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Supplementary Figures 

 

Fig. S1 Digital photographs of MXene nanosheets solution, HTM or (Ni2++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 Ti3C2 MXene nanosheets 

(N-Ti3C2)  

 

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

Ti3C2@CNTs)  

 

Fig. S5 SEM images of MXene nanosheets/Ni2+/HTM microspheres precursor after 

the spray drying  
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Fig. S6 SEM image and EDS elements mapping of nitrogen-doped Ti3C2 

nanosheets@CNT microspheres (N-Ti3C2@CNT microspheres)  

 

Fig. S7 SEM images of a, b N-Ti3C2/S, c, d N-Ti3C2@CNTs/S, and e, f N-

Ti3C2@CNT microspheres/S composites after sulfur infiltration  

 

Fig. S8 SEM image and EDS elements mapping of N-Ti3C2/S  
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Fig. S9 SEM image and EDS elements mapping of N-Ti3C2@CNTs/S 

 

Fig. S10 XRD patterns of multi-layered Ti3C2 MXene and Ti3C2 nanosheets  

 

Fig. S11 N2 adsorption/desorption isotherm curves of multi-layered Ti3C2 MXene and 

Ti3C2 nanosheets (inset table: specific surface area)  
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Fig. S12 N2 adsorption/desorption isotherm curves and pore size distribution of N-

Ti3C2 

 

Fig. S13 N2 adsorption/desorption isotherm curves and pore size distribution of N-

Ti3C2@CNTs 

 

Fig. S14 XRD patterns of N-Ti3C2/S, N-Ti3C2@CNTs/S and N-Ti3C2@CNT 

microspheres/S composites  
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Fig. S15 TGA curves of (a) N-Ti3C2/S, (b) N-Ti3C2@CNTs/S and (c) N-Ti3C2@CNT 

microspheres/S composites under N2 atmosphere with heating rate of 10 °C/min 

   

Fig. S16 CV curves of (a) N-Ti3C2/S and (b) N-Ti3C2@CNTs/S cathodes at scanning 

rate of 0.1 mV s-1 

 

Fig. S17 Charge/discharge profiles of (a) N-Ti3C2/S and (b) N-Ti3C2@CNTs/S 

cathodes at different C-rate 
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Fig. S18 Charge/discharge profiles of N-Ti3C2@CNT microspheres/S cathode for 1st, 

500th, and 1000th cycles at 1 C 

 

Fig. S19 SEM images of N-Ti3C2/S cathode (a, b) before and (c, d) after 100 cycles at 

0.2 C  

 

Fig. S20 SEM images of N-Ti3C2@CNTs/S cathode (a, b) before and (c, d) after 100 

cycles at 0.2 C  
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Fig. S21 SEM images of N-Ti3C2@CNT microspheres/S cathode (a, b) before and (c, 

d) after 100 cycles at 0.2 C  

 

Fig. S22 The adsorption measurements of lithium polysulfides (LiPSs) of commercial 

CNTs, N-Ti3C2@CNT microspheres, N-Ti3C2@CNTs and N-Ti3C2  

Table S1 Specific surface area and pore volume of N-Ti3C2, N-Ti3C2@CNTs and N-

Ti3C2@CNT microspheres 
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Table S2 Elements content analysis of N-Ti3C2, N-Ti3C2@CNTs and N-Ti3C2@CNT 

microspheres 

 

Table S3 Comparison of the cathode performances in this work with other MXene-

contained materials reported recently 
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