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Table 1 Samples and treatment conditions
samples reagents time/h temperature/C
H3 HNO; (3 mol « L™1) 3 180
H6 HNO; (3 mol « L™ 1) 6 180
H10 HNO; (3 mol « L™ 1) 10 180
T120 HNO; (3 mol « L™ 1) 8 120
T180 HNO; (3 mol « L™1) 8 180
K9 KMnO, (pH 9) 2 180
B12 H: 0, 8 180
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FTIR spectra of CNTs oxidized by different reagents.
a, the raw CNTs; b, K9; ¢, H6; d, B12
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Fig. 2 FTIR spectra of CNTs oxidized by diluted nitric acid
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during different treatment time: a, the raw CNTs; b,
T3h; ¢, T6h; d. T10h
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Fig. 3 FTIR spectra of CNTs oxidized under different

temperature: a, T120; b, T180
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Fig. 4 Cls spectra of H3
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Fig. 5 Cls spectra of H6
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Fig. 6 Raman spectra of several samples:
a, the raw CNTs; b, H6; ¢, K9
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Table 2 The position and relative intensity
of different samples
Samples wp/cm” ! we/cm ! Is/In
the raw cnts 1 319.49 1571. 39 34.43
H6 1 325.89 1 576. 66 9.31
K9 1323.85 1 566.67 13. 28

3 45 i

ARSCRGEWIIE T KA AF T Bk 4 K45 Y 3% T (& A i 72
SEARRW . &R0 7R K 3SR AR AT LU T B S e AL
X —id . FIATRME, RESAEERM. LA
R, BRACKEERE B C Y sp” e fb25 1 B %5 ) g AL 78
FIC AR I o 30 O B Y A AR R ST, B
[F) 45 2 AT LR 51N RE I B kL

e 2 KA B AUF 50 2 21 0 A PR R, AR SO B — SR Y
B, ARA TS R AR 2 Sk 10].



1598 T 2% 55618 o b

#
gl

S
o
Xt
g

[ 1] Ijima S, Nature, 1991, 354; 56.

[2] LIULQ, GUO Zh X, DAI L M, et al. Chinese Science Bulletin, 2002, 47(6): 44.

[3] WongSS, Joselevich E, Lieber C M, et al. Nature, 1998, 394 52.

[4] WongSS, Woolley A T, Lieber C M, et al. J. Am. Chem. Soc., 1998, 120(33): 8557.

[ 5] Urszula Dettlaff-Weglikowska, Jean-Michel Benoit, et al. Current Applied Physics, 2002, 2. 497.

[ 6] ZhangJ, Zou H L, Qing Q, et al. . J. Phys. Chem., B, 2003, 107. 3712.

[7] WANG Yu-fang, CAO Xue-wei, LAN Guo-xiang( F E 7%, &2, W E#E). Spectroscopy and Spectral Analysis QG 2% 5610 47) .
2000, 20(2) . 180.

[ 8] HE Yan-yang, ZHANG Hai-yan, WU Chun-yan, ZHU Yan-juan, LIANG Yuan-bo, CHEN Yi-ming(fa[ & [H , 35, {H %M, Ml .,
PAtl, BES W), Spectroscopy and Spectral Analysis(G%Gi% 2% 5 %G1% /0 #71) . 2002, 22(4); 584.

[ 9] Jose M Calderon Moreno, Srikanta S Swamy, Takahiro Fujino, et al. Chemical Physics Letters, 2000, 329 317.

[10] ZHANG Hong-rui, DING Pei, GUO Xin-yong, et al(3K£I K, T fiil. B8H F . ). Spectroscopy and Spectral AnalysisOfi% 2% 5 G
ArHT) . 2004, 24(5); 569.

Hydrothermo-Assisted Functionalization, FTIR, Raman and XPS Spectra
Characterization of Carbon Nanotubes

WU Xiao-li"*, YUE Tao'* , LU Rong-rong', ZHU De-zhang', ZHU Zhi-yuan'
1. Chinese Academy of Sicences, Shanghai Institute of Applied Physics, Shanghai 201800, China
2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China

Abstract The chemical functionalization process of carbon nanotubes(CNTs) by hydrothermal treatments was investigated sys-
tematically under various reaction conditions, including different reagents, treatment time, and temperature. The treated sam-
ples were characterized by the FTIR, XPS and Raman spectroscopy. The results revealed that the hydrothermal technology is an
effective method for the functionalization of CNTs and the control of the resulting chemical groups.
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