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Abstract

Poly(acrylic acid) (PAA) is the most established binder for pure Si electrodes, primarily relying on abundant polar carboxylic groups that enable strong
hydrogen bonding with the Si surface. Despite these advantageous properties, the cycling performance of the fabricated Si anodes still far from meeting the
standards required for practical applications.

Herein, we propose a reactive polyacrylate binder that can accommodate the volumetric expansion of Si anodes. The binder consists of a uniform mixture of
PAA and polyacrylate crosslinker, which forms a network structure upon curing at high temperatures. In this network, PAA effectively maintains the integrity of
the electrode through strong hydrogen bonding with Si particles, while crosslinking with polyacrylate crosslinker chains simultaneously enhances its mechanical
strength. The elasticity of the binder was carefully adjusted by controlling the ratio of monomers in the polyacrylate crosslinker to effectively accommodate Si
volume changes. As a result, the binder demonstrates enhanced cycling stability and rate performance compared to conventional PAA-based binders.
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v Polyacrylate crosslinkers with different glass transition temperatures (7,) were successfully synthesized by adjusting monomer ratio.

v' The synthesized crosslinker was crosslinked with PAA at high temperature, showing a gel content of 98.05% with superior hardness and elasticity compared to PAA alone.
v Binder composed of PAA and polyacrylate crosslinker exhibited improved cycling performance and lower charge transfer resistance as T, decreased.

- J

Acknowledgements

This work was supported by the Industrial Strategic Technology Development Program (RS-2024-00425680) funded by the Ministry of Trade, Industry and Energy (MOTIE) of Korea

Polymer Science & Engineering, Pusan National ' University, Korea




	Slide 1

