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Design of electrode materials for Li rechargeable batteries by
integrating ab initio calculations with experiments
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We have combined theoretical investigation using ab initio calculations with experimental realization to
develop an advanced high power Li battery electrode material. Li diffusion in electrode materials was
thoroughly investigated by performing systematic ab-initio computations on the factors affecting Li motion.
The power capability of the Li rechargeable battery is critically dependent on how fast Li ions and
electrons can move in the battery, especially in the electrode. In this theoretical investigation, wefound the
cause for the low rate behavior of the promising electrode material, LiNi0.5Mn0.502. Based on this
knowledge, we were able to judiciously re-engineer the crystal structure. A new processing scheme was
developed in order to realize the desirable structure that circumvents the cause of poor rate capability.
LiNi0.5Mn0.502 with modified structure obtained by the new process resulted in excellent rate behavior in
a good agreement with our prediction.
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