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Abstract:

Our team has investigated the integration of electrospinning technology with zwitterion structures in the
fabrication of high-performance polymeric electrolytes for lithium-ion battery applications. Multilayer
polymer membranes were first synthesized via electrospinning, enabling the optimization of both the
microstructural features and macroscopic performance. The membranes demonstrated superior mechanical
strength, electrical insulation properties, and safety, showing the significant potential of electrospinning as a
versatile method for producing genuine separators.

Further, the potential of zwitterion systems in enhancing the ionic conductivity and stability was
explored. The zwitterion configuration, characterized by its unique ionic interactions, effectively improves
the ion transport properties and electrochemical stability of the electrolyte. The incorporation of zwitterions
into solid-state electrolytes led to substantial improvements in lithium-ion conductivity and cycling stability.
It exhibited enhanced mechanical robustness, interface stability, and long-term electrochemical performance,
thus contributing to the overall performance of the electrolyte in lithium battery systems. Finally, the
multilayer zwitterionic membranes were further surface-modified to gel electrolytes, where specialized
surface treatments were employed to significantly enhance their ionic conductivity and cycling stability at
ambient temperatures. This surface treatment approach also strengthened the structural integrity and
interfacial compatibility of the gel electrolytes, further enhancing the safety and performance of the lithium-
ion batteries.

We demonstrate the substantial potential of combining electrospinning and zwitterion systems in the
development of advanced lithium battery electrolytes. The findings offer a promising pathway for the design
of high-performance, durable battery materials, with significant implications for the next generation of
energy storage technologies, particularly in the development of electrolytes that exhibit exceptional
performance at room temperature.
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