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FPRMR 25 VR JE A D4R, Il CNTs HEHE 450 7Y R 5] 7T 1L 43 Ky
SRS TR, Y i AP Y CNTs 1), 24 Mk 1 S
ML AL PR RE RIS 15 B AR KB . CNTs 4R = 2 & M B
B, FERIEN T M. BIER AR S R
2% TF UG TE L FL 5 256 2R b T F o, R A Sk 5
RIIE S5 BRI SRR S, Bk (S EURb K &
A RK ) Z T CNTs EA KA K 2 L, BT LY CNTs
Fr D BT LA SIS I B . F.H. Gojny % BFSE T
CNTs % EP JeA A b RS i AL AR 1052 o 855 & X,
T B FI 1Y CNTs, 24 H i 70402920 0. 1% i, B4
LR RIS B 5 U8 B AE, T S 5 8 0 AR I A (i H e D 5 22
0.75% . ol SR Fifi 5 CNTs & & A9 86 fnm 3 K. Y. S
Song 451! ¥ K B0 CNTs 18 EP il 40 8cbE . B 58
U], I CNTs (193 1P 350 530 R i 5 R 9 7E CNTs
JRE BN T 0. 5% iF A H B35 U B (8, Hoor SR A
CNTs LA HOR Y 2) 1 B T ) 1 45 i vk S AL 30 )L K
W. Sandler 25V FIHLAKE 3 £ 36 i CNTs 5 EP 2 &, 4 3
CNTs Jii 54350k 0. 0025 % (98 % H 75 D8 B {5 17 24 CNTs
YT 4350 0. 005 % B AT 3k 24T B . F S 8 2
W REE IR B (E I, 15 B0l S ) 25 S R S A (1
Yial = 4RO 2 900 1.3 88 2. 0) (KT HE(E. fb1lds
L o (B IR AR TS B 35 I 4 25 B (ARG, TR e T CNTs
PR A2 X 3, O 2455 0 285 OS85 T 3 1 355 3 T T 10 DR 190 4%
Ji) L - A7 TR WA th SRl R 4 ¢ A8/, FB TS R
WERR AL 4% T EP/CNTs & & FHRE, IE 52 T 4 R4 14 1
HLUBH € B 47 CN'Ts (14388 I I AS Wi . 2 m AU o2 43 4504
90.6% 1) CNTs B, B RHE B8 0] DI ST 6 40 42 .
3.3 CNTs *f EP #3 R Z & H L e ke v ¥ oa
FIAi, BR T 0 CNTs Sk e 4 RHI ) 2 L 2R ae A, iE
15T T CNTs 26 ek AE Dy imd Xt A4 4 A 5% o, 451 4 ot 52 45 4
RHIBE B2 WK 22 19 B2 H. Rajoria 5% 98 T EP/
CNTs &AM RHO IR shBL e HE fE . 25 % W, CNTs 1) & =

JIR FIR Sh 00 R L AT S, 0 CN'Ts (14 i AR A4 LB 2
PERE A4 5 LU B B 5 T I k MWN'Ts X4 R fig 1 42
Pk SWNTs Ko 24 SWNTs (1 5t it 43 30k 5% I, 4k B
JeMEBEAR 5 5 K, MWNTs 1 Im ART 48 EP (14 BHLE B4R 5
K 700% LA 1o {H CNTs B0 A B R g i B 1 422
TP b o B A R Sl Y 38 O, BELJE AR e PR R, 48 4t
EAEAE B 5 R AR, & B R AR Y, 53X 5 CNTs
PRI PRG3R A G, B A HORE 2 19 3 n, 78 b
it A v, RSB A8 98 5 Hok, S B EAL R 25, I 5
M JEPERE

