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Abstract: Carboxymethyl cellulose sodium (CMC-Na), a derivative of cellulose, has attracted
considerable attention in the field of lithium-ion batteries (LIBs) because of its environmental friendliness,
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wide range of raw material sources, and renewability. In this study, a cross-linked binder (C-PEI-10%)
based on the electrostatic interaction between the anionic polysaccharide (CMC-Na) and cationic polymer
polyethyleneimine (PEI) was prepared through a simple and efficient physical blending method. Compared
with PVDF and CMC-Na, the binding strength, cycle stability, and electrochemical performance of
C-PEI-10% with a three-dimensional (3D) cross-linking structure as a Si electrode binder for LIBs were
studied. The Si electrode using C-PEI-10% as a binder exhibits excellent peel strength, with an average
peel force of 2.42 N, superior to the two comparative electrodes Si@PVDF (0.57 N) and Si@CMC-Na
(1.52 N). After cycling 100 times at a current density of 0.2 C, the charging specific capacity of the Si@C-
PEI-10% electrode is 2249.1 mAh-g!, with a capacity retention rate of 82.54%, the charging specific
capacities of Si@PVDF and Si@CMC-Na electrodes are 166.9 and 1430.3 mAh-g™!, respectively, with
capacity retention rates of 10.86% and 58.33%. In addition, Si@C-PEI-10% electrode exhibits excellent
rate performance and reversibility, with a charging specific capacity of 2030.5 mAh-g! at 1 C, better than
16.7 mAh-g! (Si@PVDF) and 1477.3 mAh-g! (Si@CMC-Na). The C-PEI-10% binder, prepared by
the principle of electrostatic interaction between anions and cations, has excellent peel strength and can
significantly improve the cycle performance and electrochemical stability of Si electrodes.
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(13767 mAh-g ™). & A 22 (99.1%) AL 5
[IEFRE BE (100 RIEFR G A 751.0 mAh-g ), T
Xif L 4577 PAA [ PERE . Wu 2k P2IRF 9T T 52 1 3k
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Figure 1 Schematic of the interaction of CMC-Na and PEI
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patterns, (b) FTIR spectra, (c) Zeta potential
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Figure 3 The 180° peeling strength curves for different Si
electrodes: (a) before and (b) after the immersion experiment.
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Figure 4 Cycling performance of different Si electrodes: (a) initial charge-discharge curves, (b) cycling performance at a

current density of 0.2 C, (c) capacity retention after 100 cycles at 0.2 C, (d) long-term cycling performance of 0.5 C
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