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Figure S1. Schematic diagram of the synthesis and morphology of micro-sized porous 

Si as anode in LIBs.



Figure S2. (a) and (b) are the TEM images of the porous Si material after 100 fully 

charge/discharge cycles at a current density of 500 mA g-1. (c) the high-resolution 

TEM images, and (d) the selected area electron diffraction (SAED) of the porous Si 

materials after 100 cycles.



Table S1. Comparison of electrochemical performance of porous Si anodes without 
coating carbon in this work and in literature

Si anodes Si source Particle 
size 

Initial 
Coulombic 
efficiency

Capacity 
retention

Rate 
performance

Ref.

Micro-sized 
porous silicon

Fe-Si alloy 0.5-5 μm 88.1% 1250 mAh g-1 
after 100 cycles 
at 500 mA g-1

558 mAh g-1 at  
5 A g-1

this 
work

Nanocrystalline 
silicon

SiCl4 several 
tens to 
about 
100 nm

84.7% 1180 mAh g-1 
after 500 cycles 
at 3 A g-1

N/A 1

Mesoporous 
SiNW

metallurgical
-Si

Nano 
size

52.9% remains almost 
2111 mAh g-1 
over 50 cycles at 
0.2C

400 mAh g-1 at 
4C

2

Si nanorods Al-Si ingot 200 nm 
in 
thickness

90% 600 mAh g-1 at 
300 mA g-1 over 
200 cycles

N/A 3

Nano-silicon SiCl4 and 
RSiCl3 (R=H, 
C8H17)

5 nm 90% 71% capacity 
retention over 
40 cycles

N/A 4

Nanoporous 
silicon

Mg2Si 15 nm 88% 64% capacity 
retention over 
85 cycles at 360 
mA g-1

1000 mAh g-1 at 
36 A g-1 

5

Nest-like silicon 
nanospheres

NaSi 90-110 
nm

N/A 35.9% capacity 
retention over 
50 cycles at 
2000 mA g-1

N/A 6

Nano-silicon silica sol 80 nm 74% 89% capacity 
retention over 
40 cycles at 0.36 
A g-1

350 mAh g-1 at  
18 A g-1

7

Silicon 
nanosheets

sand ~5 nm ~70% NA N/A 8

Porous silicon metallurgical 
Si

19 nm N/A retained 1400 
mAh g-1 at a 
current rate of 
0.2C for 160 
cycles.

N/A 9



Nano-Si silica less than 
10 nm

64.5% 650 mAh g-1 
after 55 cycles 
at 0.045 
mA/cm2

N/A 10

Hollow silicon
nanotube

SiH4 wall 
thickness 
60 to 80 
nm

75% 73% capacity 
retention over 
400 cycles at 2A 
g-1

1300 mAh g-1 at  
4 A g-1

11

Amorphous 
silicon

Silicon 
sputtering 
target

wall 
thickness 
was 
~200 nm

82% 1730 mAh g-1 
after 200 cycles 
at 0.42 A g-1

1480 mAh g-1 at 
8.4 A g-1

12

Micrometer-sized 
porous silicon 

SiO microme
ter-sized

N/A 45% capacity 
retention after 
1000 cycles

N/A 13

Silicon nanowire C6H8Si diameter 
from 10 
to 50 nm

60% 54% capacity 
retention after 
20 cycles 
relative to the 
first charging 
cycle at C/20

N/A 14

Nanoscale hollow 
porous silicon

silica 120 nm 84% over 93% 
capacity 
retention after 
99 cycles at 500 
mA g-1

over 2000 mAh 
g-1 at 4000 mA 
g-1

15
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