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Figure S1. Size distribution of GO sheets dispersed in water.

\lb)

10pm

20um

Figure S2. SEM images of SPE coated Ni foam with different volumes of coating
solutions of 100 pL (a, b) and 400 pL (c, d).
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Figure S3. Ni 2p XPS spectra of Ni foam/uSPE after etching with different time.
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Figure S4. EIS profiles of fresh cells of Ni foam and Ni foam/uSPE when paired with
Li foil.
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Figure S5. (a) Voltage profiles of Ni foam and Ni foam/uSPE under areal capacity of
40 mAh cm? and current density of 1.0 mA cm? Their corresponding

charge/discharge profiles at specific cycles of Ni foam/uSPE (b) and Ni foam (c).
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Figure S6. CE performance of Ni foam/uSPE without GO additives under current

density of 1.0 mA ¢m and areal capacity of 10.0 mAh cm™.
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Figure S7. Simplified characteristic CE variation profile of metal foil (a), metal foam
(b) and uSPE coated metal foam (c) along with cycle time according to experimental

results in this work and in previous reports.



Figure S8. Surface morphology of Ni foam after 10 cycles of stripping/plating under
areal capacity of 10.0 mA h cm=2.



Table S1. Comparison of current density, areal capacity and CE of Li metal anode in

this work with those in previous researches.

Coulombic
Reference  Sample Name  Current density Areal capacity
efficiency
St Nanochannel Cu 1 mA cm? 0.5 mAh cm 97.6%
N graphite C fiber 1 mA cm? 8 mAh cm- 98.0%
SBI porous Cu 0.5 mA cm 0.5 mAh cm™ 98.6%
S[4] hollow C fiber 1 mA cm 6 mAh cm 99.0%
S[5] 3D Cu 1 mA cm= 5 mAh cm 96.0%
N Au/rGO 0.5 mA cm 5 mAh cm 98.0%
St7] CuNWs@GE 1 mA cm? 2 mAh cm? 97.0%
SI8] Cu nanowire 1 mA cm 5 mAh cm 98.6%
S[o] VA-Cu 1 mA cm 3 mAh cm 98.5%
Sto] porous Cu 1 mA cm? 1 mAh cm? 97.0%
St CFC/G/ZnO 1 mA cm? 12 mAh cm™ 98.0%
This work | Nifoam/uSPE 1 mA cm? 10 mAh ¢cm 98.9%
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Figure S9. (a) Voltage profiles of Ni foam and Ni foam/uSPE under areal capacity of
100 mAh cm? and current density of 1.0 mA cm?2. Their corresponding

charge/discharge profiles at specific cycles of Ni foam/uSPE (b) and Ni foam (c).
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Figure S10. CE performance (a) and accumulated irreversible areal capacities (b) of

CFC and CFC/uSPE at areal capacity of 10.0 mAh ¢cm? under current density of 1.0

mA cm™2.
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Figure S11. (a) The optical image for operando cell and insets in (a) is its design model.

(b) The image shows how the operando cell is linked with a microscope.
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