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Fig. S1 Digital photographs of MXene nanosheets solution, HTM or (Ni**+HTM)
dissolved in deionized water and self-assembly MXene nanosheets solution via
electrostatic force

Fig. S2 TEM images of MXene nanosheets after sonication exfoliation
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Fig. S3 a-d SEM and e-g TEM images of nitrogen-doped Ti3C> MXene nanosheets
(N-Ti3C2)

Fig. S4 TEM images of nitrogen-doped Ti3C> nanosheets@CNT composites (N-
Ti3C2@CNTs)

Fig. S5 SEM images of MXene nanosheets/Ni>*/HTM microspheres precursor after
the spray drying
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Fig. S6 SEM image and EDS elements mapping of nitrogen-doped Ti3C»
nanosheets@CNT microspheres (N-Ti3C2@CNT microspheres)

Fig. S7 SEM images of a, b N-Ti3C/S, ¢, d N-TizCo@CNTs/S, and e, f N-
Ti3Co@CNT microspheres/S composites after sulfur infiltration

Fig. S8 SEM image and EDS elements mapping of N-Ti3C»/S
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Fig. S9 SEM image and EDS elements mapping of N-Ti3C2@CNTs/S
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Fig. S10 XRD patterns of multi-layered TizC> MXene and Ti3C> nanosheets
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Fig. S11 N> adsorption/desorption isotherm curves of multi-layered Ti3C> MXene and
Ti3C, nanosheets (inset table: specific surface area)
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Fig. S12 N, adsorption/desorption isotherm curves and pore size distribution of N-
Ti3C,
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Fig. S13 N; adsorption/desorption isotherm curves and pore size distribution of N-
Ti3Co@CNTs
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Fig. S14 XRD patterns of N-Ti3Co/S, N-TizCo@CNTs/S and N-Ti3C2@CNT

microspheres/S composites
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Fig. S15 TGA curves of (a) N-Ti3C2/S, (b) N-TizC2@CNTs/S and (¢) N-TizCo@CNT
microspheres/S composites under N, atmosphere with heating rate of 10 °C/min
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Fig. S16 CV curves of (a) N-Ti3C2/S and (b) N-TizCo@CNTs/S cathodes at scanning
rate of 0.1 mV s!
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Fig. S17 Charge/discharge profiles of (a) N-Ti3C>/S and (b) N-Ti3C2@CNTs/S
cathodes at different C-rate
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Fig. S18 Charge/discharge profiles of N-Ti3;C2@CNT microspheres/S cathode for 1%,
500, and 1000™ cycles at 1 C

Fig. S19 SEM images of N-Ti3;C>/S cathode (a, b) before and (¢, d) after 100 cycles at
02C

Fig. S20 SEM images of N-Ti3C2@CNTs/S cathode (a, b) before and (¢, d) after 100
cyclesat 0.2 C
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Fig. S21 SEM images of N-TizCo@CNT microspheres/S cathode (a, b) before and (¢,
d) after 100 cycles at 0.2 C
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Fig. S22 The adsorption measurements of lithium polysulfides (LiPSs) of commercial
CNTs, N-TizCo@CNT microspheres, N-TizCo@CNTs and N-TizC»

Table S1 Specific surface area and pore volume of N-Ti3Ca, N-TizC2@CNTs and N-
Ti3C2@CNT microspheres

Materials N-TisC, N-Ti;C,@CNTs N-Ti;C,@CNTs microspheres

Specific surface area
(m2g?) 263.3 358.4 388.6

Pore volume

(om® g 0.43 0.66 0.72
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Table S2 Elements content analysis of N-Ti3C2, N-Ti3C2@CNTs and N-TizCo@CNT

microspheres
Materials C (at%) Ti (at%) N (atbh) O (at%) Ni (at%)
N-Ti,C, 48.99 15.44 16.48 19.09 —
N-Ti;C,@CNTs 68.11 8.55 10.98 11.56 0.80
N-TisC,@CNTs 67.40 8.69 11.86 11.22 0.83

microspheres

Table S3 Comparison of the cathode performances in this work with other MXene-
contained materials reported recently

Sulfur  C-rate Cycle Capacity  Fadin t
Sulfur host . y : ingrate o o
. loading (C)  number retention pepcvele (%) eierence
materials (mg cm?) (mAh g') o
Mxene nanosheets 1 0.5 650 723 0.05 1
3D metal carbide/
mesoporous carbon 0.5 300 704 0.14 2
Mxene nanosheets 1.2 0.5 500 550 0.062 3
Mxene nanosheet/
CNTs composite 1.5 0.5 1200 450 0.043 i
Ti,C, nanoribbon 0.7-1 0.5 300 <600 0.24 5
Mxene nanosheets/
Ti0, quantum dots 1.5 2 500 680 0.04 6
Mxene nanosheets/
1T-2H MoS,-C 1 0.5 300 799 0.07 7
Titanium oxide/
Ti,C, hybrids 1 ] 1000 662 0.053 8
3D porous Mxene/
1GO hybrid acrogels 1.57 1 500 596 0.07 9
3D MnO, nanosheets/
delaminated-Ti,C, I 00 501 0.06 10
. 1.5 | 1000 775 0.016
N-Ti;C,@CNTs This
microspheres |5 4 650 647 0027 work
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