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Table S1. The supplier of raw materials. 

Raw Materials Supplier 

Copper Mesh Anping Hang Eagle Wire Mesh Products Co., Ltd 

Lithium Foil Tianjin Zhongneng Lithium Industry Co., Ltd 

Znic Foil Xinye Electronic Materials Factory 

MnSO4·H2O Shanghai EPB Chemical Reagent Co., Ltd 

ZnSO4·H2O Sinopharm Chemical Reagent Co., Ltd 

 



 

 

 

Figure S1. Schematic diagram of preparation of zinc oxide coating. 
  



 

 

Figure S2. SEM image of (a) 3DM Cu, (b) 3DM Cu/Zn, (c) 3DM Cu/ZnO and (d) 
Sample comparison. 
  



 

 
Figure S3. The cross-sectional SEM images of (a,b) 3DM Cu and (c,d) Cu/ZnO. 
  



 

 

 

Figure S4. XRD pattern of 3DM Cu, 3DM Cu/Zn and 3DM Cu/ZnO. 
  



 

 

Figure S5. The nucleation of 3DM Cu, 3DM Cu/Zn and 3DM Cu/ZnO at current 

density of 0.5, 1 and 2 mA cm-2. 

  



 

 
Figure S6. SEM images of (a-f) bare Cu and (g-l) Cu/ZnO mesh current collectors 

along Li plating of 1 (stage Ⅰ), 3 (stage Ⅱ) and 6 mAh cm-2 (stage Ⅲ).  
 
  



 

 
Figure S7. Schematic diagram of lithium electroplating deposition. 
  



 

 

Figure S8. The CE of the 3DM Cu@Li and Cu/ZnO@Li-P composite anode during the 

Li plating/stripping at different current densities with the capacity of 1 mAh cm-2. 
  



 

 

Figure S9. SEM image of after 25th and 50th cycles lithium stripping which the surface 

of (a, c) 3DM Cu@Li anode and (b, d) 3DM Cu/ZnO@Li-P composite anode. 
  



 

Table S2. Comparison of the cycling performance of Li metal anodes with decorating 

ZnO. 

 
  



 

 

 

Figure S10. Cycling performance of full-cells with 3DM Cu/ZnO@Li-P composite 

anode at 1 C with three activation cycles at 0.1 C in the beginning. 
  



 

 

Figure S11. SEM images of (a) 3DM Cu@Li and (b) 3DM Cu/ZnO@Li-P composite 

anodes after 20 cycles lithium stripping in a full-cell. 

 
  



 

Table S3. Electrochemical parameters of the equivalent circuit for cells constructed 
from the prepared electrodes. 

 

 

 
  



 

 
Figure S12. (a) Rate performance and (b) cycle performance of lithium-oxygen 

batteries constructed with 3DM Cu/ZnO@Li-P composite anode. 
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