
Building on the use of a pegboard model, used previously to explore defects3 within crystal 
structures, this internship focused on using this simple model to explain DRS structures. The 
starting model replicates the layered structure found in LiCoO2. The introduction of disorder 
into the structure was dictated by the roll of a dice. Depending on the returned value either 
no structural changes were made, or the lithium and transition metal ions exchanged 
positions, hence generating disorder.
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study new materials and structures, to why insurance companies are 
interested in how electric vehicles work and how to recycle/repair 
lithium ionbatteries. 

I also had the opportunity to learn more about the battery field, with 
hands on lab work, which involved the fabrication of Li half coin cell 
along with lithium titanate.

ROLLING A DICE TOWARDS DISORDER
Developing outreach materials for the CATMAT project

I made an activity about the Applications of Lithium IonBatteries. In this there is a page 
with different examples cathodes, as well as one for anodes and electrolytes. The reader is 
then posed with 4 different scenarios, and they have topick a cathode, anode and 
electrolyte that is right for each application to make a tailored Lithium Ion Battery. There is 
also information about research into future materials, including disordered rocksalt
structured cathodes and different types of solid stateelectrolytes ( oxide and sulphide). 
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MOTIVATIONABSTRACT
The aim of my project was to create outreach materials for the CATMAT project, including producing new 
content for the Behind the Labs Specs video series. 

The CATMAT project research focus is on developing the next generation of cathode materials, which 
includes the replacement of cobalt from current technologies and identifying novel chemistries. One area 
of interest is disordered rock salts systems (DRS), and so educational resources to explore this topic were 
produced. The use of DRS can give very high capacities and help to eliminate Co.2 
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help to explain how a lithium ionbattery charges and discharges. 
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APPLICATIONS ACTIVITY

üLearn more about the battery sector and develop 
outreach activities, to inspire the next generation and 
to make current research accessible.

üDevelop a tactile model to explore complex structures 
and defects.

LŦ ǘƘŜ ŘƛŎŜΩǎ ǾŀƭǳŜ ŀŦǘŜǊ ǊƻƭƭƛƴƎ ǿŀǎ ōŜǘǿŜŜƴ м ƻǊ оΣ 
the lithium ion is swapped with the 
corresponding ion in the next layer (not oxygen).

If the dice lands on 4-сΣ ǘƘŜ ƭƛǘƘƛǳƳ ƛƻƴ ŘƻŜǎƴΩǘ 
move.
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