BATTERIES WITH
10 TIMES THE
ENERGY STORAGE

To meet the rising global demand for electric vehicles, we need
new and improved batteries. Researchers from Western University
are studying a promising new candidate: solid-state lithium sulfur
batteries. According to the researchers, these batteries can store
nearly 10 times the amount of enerqy as traditional lithium-ion
batteries. Using sulfur also makes these batteries more environ-
mentally friendly, affordable, and safe. The researchers used the
(LS to analyze what happens inside these batteries when they are

WHY BATTERIES STOP
HOLDING A CHARGE

All batteries eventually degrade, losing the ability to store energy. There are
many ways this degradation can occur, but one issue faced by all lithium-ion
batteries is that they undergo a lot of mechanical stress as the battery is
charged and discharged. This repeated expansion and contraction — or
“breathing” — of the material can cause fatigue, resulting in microcracks that
form slowly over time. For the first time ever, researchers from Dalhousie
University and the CLS used our BMIT beamline to see inside a commercial
battery without taking it apart. The team hopes this will provide a new way to

S U ST A I N A B L E assess the durability of long-lived, sustainable lithium-ion batteries. P E E RI N G I N SI DE
BLOWN-UP BATTERIES

When a lithium-ion battery— like the ones in our laptops and smart
phones— is overheated or overcharged, internal components can
chemically react with each other, generating gas inside the battery.
The trapped gas is what produces a “pillowing” effect, which can
decrease performance, or worse: the battery can leak, cause damage,
or even explode. To understand how this happens, and to get some
insight into battery safety, CLS scientists performed highly detailed (T
scans on lithium-ion batteries before and after pillowing. The resulting
images are helping battery companies better understand the role that
small manufacturing defects play when it comes to performance and
safety, ultimately leading to better, safer batteries.

From left to right; Brittany Pelletier-Villeneuve (UQAM), Jeremy
Dawkins (McGill), and Bastian Krueger (UQAM).
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BATTERIES

Researchers from McGill University and Université du Québec a Montreal

have found a new approach to making inexpensive batteries that can not
only hold large amounts of charge but also recharge quickly. They focused

on improving lithium ion batteries, rechargeable cells that are used in electric
vehicles, power tools, and phones. The research team mixed a known fast-
charging material with a high-capacity one and experimented with different
ways to combine them. Using the CLS enabled them to image the lithium
jons—which act as a bottleneck for fast charging—so that they could monitor
the battery chemistry while it was being charged. It turned out that a layered,
sandwich-like design worked best.
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Lithium-ion batteries contain flammable materials that could pose . e Making new electric vehicle (EV) batteries requires important minerals sgch as lithium,
i cobalt, nickel, and manganese. As EV adoption ramps up globally, there is concern that the
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solid-state batteries. These batteries replace the flammable liquid way to make the most of the supply that we have is to ensure that batteries can operate for
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to pass charge through the battery. Solid-state batteries have another
advantage: because they can be made with lithium metal, they're able to hold

-\ g e = . = = Dbatteries. The researchers looked at different ways of draining and charging EV batteries, as
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solid and liquid parts and how these batteries are put together. '_b . 2. R deg.radatlon. Atter cycling batteries made from thgse materials fqr over two years, they
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