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Sustainability
1. Raw Materials
2. Manufacturing
3. Recycling
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Source: Study on the review of 

the list of critical raw materials 
DOI:10.2873/876644 

Strategic Elements 
& Critical 
Materials: 

European Commission

• Also deemed 

critical by United 

States Geological 

Survey 2018:

 Lithium

 Aluminium

 Manganese
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http://dx.doi.org/10.2873/876644


Ethical 
Sourcing?



Lithium for 
Sodium for 
Sustainability?
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Credit – Samuel Roberts

Book: Future Lithium ion batteries. Chapter 11, Emma Kendrick ‘Advanced 

Manufacturing’ April 2019. https://doi.org/10.1039/9781788016124-00262

Electrode 
powder

Mix Coat Dry Cut
Assemble 
into cells

Test

https://doi.org/10.1039/9781788016124-00262


Spraycoat – Digital Electrode Deposition
Controlled Deposition of Electrodes

SEM images showing “channel” 
feature for anode coating from 

210µm nozzle



Reuse and Remanufacture
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Reclamation
IUK Project R2LIB
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Teardown (Manufacturing Scrap)
Full Cell Analysis
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R2LiB: From manually opened, QC failed cells…

…445 g of black mass has been reclaimed per cell 

…86 g of electrolyte has been reclaimed per cell 

…120 g of metal foils have been reclaimed per cell 

…41 g of plastic films have been reclaimed per cell 

= Successful reclamation of  87% of a cells mass
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End of Life Re-Use? 
Short Loop Recycling - Graphite
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Not Washed and 

Heat Treated

Washed, separated 

and heat treated

End of life cell
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Shredding?
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SEI Optimisation

Additives, Solvents

Formation StudiesO3-type Layered 

Oxides

Hard Carbon
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