
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 repeat 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 the BMIT beamline to see inside a commercial 
battery without taking it apart to image these microcracks. The team hopes 
this will provide a new way to assess the durability of long-lived, sustainable 
lithium-ion batteries.
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WHY BATTERIES STOP 
HOLDING A CHARGE

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 the “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 CT 
scans on lithium-ion batteries before and after pillowing. The resulting 
images will help battery companies better understand the role that 
small manufacturing defects can play when it comes to performance 
and safety, ultimately leading to better, safer batteries.
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PEERING INSIDE 
BLOWN-UP BATTERIES

In order to use renewable energy sources, like wind and solar, to power our homes and cities, 
they need to provide a consistent and reliable amount of electricity that matches the demand 
at any given time. To make this happen, there is a need for energy storage capabilities to 
save excess energy – like on a particularly windy or sunny day – and use it when those energy 
sources are not available. This is exactly what an international team of researchers, including 
researchers from the University of Toronto, are studying. They are looking at vanadium flow 
redox batteries – a type of large-scale battery that is too big to fit in a small package like an 
electric vehicle, but useful for large industrial installations, like grid-level energy storage. 
The team used BMIT’s x-ray imaging to capture how liquid vanadium flows through the cell 
and determine how to operate them most efficiently, saving energy and lowering the cost of 
operating these energy storage facilities.
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SAVING WIND AND SOLAR FOR 
DAYS WITHOUT WIND OR SUN
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THE FUTURE OF ENERGY STORAGE

MAKING 
LITHIUM-METAL 

BATTERIES 
RECHARGEABLE

Lithium-metal batteries are available for anyone to purchase, but only as single-
use batteries. The lithium metal within the battery slowly dissolves as the 
energy is discharged, and would need to be carefully recrystallized into a 
smooth shape before it could be used again – a currently difficult process. 
Researchers from Western University and the CLS used micro-CT imaging to 
understand the shape lithium takes after being recrystallized and demonstrate 
the effect of different temperatures on this process. Their findings will provide a 
new method of checking whether lithium crystallization was successful, which 
they hope will one day lead to rechargeable lithium-metal batteries.
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Making new electric vehicle (EV) batteries requires important minerals such as lithium, 
cobalt, nickel, and manganese. As EV adoption ramps up globally, there is concern that the 
long-term supply of these minerals may not be able to keep up with demand. An important 
way to make the most of the supply that we have is to ensure that batteries can operate for 
as long as possible before having to replace them. CLS and Dalhousie researchers used BMIT's 
3D CT scans to investigate how to reduce degradation and improve the service lifetime of EV 
batteries. The researchers looked at different ways of draining and charging EV batteries, as 
well as the materials those batteries are made of. The team was able to show how a new 
type of battery material – called “single-crystal” electrodes – showed no signs of mechanical 
degradation. After cycling batteries made from these materials for over two years, they 
project that an EV battery made from these materials could be driven as far as 1,000,000 
miles (over 20 years) before losing the ability to hold charge. 
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