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 Fig. S1 shows the IR spectra of the pristine SWCNT and cross-linked SWCNT films. The 

peak at 1670 cm
−1

 can be attributed to the carbonyl stretching mode of the amide group, while 

the peaks at 1540 cm
−1

 and 3645 cm
−1

 correspond to the bending and stretching of the amide 

N–H group, respectively.
33

 These characteristic peaks demonstrate that the amide groups were 

formed in the SWCNT films. According to the IR spectra analysis, we hypothesize that 

individual SWCNTs might be linked using amide linkers to form a 3D cross-linked structure via 

carbodiimide chemistry. The peaks at 1310 cm
−1

 and 1115 cm
−1

 correlated with the vibration of 

C–N–C and N–C–O in N-hydroxysuccinimide, respectively.  

 

Fig. 1 Transmission FT-IR spectra of (a) pure SWCNT film (b) cross-linked SWCNT films 
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Fig. S2 Tensile stress–strain curves of cross-linked (red line) and pristine (black line) 

SWCNT film. 
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Fig. S3 SEM images of (a) pristine SWCNT film (b) cross-linked SWCNT film.  
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Fig. S4 SEM images of a fracture surface of cross-linked SWCNT film. 
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Fig. S5 I–V curves of ITO electrode, pristine SWCNTs film, (1-AP)-SWCNTs film, 

(PSE)-SWCNTs film and cross-linked SWCNT film. 
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