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Separation of Semiconductive Single-walled Carbon Nano Tubes Based on
Fluorene Polymers by Introducing Thiophene Ring
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(1. Institute of Molecular Science, Shanxi University, Taiyuan 030006, China;
2. Institute of Carbon-based Thin Film Electronics, Peking University, Taiyuan 030006, China)

Abstract: The conjugated polymer extraction (CPE) method has emerged as one of the most promising approaches for obtaining
high-purity semiconducting single-walled carbon nanotubes (s-SWCNTs) due to its cost-effectiveness and scalability advantages.
Nevertheless, residual polymers coating the purified s-SWCNTs may adversely affect device performance, necessitating their remov-
al. This study designed degradable conjugated polymers P1 and P2 by incorporating thiophene and bithiophene units into fluorene
backbones via imine linkages. Experimental results demonstrated that both polymers exhibit exceptional selectivity for s-SWCNTs
in nonpolar toluene solvent, applicable to both HIPCO-SWCNTs (0.8-1.2 nm diameter range, CO disproportionation) and Arc-SW-
CNTs (1.2-1.7 nm diameter range, produced by arc-discharge method). Notably, these polymers showed preferential selectivity to-
ward (9, 5), (9, 7), and (8, 7) chiralities of s-SWCNTs. P2 showed better dispersity ability while P1 showed better selective sorting
towards s-SWCNTs. Compared with conventional polymers, both P1 and P2 can be completely depolymerized into monomers under
acidic conditions, enabling the production of dispersant-free s-SWCNTs. This unique property addressed the critical challenge of

polymer residue removal in CPE processes while maintaining excellent selectivity, providing experimental basis for developing de-
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gradable polymers for sorting s-SWCNTs.
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Fig. 1 Comparison of FT-IR spectra between P1 and P2
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Fig. 2 Absorption spectrum changes of depolymerization process for imine polymers in one minute
(a) P1 solution before and after TFA addition; (b) P2 solution before and after TFA addition
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Fig. 3 Affection of polymer/SWCNTs ratio for sorting ability towards Arc-s-SWCNTs
(a) absorption spectra of Arc-SWCNTs dispersion with different P1/SWCNTs ratios; (b) absorption spectra of Arc-SWCNTs
dispersion with different P2/SWCNTs ratios; (c) and (d) are normalized absorption spectra for (a) and (b), respectively
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Table 2 The experiment materials
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