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Porous Cobalt-Iron Binary Metal Oxides Nanorods as Efficient Oxygen Evolving

Catalysts for Water Splitting

GAO Xu-Sheng LIU Guang SHI Qin-Fang WANG Kai-Fang XU Li-Juan HE Dong-Ying LI Jin-Ping*
(Research Institute of Fine Chemicals, Tai Yuan University of Technology, Taiyuan 030024, China)

Abstract: A series of porous Co;_Fe,O, (0=<x =<1) nanorods were fabricated by a simple thermal decomposed of

CoFe-NTA precursors and were served as oxygen evolving catalysts for water electrolysis in 1 mol - L' KOH solution.

It was found that different Fe doping amounts have dramatically effects on the structure and electrocatalytic water

oxidation activities and the 16% (n/n) Fe-doping sample exhibited the most excellent oxygen evolving activity. A

lowered overpotential of 345 mV was achieved at a current density of 10 mA - ecm™ with a Tafel slope of 54 mV -dec™

for the 16% Fe-doping sample, which suggest that it can be applied as low cost and efficient oxygen catalyst for water

splitting.
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Table 1 Comparison of water oxidation properties for Co,_Fe, O, nanorods catalysts
» Crystalline size /  BET surface area / Overpotential / Tafel slope /
Samples EDS composition R./Q
nm (m?-g™) mV (mV-dec™)
0%Fe C00740026 20.9 38 415 59 35.8
16%Fe CopsiFen 0024 10.6 89 345 54 10.7
33%Fe CopsoFen240026 8.3 141 384 55.5 17.5
46%Fe CopaFens:0026 7.1 167 420 60.5 38.6
66%Fe CopasFenssOnas 5.9 195 435 63 40.2
100%Fe FeogOozi 14.7 138 — 121 871
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Fig.2 (a) EDS analysis of these Co;_Fe,O, nanorods; (b) Powder XRD patterns of Co;_Fe,O, nanorods; (c¢) N, adsorption-desorption

isotherm of Co;_Fe,O, nanorods; (d) Variation of crystalline size and BET surface area on the Fe-doping amounts
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Fig.3 SEM images of Co;_Fe,O, nanorods
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Fig.4 Characterization of 16%Fe catalyst (a) TEM image; (b) HR-TEM image, inset: corresponding FFT pattern;
(c) SAED pattern, High-resolution XPS spectrum; (d) Co2p; (e) Fe2p; (f) Ols
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Fig.6 (a) Polarization curves and (b)Tafel plots of Co,_FeO, catalysts
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Table 2 Comparison of water oxidation performances
Catalyst Substrate Overpotential@10 mA+-cm™ / mV(vs RHE)  Tafel slope / (mV -dec™) Electrolyte Reference
Co0304 nanosheets Ti 540 234 0.1 mol-L"KOH [13]
Co30, nanoparticles GC* 420 82 1 mol-L"' KOH [19]
Fe/mCo;0, GC 380 40 1 mol- L' KOH 20]
FeNi/mCo;0, GC 410 87.2 1 mol- L' KOH
NiCo-LDH Cp* 367 40 1 mol-L™" KOH [21]
NiCo-LDH Ni foam 420 113 0.1 mol- L' KOH [22]
Co,04@C cp 370 82 0.5 mol - L™ H,S0, [23]
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Fig.8 Chronoamperometric response at a constant

overpotential of 350 mV and
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