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Fig. S1. The performance of the Li||LFP full cells in different concentrations (0-2.0 wt%)
with LiDFP.
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Fig. S2. CV curves of Li||Cu half cells between a voltage range of 0-2.5 V at a scan rate of

0.2 mV s'!. Comparison of LiDFP reduction peak in LiDFP-STD (orange line) and STD
(black line) electrolytes.
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Fig. S3. EIS of the SS||SS symmetric cells with STD and LiDFP-LiNO;-STD.
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Fig. S4. P 2p XPS spectra on Li metal surfaces in various electrolytes.



needle-like (____)_"STD

dendritic \ disk-shaped

Fig. S5. SEM images of the electrodeposited Li at 0.5 mA cm with fixed 5.0 mAh cm™2 on
Cu foils with (a)STD and (b)LiDFP-LiNO;-STD at 20000x magnification, (¢)STD,
(d)LiDFP-LiNOs-STD at 3000x magnification and the corresponding mapping images,

respectively.
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Fig. S6. SEM images top views of the Li metal anode of Li||Li cells after 120 cycles at 1.0
mA c¢cm? with fixed 1.0 mAh cm™2.
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Fig. S7. Detailed analysis of Li||Li cells voltage profiles at a current density of 1.0 mA cm™

with a capacity of 1.0 mAh cm™2 in STD and LiDFP-LiNO3-STD.



5] ——STD
LIDFP-LINO,-STD

) 1+

2

Q

g 0

o

>

2] 2.0 mA cm? 1.0 mAh cm?

. 1% Time (h)

200

o
5

——STD
LIiDFP-LINO;-STD

©
n
!

I A
v

Voltage (V)
o
s

-0.51
2.0 mA cm™? 2.0 mAh cm

-1.0

0 1C

© Time hy 2%

Fig. S8. Cycling performance of the Li||[Li symmetric cells at a current density of 2.0 mA

cm 2 with a fixed capacity of 1.0 mAh cm™2 (a) and a fixed capacity of 2.0 mAh cm2 (b) in

various electrolytes.
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Fig. S9. Exchange current densities (Iy) values fitted of various electrolytes according to Fig.

3d.
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Fig. S10. Li metal deposition/stripping voltage profiles at 4th, 40th, and 80th in various
electrolytes.
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Fig. S11. (a) Coulombic efficiency of Li plating/stripping in different electrolytes by using

the Aurbach method. (b) Magnified view of the Li nucleation potential in various electrolytes.
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Fig. S12. Cyclic voltammetry of the Li||LFP cells in the voltage range of 2.2—4.1 V with a

scanning speed of 0.2 mV s,
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Fig. S13. The first cycle of charge-discharge curve and initial CE values of
Li|[NCMS8I11 full cells in different electrolytes.
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Fig. S14. Charge-discharge profiles of Li|[NCMS811 full cells assembled with STD
electrolyte (a) and LiDFP-LiNO3-STD-electrolyte (b) at 1th, 10th, 40th, 90th cycle.
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Fig. S15. Rate performance of the Li|[NCMS811 cells cycled between 2.7-4.3 V at

various C-rates from 0.2 C to 2.0 C.
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