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Supplementary Figures and Tables
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Fig. S1 EIS plots of pristine Li-metal symmetric cells with electrolytes containing different amounts of FNPB
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Fig. S2 Local anion signals in Raman spectra of electrolyte with/without FNPB
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Fig. S3 Local cation signals in Raman spectra of electrolyte with/without FNPB


Fig. S4 The Binding Energies of Li metal with FNPB, EC and DEC
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Fig. S5  Electrostatic potential surface, with yellow and blue areas representing negative and positive charges, respectively
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Fig. S6  One possible reaction pathway between FNPB and Li metal and LiFePO4
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Fig. S7 Current-time plots of Li-metal symmetric cells with BE after polarization at a constant potential of 10 mV for 1600 s. The inset plots are the impedance spectra before and after the polarization
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Fig. S8 Current-time plots of Li-metal symmetric cells with electrolyte containing FNPB additive after polarization at a constant potential of 10 mV for 1600 s. The inset plots are the impedance spectra before and after the polarization
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Fig. S9 Contact angle measurement of BE
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Fig. S10 Contact angle measurement of electrolyte after adding FNPB


Fig. S11 Chronoamperoetry test of Li||Li cells in BE and FNPB electrolyte[image: ]

Fig. S12 SEM image of the pristine Li-metal electrode
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Fig. S13 SEM images of Li-metal electrodes plating/stripping in BE at 1 mA cm-2 for 50 cycles
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Fig. S14 SEM images of Li-metal electrodes plating/stripping in FNPB at 1 mA cm-2 for 50 cycles
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Fig. S15 N 1s XPS depth profiles of the Li-metal electrode cycled in BE after 50 cycles
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Fig. S16 Li 1s XPS depth profiles of the Li-metal electrode cycled in BE after 50 cycles
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Fig. S17 Li 1s XPS depth profiles of the Li-metal electrode cycled in FNPB after 50 cycles


[image: ]Fig. S18 B 1s XPS spectrum of the Li-metal electrode cycled in FNPB after 50 cycles
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[bookmark: _Hlk217115405]Fig. S19 TOF-SIMS 3D render overlay images of LiNO2- signals for the Li metal electrode cycled in FNPB after 50 cycles

Table S1 Performance comparison of Li-metal batteries with different electrolyte additives
	Electrolyte composition
	Positive electrode
	 Voltages
(V) 
	Performance
	CE
	References

	1 M LiPF6 in 
EC/DEC (TDFA),100 μL

	LFP (3 mg cm-)
	2.5-4.2 
	300 cycle (89.4%), 1C
	/
	[S1]

	2M LiFSI in DOL with 3vol% TEB

	LFP (2.64 mg cm-2)
	2.5-3.8 
	500 cycle (80.0%), C/2
	0.5mA
98.49%
	[S2]

	1 M LiTFSI+0.04 M CH3OK
+2%LiNO3 in DME/DOL

	LFP (10.5 mg cm-2)
	2.5-3.8 
	350 cycle (91.5%), C/2
	/
	[S3]

	1 M LiTFSI/DOL-DME (1:1 vol%) with 1 wt% LiNO3(4% 2,2,2-TFTF)

	LFP (1.8 mg cm-2)
	2.4-4.2 
	500 cycle (86.0%),
	/
	[S4]

	1 M LiPF6 in EC/DMC (1:1 vol%) with 1% LiNO3 +0.5% HFT

	LFP (3 mg cm-2)
	2.5-4.2
	500cycle (<80.0%),2C
	1mA
97.1%
	[S5]

	0.6M LiFSI+0.4M LiBOB 
in EC/EMC(3:7)(B-FC)

	NMC622(1.4 mAh cm-2)
	3.0-4.5
	300 cycle (73.1%), C/2
	/
	[S6]

	1 M LiPF6 in DEC : EC : EMC (2:3:5 vol%) with 1wt% LiDFP +0.3wt% LiNO3

	LFP (1.25 mAh cm-2)
	2.2-4.1
	350 cycle (88.0%),1C
	1mA
98.2%
	[S7]

	1 M LiPF6 in EC/DEC (FNPB),30 μL

	LFP (4 mg cm-2)
	2.5-4.0
	500 cycle (99.9%), 3C
	1mA
98.2%
	This work
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