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Fig. S1 (a, b) SEM images of CF.
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Fig. S2 (a) Optical image of 3°C GalnSnZn liquid metal. (b) The contact angle of

liquid metal on CF by dropping 4 pL liquid metal.



Fig. S3 (a) SEM image of LCF. (b—f) Corresponding EDS elemental mapping of Ga,

In, Sn, Zn and O, respectively.



@ Cu foil g b Glass shegt
:: g Liquid metal
2 - . |
[ =  lnasonl |
E
Jo
JE—

10 20 30 40 50 60 70 80

2 Theta (degree)
C
Glass sheet
3
&
7]
c
&
£

10 20 30 40 50 60 70 80
2 Theta (degree)

Fig. S4 (a) XRD patterns of CF. (b) Glass sheet coated with a liquid metal layer using

a small brush for XRD test. (c) XRD patterns of the glass sheet.
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Fig. S5 XPS full spectrum of LCF.
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Fig. S6 CV curves of CF and LCF in -0.1-2.0 V with a scan rate of 0.05 mV s
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Fig. S7 Voltage-capacity curves of various current collectors before and after liquid

metal coating at 0.2 mA cm2. For comparison, the curves are shifted horizontally or

vertically based on the onset of lithium nucleation.
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Fig. S8 (a, b) XRD patterns of 5 °C and 25 °C liquid metal coated Cu foil,

respectively.
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Fig. S9 Voltage-capacity curves of CF and CF with 3, 5 and 25 °C liquid metal
coating at 0.2 mA cm™. For comparison, the curves are shifted horizontally or

vertically based on the onset of lithium nucleation.
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Fig. S10 (a—c) SEM images of CF after depositing 1.0 mAh cm™2 of Li. (d—f) SEM

images of LCF after depositing 1.0 mAh cm of Li.
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Fig. S11 (a—c) SEM images of CF after depositing 2.0 mAh cm2 of Li. (d—f) SEM

images of LCF after depositing 2.0 mAh cm of Li.
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Fig. S12 (a) SEM images of CF. (b—e) SEM images of LCF when depositing 0.2, 0.5,
1.0 and 2.0 mAh ecm™2 of Li, respectively. (f) Discharge curve of CF at a current

density of 0.2 mA cm~2 with a total Li deposition of 2.0 mAh cm2.
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Fig. S13 (a, b) Charge-discharge curves of CF and LCF in 0-1.0 V at 50 pA,

respectively.
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Fig. S14 The Coulombic efficiency of CF and LCF at 1.0 mA cm2 with Li deposition

of 1.0 mAh cm™2.

15



1.0 1.0
a b
Cu foil Liquid metal coated Cu foil
0.8- 0.8
=18l —
> 06 — 2nd > 06 -
= —— 20th o — 20th
g 04 = g 04 — 50th
© 0 3 —— 100th
> >
0.2 0.2-
004 F 0.0{
-0.2-1— T T T 0.2 T T T
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
Capacity / mAh Capacity / mAh
0.6 0.6
c d
0.5 - 0.5
Cu foil —— Cufo
s, 0.4 — Liquid metal coated Cu foil % 0.4 —— Liquid metal coated Cu foil
= 20th -~ 50th
Q 0.31 0.5 mA cm™2-0.5 mAh cm? % 0.3+ 0.5 mA cm2-0.5 mAh cm2
= =
o 0.2 2
2 0.2 >c> 0.2
0.1 0.1
| ——————
0.0 ,.,7\ = 362 mvT 7638 m\ 0.0 r'\’ 35.0 mVZL . 52.3 mV
0.1~ T T T 01— T T T
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
Capacity / mAh Capacity / mAh

Fig. S15 (a, b) Charge-discharge curves of CF and LCF at 0.5 mA cm™? with Li

deposition of 0.5 mAh cm2, respectively. (c) The 20th charge-discharge curves of CF

and LCF at 0.5 mA cm™? with Li deposition of 0.5 mAh cm2. (d) The 50th charge-

discharge curves of CF and LCF at 0.5 mA cm~2 with Li deposition of 0.5 mAh cm™.

16



Coulombic efficiency / % o

1 M LiPFg in EC/DEC/EMC

¢ Cu foil

* Liquid metal coated Cu foil

0.5 mA cm2-0.5 mAh cm

Fig. S16 (a) The Coulombic efficiency of CF and LCF in carbonate electrolyte at 0.5

mA c¢cm2 with Li deposition of 0.5 mAh cm™. (b) The 50th charge-discharge curves
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of CF and LCF at 0.5 mA cm2 with Li deposition of 0.5 mAh cm™.

17



25 3.0

a b
2.0 Cu foil 2.5 Liquid metal coated Cu foil
‘. 2.0
Z 15 2
o \ o
= o 1.5
3 1.01 N = |
- > 1.04|
0.5
. N £\
[\ \ . ;‘
0.0 N AV B0 S
000 005 010 015 020 025 0.30 0 2 4 6 8 10 12 14 16 18 20
Time /h Time / h

Fig. S17 (a, b) Charge-discharge curves of CF and LCF in 0-0.5 V at 50 pA,

respectively.
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Fig. S18 XRD patterns of LiFePO, cathode materials.

19



q 250 b 42
P e LFP-CFLi _ 401 LFP-CFLi

'® 200 - e LFP-LCFLi =

< 01C 5

E M ITT) »

< 150 02C G| 2

g iate 5c <

2 100 s1382 ,c g

3 S HT S

Q % 26 )

£ 50 i HH >

(]

Q.

w0

0 : : ‘ , : : 24
0 5 10 15 20 25 30 0 20 40 60 80 100 120 140 160
Cycle number Specific capacity / mAh g

c 4.2 d 4.2

__ 4.0- LFP-LCFLi 4.0+ LFP-CFLi

= 5‘ 3.8 —— LFP-LCFLi

N 5 ] 05C

> @ —

= Z 34

> s

© o 3.2

) 5

2 £ 304

2 > 28

2.6
241,

Specific capacity / mAh g™

Fig. S19 (a) Rate capabilities of LFP-CFLi and LFP-LCFLi full cells. (b, c) Charge-

discharge curves of LFP-CFLi and LFP-LCFLi at different rates, respectively. (d)
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Charge-discharge curves of LFP-CFLi and LFP-LCFLi at 0.5 C.
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Fig. S20 (a) Rate capability of LFP-Li foil half cells. (b) Cycling performance of
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