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How many items are powered by lithium?
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systems worldwide
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Pull out your Ti-84s...



What else can we use?

Our solution: toothpaste*

*some (dis)assembly required



“Toothpaste batteries”
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Pros

 Smallest halide ion
available

* High potential and
capacity

« 13t in abundance

Cons
* New technology,
needs investment
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The global production of F (from
fluorspar) is x10 higher than
that of Li

This readily available supply is
well understood, abundant, and
distributed throughout the world




Developing materials for fluoride-ion batteries
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The future of fluorine: safety, stability, and longevity

Long-term goal: develop safe, reliable fluoride-ion batteries that
supplement lithium in energy storage systems at-scale
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Future work: materials and cell testing

SuperXAS + PHOENIX beamlines enable us to
understand the inner workings of our battery materials

— PbTiO, — PbBTIO,F, (1:1) — PbTIO,F, (1:2) — PbTIOF, (1:3) — PbTiO, nBuLi
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High energy X-rays allow us to observe fluoride-ions
entering/exiting the crystal structure of our electrodes!

Using similar techniques, we aim to understand how
our batteries evolve over a variety of testing conditions



Thank you all! Questions? | Banerjee Group
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