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Development of Polymer Electrolyte with Controlled Nano space
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Solid polymer electrolytes (SPEs) are a promising candidate as next-generation electrolytes for
lithium-ion secondary batteries. Poly(ethylene oxide) (PEO) and polyethers are representative
SPEs, followed by aliphatic polycarbonates including poly(ethylene carbonate) (PEC),
poly(trimethylene carbonate) (PTMC), and their analogs. However, most of these polymers
exhibit lower ion conductivities compared to low-molecular-weight electrolytes such as
ethylene carbonate. Nevertheless, the advantages of SPEs such as flexibility, processability, and
involatile and non-leakage properties are desirable to advance flexible and wearable electronics.
In the present study, we have developed PTMC analogs with functional side chains for efficient
ion transport. Several PTMC analogs are synthesized via a post-polymerization functionalization
approach using those with reactive side chains. Organocatalytic ring-opening polymerization
afford these precursor PTMC analogs with no concerns of metal contaminants that may affect
the ion conductivity. The PTMC analogs obtained have the degree of polymerization of
approximately 90 and molar-mass dispersity of below 1.1, suggesting the successful formation
of controlled polymers. The post-functionalization of the side chains proceeds quantitatively.
The self-assembled nanostructures are tuned by modification of the side chain structure,
achieving nano-segregated periodic structures. Mixtures of an ether-functionalized PTMC

analog and lithium salt exhibit the ion conductivity ofup to 104 S cm™.
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