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Abstract: Solid-state lithium-sulfur (Li-S) baƩeries promise high energy density, long cycle life, and low cost. They 
naturally address the polysulfide shuƩle problem that has plagued that stability of Li-S baƩeries with liquid 
electrolytes. However, realizing long cycle life and high uƟlizaƟon for the sulfur cathode is extremely challenging 
due to low conducƟvity, low reacƟvity, and volume change induced microstructural failure. On the other hand, 
enabling a stable lithium metal anode is a difficult task in its own right. 

We will discuss our progress on tackling challenges of both electrodes. On the cathode side, we have focused on 
improving sulfur-based and lithium sulfide-based cathodes. To improve the conducƟvity of sulfur, we have shown 
that introducing halide dopants can form new compounds with appreciable electronic conducƟviƟes. Sulfur 
iodide, for example, also appear to stabilize the polysulfide intermediates, which are otherwise known to be 
unstable in the solid state. Recently, we have also revisited the approach of acƟvated Li2S as the cathode. One 
potenƟal advantage is the reduced volume change. To improve the reacƟvity, we have introduced several dopants 
(both metal and non-metal). Selected dopants have shown the ability to improve electronic and ionic 
conducƟviƟes and to enhance reacƟvity through the stabilizaƟon of polysulfide intermediates in the solid state.  

The challenges of the lithium anode are related to its reacƟvity with the sulfide electrolytes. Carbon-based 
interlayers which oŌen contain alloy-forming metals have been shown to be effecƟve. We have focused on 
understanding the selecƟon rules for the interlayer material and how carbons with high surface area and 
lithiophobility can serve as an effecƟve mixed ion/electron conductor. We will also discuss recent progress in 
interface control to reduce the need for interlayers which can simplify the manufacturing process. CollecƟvely, 
these advancements promise to push the energy density and cycle life of solid state Li-S baƩeries towards 
pracƟcal uƟlity. 
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