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Figure S1. Schematic illustration of the fabrication process. Due to the large pore size 

and high porosity of copper foam, LiF was sputtered to the interior of Cu foam, thus 

forming a gradient distribution of LiF from the enriched side to the sparse side. 

Figure S2. EDS characterization of F and Cu elements on the Cu foam surface with 

sputtered LiF. The inset images are the distribution mapping of F and Cu elements and 

the original SEM image from left to right. 



Figure S3. EDS characterization of F and Cu elements on the cross section of the copper 

foam with sputtered LiF. The signal of the F element from the sputtering direction (from 

top to bottom) is dense to sparse, indicating the gradient distribution of LiF from top to 

bottom. 



Figure S4. SEM images of pristine Cu foam with lithium deposition of 1 mA h cm-2. 

(a) Surface view. (b) Cross-sectional view. Obvious Li dendrites and uneven deposition 

are observed. 

Figure S5. Optical photos before/after LiF sputtering on the surface of Cu foam. With 

the extension of sputtering time, the color gradually darkens.



Figure S6. Coulombic efficiency tests for Cu foam with the increasing LiF-sputtering 

time at the current density of 5 mA cm-2 and the capacity of 1 mA h cm-2. 

Figure S7. Discharge curves during first cycles in CE tests at different current densities. 

With the increasing of the sputtering time, the discharge platforms gradually drop. 



Figure S8. The equivalent circuit for EIS tests. 

Figure S9. Detailed voltage-time curves of Cu foam/LiF(40)-Li and Cu foam-Li 

symmetric cells from 80 h to 120 h cycled at 2 mA cm-2 for 2 mA h cm-2.



Figure S10. Voltage-time curves of Cu foam-Li symmetric cells with the increasing 

LiF-sputtering time cycled with the capacity of 5 mA h cm-2 at the current density of 5 

mA cm-2. The cycle stability of the copper foam-Li symmetric cells with sputtered-LiF 

are all better than pristine copper foam, and the cell with 40-min LiF sputtering holds 

the best. 



Figure S11. Voltage-time curves of Cu foam-Li symmetric cells with the increasing 

LiF-sputtering time cycled at different current densities and capacities. The cell with 

40-min LiF sputtering holds the best cycle stability. 

Figure S12. Surface morphologies of the LFP cathode. 



Figure S13. Voltage-capacity curves of Cu foam/LiF-Li|LFP and Cu foam-Li|LFP full 

cells during charge and discharge processes at different rates. 



Table S1. Performance comparison of Cu foam/LiF-Li symmetric cell and other 

symmetric cells at diverse conditions in previous reports. 

Research
object

Current 
density

(mA cm-2)

Capacity
(mA h cm-2)

Cycle 
lifespan for
symmetric 

cell (h)

Ref.

Cu@VG foam 3 3 100 1

TiN@Cu foam 3 1 220 2

SF-CuNW 3 3 350 3

Ag@Cu foam 3 3 400 4

CF@ZnO/Na 1 3 500 5

LiF@Li matrix 1 1 600 6

Li-Cu/Ag 3 0.5 700 7

Ti3C2Tx@Cu 1 1 900 8

CCOF 1 1 1000 9

Cu foam@NPCN 1 1 1200 10

CuFePBA-150 1 1 1800 11

Cu foam@GN 0.5 1 2000 12

Cu foam/LiF 2 2 1700 This 
work
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