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Abstract

Lithium metal is an ideal anode material for lithium-ion batteries and has attracted
extensive attention due to its high theoretical specific capacity and low anode potential.
However, adverse reactions occur between lithium metal and liquid electrolytes,
resulting in uneven deposition of lithium ions on the anode, which leads to dendritic
growth and reduces the safety performance of lithium metal batteries. Therefore, this
dissertation focus on fabricating a composite solid electrolyte, which can optimize the
solid electrolyte interface (SEI) and in situ construct a stable fluorination and
nitrogenation interface on the Li metal anode to achieve stable lithium metal deposition.

This dissertation constructs a fluorine-rich and nitrogen-rich composite solid
electrolyte (CSE) containing 1,3-dioxolane (DOL), fluoroethylene carbonate (FEC),
and polyphosphazene-tripolymerized melamine (PZM). FEC and PZM contain
abundant fluorinated and nitrogenated chains, which can form components such as LiF
and Li;N during the cycling process, in situ constructing a stable SEI. This strategy can
complement the advantages of LiF and Li;N-based SEI protective layers, significantly
enhance interface stability, and suppress harmful reactions between lithium metal
anodes and electrolytes. Consequently, CSE exhibits high ionic conductivity and a wide
electrochemical window, the Li | Li symmetric cell shows excellent cycling stability.
Furthermore, the LiFePO, | Li battery demonstrates good long-term cycling stability.
This work provides a new way to achieve lithium metal batteries with long-term cycling
stability through molecular design to in situ construct stable SEI on the lithium metal

surface.

Key words: Lithium metal battery; Lithium dendrite; Composite solid electrolyte;

Fluoro-nitrogen synergy; PDOL
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