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1. SUPPORTING FIGURES

Figure S1. SEM images of (a) TizAIC,; (b) TizCy; (c) side view and (d) top view of LTO/Ti3C..
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Figure S2. (a) coulombic efficiency evolution and (b) voltage hysteresis evolutions of 10 depositing/stripping cycles
on LTO/Ti3C,/Cu, Ti3C,/Cu, and bare Cu electrodes at a current density of 2 mA-cm-2 and a Li depositing capacity of

8 mAh-cm-2,
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Figure S3. Voltage profiles of Li depositing/stripping on (a)LTO/TisC,/Cu, (b)TisC,/Cu, and (c)bare Cu electrodes at

a current density of 2 mA-cm2 and a Li depositing/stripping capacity of 8 mAh-cm=2for 10 cycles.
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Figure S4. Nyquist plots at frequencies from 103 kHz to 100 mHz (a) of pristine batteries and (b) after 15

depositing.
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Figure S5. XRD pattern of LTO/Ti;C,/Cu electrode after depositing 8 mAh-cm™ of Li.
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Figure S6. The cross-section SEM images of the LTO/Ti5C,/Cu, Ti3C,/Cu, and bare Cu electrodes with different
Li amounts at a current density of 2 mA-cm2 in the Li deposition/stripping (abbreviated to DEP./STR.)
process. The pristine (a) LTO/TisC,/Cu, (e) TizC,/Cu, and (i) bare Cu electrodes before cycling. (b)
LTO/TizC,/Cu, (f) TisC,/Cu, and (j) bare Cu electrodes after the deposition of 8 mAh-cm=2 of Li. (c)
LTO/Ti3C,/Cu, (g) TisC,/Cu, and (k) bare Cu electrodes after 8 mAh-cm-2 of stripping (charged back to 1.0 V)
of Li. (d) LTO/Ti3C,/Cu, (h) TizC5/Cu, and (l) bare Cu electrodes after 10 cycles of Li deposition/stripping.
The battery icons refer to the amounts of Li in each stage. The scare bars are 10 um for this figure.
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Figure S7. Long-term symmetric galvanostatic charge-discharge voltage profiles of Li|Li/bare Cu for (a) 130 h to
shut down and (b) 200.5-205.5 h; and Li| Li/Ti;C,/Cu batteries for (c) 290 h to shut down and (d) 548.5-553.5 h at a

current density of 1 mA-cm~ with a depositing/stripping capacity of 1 mAh-cm2.
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Figure S8. long-term symmetric galvanostatic discharge for 1 h and charge to 1 V at a current density of 1 mA-cm-
2: (a) coulombic efficiency of Li|Li/LTO/Ti;C,/Cu batteries for 1000 cycles; (b) voltage hysteresis evolutions of
Li| Li/LTO/Ti3C,/Cu, Li|Li/bare Cu, and Li|Li/Ti3C,/Cu batteries for 200 cycles; and (c) voltage hysteresis evolutions
of Li|Li/LTO/Ti3C,/Cu batteries for 1000 cycles; voltage profiles of (d) Li|Li/LTO/Ti3C,/Cu, (e) Li|Li/bare Cu, and (f)

Li| Li/Ti3C,/Cu batteries.
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Figure S9. Electrochemical performances of the Li/Bare Cu|LFP, Li/Ti3C,/Cu|LFP and Li/LTO/Ti3C,/Cu|LFP batteries
at 0.2C: (a) the discharge specific capacity and Coulombic efficiency; (b) discharge specific capacity and (c)
Coulombic efficiency for the first 15 cycles; galvanostatic charge-discharge curves of (d) three different batteries
at 1%t cycle, (e) Li/LTO/Ti3C,/Cu|LFP, (f) Li/Ti3C,/Cu|LFP, and (g) Li/Bare Cu|LFP batteries. (h) Long term cycling

performance of Li/LTO/Ti;C,/Cu|LFP batteries at 5 C.
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Figure S10. Electrochemical performance of the Li/LTO/TisC,/Cu|S batteries: (a) long-term cycling performance for
1000 cycles at 0.5 C; (b) galvanostatic charge-discharge curves at 0.5 C for 1000 cycles; (c) cycling performance and

