
 

 

This seminar will explore strategies to move beyond the intrinsic energy-density 

limitations of conventional lithium-ion batteries. With rapidly growing demand for 

electrified transportation and grid storage, we will first frame the current battery 

landscape, including global manufacturing trends, supply-chain concentration, and 

evolving consumer expectations for performance, safety, and cost. We will then discuss 

lithium-sulfur batteries as a representative “beyond lithium-ion” platform, highlighting 

how their fundamental chemistry offers step-change improvements in theoretical 

energy density while introducing new challenges such as polysulfide shuttling, sluggish 

redox kinetics, and electrode instability. The talk will emphasize how materials design, 

interfacial engineering, and catalytic approaches can be integrated to address these 

issues in a holistic manner. Drawing on recent advances in catalysis, electrode 

architectures, and diagnostic techniques, the seminar will illustrate how combining 

molecular-level insight with cell-level engineering can accelerate the translation of next-

generation chemistries toward practical devices. Throughout, the focus will be on 

conceptual frameworks and design principles to promote broad thinking about how to 

engineer high-energy, safe, and sustainable battery systems for the next decades. 
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