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Abstract 
Rapid increase in global energy use and growing environmental concerns have prompted the development of clean, 
sustainable, alternative energy technologies. Electrical energy storage (EES) is critical to efficiently utilize electricity 
produced from intermittent, renewable sources like solar and wind as well as to electrify the transportation sector. 
Rechargeable batteries are prime candidates for EES, but widespread adoption requires optimization of cost, cycle life, 
safety, energy density, power density, and environmental impact, all of which are directly linked to materials challenges. 
After providing a brief account of the current status of lithium-ion technology, this presentation will focus on the 
development of new materials, cell chemistry, and cell configurations to overcome the current problems. Particularly, the 
challenges and approaches of transitioning from the current insertion-compound electrodes in lithium-ion batteries to new 
conversion-reaction electrodes with multi-electron transfer to increase the energy density and lower the cost will be 
presented. Specifically, lithium-ion technology based on high-nickel layered oxides as well as post lithium-ion technologies 
based on sulfur, oxygen, and mediator-ion solid electrolytes will be discussed. 
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