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Figure S1. Optical images of the electrodes before and after SHT.
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Figure S2. (a) SEM image shows the SiNPs with PVP are embedded in the matrix of PVP
polymer and self assemble in a leaf morphology, (b) SEM image of the Si electrode treated at

450 °C shows the carbon layer shielding the SiNPs and creating breathable shell and their

distribution around the SiNPs, and (c) SEM image of Si electrode treated at 750 °C shows the
distribution the carbon layers around the SiNPs.
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Figure S3. TGA analysis of pure PVP in air and pure PAN in air and nitrogen.
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Figure S4. Cyclic voltammetry of Si electrode treated at 450 °C and measured at 0.05 mV s-!
scan rate between 0.01 V and 1.10 V versus Li/Li".
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Figure SS. Galvanostatic voltage profile of the Si electrode treated at 450 °C cycled at different
current rates.
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Figure S6. Rate capability behaviour of Si/PAN electrode treated at 750 °C.
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Figure S7. Charge/Discharge cycle performance for battery cells fabricated using high silicon
loading of 1.125 mg cm? (a and b) and 1.394 mg cm™ (c and d). (a and c) display areal capacity in
mAh cm2, while (b and d) display specific capacity in mAh g1.



“Silicon:;

“Carbon | (d)

Figure S8. EDS mapping after cycling of Si electrode treated at 750 °C: (a) STEM image of
electrode material after being cycled for 600 cycles of charge/discharge, (b-d) the corresponding
EDS mapping of the elements silicon, carbon, and oxygen.



