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Characteristics of Carbon Nanotube with Synthetic
Conditions in Catalytic Chemical Vapor Deposition
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Abstract  Carbon nanotubes were synthesized at various conditions using Ni-catalytic thermal chemical vapor cepo-

sition method and their characteristic properties were investigated by SEM, TEM and Raman spectroscopy. Carbon

nanotubes were formed on very fine Ni-catalytic particles. The carbon nanotubes synthesized by thermal decomposi-
tion of acetylene at 700°C had a coiled shape, while those synthesized at 850°C showed a curved and Y-shape having a
bamboo-like morphology. It was found that the carbon nanotube was also made on the fine Ni-catalytic particles

formed on the surface of 100~400nm sized large ones after pretreatment with NHa.
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Fig. 1. SEM images of Ni particles after heat treatment at 700°C for 2 hr (a, b) and 850°C for 15 min
(c, d). High magnification images of (b) and {d) show the very fine Ni-particles among the large

ones.
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Fig. 2. SEM images of coiled-shape carbon nanotubes
synthesized at 700°C: lower(a) and higher(b) magnifications. A
constant pitch along a special one direction is seen in the higher
magnification image.
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Fig. 3. The morphology of carbon nanotubes synthesized at
850°C: SEM image for curved shape(a) and TEM micrographs
showing the Y-type branching carbon nanotubes (b) and bam-
boo-shaped carbon nanotube(c).
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Fig. 4. The Raman spectra for carbon nanotubes fabricated at
700°C (a) and 850°C(b).
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Fig. 5. SEM images of Ni particles treated with NH; at 800°C
for 2 min before(a, b) and after(c) growth of carbon nanotubes.
Fine particles formed on a large one are clearly seen in (b). Car-
bon nanotubes are grown from these fine particles.

Hejaha] g AWl ME gi YxFart 20 Ni o
24 EHoME JHEA 943 dded (Fig. 3(a) #FF),
NH.2 #2]3 A|Fol A= Benpel 2e] 2 Ni A}
EHAME w4 Y furt 4AEE & F Sleh F NI
Zu F4-¢ NH.Z 1A Xestd Sof 359 A &3
o] &Jate} Enff F& Tl FrH2 Y49 AT 2719
a7} Bh: Y fr Yo 27 @ 24 AE Al
T F glo] ol RellME ' v Furt e BT
2 k. olgbzo] NHs AelZ Suff absjol &b v f
B 84 218]4 (nucleation site) & 7}, £ A|H A
= olu] Qg v} o] A F Evf e 1A 0]
A AR i e Foo) moke A4 Yeho £ u)
grohe FETEG A g4 eFart 42



462 #TAaLEA A12A AM6E (2002)

Fig. 6. SEM image(a) and element mappings of Ni(b), C(c) and Si(d) analyzed by EDS for carbon
nanotubes grown at 800°C for 10 min on Ni particles which were pretreated with NH; at 800°C for 3
min.
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