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RTCVD(rapid thermal chemical vapor depositiciys-7]ollA4] Ni &S o]-&3fe] ¥hAu}=F ¥ (carbon nanotube, CNT)
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Abstract — Carbon nanotubes were grown using nickel catalyst in a rapid thermal chemical vapor deposition(RTCVD) reac-
tor. The optimum growthandition of carbon nanotubes was examined as functions of catalyst type, growth temperature and
time, catalyst content, and dilution gas. It was observed that large amount of carbon nanotubes was grown,0q diddi/Al
type pellet at 606C and 1 torr for 30 min with 10 sccm,i&,and 100 sccm b respectively. The grown nanotubes were iden-
tified to be a single-wall carbon nanotube. The gas analysis during the growth showegHihaa<€not decomposed in gas
phase at the growth temperature. Thel@nolecules were directly adsorbed on the surface of nickel catalyst and decomposed
into carbon atoms which participated in the growth of carbon nanotubes.
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Table 1. The preparation condition of substrates for the growth of carbomanotubes

Substrate no. Substrate type Preparation condition
1 Ni/ALO, disc Heat treatment of Ni/AD, mixed disc-type pellet(1 cm diameter) at 1,6000r 10 hr in electrical furnace
2 Ni foam mesh % 1 cn?Ni mesh with line width of fim
3 Ni/Si(100) Ni(50 nm) sputter condition(3%0, 3.7 mtorr, 30 min, & 1 cn? Si(100))
4 Ni-TiN/Si(100) Ni(50 nm) and TiN(50 nm) sputter conditions (3604 mtorr, 40 W, 30 min,% 1 cn? Si(100))
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Fig. 3. SEM images for the morphology of carbon nanotubes grown on (a) Nii&, pellet, (b) Ni foam mesh, (c) Ni/Si(100), and (d) Ni/TiN/Si(100) at

600°C for 30 min with C,H,/H,=10/100 sccm.
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Fig. 4. SEM images for the morphology of carbon nanotubes grown for 30 min at various temperatures with,i&€,/H,=10/100 sccm.
(a) 500°C, (b) 600°C, (c) 700°C, and (d) 80€C.

Fig. 5. SEM images for the morphology of carbon nanotubes grown for 60 min at various temperatures with,}€,/H,=10/100 sccm.
(a) 500°C, (b) 60C°C, and (c) 706C.

Fig. 6. SEM images for the morphology of carbon nanotubes grown at 680 for 30 min as a function of Ni content in substrate with GH,/H,=10/100 sccm.
(&) Ni/Al,04=30/70, (b) Ni/ALO;=40/60, and (c) pure Ni pellet.
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Fig. 7. SEM images for carbon nanotubes grown at different dilution
gases on Ni/AJO, pellet at 600°C for 30 min with 10 sccm GH,
and 100 sccm carrier gas.
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Fig. 8. FT-Raman spectrum for carbon nanotube grown at 60€C for
30 min on Ni/ALO, with C,H,/H,=10/100 sccm.
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Fig. 9. Mass spectra measured during carbon nanotube growth in RTCVD
reactor.
(@) CH,/H, at RT; (b) GH,/H, at 600°C, and (c) GH,/N, at 600°C.
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Fig. 10. A SEM photograph for Ni caps on the top end of carbon nano-
tubes.
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