FHRFE [ EP S NE A MWNTs DL EP %
ERT B RE . 45 R W, [ EP LA R i CNTs 7T L
HESR R B AR AR PR BE . MV T AR R 10% 1) CNTs
BF, BOPE EP RS R B e ] b4l EP 4R 226% . 4l EP
PR TET b S 3 5k 1 MR K 43 7 1 22 106 R TR L TR IR 5 4, i
CNTs & [ fbid B vh 5 EP (48R 53 F % 25 3816, I BURr (1 K
PR EEF . X I CNTs 0T LS EP AR AP HbES & o i B 119
MW NTs Jil[E 7 EP 192286, i H SR TH ALY CNTs g5 21
HEIR EP 4y 326, Wi L R AR w7 A A bR G B R
Wk, D. Puglia 2 BFSE T SWNTs X XU A % EP [ 1k %L
SRR, IR 5 ST AR B A R AE . B R R
WA, CNTs 32300 H AR R A9 4 AL IR ONTs 19 77 7 B0 R I
WA — AR A ) IR B 3h B4 Ak, IR &1 (5% ) CNTs
RO T Sk B W, R e R RO R A IR Ak, 7R A
(10% ) B FHAE AL WORAFAE— 1R AIE . SR TG r Hrif o8 T
EA MR EVE, & I EP/CNTs B4 bR BT 5 11 #4
RE R S 22 8 R B (DSC) AUREFSE T
TGDDM /DDS #4 EP {&F & 5 MWNTs & & # By [ k17
Ko TE TGDDM/DDS R F A CN'Ts Ji, 2 bf [ 1k f2 I
IR, I8 B K S R Y ) 4 Je, BEIE CNTs Xt EP
Ak S B A AR VR T . 15 4l BP KR L, 7E [ AR 0 40 39
EP/CNTs & A M EHG TEALBERR AT . 75 36 38 1k B 42 1 50 AR,
Kamal (1 [ £k 5 77 24450 000 45 31 (1) 25 5 5 5296 B0 M 24 v & .

M. Grujicic 5% 40 F 77 2 1530 HE #0055 T L4
4 = BERR A0 K45 ( TWNTSs) XF 3 3 & M5 56 g EP JR T K °F
JIPEPERER S, A5 5L R BT, I A EE S TWNTs X R ) A
FERAL 3 2 TWNTs A B 8 A 520, J0H Y 2 77 3 14 F CNTs
BRI R AT
4 H5iE

B R T A B CNTs K R0 21 4L 9Kk kL 32 2
WFE 4T . CN'Ts DA H KRR 11 55 04 0T I 114 119 40 5 18 T
VB 5 43— M R FRARIECRY, 52 5 bARE G M A A5 IR Xk
e, LR OC CNTs 19 SCHk I 22 . BRI CNTs i1
TR R 5 G Ab TR A B, ST A A R, B
Sy R A CNTs (415 54 8 1T SR BEAIG 85 43 F M RGP R, 75
B R AT D BT CNTs 1145 77 ¥ @ CNTs 1) fig 1k
B e A BT (9 43 HE; B CNTs 52 &40 By i L L



78 TR R 2007 4F, 55 35 &, 45 11 ]

2N BT 45 A 0 BE ) 5 ) A5 [32] Zhang Meining, et al. Carbon, 2006, 44:276 - 283.
5 2 3 W [33] Liceadim @ez L, el al. Comp Sci Tech,2007,67(5): 844 —854.

[1] Lijima S. Nature, 1991, 354: 56 — 58. [34] Li Qingwen, et al. Chem Commu,2005,26:3283 —3285.
[2] Baughman R H, et al. Science, 2002,297: 787 —=792. [35]  WRferk, 5. P HI 4R, 2004,53(2) :531 -536.
[3] Esplandiu M J, et al. Nano Lett, 2004,4( 10): 1873 - 1879. [36] ok, %Ak 5541 . 2006, 64(3): 203 -207.
[4] Riges] B, etal. ] Am Chem Soc, 2000, 122: 5 879 — 5880, [37] Jia Zhijie, et al. Mater Sci Eng, 1999,27:395 —400.
[5] Singh KV, et al. Catbon, 2006, 44: 1 730 — 1739. [38] Chen Jian, et al. ] Am Chem Soc,2002,124:9034 -9 035.
[6] QinY. etal. Phys Chem B,2003,107: 12899 — 12901. [39] Chen Jian, et al. Carbon, 2006, 44:2142 -2 146.
[7] Liu Yujun, et al. Carbon,2006,44:1581 —1616. [40]  Vandervorst P, et al. Progress Organic Coatings, 2006, 57:91 —
[8] Islam M F, et al. Nano Lett,2003,3(2):269 —273. 97.
[9] Curran S A, et al. Adv Mater, 1998, 10( 14) : 1091 — 1 093. [41]  Yu Yijun, et al. Synthetic Metals, 2005, 150:271 -277.
[10] Tsang S C. el al. Nature, 1994,372: 159 — 162. [42] Star A, et al. Angew Chem Int Ed,2001,40(9) : 1721 - 1725.
[11] Liu Jie, et al. Science, 1998, 280: 1 253 — 1 256. [43]  Wu Huixia, et al. Carbon, 2007,45( 1) : 152 = 159.
[12]  Chen Chuansheng, et al. Carbon,2005,43: 1660 — 1666. [44]  Fifield L S, et al. J Phys Chem B,2004,108(25): 8737 -
[13]  Kitano H, et al. J Coll Interf Sci, 2007,306: 28 - 33. 8741.
[14]  Wang Zhimin, et al. Carbon, 2007, 45:285 - 292. [45]  lo T, etal. Chem Commun,2003,13:1482 -~ 1483.
[15]  Yang Zhenglong, et al. Materials Letters, 2005, 59( 22) : 2 838 — [46] Xie Y H, et al. Materials Letters,2005,59:971 -975.

