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Figure S1. (a) FT-IR spectra of LBO precursor, pristine LRLO, and LBO-coated LRLO. (b) The anticipated structure of LBO precursor through FT-IR analysis.
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Figure S2. Scheme of the dry coating method for LRLO surface modification with LBO precursor synthesized through the polyol method.
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Figure S3. SEM/BSE images of LRLO after mixing with LBO at 1000 rpm for (a) 1 minute (b) 5 minutes (c) 10 minutes and (d) 20 minutes.
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Figure S4. SEM/BSE images of LRLO after calcination at 600 ℃ for (a) 5 hours at high magnification (b) at low magnification (c) 10 hours at high magnification and (d) at low magnification.
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Figure S5. STEM-EELS mapping results of (a) 1 wt% LBO-coated LRLO and (b) 4 wt% LBO-coated LRLO.
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Figure S6. (a) Voltage profiles from uncoated and various wt% LBO-coated LRLO/graphite full cell. (b) Full cells cycling performances in the 2.0–4.55 V window at a current rate of C/10.
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Figure S7. SEM-EDS analysis of uncoated and LBO-coated LRLO cathode with the cross-sectional view.
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Figure S8. (a) Full cells cycling performance comparison with (b) the corresponding average charge and discharge voltage in the 2.0–4.55 V window at a current rate of C/10.
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Figure S9. SEM/BSE images of (a) pristine LRLO (b) after mixing with LBO at 1000 rpm for 10 min (c, d, e) after calcination at 600 ℃ for 10 hrs.
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Figure S10. STEM-EELS mapping for manganese, nickel, and boron on LBO-coated LRLO after the formation cycle.
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Figure S11. (a) Single layer pouch cell performance in the 2.0–4.55 V window at a current rate of C/10 (1 C = 270 mAh/g) with baseline electrolyte. (b) The average charge and discharge voltage. (c) Photos of pouch cells with uncoated LRLO and LBO-coated LRLO as the cathode.
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Figure S12. 19F-NMR from different electrolyte samples, including cycled electrolytes from uncoated/LBO-coated LRLO after the formation cycle and 70 cycles in single layer pouch cell.
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Figure S13. ICP-MS for transition metal (Mn and Ni) of graphite paired with uncoated and LBO-coated after the formation cycle.
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Figure S14. STEM-EELS carbon, fluorine, nickel, manganese, and oxygen mapping of uncoated LRLO after the formation cycle.
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Figure S15. STEM-EDS mapping of SEI layer on graphite anode paired with uncoated LRLO after the formation cycle.
[image: ]
Figure S16. STEM-EELS carbon, fluorine, nickel, manganese, and oxygen mapping of LBO-coated LRLO after the formation cycle. 
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Figure S17. STEM-EDS mapping of SEI layer on graphite anode paired with LBO-coated LRLO after the formation cycle.
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Figure S18. (a) Voltage profiles from uncoated and LBO-coated LRLO/graphite full cells with different electrolytes with (b) the corresponding dQ/dV plot. (c) dQ/dV plot within the CEI/SEI formation voltage range. The voltage window of full cells is 2.0–4.7 V at a current rate of C/20 for the formation cycle (1 C = 270 mAh/g).
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Figure S19. (a) Full cells cycling performances with the corresponding (b) energy density performances and (c) the average charge and discharge voltage at high temperature (45°C). The voltage window is 2.0–4.6 V at a current rate of C/3 (1 C = 270 mAh/g).
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Figure S20. (a-c) SEM image of pristine LRLO material. (d) XRD Rietveld refinement of the pristine LRLO material. (e) Refined crystal structure parameters for the pristine LRLO.

Table S1. Electrode conductivity of uncoated and LBO-coated LRLO cathode through 2-point probe analysis.
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Table S2. LRLO/graphite full cell performance summary.
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Table S3. Full cell – pouch cell assembling specification.
	
	Specification

	Material
	Cathode: LRLO
Anode: NEI Graphite, (BE-200E, NEI Corporation, USA)

	N/P ratio
	1.1

	Voltage range
	2.0-4.7 V

	Test protocols
	Rest for 24 hours after assembling, then C/20 (1C= 270mA/g) for the initial cycle, then degassing and resealing are performed, then switch to C/10 for the subsequent cycles.

	Separator
	Celgard®

	Electrolyte amount
	500 μl

	Pouch bag type
	EQ-alf-100-210 (MTI Corporation, USA)

	Electrode tab
	Cathode tab: EQ-PLiB-ATC4 (MTI Corporation, USA)
Anode tab: EQ-PLiB-NTA4 (MTI Corporation, USA)

	Fixture
	Insulating Plate: polycarbonate
Pressure sensor: DYHW-116 Mini Compression Force Sensor Load Cell
Indicator: TOKY® accurate micro digital differential pressure gauge
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