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The next-generation batteries require a higher energy storage density than the current Li-

ion batteries (LIB) for the future electrical grid, electric vehicles, and portable electronic 

applications. The ultra-high theoretical specific energy (2600 Wh kg-1) has enabled lithium-

sulfur (Li-S) battery to become a promising next-generation electrochemical energy storage 

system. However, the uncontrollable formation of dendritic Li, as well as the resulting safety 

hazards and poor cycle stability, have hindered its practical applications. In addition, the 

undesired rapid capacity decay originated from the polysulfide shuttle challenges the actual 

applications of the Li-S batteries. Hence, new strategies to conquer both the Li dendrites 

and shuttle effect of Li-S batteries are highly desired. 

 

In this presentation, several new approaches will be discussed, and the proof-of-concepts 

will be demonstrated, including applying a dispersive effect, employing a new cell 

configuration, homogenizing the electric field distribution, and displaying a new polysulfide 

entrapping strategy based on the ferroelectric effect. By applying these new approaches, 

the specific capacity, the rateability, and the lifetime of the Li-S batteries can be significantly 

improved at the same time without any Li dendrite formation on the surface of the Li-metal 

anode. And therefore, the critical issues arising from both the S-based cathode and Li-metal 

anode can be solved. These new strategies offer new options for the Li-S battery 

improvement and also, shed light on next-generation electrochemical energy storage 

devices with a metal electrode.  
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