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Fig. S1 (a-b) SEM images of TiAlIC, MAX.



Fig. S2 (a-b) SEM images of Ti;C,T,/Cu hybrids.



Fig. S3 SEM image of Ti;C,T,/CuS hybrids.



Fig. S4 HRTEM image of Ti;C,T,/CuS hybrids.
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Fig. S5 (a) CV curves of Ti;C,T, anode at a scan rate of 0.1 mV s-!. (b) GCD curves of
Ti3C, T, electrode at 500 mA g!.



04 h Before cycling
] / CPE,
16 4 /‘9 |}
~ o o
gu_ 4 — W
= }’/ R, R, Z,
N &4 4 After cycling
I ]
oy :?0 CPEgy, C]'?Fdl
| fgp@ < [
01 T T T T T T T T _:'_W —
4 6 8 10 12 14 16 18 20 Re RSE! R 7z
7' (ohm) “ "

Fig. S6 (a) Nyquist plot of Ti3C,T, electrode at open circuit. (b) The equivalent circuit

model for Nyquist plots.
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Fig. S7 Schematic diagram of GITT profile.

The diffusion coefficient of Na™ ion is calculated according to following equation:
4 mV, ., ) AE .
Dyo=—\—7| |77
nt\ MA ) \AE,

7 is the time for applied galvanostatic current, m is the weight of active material, 4 is
the electrode surface area, V,, is the molar volume of active material, M is the relative
molecular mass of active material, AE; refers to the voltage change of steady-state

before and after the current pulse, AE; is the potential vibration during the current pulse.
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Fig. S8 (a) CV curves of Ti;C,T,/CuS anode at various sweep rates. (b) The plots of
log (i) vs log (v) calculated from CV curves. (¢) CV curve with corresponding

capacitive contribution at 0.5 mV s!. (d) Capacitive contribution at different sweep

rates.



Fig. S9 Top view structure of Na adsorption on (a) CuS and (b) Ti;C,T,/CusS.
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Fig. S10 (a) XRD pattern and (b) SEM image of NVP powders.
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Fig. S11 (a) GCD profiles and (b) Cyclic performance of NVP cathode.
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Fig. S12 (a) XRD patterns of Nb,AIC MAX and Nb,CT,/Cu hybrids. (b) XRD

pattern of Nb,CT,/CuS composites. SEM images of (¢) Nb,CT,/Cu and (d)
Nb,CT,/CusS.
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Fig. S13 (a) GCD curves of Nb,CT,/CuS electrode at 50 mA g!. (b) Cycling
performance of Nb,CT,/CuS anode at 500 mA g'. (c) Rate performance of
Nb,CT,/CuS anode. (d) GCD profiles of Nb,CT,/CuS electrode at various current

densities. (e) Long-term cyclic performance of Nb,CT,/CuS anode at 2 A g'!.



Table S1 The mass change of Ti;C,T,/Cu hybrids before and after washing with

ammonium persulfate ((NH,4),S,0g) solution.

weight (mg)
before washing 350
after washing 123

Table S2 The mass change of Ti;C,T,/Cu hybrids before and after vulcanization

treatment.
weight (mg)
before vulcanization 75
after vulcanization 89

As exhibited in Table S1, for Ti;C,T,/Cu hybrids, Cu clusters can be removed by
washing with (NHy4),S,0g solution and the Ti;C,T, MXene remains. Therefore, the
content of Ti;C,T, MXene in the Ti;C,T,/Cu hybrids can be calculated to be
(123/350)x100=35.1%. After sulfidation treatment for Ti;C,T,/Cu, the mass of TizC, T,
MXene remains unchanged and the Cu metal can be transformed into CuS. According
to above analysis and the weight change before and after vulcanization reaction process,
the mass of TisC,T, MXene in the Ti;C,T,/CuS is around 75%35.1%=26.3, so the mass
of CuS in the Ti;C,T,/CuS is around 89-26.3=62.7. Finally, the content of CuS in the

Ti;C,T,/CuS hybrids can be roughly calculated to be (62.7/89)x100%=70.4%.



Table S3 The EIS fitting results of Ti;C,T,/CuS electrode after cycling.

Cycle number R./Q R, /Q
10t cycle 3.46 1.23
20t cycle 2.63 0.70

60t cycle 2.27 0.67




