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Abstract: The stability of the solid electrolyte interphase (SEI), particularly its solubility in
electrolytes, is a critical determinant of the cycle and calendar life of sodium-ion batteries.
Numerous studies have reported that the SEI in sodium-ion batteries (Na-SEl) is more prone
to dissolution than its counterpart in lithium-ion batteries (Li-SEI). This study systematically
summarizes the key factors governing the solubility of Na-SEI, provides a critical analysis of
differences in physicochemical properties between Na-SEl and Li-SEI, and reviews the
analytical techniques and characterization methods for evaluating SEI solubility. Crucially, we
comprehensively consolidate state-of-the-art strategies for modulating SEI solubility through
rational electrolyte design, including molecular engineering of electrolyte solvents,
optimization of salt concentration, incorporation of novel or highly concentrated salts, and
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multicomponent synergistic approaches. Finally, based on the current state of research, we
outline prospective research directions aimed at providing theoretical insights and practical
pathways for achieving highly stable electrode-electrolyte interfaces in sodium-ion batteries.
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