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Sulfur crystallization behavior in different

electrolytes

Crystal growth visualized by X-ray radiographic methods
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ABSTRACT:
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>Fraunhofer IWS, WinterbergstrafSe 28, 01277 Dresden, Germany

Fascinating crystals of elemental sulfur are formed during charging of lithium-sulfur batteries. The behavior of the phase, morphology, and spatial distribution
of crystallization is strongly influenced by the electrolyte environment. Using X-ray imaging, we directly visualize sulfur nucleation and growth in various
electrolytes, revealing the distinct crystallization pattern and kinetics. But does the shape influence the performance?

Motivation

The phase and state transformation processes in lithium-sulfur
(Li-S) battery technology are subject to ongoing refinement.
Kinetics & thermodynamics are determined by:

¢ Electrolyte formulation, solvation properties, and distribution
¢ Electrode pore sizes and nucleation sites

Research targets:

» Multimodal operando investigation (X-ray, EIS, T, p)
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» Understanding of complex kinetic and mechanistic behavior
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» |dentification of allotropes, crystal phase, and physical state
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