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Fig. S1 The XRD patterns of Cu@Zn-MOF/PVA and Cu@PVA
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Fig. S2 Contact angles of LiTFSI-DOL/DME electrolyte on the Cu foil、Cu@Zn-MOF and 
Cu@Zn-MOF/PVA.

Fig. S3 Apparent resistance of samples (a)Cu@Zn-MOF side (b) Back of Cu@Zn-MOF; (c) 
Rough (d) Smooth side of Cu foil.

Fig. S4 Cross-sectional SEM images of the Zn-MOF film on Cu foil with different 
crystallization time (a) 0min, (b) 10 min, (c) 30 min, (d) 1 h, (d) 3 h, (d) 5 h.
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Fig. S5 Top-view SEM images of the Zn-MOF film on Cu foil with different crystallization 
time (a) (b) (c)0min, (d) (e) (f) 10 min, (g) (h) (i)30 min, (g) (k) (l) 1 h, (m) (n) (o) 3 h, (p) (q) 
(r) 5 h.
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Fig. S6 Top-view SEM images of the Zn-MOF/PVA film on Cu foil with different content of 
PVA (a) (b) (c) 0.16%, (d) (e) (f) 0.32%, (g) (h) (i) 0.48% .

Fig. S7 (a) schematic diagram of nanoindentation test (b) shows the curve of average elastic 
modulus
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Fig. S8 Impedance change before and after time-current test (a) Cu foil; (b) Cu@Zn-MOF; (c) 
Cu/PVA; (d) Cu@Zn-MOF/PVA.

Fig. S9 Cyclic voltammetry curve of artificial SEI film (a) Cu foil; (b) Cu@Zn-MOF; (c) 
Cu/PVA; (d) Cu@Zn-MOF/PVA.
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Fig. S10 The electrochemical impedance at different cycle times (a) Cu foil; (b) Cu@Zn-MOF; 
(c) Cu/PVA;

Fig.S11 Impedance equivalent circuit model.
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Fig. S12 The coulombic efficiency of the electrode under the protection of Zn-MOF film 
obtained at different growth times.

Fig. S13 Coulombic efficiency of PVA with different lithium salt contents.
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Fig. S14 Coulombic efficiency of Zn-MOF/PVA films with different PVA content.

Fig. S15 LiFePO4 and Li foil assembly batteries (a)Cycle performance of the battery at 1C; (b) 
Charge-discharge voltage curve after 100 cycles.
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Fig. S16 Top-view SEM images of Li plating/stripping after first cycles on (a) Cu foil, (b) 
Cu@Zn-MOF,(c) Cu@PVA,(d) Cu@Zn-MOF/PVA with 1 mA cm-2, 1 mAh cm-2.

Table S1. Rs and Rct of Cu foil, Cu@Zn-MOF, Cu@PVA,and Cu@Zn-MOF/PVA
Cycle 

number 1 10 30 60 90 120 150

Rs/Ω 5.13 4.54 4.35 7.09 6.28 4.99 7.12
Cu foil

Rct/Ω 14.28 11.48 4.23 6.55 8.43 4.78 8.60
Rs/Ω 3.40 3.56 3.13 3.42 4.09 3.87 4.55Cu@Zn-

MOF Rct/Ω 41.87 51.60 33.89 6.75 7.07 39.43 9.13
Rs/Ω 6.22 5.84 7.22 10.95 8.49 5.78 8.90

Cu@ PVA
Rct/Ω 15.85 15.30 6.36 14.32 11.06 8.83 9.71
Rs/Ω 3.78 3.63 3.60 3.69 3.72 3.79 3.74Cu@Zn-

MOF/PV
A

Rct/Ω 27.45 27.60 29.27 27.89 26.70 26.76 30.17
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Table S2. A brief summary of the reported materials for Li metal anode

Electrode Structures
Current density 

(mA cm-2)

Capacity 

(mAh cm-2)

Coulombic 

efficiency
Cycle Reference

1 1 97% 50
2D hexagonal BN

3 1 95% 50
1

1 1 97.9% 120
Polyacrylonitrile nanofiber

3 1 97.4% 120
2

SEI coated graphene 0.5 0.5 97% 100 3

Tubular carbon array 1 2 98% 200 4

Cu3N-SBR 1 1 97.6% 150 5

Cu2O/partially reduced 

graphene oxide
2 1 95.6% 140 6

“solid-liquid” Interfacial

protective layer
0.5 1 97.6% 120 7

Double-Layer Nanodiamond 1 2 98.5% 150 8

Polyacrylonitrile submicron 

fiber array
1 1 97.4% 250 9

Carbon nanotube 1 2 92.4% 50 10

GaInSnZn liquid-metal 

layer
1 0.5 97.43% 100 11

Cu-CuO-Ni-10 1 1 95% 250 12

1 1 97.3% 400
Zn-MOF/PVA

3 1 97.7% 250
This work
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