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Synthesis of CNT Arrays with Controlling Morphology for High
Spinnablility

Seung Pil Jeong***, Seongwoo Ryu**, Sook Young Moon*"

ABSTRACT: The direct spinning of carbon nanotube (CNT) fibers is a promising method in the high performance
composite materials. However, most of the reported CNT arrays do not have spinning properties because of their
limited synthesis conditions. In this study, we investigate the properties of spinnable CNT arrays, which is closely
related to the morphology of CNT array. The array morphology controlled by controlling the conditions of catalyst,
carbon source, etc. By additional carbon source of ethylene and changing the composition of the catalyst, the waviness
of the CNT array can be remarkably reduced, which leads to improve of the spinning properties. The synthesized

CNT arrays were well aligned along c-axis and the synthesis conditions of the spinning array could be derived.
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Fig. 1. The morphology of CNT array with and without ethylene;
(a),(c) without ethylene (0%), and (b),(d) with ethylene

(40%), and (e) growth rate of CNT array with various eth-
ylene addition values

the 2 oJuie}[9,12]. whebA], ©@3lea o) 24e
2, 27 2 ZolZ xFFsto] CNTO| E4dol WAl A3k
ERERY Ske g A

&g w v, 4 &
4 Tl A 4= = CNT array
o] ZAolo} g A7t l E AArs Tk oAl #l2 o
gdilEc) b 0] w2 FekEo® Fajvt o W o]F
o Rt} whebA], obAl ARl Ao A T4 P 0] T
o}, Wyt ohet o o] ke YRS oF o] Y4
< mof S mulo] Bho] HFHEE L Ao Bt
o 4= Sl o] A/ E CNTolgo] o] A& oA &<l
8} 2~ Qi) 3t A& 3HA H o] ofA E El o A= 305 o]
S kls Oﬂéﬂﬂ = A7kt Aol 602 7HA] 3] 4%
7 18 Bl a5 ATk

ot /\Jﬂ HAAT 1352 2 1581 cm o] & 7fle] H3h
& 935 vehfe, o] 2 aetm e A3 ehls
D- = (sp’) W ONT] A4 4 Tetmto] ESS YE =
G- WE(sp)E 22t Lhebdich. meb 15/1p0) B Bl S A}
Boto] Uiegha: w0 AA A4S SIS = Qlr[13). Fig.
2(a)9] 2hek 2 o Ak QIS 4= Q1o ol E o]
7F2 CNTY] I 1, ratio7} 2.89)|A4] 4.00.2 Z71513tt. o]=

>~ﬂl

a )
@ sample G/D ratio 0%
0% 2.88 4%
4% 2.67 —20%
20% 2.95 40%
-~
3 40% 4.01
K
z
w»
=
3
=
o

vl i . .
1000 1200 1400

Wavelenght (cm™)

()

L 0% (FeCl))

—— 0% (FeCl,+FeCl,)
—— 4% (FeCl,+FeCl)
20% (FeCl,+FeCl,)
——40% (FeCl,+FeCl)

C2Ha 0% |3.397)

CH 4%  (3392)
d(002)

C2H420% |3.373]
C>H440% [3.43]]

Intensity (a.u.)

P

T T T
35 40 45 50

Fig. 2. The crystal properties of synthesized CNT arrays; (a) Raman
spectroscopy, and (b) XRD data
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Fig. 3. TGA of CNTs prepared with various ethylene addition
values
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Fig. 6. Spinnability of the synthesized CNT arrays; with and
without ethylene
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