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Scheme S1. Synthesis procedure and reaction mechanism of PI-P and PAID-P.



Fig. S1. Gel permeation chromatography graph of PI.

Fig. S2. Gel permeation chromatography graph of PAID.



Fig. S3. FT-IR spectra of PI-P binder and POSS cross-linker with Si particles.



Fig. S4. FT-IR spectra of PAID-P binder and POSS cross-linker with Si particles.



Fig. S5. Cyclic voltammogram of Si anodes with PI, PAID, PI-P, and PAID-P at a scan rate of 10 
μV s−1.



Fig. S6. Capacity retention values of Si anode depend on different binders at current density of 

0.2C.



Fig. S7. Electrochemical cycle performance Si anode depends on different binders at different 
current density of 1C.



Fig. S8. Capacity retention values of Si anode depend on different binders at current density of 1C.



Fig. S9. Top-viewed SEM images of PI-Si anode, PAID-Si anode, PI-P-Si anode, and PAID-P-Si 

anode before cycling, after initial lithiation, and after 1st cycle.



Fig. S10. Nyquist plots of Si anode depending on different polymer binders at different cycles.



Fig. S11. (a) Nanoindentation profiles of the Si anodes with PI, PAID, PI-P, PAID-P binders. (b) 
Reduced modulus and (c) hardness of Si anode with different binders.



Fig. S12. XPS analysis on the SEI composite of the Si anodes with different binders. (a) C 1s, (b) 
F 1s spectra; (c) Li2CO3 fraction; and (d) LiF fraction of the cycled PI, PAID, PI-P, PAID-P Si 
anode after 200 cycles under 0.2C at 25oC. 



Fig. S13. Pore size distribution of Si anodes with different binders measured by mercury intrusion 
porosimetry. (a) Full-range pore size distribution and (b) magnified view in the small pore region, 
comparing PI, PAID, PI-P, and PAID-P based Si anodes.



Table S1. Average force of peel test and SAICAS for composite electrodes depend on binders.

Table S2. Reduced modulus, hardness indentation depth for composite electrodes depend on 
binders.



Table S3. XPS analysis on the SEI composite of the Si anodes with different binders. 

Table S4. Pore structure parameters of different samples obtained from mercury intrusion 
porosimetry



Table S5. Comparison of cycling performance between the PAID-P and previously reported 
polyimide-derivatives binders for Si anodes.
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