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Figure S1. (a) Raman spectrum of Si nanoflakes, (b) XRD pattern of Si nanoflakes.
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Figure S2. (a) FT-IR spectrum of amorphous Si nanoflake, (b) XPS depth profiling of Si
2p and O 1s performed on amorphous Si nanoflake.
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Figure S3. Cross sectional SEM image of pristine Si nanoflake (a), and porous Si

nanoflake after NH;-H,O treatment.
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Figure S4. Digital picture of the Si suspension before/after reaction.
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Figure S5. Raman spectrum of Si-MWCNTs membrane.
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Figure S6. (a-c) Cross sectional SEM images of the S-MWCNTSs membranes with

different thicknesses. (d) Relationship between the thickness and areal loading.
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Figure S7. Low magnification cross sectional SEM image of Si-MWCTN film.



Table S1. Comparison of the mass loading and areal capacity based on Si-based film

electrodes.
Samples Ar(:; l:;‘_‘:;'g A(rz;ac‘:f;y Ref
Si-MWCNTs 2.9 4.5 This work
Carbon-Coated Si 0.5 1.4 !
Carbon Graphdiyne Coated Si 1.28 4.72 2
Si/carbon nanofibers 0.76 0.66 3
Si/MXene Paper 1.3 3.8 4
Si/Carbon Fibers 2.0 2.4 3
Si/Carbon Fibers 4.65 4.0 6

Si/graphene membrane 0.4 0.69 7




Figure S8. (a-b) Digital photo illustration of the freestanding Si film, (c-d) cross

sectional SEM images.
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Figure S9. Electrochemical performance of Si membrane: (a) cycling performance at 200
mA g, (b) rate capability.
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Figure S10. Long-term cycling of Si-MWCNTs film at 1600 mA g, showing a capacity
retention of 84.7% after 200 cycles.
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Figure S11. (a) Cross sectional SEM image of Si-MWCNT film after first lithiation. (b-c)

Ex-situ SEM images of Si-MWCNT film after 100 cycles.



Table S2. Comparison of the smaple/electrode preparation and electrode mass loading of

the Si nanosheets based electrodes.

Sample Phase Electrode Areal loading Areztl
Samples reparation structure Preparation (mg cm?) capacity Ref
prep P & (mAh cm?)
Porous Si . This
nanoflakes PVD Amorphous  Freestanding 2.9 4.5 work
Si . Slurry 3
nanosheets CVD Crystalline coating 1.5 1.9
physical
2D silicon vacuum Crystalline Slurry 2 3.0 9
C ot coating
distillation
Few-Layer oiigzzi(i)n Slu
Silicene Crystalline Ty 1.1 0.8 10
and coating
Nanosheets L
exfoliation
Silicon . Slurry 1
Nanosheets CVD Crystalline coating - N
Silicon Topoche.mlcal Amorphous Slu@ ) 20 12
Nanosheets reaction coating
2D silicon CVD Crystalline Slurry 1.1 2.2 13

coating
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Figure S12. Nyquist plots of Si-MWCNTs at 200 mA g! at different cycles.



Figure S13. Ex situ SEM image of Si-MWCNTs at a high loading of 5.4 mg cm after

100 cycles.
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Figure S14. Cycling performance of NCM at 50 mA g-!, showing a highly stable cycling.
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