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Abstract

Supercapacitors have the characteristics of high power density and fast charging and discharging
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rates. In this article, nano spherical NiCo LDH was grown on graphite paper electrodes using a sim-
ple and economical electrochemical deposition technique with nickel nitrate and cobalt sulfate as
metal sources through a one-step electrodeposition method. Through various analytical techniques,
the morphology, composition, and electrochemical properties of the spherical NiCo LDH were ana-
lyzed, and the results showed that the surface was composed of a three-dimensional cross-linked
layer structure. Meanwhile, the NiCo LDH electrode exhibits excellent electrochemical performance,
with a specific capacitance of 735 F-g-1 at a current density of 1 A-g-1; When charged and discharged
3000 times at 10 A-g-1, the capacitance retention rate was 80.4%. Using it as the positive electrode
and carbon material AC derived from waste paper as the negative electrode, an asymmetric super-
capacitor was constructed. The assembled NiCo LDH//AC asymmetric supercapacitor (ASC) had a
maximum energy density of 21.7 Wh-kg-1 at a power density of 749.7 Wh-kg-1, successfully driving
a car model and demonstrating its potential for practical applications.
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Figure 1. Synthetic schematic diagram of NiCo-LDH
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Figure 2. SEM images (A-B) and TEM images (C-D) of NiCo-LDH
2. NiCo-LDH #J SEM El#&(A-B)#1 TEM Bl (C-D)
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Figure 3. (A) XPS spectra of NiCo-LDH, (B-D) are the fine spectra of Ni 2p, Co 2p and O 1s respectively
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Figure 4. Electrochemical performance of NiCo LDH, (A) CV curves at different sweep rates, (B) Rate performance calculated
based on CV, (C) GCD curves calculated at different current densities, (D) Rate performance calculated based on GCD, (E)
Cycle stability at 10 A-g~* current density
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Figure 5. (A) The plots of log i versus log v for the redox peaks of CVs; (B) CVs of the NiCo LDH electrode with the separation
between the total current and the capacitive current at a scan rate of 40 mV-s™%; (C) Contribution ratios of the capacitive current
to diffusion-controlled current as a function of scan rate
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Figure 6. Electrochemical performance of NiCo LDH //AC ASC, (A) Positive and negative CV window matching, CV curves
(B) and GCD curves (C) at different voltages, (D) CV curves at different sweep speeds, (E) GCD curves at different current
densities, (F) Specific capacitance calculated based on GCD results
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Figure 7. (A) Capacitance retention of NiCo LDH //AC ASC at 10 A-g* current density for 2000 cycles, and (B) impedance
spectra before and after 2000 cycles
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Figure 8. (A) Ragone diagram of energy density and power density of NiCo"LDH //AC ASC, (B) Two ASCs in series are
used to drive the car model
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