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Synthesis of chiral nanocalipers and nanotweezers and their application to separatio
n of nanotubes and graphene
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14,700,000 4,410,000
(0.7 - 0.9 nm)
SWNT (>0.9 nm)
SWNT
SWNT 1 nm SWNT
SWNT SW

NT

We have been developing the methodology to discriminate the handedness and diamete
r of single-walled carbon nanotubes (SWNTs) through molecular recognition using chiral diporphyrin nanotwe
ezers. Although relatively small diameters of SWNTs (less than 1.0 nm) were recognized well, nanotweezers
were not able to form stable complexes with the SWNTs with the diameters larger than 1.0 nm. In this conte
xt, we designed chiral diporﬁhyrin with much larger cavity; namely "nanocalipers". As expected, we obtaine
d optically active SWNTs with more than 1.0 nm in diameter and, unexpectedly, enriched metallic SWNTs over
semiconducting ones. The optically active metallic SWNTs are identified for the first time, in addition t
o0 the optically active semiconducting SWNTs with such large diameters. Higher selectivity to metallic SWNT
s are observed in the case of pyrene-based nanocalipers.
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