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Preparation and Spectral Analysis of Dispersible Single-Walled Carbon
Nanotubes in Water
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Abstract: The dispersible single-walled carbon nanotubes (SWNTs) in water have been widely used in
the field of nanotechnology. A water soluble carboxymethyl chitosan(WSCC), as a dispersant, assisted
individual dispersion of SWNTs was reported. Firstly, the dispersing agent WSCC was successfully syn-
thesized by deacetylated chitosan and chloroacetic acid, which was strongly confirmed by the Fourier
transform infrared spectroscopy (FTIR). Secondly, the purified SWNTs were dispersed in an aqueous
solution of WSCC under ultrasonic vibrations. Finally, the dispersion of SWNTs was subjected to cen-
trifugation to collect individually dispersed SWNTs, which were evidenced by by scanning electron mi-
croscopy (SEM), UV-vis-NIR spectroscopy and resonance Raman spectroscopy. In comparison with
the sodium deoxycholate assistant dispersion of SWNTs, the WSCC dispersed ones demonstrated selec-
tive dispersion of SWNTs with smaller diameters. FTIR analysis identified a charge transfer between
WSCC and SWNTs, revealing the dispersing ability of WSCC towards SWNTs in water media.
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Fig.1 Synthesis of water-soluble carboxymethyl chitosan
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Fig.2 IR spectra of chitosan (a) and water-soluble

carboxymethyl chitosan (b)
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Fig.3 SEM images of SWNTs (a) and WSCC-SWNTs (b)
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Fig.4 Vis-NIR spectra of SWNTs (a) ,
DOC-SWNTs (b) and WSCC-
SWNTs (c)
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Fig.5 Raman spectra of SWNTs (a) ,
DOC-SWNTs (b) and WSCC-
SWNTs (c¢) at 100~300 cm™
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Fig.6 Raman spectra of SWNTs (a) ,

DOC-SWNTs (b) and WSCC-
SWNTs (c) at 1400~1700 cm™
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