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Fig. S1. (a) is the overlay image of SEM and the C, Ga, and Sn EDS images before 
cycling, (e) is that after cycling. EDS mapping images for C, Ga, and Sn before and 
after cycling, (b-d) C, Ga and Sn separately before cycling, (f-h) C, Ga, and Sn 
separately after cycling, 
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Fig. S2. Control experiment using the electrode without CNTs shows the cycle life is 
less than 900 cycles.

Fig. S3. (a) LMNPs suspension in ethanol after sonication. (b) Precipitated LMNPs 
after 24 h. (c) LMNPs mixed with GO gel after 24 h. (d) LMNPs mixed with CNTs and 
GO gel after 24 h. The arrow shows the gravity direction. 



Fig. S4. Raman spectra of the GO and RGO after thermal treatment.

Fig. S5. Anode material before (a) and after (b) vibration test. There was no change in 
the size and shape of the LMNPs.

We did the dropping test of the battery. We dropped the battery at 2-m high onto a hard 
floor for over 50 times. The SEM images (Fig. S6) suggested there was no change of 
the morphology before (a) and after (b) dropping. And the electrochemical performance 
of the anode material was stable after dropping. The CV curves (Fig. S7) before and 
after dropping were overlapping, indicating high stability of the anode.



Fig. S6. SEM images of the anode material before (a) and after (b) the dropping.

Fig. S7. The CV curves before and after dropping are overlapping, indicating a high 
stability of the anode.



Fig. S8. (a) First charge/discharge performance of RGO, CNT, LMNP with a current 
of 200 mA/g. (b) First charge/discharge performance of 3D LMNP anode with a current 
of 200 mA/g.

Fig. S9. The capacity and rate performance of CNTs (a) and RGO (b) under different 



rates. 

Fig. S10. Curves of different cycle numbers.

Fig. S11. (a) SEM image of the anode before cycling. (b) SEM image of the anode after 
more than 4,500 cycles. (c) the high-magnification image of the anode, showing the 
LMNPs. 



Fig. S12. Nyquist plots of the battery before and after cycling at the fully charged state.

Fig. S13. LM particles with 1ATC9 (a) are much smaller than those without 1ATC9 
(b) after sonication.

Fig. S14. The Ga-Sn alloy before (a) and after 900 C annealing (b); both are in the 
liquid state. 



Table S1| Comparison of anode performance between literature and the current work.

Anode
Cycle 
life

Capacity Characteristic Ref

Si 1,300 
Fixed to 1,200 
mAh/g at 1.2 

A/g
Alginate binder S1

Si 2,000
1,000 mAh/g 

at 4A/g
Silicon nanowire S2

Sn 1,000
652 mAh/g at 

2A/g
Graphene networks anchored Sn 

nanoparticles 
S3

Sn 1,000
537 mAh/g at 

3A/g
CNTs/carbon cubes networks  

anchored Sn nanoparticles
S4

Ga 30

~400 mAh/g,

C/20 charging, 
C/5 

discharging

Working at 40 °C S5

Ga 100
400 mAh/g at 

0.1 A/g
Working at 55 °C, Ga nanoparticles 
were embedded in carbon network

S6

Ge-Sn 1,700
890 mAh/g at 

3 A/g
Ge-Sn composite S7

Ge 1,200
1,080 mAh/g 

at 0.5 C
Crumpled N-doped carbon nanotubes 
encapsulated with Ge nanoparticles

S8

Sb 100
488 mAh/g at 

0.1 A/g
Rod-like Sb-C composite S9

Sn-M 20
227 mAh/g at 
0.1 A/g (Sn-

Fe)

Sn-M (M=Cu, Mg and Fe) intermetallic 
alloys 

S10

Si with 
carbon 

100
~800 mAh/g 

at 0.1 A/g
Self-healing polymer as binder S11

Si 130
~2,000 mAh/g 

at 0.1 C
Self-healing polymer as binder S12



This 
work

>4,000

780 mAh/g at 
0.1 A/g, ~400 
mAh/g at 4A/g 

after 4,000 
cycles

Self-healing LM anode working at RT

SI Video. In-situ micrograph during the charge/discharge process for the self-healing 
mechanism. 
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