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Growth of carbon nanotubes on a large area of Si substrate by

the thermal chemical vapor deposition
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Abstract

We have synthesized carbon nanotubes by thermal
chemical vapor deposition of C;Hz on transition
metal-coated silicon substrates., Carbon nanotubes
are uniformly synthesized on a large area of the
plain Si substrates, different from previously
reported porous Si substrates. It is observed that
surface modification of transition metals deposited
on substrates by either etching with dipping in a
HF solution and/or NH3 pretreatment is a crucial
step for the nanotube growth prior to the reaction of
C2Hz gas. We will demonstrate that the diameters of
carbon naotubes can be controlled by applying the
different transition metals.
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FIG. 1. SEM image of carbon nanotubes on
Co-coated Si substrates with the HF dipping time
for (a) 300 sec and (b) 200 sec., No carbon
nanotubes were grown for the shorter dipping time
but instead carbonaceous particles were deposited.
(c) SEM image of nanotubes on a Ni/Co-coated Si
Substrate. The growth conditions are described in

the text.
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FIG. 2. The surface morphologies od Co metal
layers on Si substrate, treated for different HF

dipping times for (a) 100 sec and (b) 300 sec.
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FIG. 3. Raman spectra of carbon nanotubes

synthesized with various methods. (a) Single-wall
nanotubes Wwere catalytically synthesized with a
Ni-Fe mixture at 360 Torr by arc discharge of a
graphite rod. (b) Multi-wall nanotubes were
synthesized by arc discharge without transition
metals at 500 Torr. (¢) Carbon nanotubes were
grown by thermal CVD.
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