Simulation of lithium plating In electrode microstructures
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| Lithium Plating || 3D Model |
» Formation of metallic lithium on negative electrode » Based on Latz et al. [5]
surface: » Software framework BEST [6]
Lit4+e” = Li°
» Plating thermodynamically possible if [1,2]: | 3D Microstructure |
Dolid — Pelec < 0 » Blue: Graphite
> Plating condition: » Red: LMO
T]SO/EI + OCVSOlid(SOC) < 0 » Void: LIPF,

| | (EC:DMC 3:7)
1D+1D Model » Operation protocol:

« T =298K
» Based on Arora et al. [3] 5 .
. . . » Constant current @ 30 mA tll Ugep = 4.2V

> Lithium plating and stripping @ 30 mA/cm cell

. . L . . » Constant voltage @ 4.2 V till end
» No Intercalation of plated lithium into active particle Cell voltage 9e @ Cell current

» Deposition current in negative electrode " - <
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> Film resistance r_ > First fulfilled at
Rriim = Regr +— 100 Separator/Anode interface
O'Li -20.0 -
» Film Growth 0
d 17 lg * M, |

Comparison between Experiment and Simulation [4] > Subdivide Anode for analysis:

. . . . Plating condition / mV Electrolyte concentration / x1e3 mol/m® State of charge @ Anode surface/ %
» Experiments on commercial cylindrical 26650-type cells (50 o 9
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> Charge and discharge at low temperatures ] -l __08 - B
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£ 3.4 = » Plating condition fulfilled at RT
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5 | e e > Li-Diffusion in Elyte hinders advancing of plating front:
ol T » Li-Depletion in Elyte = No further change of SoC
ooooooooooooooooooooooo > Point A | « Li-Diffusion in solid lowers SoC on Surface
 Li-Diffusion in Elyte - Advancing of plating front
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> No SEl-formation allowed [5] e e oy "

| » Temperature dependence of OCP unknown [6] ITWM, BEST,

‘ www.itwm.fraunhofer.de/best

» Shape of Plateau: Kinetics of stripping
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