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Fig. S1. SEM images of (a) raw materials from wafer silicon slicing 

process. (b) Silicon materials after post-treatment.



Fig. S2. (a) SEM images of Si@C and (b) Si@C@Co(OH)2.



Fig. S3. EDX spectrum of Si@C/CNTs.



Fig.S4. (a) The nitrogen adsorption/desorption isotherm and (b) the pore 

size distributions for Si@C/CNTs.



Fig. S5. (a) Si 2p spectrum, (b) C 1s spectrum, (c) Co2p spectrum and (d) 

N 1s spectrum of Si@C/CNTs.



Fig. S6. TEM image of Si@C/CNTs



Fig. S7. EDX mapping images for Fig. S6



Fig. S8. Nyquist plots of Si@C electrode and Si@C/CNTs electrode in 

fresh state and Si@C/CNTs electrode after 500 cycles. (e)



Table S1. Percentage of Pyridinic N, Pyrrolic N and Graphitic N of 

Si@C/CNTs from high-resolution XPS spectra.

Pyridinic N Pyrrolic N Graphitic N

Percentage(% wt) 34.8 24.4 40.8



Table S2. Comparison of the electrochemical performance of 

photovoltaic waste Si based electrode for lithium-ion batteries.

Sample
Current density

 (A g-1)
Cycling stability 

(mAh g-1)
Refs.

Si@C/CNTs 0.5 1000.7 (500 cycles) 
This 
work

sm-Si@C/Gr 1.0 1192 (100 cycles) 1

Si@C-G 0.1 401（100 cycles） 2

Si-kerf  
electrode

C/5 ~1000 (300 cycles) 3

 Si–Ni anode 0.05 915 (90 cycles) 4

Si-GR composite 0.2 ~1050 (50 cycles) 5

Si-MP/Carbon 
composite

0.5 800 (100 cycles) 6

NanoSi@G 0.45 1138 (150 cycles) 7

 C−Si composite 0.3 880 (51 cycles) 8
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