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Abstract

Effects of ammonia treatment on the morphologies of the catalytic metal films and carbon nanotubes sub-

sequently synthesized via a thermal chemical vapor deposition method were investigated. An optimally controlled
thermo-chemical process of ammonia treatment gave rise to a morphology of a dense distribution of vertically aligned
carbon nanotubes. NH; treatment is a crucial key process to obtain vertically aligned carbon nanotubes. However, it
was realized by a simple NH; treatment during synthesis at temperatures of 800-900°C without any extra process. The

structure and morphology of carbon nanotubes were characterized by scanning electron microscopy (SEM), transmis-

sion electron microscopy (TEM), and Raman spectroscopy.
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Fig. 1. Schematic diagram of cabon nanotube synthesizing proc-
ess
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Fig. 2. Surface morphology of sputter-deposited 30 nm thick Ni films. Heat-treated at 800TC (a)

without NH; and (b) with NH,.
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Fig. 3. Surface morphology of the CNTs synthesized on 20 nm thick Ni films. Synthesis at 800°C (a)
without NH; pretreatment and (b) with NH; pretreatment for 1 min
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Fig. 4. Surface morphology of the CNTs synthesized on 30nm thick Ni films. Synthesis at 800C
with (a) C.HzNH,= 30:30 sccm and (b) C,Hx:NH;=45:15 mixture flow.
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Fig. 5. Surface morphology of the CNT's synthesized on 50 nm thick Fe film at 900 C with NH; pre-
treatment for 1 min for the synthesis time of (a) 20 min and (b) 60 min, and the TEM images of the

CNTs in (c) Fig. 5a and (d) Fig. 5b.
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Fig. 6. Raman spectra of CNTs grown with various growth
times.
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