High-performance Graphite||Li4Ti5O12 Dual-ion Full Batteries Enabled by In-situ Formation of LiF-rich Solid Electrolyte Interphase on Li4Ti5O12 Anode
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Figure S1. Selected cycling voltage profiles of graphite||LTO DIBs with (a) FEMC, (b) EMC, (c) EMC + LiDFOB electrolytes at 20 C. 5th, 50th,100th, 150th and 200th cycle for FEMC and EMC electrolytes, and the 50th, 500th, 1000th, 2000th, 3000th, 4000th, 4500th and 4950th cycle for EMC + LiDFOB electrolytes.
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Figure S2. Coulombic efficiency of graphite||LTO DIBs cycling at 20 C with FEMC, EMC, EMC + LiDFOB or FEMC + LiDFOB electrolytes: (a) long cycling up to 8000 cycles, (b) the initial 200 cycles.
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Figure S3. Cycling performance of graphite||Li half cells at 500 mA (ggraphite)-1 with cut-off voltage region: 3.0 - 5.2 V.
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Figure S4. Cycling performance of LTO||Li batteries at 500 mA (gLTO)-1 with cut-off voltage region: 1.0 - 3.0 V.
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Figure S5. Self-discharge performance of graphite||Li DIBs with electrolytes (a) EMC or EMC + LiDFOB, (b) FEMC or FEMC + LiDFOB.
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Figure S6. The first charge-discharge curves of (a) graphite||Li and (b) LTO||Li half cells. Cycling performance of the graphite||LTO DIBs in (c) EMC electrolyte or (d) FEMC electrolyte (2 cycles at 5 C followed by subsequent cycles in 20 C). Cycled graphite and cycled LTO refer to graphite and LTO electrodes cycled with (c) EMC + LiDFOB electrolyte or (d) FEMC + LiDFOB electrolyte when paired with a Li metal anode for two cycles. Capacity for (c) and (d) is calculated with respect to the mass of the graphite cathode. 
[image: Figure S777777]

Figure S7. XRD patterns of LTO electrodes after cycling in graphite||LTO dual-ion cells with (a) EMC or EMC+LiDFOB electrolytes, (b) FEMC or FEMC+LiDFOB electrolytes.
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Figure S8. Opened coin cell of a graphite||LTO DIB with EMC electrolyte after cycling.
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Figure S9. Electrochemical performance of DIBs with different amounts of LiDFOB additive in EMC electrolyte. (a) Voltage profiles of graphite||LTO cells during the initial cycle; (b) cycling performance with different amount of LiDFOB additive in the EMC electrolytes; (c) voltage profiles of the initial cycle of LTO||Li half batteries with different amount LiDFOB additive in EMC electrolyte.
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Figure S10. Electrochemical performance of graphite||LTO DIBs with different amounts of LiDFOB additive in FEMC electrolyte. (a) Voltage profiles of the initial cycle; (b) cycling performance with different amounts of LiDFOB additive in the FEMC electrolytes.
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Figure S11. (a) Rate performance of DIBs with different amounts of LiDFOB additive in EMC electrolyte. Voltage profiles of graphite||LTO cells (b) without LiDFOB additive and (c) with 2.5 wt. % LiDFOB additive at different charge/discharge current rates.
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