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Abstract: Carbon nanotubes (CNTs) were synthesized by Fe-catalytic chemical vapor deposition (CVD)
method about 800°C. The influence of process parameters such as pretreatment conditions, gas flow ratio,
processing time, etc on the growth of CNTs was investigated by field emission scanning electron
microscopy, transmission electron microscopy, and Raman spectroscopy. Ammonia was added to acetylene
source gas before and during the CNT growth. Different types of CNTs formed depending upon the
processing condition. It was found that ammonia prevented amorphous carbons from adsorbing to the
outer wall of CNT, resulting in purification of CNTs during CNT growth.
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Fig. 1. Schematic diagram of carbon nanotube

synthesizing process.
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Fig. 2. Surface morphologies of sputter-deposited Fe thin
films of 20 nm (a),(b) and 40 nm (c),(d) thickness with
Ar(a),(c) and NHa(b),(d) heat treatment at 800C for 10
minutes.
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Fig. 3. Surface morphologies of CNTs synthesized on 40
nm Fe thin films at 800C for 10 minutes (a),(b) without
NH; pretreatment and (c),(d) with NHs pretreatment.
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Fig. 4. Surface morphology of the CNTs synthesized on
40 nm Fe thin film at 800 with variation of NH3:C:H2
ratio of (a),(b) 0:40, (c),(d) 10:30, and (e),(f) 20:20 in 40
sccm of total flow.
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Fig. 5. TEM images of the grown CNTs on 40 nm Fe
thin film with variation of of NH3C:Hz gas ratio of (a)
0:40 scem, (b) 10:30 scem, and (c) 20:20 scem.

(a)
Io/lg = 3.456

(b)
Io/lg = 3.318

Intensity(a.u.)

)
lo/ls = 5.036

aoo 500 To0 800 1100 1300 1500 1700 1800

Wavenum ber {(cm 1)

Fig. 6. Raman spectra of CNTs with variation of
NH3:C:H: gas ratio of (a) 0:40 scem, (b) 10:30 scem, and
(c) 20:20 scem.
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Fig. 7. The morphologies of grown carbon nanotubes on
20 nm Fe thin films as a function of growth time of (a),(b)
1 min, (¢),(d) 10 min, (e),(f) 30 min, and (g),(h) 60 min.
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