(d) galvanostatic charge-discharge curves at different rates from 0.1 Cto 2 C.
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Figure S11. Optimized geometries of Li on LisTisO4, Ti top (111) slab model surfaces and corresponding adsorption

energies, respectively. The atoms are colored as follow: Li is green, Ti is blue, C is grey, and O is red.
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Figure S12. Optimized geometries of Li on Li,TisO1, Li top (111) slab model surfaces and corresponding adsorption

energies, respectively. The atoms are colored as follow: Li is green, Ti is blue, C is grey, and O is red.
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Figure S13. Optimized geometries of Li on TisC, (001) slab model surfaces and corresponding adsorption energies,

Tol view

Side view

respectively. The atoms are colored as follow: Li is green, Ti is blue, and C is grey.
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Figure S14. Optimized geometries of Li on Cu (111) slab model surfaces and corresponding adsorption energies,

Top view

Side view

respectively. The atoms are colored as follow: Li is green and Cu is navy.
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Figure S15. The simulated electrodes geometry in COMSOL for (a) LTO/TizC,/Cu and (b) bare Cu or Ti3C,/Cu

electrodes.
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Figure S16. Equivalent circuit fitting for the Nyquist plot of (a) LTO/Ti3C,/Cu and (b) bare Cu or TizC,/Cu electrodes.
Re: the solution and internal resistances of the electrode material. Rsg: solid-electrolyte interface resistance. Re:
charge transfer resistance. CPE: constant phase angle element. W,: Warburg impedance.



2.SUPPORTING TABLES

Table S1. Computed adsorption energies (eV) of Li on Ti5C, (001) slab, LisTisO1,(111) slab, and Cu (111) slab.

LisTisO4; (Ti top) Li-site Ti-site 2 Ti-sites
ELisTiso12 -819.73 -819.73 -824.20
Ey -0.29 -0.29 -0.29
AE,4s -2.46 -4.17 -6.33
Li4TisO1, (Li top) O-site Li-site Ti-site Li-Li-site 2 O-sites
ELiaTiso12 -887.44 -887.44 -887.44 -889.90 -889.90
Ey -0.29 -0.29 -0.29 -0.29 -0.29
AE,4s -1.50 -2.16 -0.56 -0.56 -1.58
TisC, Top-site Bridge-site Hollow-site 2 hollow-sites 2 hollow-sites
Etizc2 -697.37 -697.37 -697.37 -699.99 -699.99
EL -0.29 -0.29 -0.29 -0.29 -0.29
AE,4s -2.20 -2.33 -2.33 -2.06 -2.22
Cu Top-site Bridge-site Hollow-site 2 hollow-sites
Ecu -212.73 -212.73 -212.73 -215.41
Ey; -0.29 -0.29 -0.29 -0.29
AE 45 -2.28 -2.37 -2.38 -2.22




Table S2. Comparison of Li|Li symmetric battery performances on different reported Li host.

Li host Current density Depositing capacity Cycle life Ref.
(mA-cm2) (mAh-cm2) (h)

LTO/TisC,/Cu 1 1 2000 This work
Wrinkled graphene cages 1 1 280 S1
Cu@NPCN 1 1 800 S2
PRGOC 1 1 800 S3
rGO 1 1 500 sS4
Zn/Cuq7Zng 3/CF 2.5 1.5 1200 S5
Crumpled Graphene Ball 0.5 1 750 S6
N-doped graphitic carbon foams 2 1200 S7




Table S3. Comparison of the full battery performances between this work and other reported works.

Anode Cathode activity Current Initial Cycle capacity Ref.
mass loading density capacity (mAh-g?)
(mg-cm?) (Q (mAh-g1) (cycles)

Li/LTO/TisC,/Cu 5 (LFP) 0.2 154 109(200t") This work
Wrinkled graphene cages 9 (LFP) 0.5 120 100(120t") S1
Carbon modified Ni foam 8 (LFP) 0.2 145 93(400th) S8

Li/LTO/TisC,/Cu 2(S) 0.5 1076 448(1000t")  This work

CF/AG-Li 1.7 (S) 0.5 785 505(400t") S9
GZCNT 2.5(S) 0.2 1200 692(200t") 510
Li,Si/graphene foil 1(S) 0.5 1086 858(110th) S11

CFC/Co30,-NC 1.8 (S) 0.5 953 578(200t) 512
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