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Abstract 
Supercapacitors have attracted much interest as energy storage devices, due to their great potential to have both high energy density and power density. Supercapacitor can have a lot of energy storage applications, such as in electric cars and other equipment. Different materials have been proposed and used for Supercapacitors. In this presentation, high performance Supercapacitors based on nanoscale Ni-based materials and 2D materials, which show very high specific capacitance and energy density, will be focused. Nanomaterials have special properties and important applications in energy storage and many other devices. The energy storage performance of such materials and devices are examined and the very high energy storage ability is discussed.  Microstructure, morphology and surface area, and energy storage performance are found strongly related. 3D core-shell structures contributing to energy storage and flexible Supercapacitors is presented and discussed.  Charged full Supercapacitors prototypes, although small in size, will be shown to light up bulb and turn fans, indicating the strong energy storage power.
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