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Abstract

In recent years, as a power-based energy storage device, supercapacitors have attracted research-
ers’ attention due to their advantages such as higher power density, fast charge and discharge rate
and long cycle life. The key to their excellent performance lies in the selection of electrode mate-
rials. At present, W13049 nanostructures are regarded as the most potential electrode material for
supercapacitors. In this paper, sea urchin-like W;g049 nanostructures were successfully synthe-
sized by one-step hydrothermal method, and W13049 NWs/Ti3C,Tx nanosheets composites were
further synthesized on this basis. This material not only improves the electrical conductivity of
Wi5049 nanostructures, but also inhibits the stacking of TizC,Tx nanosheets, thus showing excellent
storage performance. When the sweep speed is 1 mV-s-1, the specific capacitance value is 410
F-g-1; When the sweep speed is 50 mV-s-1, the specific capacity is 349 F-g-1. Under the current den-
sity of 5 A-g-1, the cycle retention rate of 8000 cycles is 88%, which has excellent stability. This
work explores the superior electrochemical performance of composite materials as electrodes for
supercapacitors and provides a new direction for their application in electrochemical energy sto-
rage devices.
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Figure 1. Synthesis flow chart of W;g0,4/TisC, Ty nanocomposites
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Figure 2. (a) XRD patterns of W50, TizC,Ty and WT-100 composites materials; (b) Amplified XRD pat-
terns of Ti3C, T, and WT-100 composites materials
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Figure 3. SEM images of (a) TisC,Ty nanosheet; (b) W;g049 nanostructure; (c) WT-100;
(d) TEM images of WT-100 composites at high magnification
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Figure 4. (a) CV curves of TisC,Ty nanosheet, pure WO, and WT-100 composites at 5 mV-s %; (b) (c) CV curves and
GCD curves of WT-100 composites at different sweeping speeds; (d) Comparison of specific capacity of different materials
(e) Nyquist diagram of different materials; (f) Cycle performance of WT-100 electrode at 5 A-g™ current density (8000
cycles of charge and discharge). The inside diagram shows GCD curves of the first and last cycle of WT-100 composite
electrode material at 5 A-g * current density
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Figure 5. Capacitance contribution of (a) (b) Pure W13049 and WT-100 composites to charge storage at 10 mV-s * scanning
rate; (c) (d) Percentage of capacitance contribution of pure W;g049 and WT-100 composite electrodes at different scanning rates
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