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Supplementary Tables and Figures   

Table S1 Zincophilic modification strategies for zinc anode current collectors 

Materials Optimization Strategy 
Measurement Parameters 

(Half Cells) 

Nucleation 

Overpotential 
CE Life Span References 

Ag@SS Metal-based Zincophilic sites 10 mA cm-2 1 mAh cm-2 29 mV 99.8% 3200 cycles/640 h  [S1] 

Cu NBs@NCFs 
Metal-based Zincophilic sites/Structural 

Optimization 
5 mA cm-2 1 mAh cm-2 63.2 mV 98.8% 1000 cycles/400 h  [S2] 

CoCC 
Metal-based Zincophilic Sites/Structural 

Optimization 
20 mA cm-2 1 mAh cm-2 65 mV − 800 cycles/80 h  [S3] 

O, N-CC Nonmetal-based Zincophilic Sites 1 mA cm-2 1 mAh cm-2 16.7 mV 98.7% 160 cycles/320 h  [S4] 

Sn@NHCF 
Metal-based Zincophilic Sites/Structural 

Optimization 
5 mA cm-2 5 mAh cm-2 11.4 mV 99.7% 100 cycles/200 h  [S5] 

Zn@SCF Metal-based Zincophilic sites 1 mA cm-2 1 mAh cm-2 27 mV 98.25% 89 cycles/179 h  [S6] 
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Table S2 Structural optimization strategies for zinc anode current collectors 

Materials Optimization Strategy 
Measurement Parameters 

(Half Cells) 

Nucleation 

Overpotential 
CE Life Span References 

Ag mesh 
Metal-based Zincophilic Sites/Structural 

Optimization 
5 mA cm-2 1 mAh cm-2 − 99.5% 2275 cycles/910 h  [S7] 

Cu Foam 
Metal-based Zincophilic 

Materials/Structural Optimization 
1 mA cm-2 1 mAh cm-2 65.2 mV ~98% 100 cycles/200 h  [S8] 

NOCA@CF 
Carbon-based Zincophilic 

Sites/Structural Optimization 
2 mA cm-2 1 mAh cm-2 64 mV 95.3% 105 cycles/210 h  [S9] 

Zn/CNT Structural Optimization 
2 mA cm-2 2 mAh cm-2 27 mV ~95% 100 cycles/200 h 

 [S10] 
5 mA cm-2 2.5 mAh cm-2 60 mV 97.9% 220 cycles/110 h 

3D NiZn Structural Optimization 10 mA cm-2 1 mAh cm-2 − >90% 350 cycles/70 h  [S11] 

Triple-gradient 

Electrode 

Metal-based Zincophilic Sites/Structural 

Optimization 
10 mA cm-2 1 mAh cm-2 17 mV 98.7% 180 cycles/36 h  [S12] 

3DP-BU@Zn 
Metal-based Zincophilic Sites/Structural 

Optimization 
10 mA cm-2 1 mAh cm-2 43 mV 99.9% 300 cycles/ 60 h  [S13] 
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Table S3 Crystal facet orientation preferred strategies for zinc anode current collectors 

Materials Optimization Strategy 
Measurement Parameters 

(Half Cells) 

Nucleation 

Overpotential 
CE Life Span References 

Graphene@Cu 

foil 
Crystal Orientation preferred materials 40 mA cm-2 3.2 mAh cm-2 − 99.97% 10000 cycles/1600 h  [S14] 

Cflower Crystal Orientation preferred materials 0.5 mA cm-2 0.25 mAh cm-2 28.5 mV 99.3% 500 cycles/500 h  [S15] 

P-Cu Crystal Orientation preferred materials 5 mA cm-2 2 mAh cm-2 − 99.77% 1100 cycles/880 h  [S16] 

AgZn3@Zn 
Metal-based Zincophilic Sites/Crystal 

Orientation preferred materials 
1 mA cm-2 1 mAh cm-2 10 mV − 375 cycles/750 h  [S17] 
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Fig. S1 Schematic diagrams of crystal planes in hexagonal Zn lattice. a (0 0 2) facet; b 

(1 0 0) facet; c (1 0 1) facet; d (1 0 2) facet; e (1 0 3) facet 

 

Fig. S2 Schematic diagrams of crystal planes in cubical Cu lattice. a (1 0 0) facet; b (1 

0 1) facet; c (1 1 1) facet 
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