Protonation of oxygen doped single walled carbon nanotubes
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Oxygen-doped single-walled carbon nanotubes (O-SWNT) attract huge interest because such nanotubes
demonstrate brighter luminescence compared to pristine nanotubes [1] and possess such advances as photon
antibunching [2], both due to inducing 0D-like excitonic states in addition to ordinary 1D excitons of pristine
nanotubes. However, such aspect as the susceptibility of 0D states to the local environment, is not been
sufficiently investigated so far, unlike the case of 1D states in pristine nanotubes.
To unveil this issue, we performed oxygen doping of single-walled carbon nanotubes by adding NaOCl to
the SWNT aqueous suspension followed by lingering UV irradiation [3]. Efficient oxygen doping was
confirmed by the appearance of a bright photoluminescence peak corresponding to recombination of 0D
excitons which is redshifted from the ordinary photoluminescence peak corresponding to recombination of 1D
excitons. Subsequently, a protonation of SWNT was performed by adding HCl to the suspension and the
dependencies of 1D and OD-states photoluminescence intensity on the concentration of HCl were investigated.
It was found that 0D states demonstrate sufficiently higher sensitivity to pH compared to 1D states of both
oxygen-doped and pristine nanotubes. Differences in sensitivity of 1D and 0D states may reflect differences in
the distribution of electronic and hole states, which 0D and 1D excitons consist of.
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