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Abstract: Silicon has been studied as an anode material for next-generation lithium ion batteries due to its high
theoretical electrochemical capacity. However, the extreme volume change during the lithiation/delithiation and
the inherently low electronic conductivity of silicon hamper the practical application of silicon anodes.
Conductive polymer binders are effective means to solve these problems, and it has been reported that the
performance of the silicon anode can be greatly improved through the proper molecular design of the
conductive polymer binders. In this paper, representative recent studies on conductive polymer binders for
silicon anodes will be introduced, and through this, binder design strategies to overcome the limitations of
silicon anodes will be explored.
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Figure 1. Merits and challenges of silicon-based anode for
lithium-ion batteries. Reproduced with permission from ref
[19]. Copyright 2021 Wiley.
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Figure 2. Overview of the functionalities of conductive

polymer-based binder for silicon anodes.
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Figure 3. (a) Dual functionality of conductive polymer, as a binder and conductor. The binder could keep both electrical and
mechanical integrity of the silicon anode during the lithiation/delithiation. (b) Molecular structure of PF-based conductive polymer
binders, PF, PFFO, and PFFOMB. (c) Cycling performance of silicon electrode with PFFOMB binder. (d) Molecular structure of
PF-based conductive polymer binder PEFM. (e) Cycling performance of silicon electrode with PEFM binder. Reproduced with
permission from ref [14]. Copyright 2017 American Chemical Society.
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