2841 . [47] =W, % F MR T Z.2005(2) : 38 -41.
[16]  Xu Guoyong, et al. Polymer, 2006, 47:5909 —5918. [48]  Li Yijun, etal. Carbon,2006,44:176 - 179.
[17]  Sham M L, et al. Catbon, 2006, 44: 768 —777. [49] Bright I, et al. Mictoelectronic Engineering, 2006, 83:1542 —
[18]  Ma Pangcheng. Carhon, 2006, 44: 3 232 - 3238. 1 546.
[19]  Wu Huixia, et al. Appl Surf Sci, 2007,53(11):5 122 =5128. [50] Villoria R G, et al. Composites: Part B,2006,37:273 -277.
[20]  Baibarac M, et al. Comp Sci Tec,2007,67 (11 =12) : 2556 -2 [ 511 Zhu Jiang, et al. Adv Funct Mater,2004, 14 (7) : 643 - 648.

613. [52] ~ Chen Wei, et al. Eur Polym J,2006,42:2 765 -2772.
[21] Kong Hao, et al. Polymer, 2005, 46:2472 =2 485. [53] Zheng Yaping, et al. Mat Sci Eng: A,2006, 435 — 436: 145 —
[22]  Qin Shuhui, et al. Macromolecules, 2004, 37: 752 =757. 149.
[23] Wu Hanlang, et al. Comp Sci Tech,2007,67(9) : 1854 — 1860. [54] Gojny F H, et al. Comp Sci Tech,2005,65:2300 —2313.
[24]  Hong Chunyan, et al. Polymer, 2006, 47: 4 300 - 4309. [55]  Song Y S.etal. Carbon,2005.43:1378 ~1385.

[25]  Chen Shimou, et al. Chem Phy Lett,2005,402:312 -317. [56]  Sandler ] K W, et al. Polymer, 2003, 44 (/19) : 5 893 - 5899.
[26] Saini R K. et al. J Am Chem Soc, 2003, 125 (12): 3617 - [57]  FBIPE, 4. w4y T MR RLE 5 TR, 2006,22(4):216 -218.
3621. [58] Rajoria H. et al. Comp Sci Tech,2005,65:2079 -2 093.

[27] Stevens J L, et al. Nano Letters, 2003, 3(3) : 331 - 336. [59]  EHRAK, . Rl AR, 2004,33(5) :30 -31.

[28] Zhu Jiang, et al. Nano Letters,2003,3(8) : 1107 = 1113. [60] Puglia D, etal. Diamond and Related Materials, 2003, 12:827 —
[29] Dyke C A, etal. Am Chem Soc,2003,125: 1156 —1157. 832.

[30]  Zhu Jin, et al. Nano Letters,2003,3(8) : 1033 = 1036. [61] A, 4. w7 MR Rk 5 TR, 2005,21(5) : 235 -238.
[31] Bae J H, et al. Appl Surf Sci,2006,253(9):4 150 —4155. [62]  Grujicic M, et al. Appl Surf Sci,2007,253(6) :3009 -3 021.

THE DEVELOPMENT OF THE ORGANIC MODIFICATION OF CARBON NANOTUBES AND

ITS APPLICATION IN EPOXY RESIN NANOCOMPOSITES
Zhang Jiaoxia, Zheng Yaping, Zhang Aibo
(Department of Applied Chemistry, Northwestern Polytechnical University, Xi’an 710072, China)

ABSTRACT The development of organic face finishing of carbon nanotubes in recent years was introduced. By organic modifi-
cation of carbon nanotubes, the solubility of carbon nanotubes in organic solvent and the dispersion of carbon nanotubes in polymer ma—
trix were improved. The application of carbon nanotubes in epoxy resin nanocomposites was presented. Moreover, the developing trend
of carbon nanotubes reinforced nanocomposites was prospected.

KEYWORDS carbon nanotubes, disperse method, epoxy resin, nano-composites
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