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Separation of metallic and semiconducting single-walled carbon nanotubes by

dielectrophoresis
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The dielectrophoretic (DEP) separation of metallic and semiconducting single-walled carbon nanotubes
(SWNTs) has been investigated. DEP separation experiments were performed by following the previous
reports and the modification of Raman spectra was confirmed. We then theoretically investigated the
impact of the flow field on the dielectrophoretic separation. The electrothermal flow was found to control
the motions of semiconducting SWNTs in a sizable domain near the electrodes under typical experimental
conditions, therefore helping the dielectrophoretic force to attract semiconducting SWNTs in a broader
range. It is shown that under some typical experimental conditions of dielectrophoretic separation of
SWNTs, the electrothermal flow is a dominating factor in determining the motion of SWNTs.
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Fig. 2 Raman spectra of samples subjected to DEP
operation in the RBM (left) and D/G band (right) ranges.
Each spectrum is normalizes with its maximum value
within the window.

1600
Raman Shift (cm ')

HAAT - 72 LAWK W EM BT L2k, KiREE
10V, & 55 BHIN L7z, 2D, MK CHRWETZ &k -
T ERE L, BREICAE LIZSWNTOSEMBIZ 21T -
7oL ZAh, SWNTRELOMRE &FATIZER LTV AR
Basni-. BEEREICH S 2 7ZSWNTIZ iR E488 nm T 7
< UOIEEAT S TR R A K 2 1R T, T~ o EEE T
V&, bt & 44" 5 SWNTRadial Breathing mode (RBM)
DT FNF—ZHHTHZ LITLVSWNTOBEEEHET
HZETE, EXORE—T IR REZIA T VT 0 2HTH
SWNTIZHIGT 5. 22T, &BSWNTIZHENKTHEEZD
N5260 e ST O E— 27 28, EBSEEREAE KT SO0
THERICA2 D Z L L0, DEPIC & » TR BEN I Z -
TWAZENRBEIND. 72720, < AT MU AW
TEMEFRIOWELCSWNTOES B BEIND Z EB3M5

Electrodes (b)
(1pm X 20pm)

20

20 0
20 y(um)

Fig. 3 The simulated system: (a) the geometry and (b) the
isotherms with =20 Vp_p.
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Fig. 4 Profiles of the key forces with the distance from the

electrode tip at (x, »)=(0 um,14 pum) for different surfactant

concentration c. =20 V. The Brownian force profiles overlap

on each other.
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