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The increasing energy requirements of the current society trigger an important need of developing better energy- storage devices. 
The lithium-sulfur battery appears as a promising chemistry because of their component properties, such as low cost and high 

theoretical capacity. However their practical implementation has various challenges. Among them, a major issue is the migration 
from cathode to anode of the long-chain soluble lithium polysulfides (PS) causing instability and low capacity in the battery. 
Retention strategies include coating the cathode with special materials able to retain these molecules, or developing membranes 
that could be incorporated into the separator with the same purpose. The selection of the solid polymer electrolyte is a key for the 
performance of the battery, either the minimization of the shuttle process or PS retention mechanisms depend on it. In this work, we 
investigate polymer electrolyte systems that have a suitable chemical backbone in order to facilitate the lithium polysulfide retention. 
These materials will act as membranes in contact with the electrolyte solution including the PS species, solvents, and salts. We use 
density functional theory and classical molecular dynamics to evaluate the PS retention properties of these polymer electrolytes.

Figure 1: The solid electrolyte membrane surface. The vacuum area contains solvents and lithium polysulfide.
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