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Abstract ; Silicon-based anode materials, as the critical components of high energy density lithium ion batteries,
play a significant role in using at the commercial market. This review summarizes the research progress and ap-
plication of binder materials in silicon-based anode for lithium ion batteries, explains the mechanism of binder on
improving electrochemical performance, and introduces the traditional silicon-based anode binder systems, such
as carboxymethyl cellulose (CMC), poly(acrylic acid) (PAA), alginate (Alg). Polyimide (PI) material, which
is widely known for its plentiful structure design, remarkable mechanical strength and reversible deformation,
has been the most promising binder material to inhibit the volume expansion and avoid particle fracture of the
silicon-based anode. Herein, the research progress of PI binder for silicon-based anode is systematically
reviewed, the corresponding design strategies are emphatically proposed, and future novel concepts relating to
research as well as application are presented.
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Figure 4 The molecular structure of polyimide(PD)
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Figure 5 (a) Capacity retention of Si/C composite with PVDF, PI-1, PI-2 and PI-3 as binder; (b) CV curves of
Si/C composites with PVDF, PI-1, PI-2, and PI-3 as binder (Reprinted with permission from Ref. [49]; Copy-

right 2019 Editorial of Insulation Material)
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Figure 6 (a) Synthesis scheme of W-PAmAS-30 and preparation of W-PI-30; (b) Schematic illustration of

chemical interactions between SiNPs and the W-PI-30 binder"*"
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Figure 7 SEM images of Si electrodes with PAA and W-PI-30 binders before cycling (a,b), and after 20 cycles (c.d);

(e) Cycling performance and (f) rate capabilities of Si electrodes with PAA, W-PI-0, and W-PI-30 binder systems"™!
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