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Figure S1. Partial enlargement of XRD patterns of Si, Si@Si(OH)x-1, Si@Si(OH)x-2, 
and Si@Si(OH)x-3 nanoparticles. 
 
  



Table S1. Calculated particles sizes of Si, Si@Si(OH)x-1, Si@Si(OH)x-2, and 
Si@Si(OH)x-3 based on the Scherrer formula. 
 

Material D (nm) 

Si 16.74 

Si@Si(OH)x-1 16.43 

Si@Si(OH)x-2 14.74 

Si@Si(OH)x-3 16.12 
 

Scherrer formula: D= Kλ
βCOSθ 

D: diameter of crystals (nm) 
K: scherrer constant (take 0.89) 
λ: X-ray wavelength (take 0.15406 nm) 
β: FWHM 
θ: diffraction angle 
  



 

 
Figure S2. Raman spectra of Si and Si@Si(OH)x-2. 

 
  



 
 
Figure S3. Photos of Si, Si@Si(OH)x-1, Si@Si(OH)x-2, and Si@Si(OH)x-3 electrodes 
after contact angle tests. 
 
  



 

 
Figure S4. The charge-discharge profiles of Si, Si@Si(OH)x-1, Si@Si(OH)x-2, and 
Si@Si(OH)x-3 anodes at 1st and 100th cycles. 
 
  



 

 
Figure S5. CV curves of (a) the Si anode and (b) the Si and Si@Si(OH)x-2 anode for 
1st cycle at a scan rate of 0.1 mV s−1. 
  



Table S2. The anodic performances comparison of different surface treatment methods. 
 

Materi
al 

Pretreatment 
Postproces

sing 
Bin
der 

Initial 
capacity 
(mA h 
g−1) 

Cycling 
performance 

Current 
density 

(mA 
g−1) 

Ref. 

Si 

pretreated in piranha 
solution 

(H2SO4/H2O2 = 3:1 
v/v) at 65 °C for 2 h 

--- SA 3095.5 
924.3 mA h 
g−1 after 200 

cycles  
1000  

This 
work 

Si 

pretreated in piranha 
solution 

(H2SO4/H2O2 = 3:1 
v/v) at 80 °C for 2 h 

--- SA 3394.7 
1121.5 mA 
h g−1 after 
200 cycles  

1000  
This 
work 

Si 

pretreated in piranha 
solution 

(H2SO4/H2O2 = 3:1 
v/v) at 95°C for 2 h 

--- SA 2935.0 
992.3 mA h 
g−1 after 200 

cycles  
1000  

This 
work 

Si 

pretreated in piranha 
solution 

(H2SO4/H2O2 = 3:1 
v/v) at 85 °C for 1 h 

--- PAA 3300 
335 mA h 

g−1 after 50 
cycles 

1000 1 

Si-MPs 

treated in piranha 
solution 

(H2SO4/H2O2 = 3:1 
v/v) at 85 °C for 1-2 

h 

--- PAA 3420 
600 mA h 

g−1 after 50 
cycles 

1000 2 

Si 

stirred magnetically 
in piranha solution 
(H2SO4/H2O2 = 7:3 
v/v) for 2 h at 80 °C 

--- SA 2720 
750 mA h 

g−1 after 50 
cycles 

2000 3 

Si 

modified by piranha 
solution  

(H2SO4/H2O2 = 3:1 
v/v) 

Coated by 
Graphene 

oxide 
composite 

CM
C, 

MTI 
2737 

1,563 mA h 
g-1 after 100 

cycles 
0.5 C 4 

Si 

modified by HCl  
piranha solution 

(H2SO4/H2O2 = 1:4 
v/v) for 0.5 h at 

85 °C 

--- PAA 2907 
737.3 mA h 
g-1 after 150 

cycles 
200 5 

  



Table S3. The fitting data of the Si, Si@Si(OH)x-1, Si@Si(OH)x-2, and Si@Si(OH)x-3 
anodes. 
 

Materials Cycle 

R
ct
 (Ω) / 

error % 

Z
w
-R (Ω) / 

error % 

R
sei

 (Ω) / 

error % 

Open circuit 

potential (V) 

Si Before 569/6 799/19 --- 3.03 

Si@Si(OH)
x
-1 Before 530/3 629/22 --- 3.08 

Si@Si(OH)
x
-2 Before 404/3 471/15 --- 3.09 

Si@Si(OH)
x
-3 Before 554/3 669/17 --- 3.05 

Si 200th 1041/7 1173/12 81/2 0.42 

Si@Si(OH)
x
-1 200th 871/14 821/14 77/3 0.42 

Si@Si(OH)
x
-2 200th 830/8 697/12 70/5 0.42 

Si@Si(OH)
x
-3 200th 854/16 946/7 73/6 0.45 

 
 
 
  



 
Figure S6. Z'~ ω-1/2 linear relationship diagram of (a) before cycling and (b) after 200 
cycles. 
  



Table S4. The fitting Warburg parameters of the Si, Si@Si(OH)x-1, Si@Si(OH)x-2, and 
Si@Si(OH)x-3 anodes. 

Materials Cycle Ϭ 

Si Before 976.20 

Si@Si(OH)x-1 Before 825.48 

Si@Si(OH)x-2 Before 624.51 

Si@Si(OH)x-3 Before 840.05 

Si 200th 435.59 

Si@Si(OH)x-1 200th 426.80 

Si@Si(OH)x-2 200th 353.44 

Si@Si(OH)x-3 200th 429.47 

 
  



 
Figure S7. XPS spectra of the Si and Si@Si(OH)x-2 electrode after 200 cycles. 
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