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Abstract

Lithium-ion batteries have the highest energy density among rechargeable batteries making them attractive
for diverse applications such as consumer electronics (e.g., cell phones and tablets), vehicles (e.g., plug-in hybrid
electric vehicles), energy storage systems (e.g., load leveling), military systems (e.g., silent watch vehicles), etc. The
ever increasing demand for smaller and lighter (i.e., higher energy density) batteries is driving materials research
today. Even as Li-ion technology is being considered for emerging applications such as energy storage systems,
recent high profile safety incidents involving Li-ion batteries highlight the need for new approaches to ensure the
safety of these batteries.

This presentation will provide an overview of recent developments, current challenges and opportunities in
lithium-ion battery materials and safety technologies. Our group has developed an advanced cathode material,
CAM-7, that can be produced at multi-ton levels in our pilot plant. Using examples from the implementation of this
material in high-performance cells, we will present surprising insights into the factors that govern the energy and
power densities of Li-ion cells.

A framework for guiding the development of Li-ion battery safety technologies will also be presented.
Experimental measurements combined with simulations have led to an improved understanding of the primary
triggers of thermal runaway in Li-ion cells and safety incidents in the field. High-speed videos of cell failures and
simulation results will be used to discuss the initiation and propagation of thermal runaway in cells and packs.
Finally, recently developed technologies to enhance battery safety will be highlighted.
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