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Abstract: Al-doped NiCo,S, composite material (CC@AI-NiCo,S,;) was successfully grown on carbon
cloth (CC) via two-step hydrothermal method using CC as substrate, NiCl,*6H,0, CoCl,*6H,0 as raw
materials, and Al(NO;);*9H,0 as aluminum source. The sample was characterized by SEM, XRD, TEM
and XPS. The electrochemical properties of CC@NiCo,S, and CC@AI-NiCo,S, electrodes were tested. The
results showed that CC@AI1-NiCo,S, had hollow nanotube structure, which could provide a large number of
reaction sites. Al mainly in the form of AI*" existed in CC@NiCo0,S4 and improved the conductivity of
CC@NiCo,S,. The specific capacitance of CC@NiCo,S,; and CC@AI-NiCo,S, electrodes was 844.5 and
1515.8 F/g at a current density of 1 A/g. After 10000 cycles at a current density of 6 A/g, the capacitance
retention rate of CC@AI-NiCo,S, was as high as 87.8%, indicating that Al doping could significantly
improve the specific capacitance and cycle stability of CC@NiCo,S,.
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Fig. 5 Electrochemical properties CC@NiCo,S, and CC@ Al-NiCo,S4
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Table 1

P KR S
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FEAIR NiCo,S, 1016.0 10000 (10 A/g) 87.0 [30]
NiCo,S, 125 BR 1036.0 2000 (5 A/g) 87.0 [31]
CC@AI-NiCo,S,  1515.8 10000 (6 A/g) 87.8  AX
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Fig. 6 CV curves of CC@AI-NiCo,S,; and AC electrodes at a scan rate of 5 mV/s (a); CV curves measured at 30 mV/s in
different potential windows (b), CV curves at different scan rates (c), GCD curves at different current densities (d),
Ragone plots (e) and cycling stability at 6 A/g (f) of CC@AI-NiCo,S,//AC ASC
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