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Figure 2 TEM image of MWNT orientation in 100mm channel: most MWNTs were aligned along the flow direction' "
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Figure 3 The schematics of fabrication of horizontally aligned CNT by electophoresis and fissures on an ITO glass plate ™

2 HIEL R AR E B

MWNTs/
MWNT's

MWNTs

[ 16]

» Martin MWNTs
MWNT's
Yang [m
20Mm , MWNTs
( 4 )
CNTS ’

@t

CNTs (5]

, MWNTSs ;

. MWNT's ’
MWNTs

, MWNTs.



11 ° 13 -

l MWNT Solution

S

“ Tungsten Probe

o

Microscope

Oscilloscope

Function Generator @ )
H minD - g
(a) 11 ] . R

4 '”1 5 MWNTs- (s
Figure 4 The schematics of experiment setups: the Figure 5 Setup for the preparmation of a MW NT-polymer

[17]

setup of aligning CNT's with tungsten probes composite inside a magnet!'®

, Kimura '* MWNTs . MWNTs /
. MWNTs . 10T
( 5 ), . . .
. Fujiwara ' .
CNT . . SEM
. CNTs . 6(1), 6(2)
, CNTs ( a 1 ).
CNTs . .
, , , CNTs

0.6
o5
o4
03
02

o locinca e ] ®

O eanns /AN a] @

2'1 4 o ) o @
1
g LI > -‘ﬂ onn m

e PO 2l ®
:1-' 2 on"u Lol
01 o0 ©
= — T ()
nn".‘ A
:J A A el ¥ % ®)
g" mnyunn-*‘u;‘_?_‘ﬂnn” {m)
90 80 30 0O 30 B8 B0
(2) ANGLE / degree
6 (1) (NTs SEM(a. 80kOes b. )5 () CNTs ua
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Figure 7 The placement of the samples with respect to the instrument and subsequent magnetic field (B)
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Figure 8 TEM images of the electrospun nanofibers of the silk fibroin MWCNT composites'
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Figure 9 Illustration of the apparatus for magnetic electrospinning to generate aligned fibers'”®
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Figure 10 The strategy for the formation of muliilayered structures!>®
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Figure 11 This AFM image of LCMWNTs in 1 8V/nr 1 electiic field ™
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The Methods and Technique of Alignment of Carbon Nanotubes during
the Processing of CNTs /Polymer Composite Materials

QIU Jun, YUAN Jiee, WANG Guo-jian
(School of Material Science and Engineening, Tongji University, Shanghai 200092, China)

Abstract: Carbon nanotubes (CNT's) possess excellent mechanical and electrical properties, but the random state
of CNTs in their composite materials limits greatly to embody these performance. The appwaches to align CNTs in
composite materials processing were summarized in this paper. The main approaches including external force, electric
field magnetic field, liquid ciystalline phase were introduced and the advantages and disadvantages of these
appwaches were evaluated. Tt can be concluded that the carefully designed force field, electric field, magnetic field
and liquid crystalline phase enables CNTs to align in polymer composites processing, and thus improve the mechanical
and electrical poperties of polymer composites but the degree of alignment in all mentioned approaches has to be
improved in the future.

Key words; Carbon nanotubes; Polymer composites; Alignment; Electric field; Magnetic field



