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Fig. S1 Schematic diagram of the preparation process

Fig. S2 SEM observation of PVDF film, (a) surface morphology, (b) cross-sectional view

Fig. S3 Optional images of PVDF-based films, (a) PVDF-5BFO, (b) PVDF

2



Fig. S4 Plots for frequency-dependent relative permittivity of PVDF-based films at 25 ℃

Fig. S5 Electrochemical impedance spectra of PVDF-based films at various temperatures, (a) PVDF, (b) PVDF-5BFO, 

(c) PVDF-10BFO

Fig. S6 Electrochemical impedance spectra of Li|CPE|Li batteries after 100 cycles
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Fig. S7 SEM surface observation of fresh Li metal before cycling, (a) Li metal, (b) corresponding enlarged region

Fig. S8 SEM observation of the surfaces of Li-metals in symmetric Li|CPE|Li batteries after galvanostatic cycling, with 

two kinds of electrolytes, (a) PVDF as electrolyte and after 100 h, (b) PVDF as electrolyte after battery failure, (c) the 

corresponding enlarged Li metal region of Li|PVDF|Li, (d) PVDF-5BFO as electrolyte after 100 h, (e) PVDF-5BFO as 

electrolyte after 2500 h, (f) the corresponding enlarged Li metal region of Li|PVDF-5BFO|Li
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Fig. S9 Surface SEM image and corresponding EDS mapping of elemental distribution of cycled Li surface in 

Li|PVDF|Li battery, (a) surface SEM image, (b) O element, (c) C element, (d) F element, (e) S element

Fig. S10 Surface SEM image and corresponding EDS mapping of elemental distribution of cycled Li surface in 

Li|PVDF-5BFO|Li battery, (a) surface SEM image, (b) O element, (c) C element, (d) F element, (e) S element, (f) N 

element
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Fig. S11 Relative amount of different elements originated from the EDS analysis of the cycled Li surfaces in different 

batteries, (a) Li|PVDF|Li battery from Fig. S9, (b) Li|PVDF-5BFO|Li battery from Fig. S10

Fig. S12 Charge-discharge voltage profiles after different cycles at 0.1C, (a) Li|PVDF|NCM811 battery, (b) Li|PVDF-

5BFO|NCM811 battery

Fig. S13 Charge-discharge voltage profiles at different C-rates, (a) Li|PVDF|NCM811 battery, (b) Li|PVDF-

5BFO|NCM811 battery
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Fig. S14 XPS analysis of cycled Li metal in Li|CPE|NCM811batteries, (a) C 1s, (b) F 1s, and (c) S 2p XPS spectra of 

cycled Li anode from Li|PVDF| NCM811 battery, (d) C 1s, (e) F 1s, and (f) S 2p XPS spectra of cycled Li anode from 

Li|PVDF-5BFO|NCM811 battery

Table S1 Cycling performance of PVDF-based electrolytes incorporated different inorganic fillers

Filler tape Cathode C rate Specific 
capacity

Cycle 
number

Capacity 
retention Temperature Ref.

LALZO NCM811 0.1 160.92 100 92 % RT S1

LALZO NCM811 0.2 144.70 100 85% RT S1

V2O5 NCM811 0.5 178.50 280 70% RT S2

LLZTNO NCM811 0.3 137.10 80 - RT S3

LATP NCM622 0.5 150.00 500 80% 30 S4

LLTO/PPC NCM622 0.5 168.00 100 84% RT S5

APTES-LATP NCM622 0.5 118.00 300 84% 40 S6

(Mg,Al)2Si4O10(OH) NCM111 0.3 121.40 200 97% RT S7

Li3InCl6 LiFePO4 0.1 161.80 200 82% RT S8

LALZO/h-BN LiFePO4 0.2 131.00 100 92% RT S9

BiFeO3 NCM811 0.1 168.65 100 94% RT This 
work

BiFeO3 NCM811 0.3 144.89 400 89% RT This 
work

RT: room temperature (25 ℃)
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