28486 H2 oA gk MR Vol.28 No.2
2013 4 4 A NEW CARBON MATERIALS Apr. 2013
XEHS: 1007-8827(2013)02-0101-07

FHHEGZEII CNTs EEREGN R LD E EHES

wAeAR', WelH?, A, £ 2, R A, L F, FgF?
(1. 22 HEE TR #2=pe, ol 22 730050 ;
2. NPT R HN AT €4 8B R T d B R S 0 %, Holt 2240 730050 )

 E. KBREBES BB RAEE  FIRRN ARG Ik, 4 T # 0 PMMA/CNT Z 590Kk 22 IR T
YK 25 A T CAE A CNTs 76 39 & 16 HE %1, i 33 SEM FT-IR , TEM #6032 B i thl & B K E S Ak 2 HR AN
100 nm, KB RTAEOK , HOLMES: SFA7HED ; CNTs £ 82 & 27 4 35 40 80, W m PATHES , B 5 PMMA 43 B £ 76 b2
B CNTs BT 43 50Ch 8% I, 52 A 27 4 iy 3R L4l PMMA 274 1 10 /N9 3l o 4k 47 261545 2 T CNTs (19 7E a5
M T G BEBANE NEBLE 22 %) CNTs Wa — s SR .

KR BRYUKLT Y, TRYK A E [ ; Poiseuille i ; T L 25 22, AR P2 G340

hESES: TQI27.1%1 XEkARIZAS . A

Yo B #: 2012-12-07; 5 B 4. 2013-04-02

WIS 4 (1963-) , %, EENFH KM B R, E-mail: daijf@ lut. cn

Alignment of carbon nanotubes in ultra—long carbon nanotube
polymethylmethacrylate composite nanofibers by electrospinning

DAI Yi-le', DAI Jian-feng'*, SUN Yi-bin', LI Xing',
ZHAO Pei', WANG Qing'*, LI Wei-xue'"”’
(1. School of Science, Lanzhou Univ. of Tech, Lanzhou 730050, China ;
2. State Key Lab of Gansu Advanced Non—ferrous Metal Matericals, Lanzhou Univ. of Tech, Lanzhou 730050, China)

Abstract .
pared by electrospinning of in-situ polymerized CNT/PMMA bulk composites under shear flow in a quartz capillary tube. They were
characterized by SEM, TEM and FT-IR. The degree of orientation of the CNTs in the nanofibers was investigated by polarized Ra-

Carboxylated carbon nanotube-filled polymethylmethacrylate (CNT/PMMA ) ultra-long composite nanofibers were pre-

man spectroscopy. The force imposed on CNTs by the poiseuille flow was analyzed. Results indicate that the nanofibers are smooth
with a diameter of around 100 nm and a uninterrupted length of several meters. The CNTs in them are well dispersed and highly a-
ligned parallel to the fiber axis. Chemical bonding between the carboxylated CNTs and PMMA is found. The electrical conductivity
of the nanofibers is increased by 10 orders of magnitude by adding 8 mass% of CNTs. The alignment of CNTs in the nanofbers was
induced by the shear force of PMMA on CNTs during the electrospinning.
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Fig.1 TEM micrograph of the purified CNT bundle
prepared by arc discharge method.
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Fig.2 Schematic illustration of the electrospinning setup:

(1) syringe pump, (2) fluid reservoir,
(3) quartz capillary, (4) needle with several fine wires,

(5) rotating cylindrical collector and (6) power supply.
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Fig.4 FT-IR spectra of (a) purified CNTs,
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Fig.7 (a)Raman spectra of an quasi-aligned PMMA/CNT nano-fiber bundle with the specimen stage at 0°
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