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The operation of Li batteries involves complex chemical and electrochemical reactions, which are crucial to the battery performance. Therefore, it is important to understand the reactions taking place at different stages of the battery operation, as well as the factors that affect the reactions. In particular, the electrolyte decomposition on anode surface, which forms the so-called solid electrolyte interphases (SEIs), and the lithiation/delithiation reaction of high capacity Li-rich cathode material have attracted much attention. Soft x-ray absorption spectroscopy (sXAS) is a powerful tool to probe the chemical species and electronic states with elemental sensitivity. This presentation will discuss examples on using sXAS to study battery materials for both fundamental understanding and practical developments. We will showcase how sXAS fingerprints the battery operation by detecting the evolving electron states. Recent results on SEIs and Li-rich cathode materials will be discussed. Our results offer important information for improving Li batteries.
