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Fig. S1. FT-IR spectra of PAA-APDS15, PAA-APDS20 and PAA-APDS25.
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Fig. S2. SEM image of pristine Si electrode surfaces (a) Si/PAA (b) Si/PAA-APDS20.



Fig. S3. The contact angles of the Liquid electrolyte with (a) Si/PAA and (b) Si/PAA-APDS20.
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Fig. S4. (a) cross-cut adhesion test of Si electrodes with PAA and PAA-APDS20 binder
through 180° peel off test (b) The average graph of peeling strength.




Fig. S5. (a) Photo and optical image of Si electrode with PAA and (b) PAA-APDS20 after
cross-cut adhesion test.



Fig. S6. Folding test of (a) Si electrode with PAA, (b) Si electrode with PAA-APDS20.
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Fig. S7. Rheological characterization of the PAA-APDS20 binder hydrogel by amplitude
sweep measurements.
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Fig. S8. Cyclic voltammetry (CV) curves of electrodes composed of binder and Super P at a
mass ratio of 1:1, measured at a scan rate of 0.1 mV s': (a) PAA binder and (b) PAA-APDS20
binder.
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Fig. S9. CV curves of Si anode half-cell (a) with the Si/PAA and (b) Si/PAA-APDS20 binders.
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Fig. S10. Electrochemical performance of SiOx anode in high-mass-loading half-cell. (a)
Initial voltage profiles of Si anodes with PAA-APDS20 binder. (b) Cycle performance and
Coulombic efficiency.
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Fig. S11. SEM image of Si anode surfaces after 100 cycles; (a) Si/PAA (b) Si/PAA-APDS20.
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Fig. S12. XPS spectra of C 1s, O 1s, F 1s ; (a-c) spectra of Si/PAA before cycles. (d-f) Si/PAA-
APDS20 before cycles.
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Fig. S13. Initial voltage profiles of half cells (a) NCM622 cathode (b) SiOx@C/PAA anode
(c) SiOx@C/PAA-APDS20 anode.
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Fig. S14. (a) Cycle performance and Coulombic efficiency of SiOx@C/PAA and
Si0Ox@C/PAA-APDS20 anode half cells.



Sample C H N O Crosslink density(%) °
PAA 47.56 5.73 0.08 48.48 -
PAA-APDS-15 48.99 7.21 5.37 31.73 16.20
PAA-APDS-20 50.54 7.15 6.10 25.78 21.28
PAA-APDS-25 51.45 7.55 6.90 20.57 27.69
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Table S1. Elemental composition (C, H, N, and O) and calculated crosslink density of PAA
and PAA-APDS binders with different APDS feed ratios.



After 1 cycle After 100 cycles
Resistance
PAA PAA-APDS20 PAA PAA-APDS20
R (Q) 2.79 2.52 5.227 3.55
R () 11.36 5.78 30.99 16.99
R (Q) 31.75 19.04 31.33 20.74

Table S2. EIS measurements of Si anode (a) with PAA binder and (b) PAA-APDS20 binder.



