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Table 1: Summary of different alloy anodes for LIBs

Anodes Materials

1st Discharge 
Capacity 
(mAh/g)
[Current 
density]

ICE
Retention 

rate @ cycle 
no.

Fast Charging 
(mAh.g-1 @ A. 

g-1)
Synthesis method Ref.

Nano-porous-Si 2600 
[0.06 A/g] 86% 62% @ 60 

cycles. - HCl etching 1

Microparticle-Si 3100
[0.1 A/g] 85.1% 40% @ 360 

cycles. 1183 @ 1 Magnesiothermic reduction 2

Micro-sized bulk Porous Si 2222
[50 mA/g] 88.1% 63% @ 100 

cycles. 558 @ 5 Ball milling and acid etching 3

Prickle-like Si@C 2300
[0.4 A/g] 87.5% 65% @ 100 

cycles. 1400 @ 4
metal-assisted chemical 

etching and chemical vapor 
deposition (CVD)

4

Micro-size Si-C composite 2004
[0.4 A/g] 77.2% 97.8% @ 50 

cycles. 700 @ 12.8 Etching and Carbon filling 5

Hierarchical micro/nanostructures 
Black Phosphorus Carbon 

composite (BPC)

2775.2
[0.52 A/g] 91% 87% @ 100 

cycles 1637 @ 6.24 High Energy Ball Milling 
(HEBM)

6

Cross-linked BP-CNT 2000
[0.52 A/g] 70% 87.5% @ 

400 cycles 1098 @ 11.7 HEBM 7

Red P/CNT 2870
[0.11 A/g] 74.3% 46% @ 50 

cycles 816.6 @ 1.1 Planetary ball milling 8

Red P-Graphene 2517
[130 mA/g] 84% 74% @ 200 

cycles 1100 @ 7.8 HEBM 9

Fibrous Red P 2500
[0.2 A/g] 81% 80% @ 80 

cycles 1316 @ 2 chemical vapor 
Transport (CVT)

10

Nano-Sn/C composite 1029
[0.2 A/g] 69% 98% @ 130 

cycles 600 @ 15.12 Aerosol spray pyrolysis 11

Sn@C yolk-shell 1414
[0.2 A/g] 69% 44% @ 800 

cycles - CVD 12



Micro-size porous Sn 818
[0.2 A/g] 65% 37% @ 10 

cycles - Dealloying 13

Double-shelled hollow Carbon 
spheres-Sn

2267
[0.1 A/g] 62% 77.8% @ 

130 cycles 430 @ 5 Chemical etching 14

Graphene networks anchored with 
Sn@graphene

1803
[0.2 A/g] 69% 87.5% @ 

100 cycles 459 @ 5 CVD 15

Hierarchical micro/nanostructures 
Silicon Black Phosphorus Carbon 

composite (SPC)

2140
[0.68 A/g] 84% 95% @ 120 

cycles 1000 @ 15.3 HEBM 16

2D SiP Flake 1650
[0.2 A/g] 87% 53% @ 10 

cycles 400 @ 2 Exfoliation method 17

3D micro-Sn-Sb-Co alloy 816
[0.13 A/g] 83% 90% @ 100 

cycles 500 @ 16 Electrodeposition 18

SiP2/C0/0/00 0:00:00 AM 1999
[0.1 A/g] 83% 45% @ 100 

cycles 800 @ 3.3 HEBM 19

Micro-Sn-Ge flake like ribbons 1242
[0.14 A/g] 85% 94% @ 60 

cycles 500 @ 7.15 Melt spinning 20

Table 2: Summary of different alloy anodes for SIBs

Anodes Materials

1st Discharge 
Capacity 
(mAh/g)
[Current 
density]

ICE Retention rate 
@ cycle no.

Fast Charging 
(mAh.g-1 @ A. 

g-1)
Synthesis method Ref.

Si nanoparticles 1027
[20 mA/g] 26% 91% @ 100 

cycles 90 @ 0.5 CVD 21

Micro-Si-graphite 650
[0.1 A/g] 54.4% 79% @ 100 

cycles 170 @ 1 Grinding 22

Amorphous Si 420
[36 mA/g] 60% 56% @ 100 

cycles 143 @ 0.725 Mechanical fusion 23



c-Si/C hybrid 813.7
[50 mA/g] 53.8% 100.3% @ 

200 cycles 269 @ 5 Electrospinning / 
etching

24

Multilevel Gradient-Ordered Si 950
[50 mA/g] - 40 % @ 20 

cycles 108 @ 1 Electrochemical 
reconstruction 

25

Hierarchical micro/nanostructures 
Black Phosphorus Carbon composite 

(BPC)

2206
[0.416 A/g] 91.1% 90% @ 50 

cycles 982 @ 3 HEBM 26

Hierarchical micro/nanostructures 
Red Phosphorus Carbon composite 

(RPC)

2300
[0.416 A/g] 87.8% 77% @ 50 

cycles - HEBM 26

Red P / SWCNT 985
[50mA/g] 68% 80% @ 2000 

cycles 300 @ 2 Vaporization-
Condensation method

27

BP/AB Composite 2125
[125 mA/g] 76% 91% @ 23 

cycles 500 @ 25 HEBM 28

 Sandwiched BP/Graphene 3050
[50 mA/g] 80% 85% @ 100 

cycles 645 @ 26 Liquid-phase 
exfoliation

29

Porous nano-Sn 550
[40 mA/g] 90.9% 55% @ 95 

cycles 300 @ 0.2 Dealloying 30

3D Porous Sn 850
[0.2 A/g] 96% 85% @ 400 

cycles 700 @ 6.5 Replacement reaction 31

Microsized Sn (Glyme) 920
[0.25 A/g] 92% 90 % @ 100 

cycles 622 @ 1.69 HEBM 32

Microsized Sn (Diglyme) 900
[0.085 A/g] 84% 80% @ 300 

cycles 300 @ 1.6 HEBM 33

Sn@Graphene 730
[0.1 A/g] 60% 95% @ 100 106 @ 3.2

hydrogen assisted 
thermal reduction 

method
34

Yolk-shell Sn4P3@C 1804
[0.1 A/g] 43% 65 % @ 50 

cycles 421 @ 3 Solvothermal 35

Micro/nano SB-RP@MWCNT-KB
2801

[0.86 A/g] 88% 96% @ 70 
cycles 1779 @ 5.2 HEBM 36

Sb porous Microspheres 981.7 64.6% 97.2% @ 100 312.9 @ 3.2 Templates method 37



[0.1 A/g] cycles
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