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Ni/NiFe,O, Nanorods Encapsulated in Onion-like N-Doped
Carbon Nanolayers as Efficient Oxygen Evolution Electrocatalyst
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Abstract: Ni/NiFe,0, nanorods encapsulated in onion-like N-doped carbon (ONC) nanolayers was prepared by the

pyrolysis of NiFe-based coordination polymer precursor under N, atmosphere. Compared with Ni@ONC, NiFe,0,,

and commercial RuO, electrocatalysts, benefiting by the promoted electronic conductivity and enlarged

electrochemical surface area (0.149 mF) from synergistic effects between the ONC nanolayers and encapsulated Ni/

NiFe,0, heterostructure, the as-prepared Ni/NiFe,0,@0NC hybrid nanorod exhibits extraordinary electrocatalytic

activity towards oxygen evolution reaction (OER) with an overpotential of ~299 mV at 10 mA -ecm™ and a Tafel slope

of 73 mV -dec™.
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(a) SEM image, (b) EDS spectrum, (¢c) TEM image and (d) HRTEM image of Ni/NiFe,0,@0NC electrocatalyst
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Fig.2 (a) XRD patterns and (b) Raman spectra of various catalysts
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Table 1 Comparison of structural and water oxidation properties of various electrocatalysts

Sample I/ n/ mV Tafel slope / (mV-dec™) R./Q Cy/ mF
Ni@ONC 0.97 409 147 85.3 0.103
Ni/NiFe,0,@0NC 1.05 299 73 6.6 0.149
NiFe,0,4 — 354 77 17.4 0.136

R. represents the charge transfer resistance and Cy is the double layer capacitance.
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3 Ni/NiFe,0,@0NC AL 1 XPS 1% &l (a) 421 M2 (b) Ni2p, (c) Fe2p, (d) Ols, (e) N1s F(f) Cls FY & 539 & 1k
Fig.3 (a) XPS survey and high resolution spectra of (b) Ni2p, (c) Fe2p, (d) Ols, (e) N1s and () Cls for
Ni/NiFe,0,@0NC electrocatalyst
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Fig.4 Electrochemical characterizations of electrocatalysts
30
2.1
* NiFe,0, @ o (®)
1.8] ¢ Ni@ONC §
¥ Ni/NiFe,0,@ONC < —— Ni/NiFe,0,@ONC
1.5 £ 201
< & E=1.55V (vs RHE
12 g 55V (vs RHE)
= 8
~ o
0.9 g 104
5
0.6 |
0.34= T T T T 0 T v v v
2 4 6 8 10 0 2 4 6 8 10
Scan rate / (mV-s™) Time / h
K5 (a) AN R AR Y HL U — 49 AL (b) Ni/NiFe,0,@O0NC Ak 77 14 17 480 Fe E 1 i 48
Fig.5 (a) Plots of the current density versus scanning rate of various electrocatalysts;

(b) Long-term stability test of Ni/NiFe,0,@0NC electrocatalyst
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Fig.6  Characterizations of Ni/NiFe,0,@0NC electrocatalyst after OER test
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Supporting information is available at http://www.wjhxxb.cn
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