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Modelling Morphological Impact

[ Precipitate Growth and Cell Performance |
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Research questions:

Precipitates evolution

Film growth conditions

Pore clogging

Electrochemical impact

Microscopic effects with macroscopic impact = difficult to analyze




Lattice Boltzmann Method
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Kinetic theory of fluids £
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= Solves Boltzmann equation S Mecroscale simulations | '
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Simulation Setup

Pore scale investigation

Detailed structures

« Generated
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Voxels: 350 x 170 x 170
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Dissolution

—

DLR

Average concentration development
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Dissolution

Lithium Concentration
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=>» Full tracking of species inside complex structures




Precipitation

Nucleation

» Classical nucleation theory

i DLR
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» Physically based random
nuclei distribution

= Sub-grid modelling
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Precipitation

Nucleation

» Classical nucleation theory

» Physically based random
nuclei distribution

= Sub-grid modelling
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Precipitation

Nucleation

» Classical nucleation theory®*

High current density 1C

» Physically based random
nuclei distribution

= Sub-grid modelling
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Precipitation Analysis
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Precipitation Analysis A#y
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» Electrochemical impact
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=» Successful simulation of nucleation and precipitate evolution in dynamic setting




Precipitation Analysis
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Precipitation Analysis A#y
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Vast Analysis Capability




Takeaway

= Lattice Boltzmann method shows great potential
= Applicable for in between conventional and molecular scales
= Straight forward meshing and parallel computing

» Fully resolved cathode structure simulations

= Extensive pore-scale analysis is possible
= Simulates dissolution, nucleation and precipitation
= Captures pore-clogging and film growth

* Bridging microscopic phenomena to macroscopic impacts




Outlook ‘#7
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» Multi-species interaction & electron transfer Research questions:

. v’ Precipitates evolution
» Full cathode cycling

v Film growth conditions

= Multi-scale morphology investigation v Pore clogging

» Electrochemical impact
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