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Anionic aggregates induced interphase chemistry regulation toward wide-temperature silicon-based batteries
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To chase the long lifespan of silicon-based batteries across wide temperature range, we manipulating the solvation structure through molecular space hindrance which enables anions to aggregate in the outer Helmholtz layer under an electric field, leading to rapid desolvation capabilities and the formation of anion-derived SEI. The resulting double-layer SEI, where nano-clusters are uniformly dispersed in the amorphous structure, completely encapsulates the particles in the first cycle. The ultra-high modulus of this structure can withstand stress accumulation, preventing electrolyte penetration and the formation of “dead Si” during repeated expansion and contraction. 
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