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Preparation and electrochemical capacitive performance of
Co(OH)./benzoic acid functionalized carbon nanotubes
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Abstract: An effective method to synthesize structurally uniform Co(OH),/f-MWCNTs composite was described by
using benzoic acid functionalized MWCNTs as substrate. Benzoic acid group is bifunctional both for solubilizing
MWCNTs into deionized water and for tethering Co>" precursor onto MWCNTSs surfaces to facilitate the follow-up
chemical deposition of Co(OH), by supplying surface binding and anchoring sites. The composite has a uniform surface
dispersion and large coverage of Co(OH), onto f-MWCNTs, which is characterized by XRD, TEM, SEM.
Electrochemical tests demonstrate that the Co(OH),/f-MWCNTs composite possesses good electrochemical capacitive
performance and delivers higher capacity of 322.3 F/g at 5 mA/cm’, which exceeds about 100 F/g higher than
Co(OH),/p-MWCNTs and pure Co(OH),. The presented work implies that using -MWCNTs as substrate is an effective
approach to enhance the utilization of Co(OH),.
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Fig.1 Dispersibility of r-MWCNTs, p-MWCNTs and
f-MWCNTs in deionized water under different conditions: (a)
Dissolved in deionized water; (b) Ultrasonicated for 30 min; (c)
Ultrasonicated and static placed for 12 h; (d) Ultrasonicated

and stirring for 30 min then static placed for 1 h
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Fig.2 IR spectra of -fMWCNTs
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Fig.3 TEM image of Co(OH),/f-MWCNTs composite
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Fig.4 SEM image of Co(OH),/f-MWCNTSs composite
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Fig.5 XRD patterns of Co(OH),/f-MWCNTs composite
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Fig.6 TIllustration for synthesis procedure of Co(OH),/ f-MWCNTs composite
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Fig.7 Cyclic voltammograms of pure Co(OH),, Co(OH),/
p-MWCNTs and Co(OH),/f-MWCNTs electrodes at scan rate
of 5 mV/s
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Fig.8 Charge/discharge curves of pure Co(OH),, Co(OH),/
p-MWCNTs and Co(OH),/f-MWCNTs electrodes at current
density of 5 mA/cm?

Fz 1 Co(OH)/f-MWCNTs. Co(OH),/p-MWCNTs Fl £l
Co(OH), HIA ] LL ¢ LAl Co(OH), A I

Table 1 Specific capacities and utilization of Co(OH), for
Co(OH)/-MWCNTs,  Co(OH),/p-MWCNTs and  pure
Co(OH), electrodes based on Eqgs.(3) and (4), respectively

Capacitance of Utilization of

Electrode composite/ Co(OH); in
(F-g™) composite/(F-g ")
Co(OH),/f-MWCNTs 3223 644.6
Co(OH),/p-MWCNTs 213.2 426.4
Co(OH), 222.6 222.6

Charge/discharge current density: 5 mA/cm?
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Fig.9 Impedance plots of pure Co(OH),, Co(OH),/
at applied

p-MWCNTs and Co(OH),/f-MWCNTs electrodes
potentials of 0 V(a) and 0.2 V(b)
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