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Figure S1. (a) FTIR spectra of AG-601, DOPO and FREP. (b) FTIR spectra of PAA, FREP
and PAA-FREP. (c) Enlarged detail in the range of 1000-2000 cm! of (b).
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Figure S2. Differential scanning calorimetry (DSC) of PAA, FREP and PAA-FREP (10 °C

min').
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Figure S3. (a) Cyclic voltammetry of PAA-FREP from 0.01 V to 1.2 V. (b) Linear sweep
voltammetry of PAA-FREP from 1.0 V to 3.0 V. The electrodes were composed by
PAA-FREP, and Super P conductive carbon with a mass ratio 1:1.
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Figure S4. Voltage profiles and the initial Coulombic efficiencies of SiNPs electrodes with
PAA-FREP and PAA binders cycled at 0.1 A g'!.
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Figure S5. SEM images of SiNPs electrodes with different binders. (a) PAA and (b)
PAA-FREP binders before cycling, (c) PAA and (d) PAA-FREP binders after the first cycle.

Figure S6. Cross-sectional SEM images of SiNPs electrodes before (upper) and after (lower)
first cycle. Using PAA-FREP (left) and PAA (right) binders.
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Figure S7. The cycle performance of SiNPs electrodes with different mass loading using
PAA-FREP binder.
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Figure S8. Cross-sectional SEM images of SiNPs electrodes before (upper) and after (lower)
20 cycles. Using PAA-FREP (left) and PAA (right) binders.
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Figure S9. Contact angles of LiPF¢/EC-DMC-FEC electrolyte on (a) PAA film and (b)
PAA-FREP film.
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Figure S10. CVs of the SiNPs anodes. Using (a) PAA and (b) PAA-FREP binders between
0.01 and 1.2 V at different scan rates.
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Figure S11. Linear fits for the anodic and cathodic peak currents versus scan rates of SiNPs
electrodes using PAA-FREP (black) and PAA (red).
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Figure S12. EIS of cells with SiNPs electrodes using PAA-FREP and PAA binders after 50
cycles.
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Table S1. Typical data for PAA and PAA-FREP combustion behaviors

1 0
Binders Copbustlon Flame Drip LOI data(%)
time (s) spread
PAA 43.2 Yes Yes 18.2
PAA-FREP 0.2 No No 23.6

Table S2. TG data of PAA and PAA-FREP in air

° o ° Char residue (%)
C T C T C
Samples _5%( ) _50%( ) max( ) at 550 C
PAA 192 363 316, 517 0
II;AA'FRE 172 378 251 21.6
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Table S3. Structural assignments of FREP in the Py-GC-MS.
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