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The application of lithium metal anodes in rechargeable cells is hindered by issues such as
uncontrolled lithium deposition, which can lead to lithium dendrite growth, dead lithium, short circuits,
and cell failure. Electrolytes and separators play a crucial role in counteracting and mitigating lithium
dendrite formation. The use of additives in the commonly used electrolytes can be adopted to modify
the solid electrolyte interphase (SEI) composition, improving the lithium ion mass transport and, thus,
inhibiting dendritic growth. Separators play a significant part in isolating the anode and cathode and
preventing short circuits. Meantime, it could absorb enough electrolytes and provide transport of
lithium ions to the electrodes [2]. Another approach to suppressing lithium dendrite growth is the
design and elaboration of new solid electrolytes [3]. Among all, polymer electrolytes are safer than
liquid ones as they do not cause leakage problems and because of their non-toxicity, low vapour
pressure, and non-flammability [3]. We investigate organic carbonate-based electrolytes with
ammonium salt additives, analyzed using operando Raman spectroscopy to understand their impact
on the solid electrolyte interface (SEI) and regulation of lithium deposition/stripping studied by SEM
and XPS [4]. Sustainable polymer separators were prepared by exploiting the phase inversion
technique, which is nowadays a very widespread processing technique in the membrane industry.
These separators were characterized to prove compatibility with lithium metal and activated carbon
electrodes.
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