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Fig. S1 SEM images of (a) pristine CF and (b-d) Cu(OH),@CF.
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Fig. S2 (a) SEM, (b) TEM and (¢c) STEM-HADDF and corresponding EDS images of In@Cu.
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Fig. S3 HR-TEM images of In@Cu.

Fig. S4 SEM images of pristine CF after the flame treatment.
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Fig. S6 The HADDF-STEM and corresponding EDS mapping images of MSEI@Cu.
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Fig. S7 HR-TEM images of MSEI@Cu.
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Fig. S8 XRD patterns of MSEI@Cu and In@Cu.
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Fig. S9 (a) N, adsorption/desorption isotherms and (b) pore distributions of MSEI@Cu and

In@Cu.
(a) (b)
11 MsEi@cu 1oV - 1] In@cu
— e s ’fu‘ j — - g > 2 H
< o T . < 0 R - - —
= ”_\‘\ A 2.1V = 2.V
c 14 2 c -1 \
3] 1.6V S
= 0.8V 1st = 0.8v 1st
S 2 2nd = 2nd
© © 3rd
1.1V 3rd 1.1V r
3 ‘ ‘ -3 : :
0 1 2 3 0 1 2 3
(c) Voltage (V) (d) Voltage (V)
02 ’* MSEI@Cu
CF < 4l
g 4 In@Cu
= 0.1 CF
< 01 “g N
£ P
- e
£ 0.0{= — 5,
Q o
= 2
3 ] 1st <
o 01 2nd © 14
(3]
3rd e
02 : : < 9
0 1 2 3 1st 2nd 3rd
Votlage (V) Cycle Number

Fig. S10 The CV profiles of (a) MSEI@Cu, (b) In@Cu and (c) CF at a scanning rate of 0.1 mV

s ! between 0 and 3 V, and (d) the areal capacitance of each electrode measured at different cycle.
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Fig. S11 The high-resolution (a) C 1s, (b) F 1s, (c) S 2p and (d) In 3d XPS spectra of CF after

electrochemical SEI formation.
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Fig. S12 The high-resolution Cu 2p XPS spectra of (a) MSEI@Cu and (b) In@Cu after

electrochemical SEI formation.
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Fig. S13 The high-resolution Li Is XPS spectra of (a) MSEI@Cu and (b) In@Cu after

electrochemical SEI formation.
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Fig. S14 EIS Equivalent circuit models.

Fig. S15 The top SEM image of Li-MSEI@Cu.
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Fig. S16 SEM images (a—c) pristine CF, (d—f) In@Cu and (g-i1) MSEI@Cu electrodes after Li

electrodeposition at 0.1 mA cm™2: (a, d, g) 1 mAh ecm™2, (b, e, h) 2 mAh cm™2, (c, f, 1) 4 mAh cm™2.
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Fig. S17 The initial voltage profiles of MSEI@Cu, In@Cu and CF at 3 mA cm 2 and 1 mAh cm™.
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Fig. S18 Voltage profiles of CF at 10, 30 and 50th cycle at a current density of (a) 3 mA ¢cm™2 and

Areal Capacity(mAh cm?)

(b) 5 mA cm™? with a fixed capacity of 1 mAh cm™.
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Fig. S19 Voltage profiles of In@Cu at 10, 50, 100 and 150th cycle at a current density of (a) 3 mA

cm 2 and (b) those at 10, 50 and 100th cycle at a current density of 5 mA cm 2. Both profiles

operated under a fixed capacity of 1 mAh cm™2,
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Fig. S20 Nyquist plots of (a) In@Cu (b) CF at fresh state, 30 and 50th cycle.
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Fig. S21 The SEM images of In@Cu after 50 cycles at 3 mA cm 2 and 1 mAh cm™2.
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Fig. S22 Nyquist plots of bulk Li symmetric cells after 30, 50, 150, 200th cycle at a current

density of 1 mA c¢cm2 and a capacity of 1 mAh cm™2.
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Fig. S23 Low-magnification SEM images of (a) Li-MSEI@Cu and (b) bulk Li electrodes after

200 cycles at 1 mA cm™? and 1 mAh cm™2.

4.0
3.5-
>
o 3.0-
8
S 25
2.0
5C « 01C
0 40 80 120 160

Specific CapacityimAh g™

Fig. S24 Representative voltage profiles of the rate-performance of bulk Li|LFP full cell at various

C-rates.
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Name MSEI@Cu In@Cu
(Atomic %) (Atomic %)
S2p 6.43 0
Cls 22.99 40.96
In3d 6.12 15.53
Ols 45.7 40.48
Cu2p 18.76 3.03
Table S1. XPS peak table of Cu@MSEI and In@Cu
Li-MSEI@Cu Li-In@Cu Li-MSEI@Cu Li-In@Cu
Name Before Etching Before Etching After Etching After Etching
(Atomic %) (Atomic %) (Atomic %) (Atomic %)
Lils 32.93 26.76 45.02 45.19
S2p 1.64 0 1.93 0
Cls 27.73 37.62 11.1 18.76
In3d 0 0 1.77 1.08
Ols 33.64 31.84 34.54 28.74
Fls 3.07 2.83 2.99 1.88
Cu2p 0 0 2.13 4.35

Table S2. XPS peak table of Li-Cu@MSEI and Li-In@Cu
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Electrode name LiFeP&;zﬁi_rzl;g frass nir};lc‘tir Reference

1 CuFePBA—-150/ Cu 1.5 500 [S1]

CuFePBA—-150/ Cu 12.4 120 [S1]

2 3D Li-Zn@Cu 2 250 [S2]

3 LVCF@Li anodes 12 200 [S3]

4 Li,O@CuNA/CF 5 500 [S4]

5 Li@Cu,O-7 8 500 [S5]

Li@Cu,O-7 12 100 [S5]

6 Ti;C,Tx@Cu 2 225 [S6]

7 CuSnAl@Cu 3 300 [S7]

8 Cu—Ag alloy 2.8 500 [S8]

9 Cu3Sn/CP 12 100 [S9]

10 Zn%?ﬁg?(‘g@ | 200 [S10]

11 Our work 6.5 500
Our work 13.5 200

Table S3. Comparison of long-term cycling performance of LFP-based full cells between our work

and other previously reported 3D Cu hosts.
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