curves of (a) FeO(OH)/NF-Rad and (b) FeO(OH)/NF-Hyd before and after 10 000 CV cycles;
(c) long-term water splitting stability test at 200 mA/cm*@100 h
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