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Introduction

Solid polymer electrolytes (SPEs) are promising for high energy density Li-metal batteries (LMBs), offering safety advantages over traditional

liquid electrolytes?. Using chemically crosslinked networks to prepare SPEs is a widely accepted method to enhance mechanical properties and
thermal stability, but which also has certain limitations. Vitrimers are a new class of crosslinked polymers that possess the ability to flow at high
temperatures due to the presence of exchangeable covalent bonds?. The objective of this project is to comprehensively investigate the effective
implementation of the vitrimer behavior to improve various properties of SPEs for LMBs. This involves synthesizing vitrimer-like SPE networks

and optimizing their properties by modifying dynamic covalent bonds (DCBs) and network topology.
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Interaction of PEG with Li* ion: ionic conductivity?
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PDBM:DZM, DZM pendant groups enhance dynamicity.
B. Vitrimer network synthesized by reacting two Copolymers bearing complementary boron

functions. In PEGMA-PP#PB 'n_ =n,, and PEGMA-PP2<PB 'n_. =2n,, (excess DB group).

A. Vitrimer network synthesized using Dioxaborolane(PDBM) as the crosslinker and Dioxazaborocane
(DZM) as the pendant groups. Two networks developed: (i) PEGMA-PDBM, and (ii) PEGMA-
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Master curve of G’ and G” for PEGMA-PP#=bB

A. DZM speeds up the exchange dynamics
Faster stress relaxation at higher temperature.

ic ester

Master curve of G’ and G” for PEGMA-PP<PB
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B. PEGMA-PP%PB reaches crossover faster than PEGMA-PPZ<DPB
Faster stress relaxation at higher temperature.

Characterization of SPE: Electrochemical Performances, Self-healing test
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second network, PEGMA-PPZ=PB (lower crosslinking density) has similar ¢ as that of

PEGMA-PDBM network. A deeper understanding of the polymer networks will be

achieved through DMA analysis, battery tests, and further rheology studies.
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