
The discovery of layered TiS  and LiCoO  compounds has led to the proliferation of
modern lithium-ion batteries, exploiting the lithium-ion insertion/deinsertion
chemistry toward the high-energy-density battery system. For the past decades,
extensive efforts have been placed in improving the performance of these layered
compounds for cathodes such as by compositional tuning and structural
modifications. One of the notable approaches in recent years is to exploit the oxygen
redox activity by adopting excess amounts of lithium-ions in the layered materials.
This shift from the conventional cationic redox reaction relying on transition metals
(Co, Ni and Mn) to the cumulative cationic and anionic (oxygen) redox reaction
enables the boost of the specific capacity over state-of-the-art cathodes. In this
journey to explore the ‘lithium-excess layered cathodes’, various new
findings/challenges have been being disclosed. In this talk, I will present our recent
understandings on these materials with respect to the lithium insertion mechanism
that differs from what have been observed in conventional layered materials and the
effect of the layered stacking sequences, and discuss on the outlook on the lithium-
excess layered cathodes.
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Professor KANG Kisuk (Department of Materials Science and Engineering) has developed
original technology for the production of next generation lithium secondary cell batteries
along with KAIST and the Agency for Defense Development. Lithium secondary cell
batteries have until now not been possible to produce in high volumes as they cause
environmental harm upon production as well as their recycling. In response to this, the
research team used organic material to create nanostructures to produce green energy
lithium secondary battery cells. “Instead of using heavy, poisonous transition metal, body-
derived organic material can be used to store up high levels of energy very fast,” said
Professor Kang. “In the future I expect we can make ‘bio batteries’ -- batteries with
electrodes made entirely of organic material.”


