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Figure S1. Suspension solutions of different components of (a) SPF and (b) LM-SPF (contain LM).

Figure S2. The SEM images of composite films with different morphologies.
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Figure S3. SEM images of (a) the lower side, (b) the cross section of the LM-SPF, and (c) elemental 

mapping of carbon (blue), fluorine (green), gallium (purple), and indium (yellow) of the LM-SPF.

Figure S4. Current-time curves for the SPF cells, (a) LM-SPF@Li||LM-SPF@Li, and (b) 

SPF@Li||SPF@Li; the inset shows the EIS changes before and after polarization. 
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Figure S5. The corresponding wetting angle test for LM-SPF and SPF.
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Figure S6. Optical photograph of (a) LM-SPF@Li and (b) bare Li after 100 cycles, at 2 mA cm−2 for 

0.25 mAh cm−2.
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Figure S7. Comparison of the cyclic stability of LM-SPF@Li||LM-SPF@Li with that previously 

reported modified protective layer in Li||Li cells at the same current density and capacity. 
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Table S1. Comparison of the cycle stability of our LM-SPF film with that of the previously reported 

works. 

Modified Current density 
(mA cm−2)

Areal capacity

(mAh cm−2)

Cycle time

(h)

Ref.

TiO2/ROLi@Li 5 1 80 1

Hybrid poly urea (HPU) 
film

5 1 90 2

PVDF-HFP/LiF film 5 1 100 3

PCF@Sn@Li 5 1 200 4

Nano-AlPO4/PVDF-HFP 
film (PAF)

5 1 200 5

PTMEG/Li-Sn alloy 5 1 500 6

PMMA/PVDF 5 1 500 7

SSM@C@Li 5 1 800 8

CaCO3/CNFS@Li 5 1 1000 9

GFNS-PVDF@PP 5 1 1000 10

Li-PEO-Upy coating 5 1 2000 11

SiO2@PDA hybrid film 5 1 2700 12

SPF-1@Li 5 1 3000 This work
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Figure S8. The voltage capacity cure corresponds to nucleation of the LM-SPF@Cu and bare Cu 

electrodes.

Figure S9. The morphology of the SPF-1-protected Cu cross section, after the deposition of Li with a 

capacity of 2 mAh cm−2. (a) SEM image of the cross section of the Cu after the LM-SPF. The mapping 

measurements (b) and (c) revealed that lithium was deposited on a Cu foil. 
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Figure S10. Nyquist plots at different temperatures of (a) SS||LM-SPF||SS, (b) SS||SPF||SS and (c) 

SS||PP||SS cells.
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