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Substantial research efforts have focused on development of materials with high ionic 

conductivities.  Ionically conducting polymer electrolytes based on polyethylene oxide (PEO) 

can achieve conductivities of 10-5 S/cm at room temperature, but often have poor mechanical 

strength despite incorporation of inorganic particles. Recently, inorganic materials such as 

Li7La3Zr2O12, P2S5-Li2S, Li10SnP2S12, Li1+x+yAlxTi2-xSiyP3-yO12, and 

Li1.3Ti1.7Al0.3(PO4)3 have all shown promise as solid electrolytes, with room temperature 

conductivities as high as 10-4 S/cm.  Despite high conductivities, sulfide type materials require 

stringent moisture control during processing and some compositions are unstable against lithium 

metal.  Ceramic membranes of these materials also pose challenges in creating mechanically 

stable interfaces with electrodes.   

There has been relatively little work on improving the conductivity of the solid (dense) 

electrodes and the electrode/electrolyte interface.  One major challenge to all-solid cells is the 

conductivity through the electrodes.  Current electrodes have been optimized using liquid 

electrolyte systems, requiring porosity for good solid-liquid interfacial transport.  However, in an 

all solid-cell, no transport can occur through empty pores, causing the overall electrode 

conductivity to suffer.  This problem is further compounded by the electrode-electrolyte 

interface, since it is now a solid-solid versus a solid-liquid interface. One approach has been to 

sinter fully dense oxide based cathodes, which can be cycled at good capacities.  However, this 

approach is limited in the number of chemistries that can be fully sintered without damaging the 

phase/composition and to materials that have high intrinsic electronic conductivities. This 

presentation will show challenges and opportunities for incorporation of inorganic ion 

conductors into rechargeable lithium ion cathodes.   
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