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Growth Process of Horizontally Aligned Single-Walled Carbon Nanotubes
on Crystal Quartz Substrates
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The growth process of horizontally aligned single-walled carbon nanotubes (HA-SWNTSs) on
crystal quartz substrates was investigated. HA-SWNTs were grown by alcohol chemical vapor deposition
method at different carbon feeding rates with varying growth time. HA-SWNTs grown under each
conditions showed a large difference in the time evolution of their morphology. Low carbon feeding rates
extended the growth delay time and widened the distribution of that. The results indicate that the
possibility of bundling at the beginning of SWNT growth decreases and more SWNTs are grown
individually with horizontal alignment under low carbon feeding rate conditions.
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Fig. 1 SEM images of HA-SWNTs grown at (a) 60Pa and (b)
1300 Pa.
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Fig. 2 Raman spectra of HA-SWNTs.
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Fig. 3 Length distributions of SWNTs grown at (a) 60 Pa and

(b) 1300 Pa.
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Fig. 4 Growth delay time distributions of SWNTs.
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Fig. 5 Diameter distributions of SWNTs grown at (a) 60 Pa and

(b) 1300 Pa.
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Fig. 6 High magnification (a) SEM and (b) AFM images of
HA-SWNTSs grown at 60 Pa.
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