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Abstract :

Films of single-walled carbon nanotubes were immersed in the liquid of 2,5-dibromothiophene at
185 °C by 25 days. After the immersion, the films were washed in ethanol to remove the
2,5 -dibromothiophene molecules attached to the outside of single-walled carbon nanotubes. The
generation of oligothiophenes and their cations was evaluated by measuring optical reflection
spectra. The optical reflection spectrum of the 14-day-immersed film shows a striking change
compared with that of the non-immersed film. The spectral shape indicates the generation of
neutral and monovalent quarterthiophenes and carrier doping of single-walled carbon nanotubes.
The spectrum of the 25-day-immersed film shows reflection peaks of neutral and monovalent
sexithiophenes instead of the quaterthiophenes. The filling fractions of these oligothiophenes in
single-walled carbon nanotubes and the fractions of monovalent oligothiophenes were estimated by
Drude-Lorentz model fitting. In the 14-day-immersed film, the filling fractions of neutral and
monovalent quarterthiophenes were 42% and 55 %, respectively. The fraction of monovalent
quarterthiophene was 57 %. In the 25-day-immersed film, the filling fractions of neutral and
monovalent sexithiophenes were 40% and 45%, respectively. The fraction of monovalent
sexithiophene was 53%. These values are much larger than those in the previous study based on the

vapor phase reaction.
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