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Supplementary Figures and Tables

Fig. S1 Diagrams of the chain conformation for a and B crystalline phases of PVDF-
HFP
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Fig. S2 XRD patterns of PHL with mass ratios of a 1:1 and b 1:5
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Fig. S4 Optical photographs of PHL films after folding and stretching with different
mass ratiosofab 1:1,cd 1:3andef 1:5
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Fig. S5 a N; adsorption/desorption isotherm and b corresponding pore size distribution
of PHL

Fig. S6 The thickness of the PHL composite layer with various mass ratio of 1:3

Table S1 Ionic conductivity of PVDF-HFP/LiNO3 composites film with various mass
ratios

] Area Thickness Ohmic resistance lonic conductivity
Mass ratio
(cm?) (mm) Q) (Scm™)
11 2.01 0.250 298 4.17x107°
31 2.01 0.245 36 3.39x104
5:1 2.01 0.248 159 7.76X10°°
50
o Initial
80 ? Stlelady
Og‘)
—_— .)%
é 60 ‘*'egi
€ 0
Q 40 60 80 100 120 140
E 40 z Q)
>
o |
t,.=0.27 s

04 r r :
0 2000 4000 6000 8000
Time (s)

Fig. S7 Chronoamperomtric curves and corresponding EIS before/after polarization of
bare Li
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Fig. S8 Optimized geometrical structures of Li atoms adsorbed on a PH, b LiNO3, and
¢ PHL

a
1.0 b 1.0
— 5olh — soth
08 —— 100t _ 08 — 100t
206 — 150" 2 0.6 — 150t
& & 200"
8 04 s 0.4
o o — 250"
=02 > 0.2 |
0.0 0.0 L
00 02 04 06 08 1.0 00 02 04 06 08 1.0
Capacity (mAh cm) Capacity (mAh cm?)

Fig. S9 Charge/discharge curves of Li||Cu cells using a bare Cu and b PHL-Cu at 0.5
mA cm 2

Fig. S10 Optical photographs of LiNO;3 dissolution test in the ester-based electrolyte: a
before and b after magnetic stirring for 12 h
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Fig. S11 CE of Li||Cu cell using LiNO3 as electrolyte additive at a current density of 1
mA cm under a fixed capacity of 1 mAh cm™
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Fig. S12 EIS plots of Li||Cu cells using a bare Cu and b PHL-Cu after different cycles
at a current density of 1 mA cm 2 under 1 mAh cm ™2
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Fig. S13 CV of Li||Cu cells using bare Cu and PHL-Cu recorded at a scan rate of 5 mV
s~! in a voltage range of -0.3-0.6 V

As shown in Fig. S13, the current response of the PHL-Cu electrode is greatly high than
that of the bare Cu electrode during Li plating/stripping process, indicating the fast Li"
transport and reversible reaction kinetics of the Li||PHL-Cu cell.
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Fig. S14 Charge/discharge curves of Li||Cu cells using PHL-Cu in particular cycles at
2 mA cm 2
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Fig. S15 EIS of bare Li and PHL-Cu@Li anodes after 50 cycles of Li plating/stripping
at 1 mA cm 2 to | mAh cm ™2
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Fig. S16 Voltage profiles of Li||Li symmetric cells with PHL-Cu@Li at 2 mA cm 2
under high capacity of 4 mAh cm >

Table S2 Li plating/stripping behavior of the PHL-Cu@Li anode at various current
density-capacity conditions with previously reports on the LiNOs dissolution in ester-
based electrolyte

Current . Cycle
. Capacity ;
Strategy density time Electrolyte Ref.
(mAcm?) (mAhcm?) (h)
FEC-SL/LINO3 3 1 200 1 M LiPFg in EC/DMC [S1]
1 M LiPFgin
MgAI-LDHs 0.5 1 500 [S2]
EC/DMC/DEC+5%FEC
- 1 M LiPFg in
Pyridine 1 1 300 [S3]
EC/EMC/DMC
Tetraglyme 1 1 800 1 M LiPFs in EC/DMC [S4]
EB-COF:NO3 5 10 300 1 M LiPFs in EC/EMC [S5]
1 M LiPFg in
IL-NO3~ 1 1 600 [S6]
EC/DMC/EMC
1 M LiPFg in
TEAN 1 1 1100 [S7]
EC/DEC+10% FEC
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1 M LiPFg in EC/DMC

LNO-PVC 2 1 300 [S8]
+5%FEC
LN-CPL 0.5 0.5 300 1.15 M LiPFg in ECIEMC  [S9]
LNO@MOF 1 1 1000 1 M LiPFs in EC/DEC [S10]
1 1 3000
3 1 2000
1 M LiPFgin Our
PHL 5 1 1000
EC/DMC/EMC+5%FEC  work
3 3 2000
2 4 800

Fig. S17 SEM image of bare Cu electrode under different magnification
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Fig. S18 SEM images of PHL-Cu electrode and corresponding EDS mappings in Li||Cu
cells after 50 cycles

Fig. S19 SEM images of Li||Cu cells using a bare Cu and b PHL-Cu after 100 cycles
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Fig. S20 Survey XPS spectra of bare Cu and PHL-Cu electrodes after 10 cycles in
Li||Cu cells
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Fig. S21 XPS characterization of the SEI films for the bare Cu electrodes after different
cycles in Li||Cucells: aLi 1s,b F 1sand ¢ O 1s
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Fig. S22 Comparison of high-resolution XPS spectra of C 1 s for bare Cu and PHL-Cu
electrodes after 100 cycles
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Fig. S23 The charge/discharge profiles of the PHL-Cu@Li||LFP cell at different C-rate
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Fig. S24 a Cycle performance and b corresponding charge/discharge profiles at
particular cycles of the PHL-Cu@Li||LFP cell at 2C
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Fig. S25 EIS of'the Li||LFP cells with bare Cu@Li and PHL-Cu@Li after rate capability
test
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Fig. S26 SEM images of the a bare Cu@Li and b PHL-Cu@Li electrodes after 100
cycles in Li||[LFP full cell
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Fig. S27 Initial charge/discharge profiles of the PHL-Cu@Li||[NCM cell at 0.5C

Table S3 Summary of cycling performance of LMBs with low N/P ratios and Li
utilization efficiency in literature

. Li
Cathode NII_D Cycle Capac_lty Rat_e utilization  Refs.
ratio number retention density L
efficiency

LFP 8.5 800 91.7% 2C 11.76% [S11]
LFP 5.1 450 82% 05C 19.61% [S12]
NCM811 6.7 300 80% C/3 14.93% [S13]
LCO 33 240 90% 0.2C/05C 30.30% [S10]
LFP >20 500 93% 2C <5% [S14]
LFP >20 1000 92% 1C <5% [S15]

NCM811 >20 500 75% 05C <5%
LFP >20 400 80% 05C <5% [S16]
NCA 2.3 60 69.7% 03C 43.48% [S17]
NCM811 2.64 200 87.5% 03C 37.88% [S18]
LFP 8.6 300 85% 1C 11.63% [S19]
LNCM 5 50 87.6% 1C 20% [S20]
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NCMB811 1.36 100 81.3% 1C 73.53% [S21]
LFP 9.8 900 97% 05C 10.20% Our
NCM87 0.83 100 85% 05C 120.48% work
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