Single-walled carbon nanotubes defected by ion beams

Valentina A. Eremina, Petr A. Obraztsov, Yuri P. Svirko, Elena D. Obraztsova
University of Eastern Finland, Joensuu, Finland
valentina.eremina@uef.fi

Defective single-walled carbon nanotubes (SWCNTS) is a promising material for various applications such
as nanowire processing [1], beams control [2], cross-linking [3], optoelectronics [4], and others. There are
several ways to create defects in SWCNTSs. One of them is the use of ion beams [5,6]. Accepting the stability of
SWCNTSs over the energetic ion beams and investigating the irradiation with different fluences it is possible to
controllably create the required amount of defects in SWCNTSs. Raman spectroscopy is a powerful tool for the
estimation of the amount and type of defects in SWCNTSs [7].

In the work, we used single-walled carbon nanotubes produced by OCSiAl company with an average
diameter equal to 1.8 nm. We prepared thin films on the Si or glass substrates and irradiated them with Ar and
He ions with energies of 80 and 50 keV respectively. We varied fluences from 10%? to 2*10% ions/cm? in order
to achieve the smooth change of the defects density up to the amorphous stage. We conclude the defectiveness
of SWCNTSs by Raman spectra.
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Fig. 1. Raman spectra of defected single-walled carbon nanotubes by Ar* ions

In some applications, it is important to further modify the properties of SWCNTSs by various dopants [8].
We used a gas-phase technique to obtain the doping of SWCNTSs with iodine [9-10]. We found by Raman
spectra and by the UV-vis-NIR absorbance spectroscopy that the effectiveness of doping can be increased for
ion irradiated SWCNTSs with low fluences. We also found that the conductivity of the films with any level of
defectiveness was dramatically reduced after the iodine doping.
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