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Synthesis and electrocatalytic oxygen evolution performances of FeFOOH-Ni(OH), composites

TU Yanyan , ZHAO Zihan , SUN Yiqgiang'
(School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022, China)

Abstract: FeOOH-Ni(OH), composites were successfully prepared on carbon fiber cloth (CFC) by electrochemical
deposition and hydrothermal method. The electrocatalytic oxygen evolution activity of the FeOOH-Ni(OH), com-
posite is significantly improved compared with FeOOH and Ni(OH),. The FeOOH-Ni(OH), electrodes require an
overpotential as low as 270 mV and the tafel slope to deliver 10 mA-cm™ for oxygen evolution reaction (OER) in
1 mol/L KOH. The electrochemical impedance spectroscopy further reveals the favorable kinetic during electrolys-
is. Moreover, The FeOOH-Ni(OH), composite has excellent stability in the alkaline medium, and its overpotential
remains stable during the 24 h test at high current density(50 mA-cm™). The strong electron interaction and syner-
gistic reaction between FeOOH and Ni(OH), are enhanced effectively. The conductivity promotes the charge trans-
fer, and the core-shell structure effectively enhances the electrocatalytic activity area, and further enhances its oxy-
gen evolution properties.

Keywords: FeOOH-Ni(OH), composites; core-shell structure; synergistic reaction; electrocatalytic; oxygen

evolution reaction
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(a) Bare CEC  (b) FeOOH NSs/CFC (c) FeOOH/Ni(OH),
bl NSs/CEC

~ Deposition Solvothermal

Bl 1 BREF4EAT (CFC)(a). FeOOH 44K F 441 (b) il FeOOH-Ni(OH),
HEMA (o) B A
Fig.1 Photographs of carbon fiber cloth(CFC)(a), FeFOOH nanosheet
arrays(b) and FeOOH-Ni(OH), composites(c)
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Fig.2 SEM images of FeOOH(a), FeOOH-Ni(OH), composites(b)and
Ni(OH),(j) and TEM images of FeOOH(c) and FeOOH-Ni(OH),
composites(d), HRTEM image of FeOOH-Ni(OH), composites(e) and
elemental mapping images of FeOOH-Ni(OH), composites((f)-(i))
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(a) FEOOH-Ni(OH), composites
FeOOH: JCPDS No.29-0713
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Fig.3 XRD patterns of FeFOOH-Ni(OH), composites(a) and FeOOH sheets(b)
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Fig.4 XPS spectra of the FeOOH-Ni(OH), composites, Ni 2p, Fe 2p and O 1s
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Fig.5 Polarization curves(a), tafel plots(b), nyquist plots(c), the capacitive current densities plotted against scan rate(d) of the FeOOH-Ni(OH),

composites, Ni(OH), sheets and FeOOH sheets and polarization curves of FeFOOH-Ni(OH), composites before and after 3 000 CV cycles(e),

chronopotentiometric curve of FeOOH-Ni(OH), composite at a constant current density of 50 mA-cm(f)
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Fig.6 Oxygen evolution reaction(OER) polarization curves normalized by the electrochemical double-layer capacitance and SEM

image of FeOOH-Ni(OH), composites after 3 000 cycles CV test
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