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Growth of vertically aligned SWNT film by CVD and its optical applications
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Films of vertically aligned single-walled carbon nanotubes (SWNTs) with a few micrometer
thicknesses were grown by catalytic chemical vapor deposition (CVD) on quartz substrates. Alcohol
CCVD was performed by using densely mono-dispersed Co—Mo catalyst of 1.0-2.0 nm prepared on
quartz substrates by a dip-coating method. The alignment was clearly demonstrated by anisotropic optical
absorption and transmission characteristics in addition to observations by FE-SEM, TEM, XPS,
absorption spectroscopy, and resonance Raman scattering analyses.
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Fig. 1. Microscopic characterizations. SWNT films of (a) Vertically
aligned, (b) unaligned SWNTs observed by FE-SEM, (¢) TEM image of
vertically aligned SWNTs sonicated in Methanol, (d) TEM plan-view
image of Co nano-catalyst formed after annealing at 800 °C.
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Fig. 2. Optical absorption spectra for (a) vertically aligned SWNT film,
and random SWNT films generated with (b) Co-Mo and (c) Fe-Co
catalyst, respectively. On the top, the relationship between diameter and
wavelength corresponding to van Hove energy gaps for each SWNT’s
chirality is plotted with estimated diameter center of (a-c) samples.
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Fig. 3. Angular dependences s- and p-polarized light transmittances for
quartz substrates with (i) vertically aligned SWNT film, (ii) random
SWNT film, and (iii) catalyst only.
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Fig. 4. Low frequency Raman spectra of (a) vertically aligned and (b, c)
randomly grown SWNT films grown on quartz substrates. Inside
parentheses are catalyst used for the SWNT generation.
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