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Catalyst effect on the structure and growth of carbon nanotube
by chemical vapor deposition

‘Kwon Hee Son*, "Tas Jae Lee,

'Ssung Chul Lyu. 'Sung Hun Choi,

"Cheol Jin Lee, 2Jas Eun Yoo, *Seong Jeen Kim
'School of Electrical Engineering, Kunsan National University,
Kunsan §73~701
3ijin Nanotech Co.. Ltd
®Schoot of Electrical and Electronic Eng.’ Kyungnam Univ,

Abstract - Vertically aligned multiwalled
carbon nanotubes are grown on silicon oxide
substrate at 950C by thermal chemical vapor
deposition using C:Hz. Three catalytic metals
such as iron(Fe), cobalt(Co), and nickel(Ni)
are used as catalyst. we found that the growth
rate of carbon nanotubes for three catalyst
particles are in an order of Fe ) Ni } Co. All
carbon nanotubes are revealed to have bamboo

structure with no encapsulated catalytic
particles. the diameter of carbon nanotubes
depend on the catalyst. the tip and the

compartment sheets of bamboo structure also
depend on the shape of catalytic particles.
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FIG. 1. SEM images of well aligned carbon
nanotubes  grown on catalyst metals
deposited Si02 substrate at 950 °C for 10
min. Edges are vividly visualized by peel-off
with a razor

(a) image of carbon nanotubes grown on
Fe/Si0z substrate (b) image of carbon
nanotubes grown on Co/Si0z substrate (¢}
image of carbon nanotubes grown on Ni/SiOz
substrate

12
)
£ o

HF dipping¥
102 715l 84

4

A

Figure 2% Z7tel ZFoj&
NH;3 pretreatmentZ HAI§
g g4 HEgs BHdF
A7) Bt Z g4 gE] o
of, dx P PR Fo JIF 4EE
G133 AAHE GavdnR
B E9dM JAstng FaF4 wE
9= 3& Ao darr gk way
gauxRy Agd P5E9 vxarly &
2% gAAINI fote oo e FHE dAlE
o}, et Fabalgl Fe, Co, Ni #v
294 HF 9944 140% F¢9 dippingd 2418
ool ¥-22E Al&dte] 950 TeolMd NHa2E 3
scem@E 2087 EHFHA A4S HAE o]
WlF&atel B3 Atejolcl. AR HoFRo] niH g
3rle) zugd el Ze) gk gAdo ey,
olglgt el Yxarle mMigs JeEdda gx
W RHE AugoR A ¢ Ut g
FEE AAAZ ®, 1¥xe vgF FvES FEE
of gavtxRHE 44E I8 9 ¥ JAR FA43]

woldk, EF oA FulFs dEgy 3ve 4%

Pt

ki

o
o ¥
N

o%
a0
S
)
SEE
P
‘ln";im
lﬂ‘.o
90

@

ol o
m
2
ul
off A0
g

i
%
b
B3R s

coidnet
e
4~
2
X

Lf

ajy o

id

<
2

s

B4

A7) ggel Zolgdel wHg HAeA 474
o FFHE AD Y 2719 B2 g4
24 gadnRpe 430 Asats A& ¢ &

FIG. 2. SEM images of surface morphology
for various catalyst metals after HF and NHs
pretreatment

(a) surface morphology of Fe/Si0z substrate

(b) surface morphology of Co/Si02 substrate

{c) surface morphology of Ni/SiO2 substrate
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FIG. 3. TEM images of carbon nanotubes
using various catalyst metals

(a} image of carbon nanotubes grown on
Fe/Si02 substrate (b} image of carbon
nanotubes grown on Co/SiOz substrate {c¢)
image of carbon nanotubes grown on Ni/SiQs
substrate
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