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Table S1. Yield and properties of mpSi samples obtained under various MR conditions 

Entry 
no. 

MR conditions mpSi-Y 

Temp. (℃) Time (h) Reactor NaCl Yield (wt%) Impurity Si size (nm) 

1 650 5 Open X 6.7  - 27.5  

2 650 16 Open X 95.0  MgF
2
 55.4  

3 700 16 Open X 62.0 MgF
2
 50.0 

4 650 800 5 2 Open X 87.2  MgF
2
 54.0  

5 650 5 Closed X 71.7  MgF
2
 52.3  

6 750 5 Open ○ 12.2 - 25.2 

7 800 5 Open ○ 37.7  - 24.7  

8 650 5 Closed ○ 25.1  - 20.5  

9 750 5 Closed ○ 56.1  - 30.3  

10 800 5 Closed ○ 45.5  - 33.8  

 
mpSi-B 

11 750 5 Closed ○ 60.7  - 35.0 

 
mpSi-Z 

12 750 5 Closed ○ 54.9  - 34.7 

 

Table S2. Textual properties of mpSi and mpSi/C samples obtained from BET measurements 

 
Zeolite Y 

mpSi-Y 

mpSi-B mpSi-Z mpSi-Y/C-40 

(entry 9) (entry 3) 

BET surface area (m
2

/g) 871.0 90.7 13.4 48.1 62.3 75.0 

Pores volume  

(at P/P
0
= 0.99) (cm

3

/g) 
0.52  0.49  0.05 0.39 0.53 0.10 

BJH Desorption average  
pore diameter (nm)  

4.4 24.3 18.9 31.5 31.6 19.3 

 



     

 

Table S3. Nyquist analysis and lithium diffusion coefficient of samples after 50 cycles  

 
 

 

Table S4. Comparison of electrochemical performances of mpSi-Y/C compared with those of 

other types of porous silicon structures in the literature 

 

Approach  
Precursor 

Active 
material 

Silicon 
contents 

First cycle Cycle performance 

Ref. 
Charge 
capacity 

Current 
density 

Coulombic 
efficiency 

Current 
density Cycle 

number 

Retention 

Sample Structure Wt. % mAh g
-1

 mA g
-1

 % mA g
-1

 % 

mpSi-Y/C-50 mesoporous Si Zeolite Y Si/C 50 1024 100 73.7 500 250 95 
This 
study 

mpSi-Y/C-40 mesoporous Si Zeolite Y Si/C 60 1195 100 73.1 

500 300 91.9  
This 
study 

1000 500 82.9  
This 
study 

mpSi-Y/C-40@Gr mesoporous Si Zeolite Y Si/C 36 960 100 79.5 500 150 100 
This 
study 

mpSi-Y/C-30@Gr mesoporous Si Zeolite Y Si/C 42 1019 100 84.9 100 150 99.5  
This 
study 

Ag–pSi/GNS mesoporous Si 
MCM-41 

SiO
2
 Si/C 90 2722 500 79.89  500 200 79.0  [1] 

mpSi@Void@mpC mesoporous Si 
SBA-15 

SiO
2
 Si/C 44 790 200 - 200 100 67.0  [2] 

mp-Si@C mesoporous Si 
SBA-15 

SiO
2
 Si/C 83 1945 75 73.62  1500 100 94.4  [3] 

porous Si mesoporous Si 
SBA-15 

SiO
2
 Si 100 2918 50 82.90  50 50 32.1  [4] 

pSi–MWNT porous Si KIT-6 SiO
2
 Si/C 55 1149 100 66.61  100 200 85.6  [5] 

C-ISi inverse Si opal 
inverse 

SiO
2
 opal Si/C 57 2954 100 84.50  100 100 62.1  [6] 

