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In this study, a MOF-derived NiCo2O4 spinel composite integrated with single-walled carbon nanotubes (SWCNT) was synthesized via a solvothermal process for advanced energy storage applications. The composite material demonstrates significantly enhanced electrochemical performance compared to bare NiCo2O4, particularly in sodium-ion battery applications. The rate capability results indicate that, at a current density of 0.1 A/g, the NiCo2O4/SWCNT composite exhibited an initial high reversible capacity of 862 mAh/g. After 100 cycles at a current density of 0.2 A/g, the NiCo2O4/SWCNT composite achieves a high reversible sodiation capacity of approximately 603 mAh/g. At the same time, bare NiCo2O4 exhibits only 337 mAh/g. Additionally, as the current density increases, the composite material continues to deliver outstanding performance, with reversible capacities of 369 mAh/g at 2 A/g and 252 mAh/g at 5 A/g. The exceptional performance was attributed to the synergistic effect of the SWCNT, which improved electron transport and structural stability; thus, NiCo2O4/SWCNT composites can be considered substantial anode materials for the next generation of sodium-ion batteries.
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