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Abstract Single-walled carbon nanotubes (SWNTs) prepared by present methods are a mixture of semiconducting and
metallic ones, which need to be separated and purified to give them full play with their excellent properties and for their
attractive applications. Among numerous developed methods, the selective separation of semiconducting and metallic SWNTs
by polymer non-covalent interactions is considered to be the most simple, efficient and no-damage to carbon nanotube
structure and properties method. So far, a lot of works have been reported, and many polymer systems have been developed.
Meanwhile, various separation and purification mechanisms have been proposed, but there are still no unified and convincing
understandings. In this review, the reported SWNT solubilization and selective separation works are summarized, the
interactions between polymer and SWNTSs are analyzed, and the effects of polymer structures, molecular weights, side chain
lengths, polymer/SMNT ratio, temperature, and solvent are focally discussed. After comparing various separating mechanisms,
our own understandings and views are put forward.
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Figure 1 (a) Illustration of the construction of a carbon nanotube from a graphene sheet using (6, 6) nanotube as an example;[z] (b) the

possible SWNT (n, m) structures represented on a single graphene sheet;!?! (c) the structures of armchair, zigzag and chiral nanotubes

[3]

(a) The detail construction is to roll up the white area graphene sheet and overlap the corresponding two sets of lattice points. (b) Semiconducting SWNTs
are white and metallic ones are shaded”. Reprinted with permission from Ref. [2]. Copyright 2008 American Chemical Society. (c) Reprinted with permis-

sion from Ref. [3]. Copyright 2011 Royal Society of Chemistry
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Figure 2 (a) Absorption spectra of curves A, B and C dispersed individual carbon nanotubes and absorption spectrum of curve D ag-
gregated small bundle carbon nanotubes;'*! (b) Electronic spectrum of a typical SWNT sample

(a) Reprinted with permission from Ref. [13]. Copyright 2002 the American Association for the Advancement of Science; (b) the inset shows the region of
the S22 interband transition utilized for NIR purity evaluation. In the diagram, AA(S) area of the S22 spectral band after linear baseline correction and
AA(T) total area of the S22 band including SWNT and carbonaceous impurity contributions. The NIR carbon tube relative purity is given by RP=
(AA(S)/AA(T))/0.141""), Reprinted with permission from Ref. [14]. Copyright 2005 American Chemical Society
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Figure 4 (a) SWNT encapsulated in a cylindrical surfactant
micelle (left: side view, right: cross section); (b) Hemimicellar
adsorption of surfactant molecules on a SWNT; (c) Random ad-
sorption of surfactant molecules on a SWNT?4

Reprinted with permission from Ref. [24]. Copyright 2004 American
Chemical Society
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Figure 6 Model of PAE-SWNTsP*¥
Reprinted with permission from Ref. [34]. Copyright 2002 American
Chemical Society
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Reprinted with permission from Ref. [35]. Copyright 2009 American
Chemical Society
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Figure 10 Chirality map of SWCNTs selected by polyfluorene

wrapping!'®

In yellow the SWNTs selected are underlined; the color of the dots inside
the hexagons indicates which of the polyfluorene derivatives (color code
used for the chemical structures) is able to select the nanotubes. Reprinted
with permission from Ref. [16]. Copyright 2013 John Wiley and Sons
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