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Fig.1 TEMs of spine-like NiCo, 0O, nanorods

(a) low and (b) high magnification TEM images; (c¢) single spine-like nanorod structure; (d) single nanorod structure
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Fig.2 XRD patterns of spine-like NiCo, 0, nanorods
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Fig.3 XPS spectrums of spine-like NiCo, O, nanorods

(a) full spectrum (insert: atomic ratio) ; (b) High-resolution Ni 2p spectrum; (c¢) Co 2p spectrum; (d) O 1s spectrum
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Fig.4 TG analysis of spine-like NiCo,0, nanorods precursor
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Fig.5 (a)The linear voltammetry curves of spine-like NiCo, O, nanorods prepared with different temperature

(a) in 0.1 mol - L™ KOH; (b) enlarged image of oxidative peaks around 1.4 V; (¢) corresponding Tafel plots of (a) ;

(d) electrochemical stability test
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Table 1 Results of OER for spine-like NiCo,0, nanorods prepared with different temperature

Temperature Onset potential Tafel slope Overpotential
/C /mV /mV - decade™ 50 mA + em™*/mV
160 341 164.2 473
180 320 148.4 433
200 309 145.6 418
220 326 160.6 437
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7E-0.279 V(vs.Ag/AgCl) 3 T — /SR 3 A4 F51E
SR I ) 1T PSR AR R ELA S -0.254 V, B
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Facile Synthesis of Spine-like NiCo, O, Nanorods as Highly Efficient
Electrocatalysts for Oxygen Reduction and Evolution Reactions

LI Zuo-peng' , ZHAO Yao-xiao', LIU Wei', HE Wen-juan®, LIU Wen-jun',
GUO Yong', ZHANG San-bing’

(1. School of Chemistry and Environmental Engineering, Shanxi Datong University, Datong 037009, China;
2. Department of Applied Chemistry, College of Sciences, China Agricultural University, Beijing 100193, China)

Abstract; Spine-like NiCo,0, nanorods have been synthesized by a facile hydrothermal method, followed by calci-
nation process. The morphology and stability of the as-prepared catalysts were characterized by transmission electron
microscope (TEM) , X-ray photoelectron energy spectrum ( XPS) , X-ray diffraction (XRD) and thermogravimetric
analysis (TG) techniques. The oxygen evolution reaction ( OER) and oxygen reduction reaction ( ORR) perfor-
mance of as-prepared NiCo,0, were studied in 0.1 mol + L™' KOH solution using linear sweep voltammetry (LSV)
with GC and rotating disk electrode, respectively. After testing, the lowest overpotential of 309 mV and Tafel slope
of 145.6 mV/dec were achieved for OER, moreover, the highest current density could reach 5.095 mA - ¢cm™ at
1600 rmp for ORR. The electron transfer numbers were range from 3.2 to 3.8, close to four electron transfer mecha-
nism. This indicates that electrocatalytic properties of the NiCo,0, electrode is excellent, which probably due to the
unique structural feature with more edge defect.

Key words: spine-like NiCo,0, nanorods; electrocatalytic activity; oxygen evolution performance; oxygen reduc-

tion performance



