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In-situ Raman scattering and temperature measurements during growth of single-walled
carbon nanotubes
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Catalytic CVD generation of high-purity single-walled carbon nanotubes (SWNTs) without the
use of an electric furnace or a hot-filament is demonstrated. High-purity SWNTs are generated from
alcohol used as a carbon source with Fe/Co particles supported on zeolite by Joule-heating of a silicon
base-plate installed in a vacuum chamber equipped with SPM/Raman detector. During this CVD process,
Raman scattering of the sample was measured. The intensity of G-band from SWNTs shows an initial
rapid increase and then it increased nearly linearly with time. With this experimental apparatus,
temperature dependence of Raman scattering was summarized by carefully eliminating the laser-heating
effect. The temperature dependent shift of Raman G-band for various morphologies of SWNTs is
expressed by a single curve; hence the G-band shift can be used as thermometer of SWNTs
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Fig. 1 (a)Experimental apparatus. (b)A magnified image of the
silicon wafer with Joule-heating system.
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Fig.2 Temperature dependence of SWNT’s Raman scatterings
(HiPco sample).
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Fig. 3 Temperature dependence of SWNTs (G-band) and silicon
Raman shifts.
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Fig. 5 In situ Raman scatterings of the sample during CVD

process.
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Fig. 6 Changes in the intensity and Raman shift of SWNTs and
silicon during CVD process.
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