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SDS(99% Sigma-Aldrich ) 2% (w/w) o HiPCO (
P027 Carbon Nanotechnologies. Inc. TX) ; ( Agarose) . 10xTB
(50 mmol /L 48.5 mmol /L pH 8.2) 10 1XTB
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2.2
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2 h (20000xg 6 h 20 C) SDS-SWCNTs 2% (w/w)  1xTB
0.2%.0.4% .0.6% 0.8% (w/w) 2XTB
0.8% (w/w) o 2% (w/w) SDS  1xTB o
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( 5 mm) ( ) o 2xTB 0.8%
(w/w) SDS-SWCNTs (300 pL)
( ) o
0.2% (w/w) SDS  1xTB 40 min 50 Vo
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0.2% (w/w) SDS  1xTB
40 min 50 V, m-SWCNTs 3
3
3.1 m-SWCNTs
SDS-SWCNTs s-SWCNTs m-SWCNTs
o m-SWCNTs
o SWCNTs
SDS-SWCNTs N
SDS-SWCNTs
SWCNT SWCNT
SDS SDS-SWCNTs SWCNTs
SDS o m-SWCNTs SDS
SWCNTs la. SDS SWCNTs
m-SWCNTs
( DOS)
m-SWCNTs  sSWCNTs
(1) M, 7500 ~700 nm; (2) S,, *700 ~ 1000 nm.
SWCNTs m-SWCNTs  s-SWCNTs "
m-SWCNTs 5 - - 1b.
AGE m-SWCNTs M,
' Sy 5
m-SWCNTs m-SWCNTs 1 5 5 m-SWCNTs
M, S, m-SWCNTs 0



12

1841
2 | |
R, swonrs =D /(L +ls) (1) ll
R, swenrs m-SWCNTs Ty Iy, ;
M S &
11 2 E
1o S
1 1-~5 m-SWCNTs '§ <
s
m-SWCNTs m-3WC- 400 600 800 1000 1200
NTs o Wavelength (nm)
5 1 m-SWCNTs : (a) m-SWCNTs
2, 1~5 195 ¢m™ SWCNTs 5 :(b) 5 m-SWCNTs -
R - 631 nm
( RBM) 195 em™ Fig. 1 Separation of SWCNTs dispersed in gel by agarose
. SWCNTs gel elecrophpresis ( AGE) : (a) Photographs of five frac—
21 tions of separated m-SWCNTs; ( b) UV-vis-NIR absorp—
5 tion spectra of five fractions of separated m-SWCNTs
m ( normalized at 631 nm)
SWCNTs ° 0: Original dispersion; 1. 1™ fraction; 2. 2™ fraction; 3. 3™
1 SWCNTs m-SWCNTs fraction; 4. 4" fraction;5. 5™ fraction.
Table 1  Content of five fractions of m-SWCNTs
1 2 3 4 5
Name Original 1-section 2-section 3-section 4-section 5-section
m-SWCNTs (%)
Content of m-SWCNTs 28.4 44.7 50.1 53.2 58.9 61.2
1000
m-SWCNTs SDS W 0
AGE M
m-SWCNTs o = €00
3.2 m-SWCNTs ~ sSWC-  E
NTs 400
DNA
: DNA 200 . . .
160 200 240 280 320
Raman shift (cm™)
2 5 m-SWCNTs
° SWCNTs Fig.2 Raman spectra of five fractions of m-SWCNTs
° 0: Original dispersion; 1. 1" fraction; 2. 2" fraction; 3. 3™
4 ( 0.2% 0.4% 0.6% 0.8% fraction; 4. 4™ fraction; 5. 5™ fraction.
(w/w)) SWCNTs
3 SDS-SWCNTs
SDS-SWCNTs m-SWCNTs
o SDS-SWCNTs
SDS-SWCNTs . SDS-SWCNTs
SDS-SWCNTs m-SWCNTs 3
- - 4a 0.2% 0.4% 0.6% O.
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Table 2 Content of segmented m-SWCNTs after AGE separation by vari—

ous concentrations of agarose

Fig.3 Photographs of the separation of SWCNTs

m-SWCNTs (%) 0.2% 0.4% in differegt concentrations of pagggose gel ( a)
Content of m-SWCNTs 0.2% garose 0-4% Agarose beforeo 'X&Aég}!)%sl?ation by Vat(“)lb%‘q% (‘%%?‘rgﬁ?mtinn%
1 1-secti 47.3% 47.8% 49.1 48. 7% ..

Tection 7 7 of agarose ge?g and (b) three fractions divided
2 2-section 52.8% 54.2% 53.6% 56.1% )
3 3-section 54.3% 60.9% from m-8JCNTs after AGE separggion, by various
concentrations of agarose gel
( 4b)
3 m-SWCNTs 195 cm™ SWCNTs
4b 0
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Fig. 4

600 800
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1000 1200 < 160 200 240 280 320
Raman shift (cm™)

AGE SWCNTs

631 nm

m-SWCNTs 3
» (b)

Optical spectra of third fractions of m-SWCNTs after AGE separation (a) UV-vis-NIR

absorption spectra( normalized at 631 nm) ; ( b) Raman spectra

( Concentration of agarose) : 0: Original dispersion; 1. 0.2%; 2. 0.4%; 3. 0.6%; 4. 0.8.

- - m-SWC-
NTs o m-SWCNTs 0.8% (w/w)
69.2%  m-SWCNTs 0.4% (w/w) 4 (39.
53% 52.77% 51.05% 47.51%) ' . 3.1 m-SWCNTs SDS
m-SWCNTs
SDS-SWCNTs SDS-s-SWCNTs
SDS-m-SWCNTs o
SWCNTs m-SWCNTs
. AGE SWCNTs (300 ul.x0.3 g/L.=0.09 mg) .
Tanaka 400 mL 10 mg SWCNTs  AGE B AGE

SWCNTs
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Agarose Gel Electrophoresis

ZHU Sheng-Nan' ZHANG Jing' > LI Qing-Wen> LI Hong-Bo> JIN He-Hua® SONG Qi-Jun"'
'( School of Chemistry and Material Engineering Jiangnan University Wuxi 214000 China)
*( Functional Nanomaterials Group Suzhou Institute of Nano—tech and Nano-bionics

Chinese Academy of Sciences Suzhou 215125  China)

Abstract The agarose gel electrophoresis( AGE) is one of the low-cost large scale technologies for the sepa—
ration of metallic single-walled carbon nanotubes( m-SWCNTs) and semiconducting single-walled carbon nano—
tubes( s-SWCNTs) . The separated m-SWCNTs are divided into several parts and characterized by the UV-visi—
ble-near infrared absorption spectrum and the Raman spectrum respectively. The results show that the moieties
with the fastest electrophoresis migration rate contain more m-SWCNTs. Furthermore the effects of different
agarose concentrations on the separating efficiencies of SWCNTs are investigated. It is found that higher con—
centration of agarose gel is beneficial to the enrichment of the m-SWCNTs and the separating efficiency of the
m-SWCNTs could be realized by increasing the charge density on the surface of the SWCNTs.

Keywords Single-walled carbon nanotube; Agarose gel electrophoresis; Ultraviolet—visible-near infrared ab—

sorption spectrum; Raman spectrum
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