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Figure S1 Cross sectional SEM images of Co-N@TizCoTx-ser, Co-N@Ti3CaTx.1ys and Co-
N@Ti3C2TX_Arg.

Figure S2 The TEM images and elemental mappings of the Co-N@Ti3C2Tx-are



Figure S4 SEM image and EDS spectrum mapping: C, Co and N elemental distribution of Co-

N@Ti3C,Tx-Lysr composite.
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Figure S5 XRD pattern of TisAl,Tx and TizC,Tx.
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Figure S6 a) XPS study for TizCoTx composites of the total scale. b) C 1s XPS spectrum of Ti3C,Tx.
¢) O 1s spectrum of TizC,Tx. d)Ti 2p spectrum of Ti3CoTx.
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Figure S7 a) XPS study for Co-N@Ti3C,Tx-ser composites of the total scale. b) C 1s XPS spectrum
of Co-N@Ti3C,Txser composites. ¢) O 1s spectrum of Co-N@Ti3CoTx-ser composites. d) Co 2p
spectrum of Co-N@Ti3CaTx-ser composites. ) Ti 2p spectrum of Co-N@Ti3CoTx-ser composites. h)
N 1s spectrum of Co-N@Ti3C,Tx-ser composites.
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Figure S8 a) XPS study for Co-N@Ti3C,Tx.Lys composites of the total scale. b) C 1s XPS spectrum
of Co-N@Ti3C,Tx.ys composites. ¢) O 1s spectrum of Co-N@Ti3CyTx.Lys composites. d) Co 2p
spectrum of Co-N@Ti3CyTx.Lys composites. e) Ti 2p spectrum of Co-N@Ti3C,Tx.1ys composites. h)
N 1s spectrum of Co-N@Ti3C2Tx.Lys composites.



Figure S9 the flexible Co-N@Ti3CoTx-1ys film.
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Figure S10 The rate capability of Mul-MXene and Co-N@Ti3C2Tx-arg composite
cathode at 0.1, 0.2, 0.5, 1, 2 C.
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Figure S11. Discharge—charge curves of the Co-N@Ti3C2Txser/S, Co-N@Ti3C2Tx-
Lys/S, and Co-N@Ti3C2Tx-are/S composite electrodes at 0.2 C.
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Figure S12 Comparison of areal capacity of Co-N@Ti3C2Tx-ser/S, Co-N@Ti3CoTx-



Lys/S, and Co-N@Ti3C2Tx-are/S electrode at 0.2 C.

Table S1 Performances and strategies of representative MXene-based Li-S batteries.

Initial capacity ~ Cycle life/rate Capacity retention

Materials Current density (mAh g1) capacity ratio (%) Ref
TiO,/Ti,C 02C 879.2 rate capacity / [1]
TinOzn_1/MXene 02C 1227 100 81.5 [2]
TiS/TiO.@MXene 02¢C 1232 100 86.7 [3]
N-TisCaTx 0.2C 1144 200 83.0% [4]
TIN@MXene 02¢C 1185 250 84.1 5]
Co-N@TisCzTx-Arg 0.2C 1314.3 200 83.4 This work
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