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Table 1 Room-temperature solubility of the SWNT in
different organic solvents
/ Solvents Solubility p/mg L'
1 2-Dichlorobenzene 95
Chloroform 31
1-Methylnaphthalene 25
1-Bromo-2-methylnaphthalene 23
N-Methylpyrrolidinone 10
Dimethylformamide 7.2
Tetrahydrofuran 4.9
1 2-Dimethylbenzene 4.7
Pyridine 4.3
2 Carbon disulfide 2.6
1 3 5-Trimethylbenzene 2.3
Acetone b
2.1 1 3-Dimethylbenzene b
J.L.Bahr 18 1 4-Dimethylbenzene b
Ethanol b
130°C 1h Toluene b
a. The sonicator bath water temperature rose to ca.35 °C over the course
of 1h b. Solubility in these solvents was < 1 mg/L.
2004-07-15 2004-08-20
2002 2001
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1 TEM a. b.
Fig.1 TEM images of SWNT a. powder b. in aniline solution
120 1% SDS
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o Individual
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Waveiengin A.fnm A.B. Dalton 7 Semi-
2 conjugated PPV
Fig.2 The fluorescence spectra of CNT-aniline in acetone diluted solution Raman
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SWNTs Fig.5 The scheme of HNO; oxidizing of CNT
Complex
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Fig.3 The interaction of wrapping SWNT by amylose
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Fig.4 The interaction of y-CD with single-walled carbon nanotubes DNA
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Fig.6 The acyl chloride route of CNT
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Fig.7 The esterification route of the CNT-bound carboxylic acids
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Fig.8 The amidation route of the CNT-bound carboxylic acyl chlorine
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Fig.10 1-Pyrenebutanoic acid Succinimidyl ester irreversibly adsorbing

onto the sidewall of a SWNT via m-r stacking

3.3 “ ”
F.Frehill * Ru 4 4 - 22 -
22 - , PF ,

11
0 0 o} 0
oH-1 OH cl o)
NaW Soc, \_, _f
N N Reflux 5h, Ar N N
Ru(bpy). Ru(bpy),
+
H O 0O H MWNT-NH,
| I
MWNT-N N-MWNT _—
== = Triethylamine
Y N Ar
NS
Ru(bpy),
11 CNT

Fig.11 The scheme of covalent attchment between CNT and the

metal complex of Ru
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Solubilization and functionalization of carbon nanotubes
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This review introduces in detail the routes to improving the solubility of CNTs in water or organic solvents
straight dispersion in a single solvent charge transfer between electron donor and

and by the covalent chemical modifica-

it points out that the focus of carbon nanotube science in future years should be on improving the properties of
carbon nanotubes by noncovalent or covalent chemical modification on extending the application fields of carbon
nanotubes by coupling chemical biological and physical function to carbon nanotubes and also on a deeper under-
standing of the reaction theory of carbon nanotubes in solution.
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