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Lithium-sulfur batteries — chances and challenges'

» High specific capacity, power, * Low energy efficiency

and energy  High self discharge
* Abundant, non-toxic materials « Capacity decay & degradation
 Potentially very affordable « Complex electrochemistry

For lithium-sulfur (LI/S) batteries, there is a gap between the recent techno-
logical advancements and our understanding of the electrochemistry. Thus,
it becomes increasingly harder to improve cells by mere engineering.

A sound physically-based model of the Li/S cell can address these issues
and provide new and deeper insight into the functioning and degradation
of the Li/S cell by exposing the internal state of the battery.

Model design and validation
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Summary & Conclusions

Modeling

 established a multi-phase, multi-species physically
based model of the lithium-sulfur cell?

o

* model validation using experimental data mostly complete

« very good qualitative and reasonable quantitative agreement with a
variety of cells and experiments

= A valid description of the Li/S cell requires multi-phase and multi-species
kinetics. However, the precise reaction mechanism cannot be determined
by this methodology per se

Li/S cell behavior I ? ‘

« virtually all sultur is dissolved during discharge and re-precipitated as Li,S

« impedance is lowest at medium SOC — favorable for shallow cycling

» follow-up work will focus on degradation mechanisms

Cell layout and reaction mechanism Model equations and implementation? Parameterization & validation
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Simulation results
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