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Abstract

We have investigated quantitative measurement techniques of the degree of dispersion of single-walled
carbon nanotubes (SWNTs). SWNTs were suspended in aqueous media using a sodium dodecyl sulfate
(SDS) surfactant. SWNTs with different dispersion states were prepared by controlling the intensity and
time of sonication and centrifugation. The laser spectroscopic techniques were employed to characterize

the dispersion state; ie., raman fluorescence

absorption spectroscopic techniques. Raman

spectroscopy has been used to probe the dispersion and aggregation state of SWNTs in solution.
Individually suspended SWNTs show increased fluorescence peaks and decreased roping peaks at a

raman shift 267 cm” compared with the

samples

containing bundles of SWNTs. The

ultraviolet-visible-near infrared (UV-vis-NIR) absorption spectrum of decanted supernatant samples show

sharp van Hove singularity peaks
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Fig. 1 Schematic diagram of the preparation of
suspended SWNTs with different dispersion
states in 1wt% SDS solution. In the names
of samples, "S" and "C" stand for
"sonication" and "centrifugation”, respectively.
The concentration of SWNTs in solution at
each step is given

Table 1 Summary of sample preparation

Dispersion Concentration
Sample —
Procedure Condition (mg/ £)
Si 4W, 20min 14.25
S2 o 540W, 5min 23.64
Sonication -
S3 540W, Smin 25.70
S4 540W, 5min 26.51
S4C1 16,0002, 30min 22.74
S4C2 | Centrifugation | 170,000g, 4hr 21.02
S4C3 300,000g, 2hr 8.70
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Fig. 2 Raman and near-infrared fluorescence signals
of (a) raw HiPco SWNTs and (b) SWNTs
dispersed using SDS in solution. The
excitation wavelength of the laser was 785mm

3

F Tk ABE ods ge Yoz AW

+ b
/dSWNT ¢Y)

714 orem = RBM 4159 FIF(cm’ )o]u:]
dewnres UxFHO X Emm) °lth a = 2235
mmem’$ b o= 125 em’e A¥For AAR
Aotk ¢k 1593 em” o)A YEl}E G peake
297189 AFoz AE @i
T2} 5ho] E(graphite) L9 EAlo]
2 o9 9Ede A
ol g8tE UrFnel
238 + Aok F 2570cm
ol A \%EM‘ O-F 1330cm™ ©}A YEtdE D 2
T (disorder mode)® TAU=FrRY FFHA A
7t FHALE st TelutolE Fze o’ AR

pEan

i xo



486 24 - HAE -

of sp’ AROT uhgol e oprlHE FHoE

Bayxfre 723 WYdRE Bud £ 9
00 B AgelA AR 2835 HBAL 7
%9 F7)e] wet Uxfu Hol £42 F 4
9om p R o3 Ty FEE o 2 Q)
=5 SDSO] 9% BaueRFE B4 A .59 D
2 937 ¥sEx Lo spsel @
=RE9 AREA] #MIAHA ¢ASS & F
itk Fig 20yl A 2t F5 Fukie] @Iy
T 3UY YFNIEL AN gAY elay
=REY WMENA o5 opjHE Aoz WEA
4 Y=Fu} spsel o8 Aumem 2agg
2 oz AT g YeFH Eie AR
g %R0z 2Ased A & Qo

@ 9|
< H(aggregation) FEo| w}E RBM mode) 4] <
A=

g 39 WaE BT dayeR

7 22 FHE $39 A= %E€5E 267
em’ FGolM HF9 Z719 234 cmlolM H=
2ol disl BasAc Fig 3@E G I3
gtell oisl EF3}(normalize)d 7+ RBM R0
t}. Daniel A. Heller $°] Bxg g Zo] &2
YxFBrt &q4er Ealo] # HFE 267
em’ A9 roping WA HRAHQ Aot 234
em’ oM HITt FIHEE ¢ £ ) Fig 4
ANA d% YF g2 RBM d 9942 roping I
4 9% G FH3 F99 A’ duE #
(roping peak/G peak)22 W33 Zlolr} o] U
rRHE9 Fito]l & E4E roping HIAM A F
Zr (S1~54C3)° AA HI Aoz gL R
. 5 G A3 U roping H A2 goERE
SAGoM Y BrUYeFE ¢ AEE Ugs)
A H7 g ¢ o

r

}

~ 260004

Relative Intensity {a.u.

150 200 250 360 350
Raman Shift (cm-1)

(a) G-peak normalized RBM of samples

10000 -

Relative Intensity (a.u.)
g

) 2000 2500 3000
Raman Shift (cn'h
(b) G-peak normalized fluorescence of samples
Fig. 3 RBM (a) and fluorescence peaks (b), at
785nm excitation, of SWNT with different
dispersion states in 1wt% SDS/H20
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Fig. 5 Absorption spectra of supernatant SWNTs with
different states
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