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Abstract

Global demand for rechargeable lithium-ion batteries has grown tremendously over the past two decades. However, lithium-ion batteries lack the higher
capacity and longer life time required in electric vehicles and electricity infrastructure. In order to improve the energy density and extend the cycle life of
batteries, we propose to develop the novel anode materials with advanced nanostructures. Our study includes: (a) the development of flower-like Cu,ZnSnS,
(CZTS) nanoflakes, polyimides and 2D nanographene anode materials. The synthesis process of these material i1s simple. (b) the development of machine
learning platform with quantum accuracy for large scale simulation of complex battery materials. (c) the use of In situ/operando characterizations combined
with theoretical calculations to gain the mechanistic Insights into the eletrochemcial behavior of anode materials, (d) the cooperation with industry. The
proposed organic/inorganic anode materials with higher electrochemical performance and stability will fit in conventional manufacturing processes of practical
lithium-1on batteries.
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