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For lithium ion battery, a range of materials has a high theoretical capacity, while in reality, this type of material cannot be used directly due to a fast capacity fading.  To address the failure of battery electrode, a range of materials designing concepts has emerged based on using nanowires, nanotubes, and nanoparticles, as well as surface structural and chemical modification.  For a lot of cases, the nanoscale designing concept is inspired and verified by direct in-situ imaging or spectroscopic analyzing of structural and chemical evolution of the materials under dynamic operating condition.  In this presentation, I will review, in retrospective and perspective, the overall progress of in-situ TEM study of battery materials, especially focusing on the challenges that related to anode, cathode, and solid electrolyte interface (SEI) for lithium ions battery and beyond, such as sodium ions and magnesium ions as well.
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