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How does the micro-structure of the 
cathode material influence the 
performance of Batteries?  
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 Who are we? 

 Analyses of the 

microstructure 

 Testing the analyzed 

material in a battery 

Overview 
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Math2Market GmbH Company Overview 

35 150+ 
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Offices and visitor address: 

Stiftsplatz 5 
67655 Kaiserslautern 
Germany 

 
Phone  + 49 631 / 205 605 0 
Fax   + 49 631 / 205 605 99 

 
www.geodict.com 

 

 

Math2Market GmbH 
Location and Contact 

http://www.geodict.com/
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GeoDict  
Development of materials by Digital Material Design 

Development of Materials 



© Math2Market GmbH 6 

  

GeoDict  
Development of materials by Digital Material Design 

Development of Materials 

Image Acquisition 



© Math2Market GmbH 7 

  

GeoDict  
Development of materials by Digital Material Design 

Development of Materials 

Image Acquisition 



© Math2Market GmbH 8 

Image Acquisition 
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Image Acquisition 
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saturation simulation flow simulation conductivity simulation 
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Experimental 
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BatteryDict 
 
 

Porosity 
Conductivity 

Pore size  

distribution 

Diffusivity 
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BatteryDesigner 

Anode 
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BatteryDesigner 

Cathode 
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BatteryDict GUI 
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BatteryDesigner 
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BatteryDesigner 
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BatteryDict 

Cathode 
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BatteryDict Result 
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Concentration of Li-Ions at 20% SOC 
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Concentration of Li-Ions at 50% SOC 
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Concentration of Li-Ions at 70% SOC 
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 Linking microstructural properties to macroscopic performance  

 Simple test: different grain sizes for the anode material 

Case Study 

10 voxel 

≙0.62 μm 

20 voxel  
≙ 1.24 μm 

30 voxel 
≙ 1.86 µm 

 

40 voxel 
≙ 2.48 µm 

 

50 voxel 
≙ 3.10 µm 

 

60 voxel 
≙ 3.72 µm 

 

70 voxel 
≙ 4.34 µm 

 

80 voxel 
≙ 4.96 µm 

 



© Math2Market GmbH 29 

Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Results for several particle sizes 
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Charging Battery 
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Visit our booth 1C53! 


