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The rapid, stable cycling of rechargeable batteries requires well-controlled phase 

transformations of the redox active materials in each electrode, between the 

charged and discharged states. In Li-ion batteries, common intercalation materials, 

such as graphite and iron phosphate, undergo phase separation (into Li-rich and 

Li-poor phases), which limits the power density and causes degradation, and 

unusual high-rate “phases” have also been reported in solid-solution NMC layered 

oxides. A general stability theory will be presented for single particles and 

populations in porous electrodes, based on electrochemical non-equilibrium 

thermodynamics, which accurately predicts the driven phase behaviour revealed 

by X-ray imaging. Interfacial stability is strongly influenced by the asymmetric 

dependence of the exchange current on concentration (“electro-autocatalysis”). 
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