2465 1 Ml 1k 2% 2% i Vol.24 No.1
2008 4 1 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 98~104

WHIEMHTTIEN R Z R Re (LR R B B =2 i

HER X R AT gAME R K X¥L K RS
(LEXRFRREENF IRFRARNF S LG FHAN, Lk 200444)

E . WA S TR O 4 (EDC/NHS) il £ 24 B AL 58 2 8 (PEG 1500N) & i Y £ BE B 44 K & (MWNTs) I %
FTIR .Raman ,TEM & 73 % 6 58 (AFM) \,TGA-DTA-DSC \UV-Vis #ATRAE 55087, SLIR45 0 B, MR 77 % PEG1500N #BREAR
L M B 1 MWNTSs , 10 EDC/NHS 4 & 2 R I SE S 19 52 Bz Bsf IR) (R ML 1 ), 35 80 T B AP M A R0 EDC/NHS 46 & a8 TRk 1
FRILI A SRR R RIS TCGA-DTA 5391 2 W45 & R BR T 30% , 11 Bk &AL (L BE 4 d) R 15% ., UV-Vis 5341 % B
EDC/NHS 4 & 1545 20 1 7 P 5 i PE AR T 0 7 % B HR 1,19 mg- mlL (6 58 £k 10 45 20 19 7= M 00 5 Ak B2 )3 v B 2 mge L LA L,

EHR: RO FE 1500, ZEEMAUKAET , Bk WA A HERECR
RES XS, 061371 XEARIRD , A XEH S 1001-4861(2008)01-0098-07

Effect of Chemical Modification on Functionalization of Carbon
Nanotubes by Poly(ethylene glycol)

SUN Yu-Fei WU Fei DENG Xiao-Yong XIONG Dong-Mei

ZHAO Bing WU Ming-Hong JIAO Zheng*
(Institute of Nanochemistry and Nanobiology, School of Environmental and Chemical Engineering,
Shanghai University, Shanghai 200444)

Abstract: Poly (ethylene glycol)-grafted multi-walled carbon nanotubes were prepared by acylchloride-amidation
reaction and EDC/NHS (N-ethyl-N-(3-dimethylaminopropyl) carbodiimide hydrochloride/N-hydroxysuucinimide)
activated amidation reaction. The obtained grafted MWNTSs were characterized by FTIR, Raman, TEM, atomic force
microscopy (AFM), TGA-DTA-DSC, and UV-Vis spectroscopy. Experimental results indicate that MWNTs could be
functionalized well by both the acylchloride-amidation and EDC/NHS activated amidation reactions, but the EDC/
NHS activated amidation reaction is more efficient. The EDC/NHS method improves greatly the grafted rate and the
efficiency in using of the carboxylic acid moieties at the defect sites of MWNTs. On the basis of thermogravimetric
analysis, the grafted rate is estimated to be 30% for EDC/NHS activated amidation reaction, but only 15% for
acylchloride-amidation reaction. UV-Vis studies of these polymer-grafted MWNTSs indicate a water solubility of about

1.19 mg-mL™ for acylchloride-amidation reaction and 2 mg-mL™ for EDC/NHS activated amidation reaction.
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Table 1 Results of MWNTSs Functionalization with PEG1500N by Different Methods

Different Methods

Reaction time / d

Grafted rate / % Solubility / (mg-mL™)

Acylchloride-amidation reaction 4 15 1.19
EDC/NHS activated amidation reaction 1 33 2.13

AVAS % Lk
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