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Selective Separation of Carbon Nanostructures based on Dielectrophoresis
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Abstract

Dielectrophoretic behavior of semiconducting single-walled carbon nanotubes(SWNT) was investigated
theoretically and experimentally. The surface conductance of nanotubes was modulated using anionic and
cationic surfactant mixtures. The experimental results indicate that dielectrophoretic behavior of SWNT
highly depends on the procedure of mixing two opposite-charged surfactants. Clausius-Mossotti factor was
calculated by measuring zeta potentials and solution conductivity. Raman spectroscopy was used to
characterize the dielectrophoretically deposited nanotubes arrary. We found that metallic nanotubes were
selectively separated from the nanotubes suspension, resulting from modulation of surface conductance of

semiconducting SWNT.
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Fig. 1 Theoretical plot showing the variation in the real
part of the Clausius-Mossotti ( fCM ) factor as a
function of two parameters, « =g, le,
and g=K, /K, . (@ p=419 was

calculated for the CTAB-SDS-SWNTs (b)
B =13.23 was calculated for the SDS-SWNTSs
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Fig. 2 Near infrared fluorescence emission of the
CTAB-SDS-SWNT solution and SDS-SWNT
solution. The Raman Radial Breathing Mode
spectra is shown in the upper left corner
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Fig. 3 SEM image of dielectrophoretically deposited
nanotubes from the  CTAB-SDS-SWNT
suspension
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Fig. 4 633nm Raman spectra of the radial breathing
mode regions of SDS-SWNT and CTAB-SDS-
SWNT suspension
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