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g s % S R b Figure 3. High resolution XPS scans for the carbon (C 1s), sulfur (S 2p), and bromine

(Br 3d) signals obtained for the SWCNTs, P3HT and the composite. The S 2p peak was
resolved via the Gauss-Lorentz fit-functions into a set of S 2p3/2 (164.1 eV) and S 2p1/2
(165.3 €V), accounting for the sulfur in the thiophene ring. The Br 3d peak was resolved
into a set of Br 3d5/2 (70.8 e¢V) and Br 3d3/2 (71.9 eV), accounting for the covalently
bonded C-Br end group.

Figure 1. TEM 1mages of SWCNTs/LM-P3HT supramolecular
structures  after crystallization from mixed solvent of
anisole/heptane (1/1 v/v) at T, = 45 <€ for 24 h. (a) Coweny =
1.0X10° mg/mL, Wowont/Wesgr= 1/50. Scale bar = 500 nm. (b)
Cowent = 0.2 mg/mL, Wowont/Wesyr = 1/50. Scale bar = 200 nm.
(©) Cowent = 1.0X10° mg/mL, Wy cnt/Wesgr= 1/250. Scale bar

— 900 nm Table 1. Assignments of Binding Energy (BE) and Weight Percentages of Atoms for the

High-Resolution XPS Spectra of SWCNTs, P3HT and the Composite

a Peak BE/eV at % Entity
SWCNT  P3HT  Mixture
C s 284.4 91.4 - 85.7 C-Cyraphite
285.0 - 90.4 11.3 C-C, C-H
287.0 - 1.2 - C-Br, C-O
290.6 8.6 - - -1
S 2p 163.9 - 7.9 2.6 S-C
Br 3d 70.9 - 0.5 0.4 Br-C
Figure 2. TEM 1mages of SWCNTSs prepared from the suspensions
in neat chloroform (a) and in chloroform containing dissolved LM- | F-===--ccccmmmmmm e e e e e e e e e e e e e m—
P3HT (b). The SWCNT concentration (Cqyeny) 18 1.0X1073 (a) —wm (b)°* 1] (€) aoo —wm
mg/mL and the SWCNT/P3HT ratio (Wqwent/Wesgr) 1S 1/50. : é;% ol M — 0 WOV i 5
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Conclusions . .
1. Straightening of the bent SWCNTSs was achieved by mixing with e Qaii?e...gt:;:m,;) G e o5 i 'Swf;m;m?r:ﬁmﬁ; O 'éé:v‘;ljgf’ﬂ;()' o

a conjugated polymer, P3HT. UV-Vis and PL spectra revealed that
there was strong mn-m 1nteraction between P3HT chains and
SWCNTs.

2. The straightening effect
originated from the rigid
P3HT chains adsorbed on the iessrigid free P3HT chains
surface of SWCNTs, 1nstead
of the epitaxial P3HT crystals.
3. The straightening force
exerted by P3HT chains 1s

Figure 4. (a) UV-Vis spectra of the neat LM-P3HT, SWCNTs and SCWNTs/LM-P3HT
mixtures with different SWCNT/P3HT ratios 1n chloroform. The concentration of P3HT
1s fixed at 0.02 mg/mL. The curves are shifted vertically for visual clarity. (b) Plot of the
intensity ratio of the absorption at 600 nm over that at 448 nm (/,,/1,,,) versus the
SWCNT/P3HT ratio. (c) Photoluminescence spectra of the above samples used in UV.
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