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Separation of Single-Walled Carbon Nanotubes by Length and Diameter

Young-Seok Oh", Dock-Jin Lee”, Yyun Seok Chang*, Jae Boong Choi’,
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ABSTRACT

The sonication method is widely used with surfactants to suspend individual single-walled carbon nanotubes
in solution, and it is well known that sonication-induced tube cutting occurs. Recently, it is found out that
ultrasonicated nanotubes yield simultaneous separation by tube length and diameter. Nanotubes that have been cut

shortest possess the greatest enrichments of large-diameter species. In this study, single-walled carbon nanotubes

are cut using a ball milling method. Similar fracture behavior is observed for the ball milled nanotubes: i.e., large
diameter tubes are cut shorter. The ability to separate carbon nanotubes by diameter and length will contribute

to the development of nanotube-based applications.

Key Words : Single-Walled Carbon Nanotubes (hd® BhA U}X=3F B), Sonication (Z53}),

Ball Milling

(2 %), Gel Electrophoresis (Z7]%-E), Raman Spectroscopy (ZH3F 2HEZ 2~ 7 1])
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2.1 Raman Spectroscopy
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Fig. | Radial breathing mode signals (a) 785 nm laser
excitation (b) 633 nm laser excitation
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Fig. 2 (a) A 3-D surfacc image of the zirconia ball,
with a diameter of lmm, measured using AFM
(b) A 2-D surface image of the zirconia ball,
with a diameter of 1mm, measured using AFM
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2.3 Gel Electrophoresis
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Fig. 3 (a) Gel electrophoresis system (b) The material
ultrasonicated for 30 minutes as a control (c)

The material ball milled for 48 hours and
additionally ultrasonicated for 30 minutes
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Fig. 4 Average lengths and standard deviations of
nanotubes measured by AFM
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Fig. 5 (a) RBM profiles of SWNT sonicated for 10h
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10min. Reproduced from Ref. (11)
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Fig. 7 Raman spectra after gel electrophoresis (a)
Raman spectra of radial breathing mode
regions of nanotubes ball milled for 48 hours
and additionally ultrasonicated for 30minites,
taken Omm, 20mm, 32.5mm from the sample
well (b) Raman spectra of nanotubes
ultra-sonicated for 30 minutes, taken Omm,
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