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In this study, a p3D transmission line model is developed to depict 
electrolyte motion (EM) with equivalent circuit model (ECM) elements 
and investigate electrolyte motion induced salt inhomogeneity (EMSI). 
For the parametrization of the fluid dynamics model, morphological 
parameters of the electrodes can be used . The simulation framework 
not only allows to reproduce results from experiments qualitatively but 
also provides an insight into the build-up mechanism and the interplay of 
EM with other processes in lithium-ion batteries. 

• ECM can be used to depict electrolyte motion in Li-ion batteries (LIBs)

• The build up of EMSI is a consequence of the overlap of in-plane EM 
with through-plane concentration gradients in the electrolyte

• EMSI causes a local decrease in lithiation window size, effectively 
reducing the available capacity 

• In long term an inhomogeneous redistribution of Li in the electrode 
leads to apparent ageing of LIBs.  
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