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Abstrac

Several light-emitted polymers with aromatic backbone structures have been used as dispersing
agents to disperse SWCNTs in organic solvents. Dispersion results varied while different
combination of polymers and solvents were chosen. While one solvent gives relatively high
solubility of nanotubes, that leads to poor selectivity of dispersed SWCNT species; if polymer
structures show more limitation on the conformation change, it results in great selectivity. Optical
absorbance, photoluminescence-excitation maps and electron microscopy images have been used to
characterized these solutions.

Introduction:

A SWCNT can be considered as a graphene sheet rolled into a cylindrical shape‘and either
capped with semi-sphere structure of fullerene molecule or-not. The wrapping of the graphene
sheet leads to many distinct possible structures, defined by the chiral indices (n, m), with a third of
the species being metallic and the remainder being semiconducting. Fig. 1(a) is a segment of
graphene sheet map showing (n, m) nanotubes in which those metallic tubes are marked with red
and the others behave semiconducting. Fig. 1(b) and (c) show schematic examples of density

es (DOS) of metallic and semiconducting carbon nanotubes, respectively.
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Due to the unique of electrical structures of
SWCNTs, it is possible to analyze the
distribution  of nanotube species by
photoluminescence (PL) spectroscopy.
SWCNTs are excited through their E,,
electronic transitions and resonantly emit
light with energy matching their E;;
electronic transitions, as shown in Fig. 1(c).
However, it is known that nanotubes are grown as bundles in which the presence of metallic
SWCNTs provides efficient non-radiative decay pathways for photo-excited carriers in
semiconducting nanotubes.

The dispersion of SWCNTs in solutions is useful for their analysis, purification and modification.
Fig. 2 shows a photoluminescence excitation (PLE) map of dispersion of HiPCO produced
SWCNTs using ionic surfactant, sodium dodecylbenzene sulfonate (SDBS), in aqueous solution.
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Figure 2: a PLE map where color scale
represents the intensity of emission from
SWCNTs. The peaks correspond to the
resonantly enhanced emission from nanotubes’
E,; energy levels when the excitation matches
their Ey, electronic levels. The points indicate
theoretical positions for the energy gaps of the
corresponding (n, m) indexed nanotube species.
The red crosses correspond to the family of tube
species for which g = -1 and the black squares to
the family where q = +1.
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Experimental:

Several conjugated polymers are used as surfactants to disperse HiPCO produced SWCNTS in
three organic solvents: toluene, tetrahydrofuran (THF) and chloroform. The molecular structures
of polymers are depicted in Fig. 3 below.
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Conclusion:

SWCNTSs have been successfu
the polymer structures and solven
selective dispersion of nanotubes. In to
has extreme species preference of (10,5) spt
giving no photoluminescence response. The wol

Acknowledgement:
The authors would like to thank the National Science

for his suggestions and comments.

References:

1) Hwang, J.-Y.; Nish, A.; Doig, J.; Douven, S.; Chen, C.-W.; Chen, L.-C.; Ni

2) Nish, A.; Hwang, J.-Y.; Doig, J.; Nicholas, R. J. Nature Nanotechnology 2007, 2, 6:

ersed using several light-emi
ents not only change the total s
FO shows great preference of chiral

_calculation results.

Results:
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The data are presented graphically in schematic representations called graphene sheet maps and
histograms of the PL intensity as a function of diameter and chiral angle. A example is shown in Fig. 4.
SDBS is thought to be of non-selectivity of dispersing SWCNTSs so the illustrations suggest HIPCO
produced nanotubes have a wide distribution of diameters, from 0.8 ~1.25 nm and of chiral angles
from 0 to 30°.

Interesting results are found that polymer structures and solvents both have great influence on the
nanotube dispersions. Due to the limitation of space, we simply classify the results for different
combination of polymer/solvent into three groups.
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shows strong diameter preference, especially in toluene. The toluene

other cases like PFH/THF, PFO-BT/THF and PFO-P/THF all
show a preference for tube diameter in the range 0.9 ~ 1.05
nm, respectively, which is significantly narrower than the
original starting material. In addition, PFO-BT in toluene
selects the (10, 5) species to a strong extent that it is more than
4 times stronger than any other. This shows a potential of
purifying unique nanotube species.
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avor of armchair structure; PFO-BT not just shows diameter pnéference but even

hough chloroform give the highest solublllty of SWCNTs with all polymers, the dispersed nanotubes mostly remain bundled
in this study opens the potential of bulk purification of SWCNTSs.
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