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Research on application of Ni-Co LDHs nanosheet arrays

in supercapacitor electrode
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(School of Materials Science and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The integration of carbon-based and metal layered double hydroxides (LDHs) is an effective
method for preparing supercapacitor electrodes with good electrochemical performance. Here, the nickel
cobalt hydroxide (Ni-Co LDHs) nanosheets were directly grown on carbon cloth as electrode material for
supercapacitor by hydrothermal process. The phase composition, crystal structure, and surface
morphology of the sample were characterized by using an X-ray diffractometer and scanning electron
microscope. The electrochemical performance of the sample was characterized by an electrochemical
workstation. The results showed that the Ni-Co LDHs sample had a trigonal layered structure with R3m
space group, and exhibited nanosheet array morphology. The special layered structure and array
morphology had certain effect on the corresponding electrochemical properties. Under the three-electrode
system, the specific capacitance of Ni-Co LDHs electrode in 3 M KOH electrolyte was as high as 732 0 F/g at the
current density of 1 A/g. When an asymmetric supercapacitor was formed with activated carbon (AC), its

specific capacitance reached 108 7 F/g at the current density of 1 A/g. The maximum energy density was
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36. 2 Wh/kg at the power density of 775. 0 W/kg, and its capacity retention rate was 40% after 5000

cycles. Meanwhile, according to the Randles-Sevick formula, the diffusion coefficient of Ni-Co LDHs was

calculated to be 1. 18 X10 ' ecm?*/S, similar to that of lithium-ion. Moreover, further quantitative dynamic

analysis showed that Ni-Co LDHs belonged to a battery material, and its redox process was a typical

diffusion-controlled charge storage type. These favorable properties demonstrate that Ni-Co LDHs have

good potential for energy storage application as a supercapacitor electrode material.
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