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Thanks to my colleagues!

Bay Batt
Bayerisches Zentrum für Batterietechnik
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Prevention of heat release begins in the microscale!

Q. Wang, B. Mao, S. I. Stoliarov and J. Sun, Progress in Energy and Combustion Science 2019, 73, 95-131.

About half of all products recalled for fire hazards are lithium-ion batteries.
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Microstructure of battery electrodes?

ACS Appl. Mater. Interfaces 2020, 12, 16, 18785–18791; Angew. Chem. Int. Ed. Engl., 2020, 59, 1286-1294

Typical graphite powder

anisotropy:

Microstructure vs. property

flakes Electrical conductivity
Thermal conductivity
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Anisotropic materials in batteries? Random distribution! 

Adv. Energy Mater. 2014, 4, 1301278

Assumptions: spherical particles
no additives, no electrolyte, narrow
size distribution
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Rotation matrix for anisotropy in COMSOL

• Material property with anisotropy: tensor of 2D-rotation matrix

• isotropic material    κ = 100
𝑊

𝑚𝐾

• anisotropic material  κ = A  
𝑊

𝑚𝐾

ACS Appl. Mater. Interfaces 2020, 12, 16, 18785–18791
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proof: IR thermography of Laminates

Manuscript in preparation

Rotation Thermogram COMSOL
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Modelling heat transfer of electrode

Adv. Energy Mater. 2014, 4, 1301278; manuscript under review
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Influence of anisotropy?

Depends on:

• Amount of anisotropic particles

• Ratio of anisotropy in the single particles

manuscript under review

Internal temperature
distribution changes

drastically!
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Influence of anisotropy?

Depends on:

• Amount of anisotropic particles

• Ratio of anisotropy in the single particles

manuscript under review

Risk of hot spots!

Heat source at center
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So, avoid anisotropic components?

• Effective thermal properties can be tailored specifically

manuscript under review

(a)

(b) (c)

0°

15°

30°

45°

60°

75°

90°

isotropic



12

Flora Lebeda

So, avoid anisotropic components?

• Effective thermal properties can be tailored specifically

manuscript under review
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Application – Design of novel materials!

Manuscript in preparation
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Validation of Simulation: Isotherms

Publication in Preparation
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Summary

Adv. Energy Mater. 2014, 4, 1301278

manuscript under review
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