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Generalized Reaction Mechanism

(1) Conversion

(2) Intercalation

(3) Conversion

P2D modeling for conversion cathodes2
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Improved extraction of diffusion coefficients from GITT3
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Stress generation and porosity evolution in converting particles1,4 

Additional equations specified for the converted  
particle shell region (purple Li2S in above image)

Shell electrical 
losses dominate 

during conversion

A nonlinear diffusion model 
numerically fit to GITT data 
provides better diffusion co-
efficients and better matches 

discharge curves

Pressure and porosity evolution during conversion highly  
nonlinear, requring contact mechanics model

P3.5D model for pillar electrodes5

Extension of P2D model to 3D and inclusion 
of mechanics will enable study/optimization of 

3D battery performance and degradation

Mesoscale modeling of conversion electrodes4

Mesoscale models that  
couple electrochemistry and 

mechanics of conversion  
systems will enable additional 
insight into performance and 

degradation mechanisms.
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