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Abstract:To address the notable challenge of volume expansion of silicon electrodes in lithium-ion batteries, a
water-soluble cross-linking binder (C-PA-Ca™) is synthesized from carboxymethyl cellulose sodium ( CMC-Na) , phytic
acid (PA) ,and calcium ions (Ca®).CMC-Na and PA possess numerous polar functional groups that offer ample binding
sites for the creation of hydrogen bonds and covalent bonds, which enhance the mechanical properties of the binder.The
overall strength of the binder system isfurther improvedby Ca>* modification.Compared with CMC-Na and C-PA binders,
the electrochemical properties of cross-linked C-PA-Ca™ binder are studied.Tt is found that the average peel force reaches
2.39 N when C-PA-Ca®™ is used as the binder for Si electrode , which is superior to the 1.47 N of CMC-Na binder and
the 2. 07 N of C-PA binder. After 200 cycles at 0.2 C, the charging specific capacity of Si@ C-PA-Ca® electrode is
2 035.2 mAh-g™'  higher than the 844. 8 mAh-g™' of Si@ CMC-Na comparison electrode and the 1 566. 1 mAh-g™" of
Si@ C-PA comparison electrode.Moreover , after 300 cycles at 0.5 C,Si@ C-PA-Ca® exhibits an excellent cyclic stability
performance , with a specific capacity of 1 879.7 mAh-g™',a capacity retention rate of 70. 85% ,and a capacity loss of
0.097% per cycle only.C-PA-Ca®* binder displays the potential to become a novel water-soluble Si electrode binder with
excellent performance.
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