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Supplementary Figures and Table
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Fig. S1 Raman spectra obtained from background and LiPF6-added electrolytes, respectively[image: ]
Fig. S2 Linear sweep voltammogram obtained from Cu/Na cell with background and LiPF6-added electrolytes
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Fig. S3 Ionic conductivities of background and LiPF6-added electrolytes
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Fig. S4. Three-dimensionally reconstructed time-of-flight secondary ion-mass spectroscopy (ToF-SIMS) map obtained from the O3-type positive electrode cycled with the LiPF6-added electrolyte
[bookmark: _GoBack][image: ]
Fig. S5 First cycle voltage profile of the O3-type positive electrode in a sodium half-cell
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Fig. S6 (a) Cycleability and (b) Coulombic efficiency obtained from the O3 electrode-based half-cells with background and Li salt-added electrolytes
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Fig. S7 (a) Cycleability and (b) Coulombic efficiency obtained from the hard carbon electrode-based half-cells with background and Li salt-added electrolytes
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Fig. S8 Coulombic efficiency obtained from the hard carbon/O3-type electrode based pouch-cells with FEC-added and Li salt-added electrolytes, respectively
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Fig. S9 C 1s X-ray photoelectron spectra obtained from the hard-carbon electrode after 400 cycles with the addition of the FEC and LiPF6 electrolytes
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Fig. S10 Energy-dispersive spectroscopic results recorded from the cycled hard-carbon electrodes following the addition of the FEC and LiPF6 electrolytes
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Fig. S11 Three-dimensionally reconstructed ToF-SIMS map of the hard-carbon electrode after formation following the addition of the LiPF6 and lithium difluoro(oxalato)borate (LiODFB) electrolytes
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Fig. S12 Initial voltage profiles after the formation at pouch cells with the LiPF6 and LiODFB electrolytes
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Fig. S13 (a) cycle performance obtained from background, FEC-added, and Li salt-added electrolytes, respectively, (b) HR-TEM and corresponding FFT images of cycled positive electrode, (c) SEM image of cycled negative electrode, (d) rate capability obtained from pouch cells with background and Li salt-added electrolytes


Table S1 The acheived capacity retention from recently reported literature and this work with hard carbon/O3 electrodes configuration
	
	Voltage Range 
/ V
	Cycle Number
	Retention / %
	Mass loading 
/ mg cm-2
	C-rate
/ C
	References

	1
	1.5-4.0
	170
	96
	1.6
	0.3
	Chemical Engineering Journal, 
2024, 491, 151949

	2
	2.0-4.0
	500
	81
	2.0
	0.2
	Small, 2024, 2407425

	3
	1.5-4.0
	16
	80
	4.3
	0.2
	Electrochimica Acta, 2018, 281, 370

	4
	1.9-3.9
	200
	85
	1.0
	1.0
	Energy Storage Materials, 
2025, 74, 103894

	5
	1.5-4.2
	100
	68
	N.A.
	1.0
	Journal of Alloys and Compounds, 2023, 968, 171808

	6
	1.0-4.0
	200
	77
	1.0
	1.0
	Journal of The Electrochemical Society, 2023, 170, 070518

	7
	1.2-4.0
	400
	92.7
	15.0
	1.0
	This Work
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