Si NBs 
silicon nanotube 

bundles 

SiO
2
 

nanotube 
Si 100 933 200 62.32  200 50 28.8  [7] 

completely 
reduced silicon 
nanoparticles 

silicon 

nanoparticles 

Mesoporo
us SiO

2
 Si 100 - - - 2000 100 82.8  [8] 

rGO–Si
NaCl

 silicon 
nanoparticles 

SiO
2
 Si/C 76 (EDS) 1902 100 64.49  2100 100 87.1  [9] 

PPy@PHSi 
porous silicon 
hollow spheres 

SiO
2
 Si/C 73 1772 1000 68.08  1000 250 88.0  [10] 

hollow nano Si–C hollow Si SiO
2
 Si/C 63 1846 100 78.35  100 50 52.7  [11] 

Si@SiO
2
@C Si nanoparticles SiO

2
 Si/C 43 911 100 51.91  100 100 86.2  [12] 

porous Si 
porous 

nanocrystalline 
Si 

SiO
2
 Si 100 1737.2 100 61.42  1000 160 83.4  [13] 

porous Si@C 
nanorods 

porous Si SiO
2
 Si/C 55 850 100 61.06  100 220 73.8  [14] 

nano-Si Si nanoparticles Rice husks Si/C 65 2790 84 - 2100  300 86.0  [15] 

gSi@C 
glass derived-

silicon 
Reed 
leaves 

Si/C 80 2936 90 85.00  1800 400 72.0  [16] 
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Figure S1. XRD patterns of (a) mpSi (entry 6) and (b) mpSi (entry 3); (i) after reduction (in 

(a): after reduction followed by water washing), (ii) after HCl washing and (iii) after HF 

etching.  

 

 

 

 



     

 

 
 

Figure S2. (a) N2 adsorption/desorption isotherms and (b) BJH pore size distributions of 

mpSi-B, mpSi-Z and mpSi-Y (entry 3) and (c) TEM image of mpSi-Y (entry 3). 

 

 

 

 

 



     

 

 

 

 

 

 

 
 

Figure S3. SEM images of (a) mpSi-B and (b) mpSi-Z. 

 

 

 

 

 

 

 
 

Figure S4. TGA profiles of (a) mpSi-Y/C-30, mpSi-Y/C-40, mpSi-Y/C-50 and mpSi-Y(entry 

3) /C-30 samples and (b) mpSi-B/C-40 and mpSi-Z/C-40. 

 

 

 

 

 

 

 

 

 

 

 



     

 

 

 

 
 

Figure S5. (a and b) TEM images of mpSi-Y/C-50 and EDS elemental mapping images of (c) 

Si and (d) C in (b). 

 

 

 

 
 

Figure S6. Rate responses of mpSi-Y/C-40 at a fixed charge current of 100 mA g
-1
. 

 

 



     

 

 

 

 

Figure S7. (a and c) Charge/discharge voltage profiles and (b and d) cycling performances of 

mpSi-Y(entry 3)/C-30 and mpSi-Y(entry 9)/C-30, respectively. 

 

 

 

 

 

 

 
Figure S8. (a) Charge/discharge voltage profiles and (b) cycling performances of mpSi-B/C-

40 and mpSi-Z/C-40. 

 

 

 

 

 

 



     

 

 

 
Figure S9. Determination of (a) Warburg factor from the relationship between Z’ and ω-1/2 

at a very low frequency region and (b) lithium diffusion coefficient of samples after 50 cycles. 

 

 
 

Figure S10. SEM images of electrode cross-sections of (a) mpSi-Y/C-40, (b) Si/C-40 and (c) 

mpSi-Y/C-40@Gr for their pristine and after 50 cycles at 500 mA g
-1
.  

 



     

 

 

 
 

Figure S11. (a) Charge/discharge voltage profiles and (b) cycling performances of Graphite. 

 

 
 

Figure S12. (a) Charge/discharge voltage profiles, (b) rate responses at a fixed charge current 

of 100 mA g
-1
 and (c) cycling performances of mpSi-Y/C-40@Gr. 

 

 
Figure S13. Electrode coating densities and 1

st
 cycle Coulombic efficiencies of samples. 


