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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

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


Battery Properties 
for Optimisation

 Cycle Life / Calendar Life

 Cost

 Energy / Power

 Safety
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Manufacturing Processes



Material Design Principals - 1

 Power is Current X Voltage = Watts
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Anode : Graphite after pulsing

 Plating

 Methods to reduce plating

 Cold cranking issues

Original electrode After 5000 pulse sequences



Anode : Dendrites

 Plating

 Methods to reduce plating

 Cold cranking issues

Original electrode After 5000 pulse sequences



Opportunities in Materials and 
Cell Designs of High Power
 Active Materials development 

– Higher ionic and electronic conductivities

– Smaller Particle Sizes, Hierarchical Particles

 Electrode Designs for Fast Ionic Transport

– Higher electronic and ionic conductivities

– Reduced Impedance

 Electrolyte

– Improved Wettability of electrode

– Faster ionic Conductivity

 Separator

– Thinner and lower resistance separators


