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Figure S1. The TEM images of HC electrodes before cycles.

Figure S2. The SEM images of HC electrodes before cycles.



Figure S3. The SEM image of the cycled HC electrodes in Na||[HC cells with BE

electrolyte.

Figure S4. The SEM image of the cycled HC electrodes in Na|[HC cells with BP

electrolyte.
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Figure S5. XPS depth spectra of (a) P 2p and (b) O 1s of the cycled HC anodes in BE

electrolyte.
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Figure S6. XPS depth spectra of (a) P 2p and (b) O 1s of the cycled HC anodes in BP

electrolyte.
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Figure S7. Binding energies of Na* with different solvents.
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Figure S8. LSV curve of Na||Cu cell with TMSPi.
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Figure S9. LSV curves of Na||Cu cells with BE and BP electrolytes.
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Figure S10. In situ FTIR spectra of HC anodes in (a) BE and (b) BP electrolytes.
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Figure S11. Raman spectra of corresponding electrolyte systems: pure DEC solvent,

BE electrolyte and BP electrolyte.
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Figure S12. Interaction region indicator (IRI) diagram of TMSPi with PF4", EC and
7
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Figure S13. Absolute capacity loss after 50 h pause in each electrolyte system.
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Figure S14. Absolute capacity loss after 50 h pause in BE and BP electrolytes.
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Figure S15. Dissolution capacity loss at different holding potentials.
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Figure S16. The voltage increases during 50 h pause of Na||HC cells with (a) BE and

(b) BP electrolytes.
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Figure S17. XPS spectra of O 1s in cycled and soaked HC electrode with (a) BE

electrolyte and (b) BP electrolyte.
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Figure S18. FTIR spectra of cycled and soaked HC anodes in BE and BP electrolytes.
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Figure S19. '"H NMR spectra of SEI in (a-c) BE and (d-f) BP electrolytes before and
after dissolution. The HC electrode cycled with BE and BP electrolyte were soaked in
solute-free EC: DEC solvent and EC: DEC+TMSPi solvent for 50 hours, and then the
solvents where the components of SEI dissolved into was compared with the cycled

and uncycled electrolytes.
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Figure S20. Voltage curves as a function of cycle number of HC||NFPP pouch cells

using (a) BE and (b) BP electrolytes.
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Figure S21. Rate performance of HC||[NFPP pouch cells using BE and BP electrolyte
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Figure S22. The summary of OCP of Na||HC cells with BE and BP electrolytes at 65

°C.
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Figure S23. The capacity recovery rates of HC||NFPP pouch cells in BE and BP

electrolytes at 65 °C.
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Figure S24. The EIS of Na|/HC cells with (a) BE and (b) BP before storage, after
storage at 65 °C for 50 h and 100 h. (c) The summary of Rct and RSEI after storage at
65 °C for 0 h, 50 h and 100 h in BE and BP. XPS spectra of (d) F 1s and (e) O 1s
before and after 65 °C storage in BE electrolyte, (f) F 1s and (g) O 1s before and after

65 °C storage in BP electrolyte.

Table S1. The Cycling performance of pouch cells with different electrolytes in

reference.
Capacity
Cell Electrolyte Rate | Cycles : Ref
retention
1Ah 1 M NaPF¢ in PC: EMC: | o 5C 600 849, [1]
HC|INFM | FEC (50:47:3) + 2 wt.%

14



DTD + 10 wt.% PFPN

1 M NaPFg in EC: EMC

(3:7) 1 C |400/700 | 80%/68% [2]
1 M NaPFg4 in EC: EMC o 0
(3:7) + 3 wt.% TMSS 1 C |400/700 | 89%/80% [2]
0.8 M NaPF in EC:
1 1)
EMC (3:7) C 700 70% [3]
0.8 M NaPF¢ in EC:
EMC (3:7) + 1 wt.% 1C 700 90% [3]
NaDFP
1 M NaPFg4 in EC: DMC o
(1:1) + 5% FEC 1C 500 62% [4]
1 M NaPFg4 in EC: DMC
(1:1) + 5% FEC + 1 1C 500 79% [4]
wt.% NaDFPB
1 M NaPFg in EC: EM
e (6;71) CGEMCH hse | 300 | 39.44% 5]
1 M NaPFg in EC: EMC o
(3:7) + 2 Wt.% PCS 0.5C 300 77.56% [5]
1 M NaPFg4 in PC: EMC
(1:1) + 2 vol% FEC + 2 1C 400 87% [6]
wt.% DTD
3Ah 1 M NaFSI in AN 1C 1000 90.7% [7]
HC|[NFM e
1 M NaDFOB in G2 1C 500 80% [8]
1Ah
HC|NFPP NaClO4: TMP: TFEP L C 200 R4 5% (9]

(1:3:2)
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