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Preparation of hierarchical CoO@NiMo-O(P) composites and

its supercapacitive performance

WU Bi, QIN Lirong* , ZHAO Jianwei , XIANG Yuanji
(School of Physical Science and Technology, Southwest University, Chongqing 400715, China)

Abstract: Supercapacitor, which has a series of advantages such as fast charge and discharge, high specific capa-
citance as well as good cycle stability, has become an important energy storage device, whose performance mainly
depends on the electrochemical properties of electrode materials. Composite nanomaterials with high specific sur-
face area and environmental friendliness are ideal electrode materials for supercapacitors. In this paper, nickel-
molybdenum nanosheets were grown on the surface of cobalt hydroxide nanowires on the carbon cloth substrate by
a two-step hydrothermal method to achieve CoO@NiMo-O(P) composite nanomaterials after low temperature
annealing and phosphorlation. The morphology, structure and chemical valence of the samples were characterized
and analyzed by SEM, TEM and XPS. The results of electrochemical tests show that the hierarchical CoO@NiMo-
O(P) composites has good capacitance performance. The specific capacitance reaches 1 304.55 F/g at a low current
density of 1 A/g, and a capacity retention of 87% is exhibited after 1 000 charge and discharge at a current density of
10 A/g, showing good cycle stability.

Keywords: supercapacitor; composite materials; hierarchical structure; phosphorlation; electrochemical per-

formance
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Fig.1 Schematic illustration of the synthesis process of the

CoO@NiMo-O(P) composites
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Fig.2 Low (a) and high (b) magnification SEM images of the Co(OH), nanowires grown on carbon cloth; (c) EDS spectrum of the Co(OH), nanowires;

((d), (e)) SEM images of the NiMo-O(OH) nanoflakes grown on the Co(OH), nanowires; (f) EDS spectrum of the nanoflakes; ((g), (h)) SEM images of the

CoO@NiMo0O, composites; (i) EDS spectrum of the composites of CoO@NiMo-O(P); ((j), (k)) SEM images of CoO@NiMo-O(P); (1) Corresponding EDS

spectrum of CoO@NiMo-O(P)
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Fig.3 SEM image (a) and energy dispersive X-ray spectroscopy (EDS) mapping ((b)-(f)) of CoO@NiMo-O(P) hierarchical composites
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Fig.4 (a) XRD spectra of the materials obtained in the experiment process; ((b), (c)) TEM images of the
final product and the corresponding SAED pattern of CoO@NiMo-O(P)
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Fig.5 XPS spectra CoOO@NiMo-O(P) hierarchical composites: (a) Survey spectrum; (b) Co2p; (c) Ni2p; (d) Mo3d; (e) O1s; (f) P2p
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Fig.6 (a) CV curves of CoOO@NiMo-O(P), CoO@NiMo0O,, NiMo-O(P), Co-O(P) at a scan rate of 30 mV/s; (b) GCD curves of the above fore materials at a
current density of 1 A/g; (c) CV curves of CoOO@NiMo-O(P) composite at different scanning rates; (d) GCD curves of CoOO@NiMo-O(P) at different current
densities; (e) Cycling performance of CoO@NiMo-O(P), NiMo-O(P) and Co-O(P) electrode at a current density of 10 A/g; (f) Nyquist plots of CoOO@NiMo-

O(P) before and after 1 000 cycles (Inset: Nyquist plots of COO@NiMoO, and CoO@NiMo-O(P))
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Table1 Comparison of GCD with different electrode materials for supercapacitor

Electrode materials Electrolyte KOH/(mol-L™")

Current density/(A-g™) Specific capacity/(F-g™) Reference
CoO@NiMo-0(P) 3 1 1 304.55 This work
Ni; 4JMn, cP 6 1 1 060 [38]
Ni,P@CoP, 3 1 776.8 [39]
Ni-CoP@C@CNT 3 1 708.1 [40]
CoP 2 1 302.9 [41]

Note: CNT—Carbon nanotube.
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