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Motivation

Approach

Laser perforation of electrode layers

Design of Li-lon battery electrodes with high areal capacity

Challenges: " Improved electrolyte transport
® Reduction of inactive materials ® Long transport pathways ® Homogeneous cell filling
& production time = Low rate capablility " But: Active material loss o
=» Cost & theoretical capacity ® Challenging production process

=» Design space for electrode optimization

Model Parameterization & Validation

NMC and Graphite electrodes [1,2]: 70 and 320 pm “ Design space for laser perforation:
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- =» Significant optimization potential by laser perforation
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S e ?ﬁ 34 =» Good agreement with half- and full-cell experiments [1]
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Number of cycles /- Capacity / mAh/em® " Positive effect of laser perforation on Li transport in electrolyte
= Improved performance at high C-rates > Improved rate performance & higher capacity
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