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Fig.1 Schematic diagram of preparation of FeS@Ni,S,/NF-1.2 electrode
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Fig. 2 XRD patterns of FeS@Ni,S,/NF-1.2 electrode
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Fig. 3 SEM images of Ni,S,/NF((a), (b)) and SEM((c), (d)), TEM((e), (f)) and STEM(g) images of FeS@Ni,S,/NF-1.2 at
different magnifications and element maps of FeS@Ni,S,/NF-1.2((h)-(j)) (Insets in Fig. (a) and (c) are skeleton structures
of NF): (a), (b) SEM, Ni,S,/NF; (c), (d) SEM, FeS@Ni,S,/NF-1.2; (¢) TEM, FeS@Ni,S,/NF-1.2; (f) HRTEM, FeS@Ni,S,/
NF-1.2; (g) STEM, FeS@Ni,S,/NF-1.2; (h) Element map, Fe; (i) Element map, Ni; (j) Element map, S
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Fig. 4 Full XPS spectra of FeS@Ni,S,/NF-1.2 and Ni,S,/NF (a) and high resolution spectra of Ni 2p (b), V 2p (c) and

S2p(d)
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Fig. 5 Electrocatalytic properties of FeS@Ni,S,/NF electrode at different Fe concentrations: (a) Polarization curve;

(b) 100 mA/cm?, overpotential; (c) Tafel diagram; (d) Nyquist diagram
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Fig. 6 Test results of OER properties of different electrodes: (a) Polarization curve; (b) Overpotential of 100 mA/cm?

current density; (c) Overpotential of other OER materials at 100 mA/cm? current density; (d) Tafel plot; (e) Nyquist plot of

open circuit potential; (f) EIS parameters
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Fig. 7 Active site test results: (a) CV curves of NF; (b) Ni,S,/NF; (c) FeS@Ni,S,/NF-1.2 at different scanning rates;

(d) Double-layer capacitance measurements
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One-step hydrothermal preparation and oxygen evolution
behavior of multilevel structure FeS@Ni,;S,/NF catalytic electrode

WANG Hu-hu' 2, Al Tao-tao" 2, BAO Wei-wei' 2

(1. School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, China;
2. National and Local Joint Engineering Laboratory for Environmental Protection Technology for

Comprehensive Utilization of Slag, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: FeS@Ni,S,/NF nanoflower assembled by porous nanosheet was in-situ grown on the surface of nickel
foam (NF) by a simple one-step hydrothermal method. The phase composition and microstructure of the samples
were characterized by XRD, XPS and TEM. The electrocatalytic oxygen evolution (OER) performance of the
samples was also measured in 1 mol/L KOH solution. The electrochemical test results show that FeS@Ni,S,/NF-
1.2 electrode exhibits an overpotential of 278 mV at the current density of 100 mA/cm?® with lower Tafel slope
(22.71 mV/dec). Moreover, the catalytic activity is superior than that of pure NF (493 mV, 214.65 mV/dec), Ni,S,
(327 mV, 91.87 mV/dec) and IrO,/NF (385 mV, 172.93 mV/dec). The results prove that FeS@Ni,S,/NF
nanoflower assembled by nanosheet with special porous structure can be used as a potential candidator to replace
the precious metals electrocatalyst.

Key words: Fe-doping; self-assembling nano-flowers; electrocatalyst; oxygen evolution reaction
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