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Controlling the growth of vertically aligned single-walled carbon nanotube films
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In this study, we investigated the effects of the chamber pressure on the growth of vertically aligned
single-walled carbon nanotubes (VA-SWNTs) by alcohol catalytic chemical vapor deposition. Growth of
VA-SWNT films was measured by an in situ optical absorption measurement, from which the initial growth
rate and a growth time constant were determined by iterative fitting. The effects of the chamber pressure on
these growth parameters, and on the overall film thickness, were then analyzed. It was found that for an
ethanol flow rate of 500 sccm, there is an ideal growth pressure near 800 Pa, at which the initial growth rate
was significantly enhanced. Raman spectroscopy indicates that the growth of small-diameter SWNTs is
promoted above the ideal pressure. The time constant, however, showed no clear pressure-dependence.
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Fig.1 CVD apparatus and in situ optical absorbance setup.
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Fig.2 Growth data and corresponding fitting curves.




(A) |

Fig.3 SEM images of VA-SWNT synthesized at 775°C, 850 Pa,
in 10 min CVD. (A) VA-SWNT peeled from SiO, substrate.
(B) Top image of VA-SWNT. (C) Image from side. Average

thickness is about 12 pum.
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Fig.5 RBM peaks for VA-SWNT films synthesized at

various pressures.
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Fig.4 (A) Pressure and temperature dependence of VA-SWNT film thickness for 10 min CVD synthesis. (B), (C) Initial growth rate and
time constant gained by analysis of growth curves and fitting parameters zand .
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