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In-situ preparation of glass fiber-reinforced polyether electrolyte via thiol-ene click reaction
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Abstract : To address the issues of high crystallinity, low ionic conductivity and poor mechanical properties of polyethylene
oxide (PEO)-based polymer electrolytes at room temperature, the monomer polyethylene glycol diacrylate (PEGDA) and tetrapente-
nyl tetrazolium (PETMP) were cross-linked in situ by thiol-ene click reaction, and the ratio of monomer to liquid electrolyte was
adjusted to construct a three-dimensional cross-linked polymer network (CPN) gel electrolyte. This approach suppressed the ordered
alignment of PEO-based polymer segments and enhanced ion conduction capacity. Additionally, the use of glass fiber (GF)
membrane as a support further enhances the structural stability of the electrolyte membrane. The results show that when mass frac-
tion of CPN is 20%, CPN (20%) electrolyte exhibites the optimal overall performance:ionic conductivity of 0.657 mS/cm at room
temperature and stable electrochemical window with 4.2 V. The cross-linked network containing 20% CPN effectively suppresses
the crystallization behavior of PEGDA, resulting in an amorphous electrolyte. The tensile strength of GF film containing 20% CPN
[GF-CPN (20%)] increase significantly to more than 11 times that of GF membrane. LiFePO,/CPN (20%)/Li quasi-solid-state
battery based on this electrolyte exhibites a capacity retention of 81% after 200 cycles at a current density of 0.5 C. A charge-
discharge overpotential is only 110 mV, no significant increase in polarization is detected during cycling and excellent cycling stabili-
ty is therefore demonstrated. This cross-linking and compositing strategy aims to suppress PEO crystallization and enhance the
mechanical properties and ionic conductivity of the electrolyte by constructing a three-dimensional cross-linked network with GF

composite structure. This approach is intended to advance the engineering applications of functional polymer materials in the new
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energy sector and enable the controlled synthesis of high-performance quasi-solid-state polymer electrolytes.

Keywords : lithium metal battery ; polymer electrolyte ; click reaction ; cross-linked network ; ionic conductivity
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