Supporting Information

Alignment and Charge Transport of One-Dimensional Conjugated
Polymer Nanowires in Insulating Polymer Blends

Mincheol Chang,' Zhe Su," Eilaf Egap '**

'Department of Chemistry, Emory University, Atlanta, Georgia 30322, USA
*The Wallace H. Coulter Department of Biomedical Engineering, Georgia Institute of
Technology and Emory University, Atlanta, Georgia 30332, USA

* Address correspondence to eilaf1408@emory.edu

S-1



-
10 %

Figure S1. Photo image of 20 mL vials containing P3HT/PS (20/80) blend solutions in
CHCls/dioxane solvent mixtures with 10 and 20 % dioxane, respectively. The corresponding
solutions were prepared via an aging at room temperature for 3 days.

S-2



Absorbance (a.u.)

Absorbance (a.u.)

1.2 1.2 1.2
——Experiment Experiment ——Experiment
a —— Aggregate b —— Aggregate (o] —— Aggregate
1.0 4 ( ) 00 1.0 { ( ) _____ 00 1.0 4 ( ) 00
----- 0-1 - m=e0-1 - -me-e0-1
084 /AN O\ e 0-2 S 0.8 -----0-2 3084  pVid N e 0-2
0-3 S 0-3 5 0-3
0-4 @ 0-4 1) 0-4
0.6 1 —— Amorphous g 0.6+ —— Amorphous ] 0.6 1 —— Amorphous
® &
0.4 £ 0.4 £ 0.4
S ; S
@ i 7]
0.2 2 0.2 i £ 0.2-
00— N sei e 0.04 —— /" ..................... 00— © S T
T T T T T T T
1.5 2.0 25 3.0 3.5 1.5 2.0 25 3.0 3.5 1.5 2.0 25 3.0 3.5
Energy (eV) Energy (eV) Energy (eV)
1.2 1.2 1.2
——Experiment ——Experiment ——Experiment
d —— Aggregate ——Aggregate ——Aggregate
10] (d) A 104 (€) - 10 (f) e
enme0-1 -~ 1  Af™N - 01 - ame0-1
084 fMid N e 0-2 3084 VIO - 0-2 3084 Vil - 0-2
0-3 S 0-3 ol 0-3
0-4 1) 0-4 1) 0-4
0.6 1 —— Amorphous ] 0.6 1 —— Amorphous ] 0.6 —— Amorphous
c &
0.4 £ 0.4 £ 0.4
] =]
@ @
0.2 £ 0.2 £ 0.2
0.04 s 0.0 R 0.0 P —
T T T T T T T T
1.5 2.0 2.5 3.0 3.5 1.5 2.0 2.5 3.0 3.5 1.5 2.0 2.5 3.0 3.5
Energy (eV) Energy (eV) Energy (eV)
1.2
( ) ——Experiment
—— Aggregate
1048 —
- 1 AN 0-1
5084 0 VIR N eeees 0-2
& 03
o 0-4
] 0.6 1 —— Amorphous
&
£ 0.4
[=]
@
£ 0.2

..........

Energy (eV)

Figure S2. Absorption spectra of (a) pristine P3HT thin film spin-coated from non-aged CHCl3
solution, (b) P3HT/PS (20/80) blend film spin-coated from an aged CHCls/dioxane (93/7)
solution, and P3HT/PS (20/80) blend films shear-coated at (c) 0.5, (d) 1.5, (e) 2.0, (f) 3.0, and (g)
4.0 mm/s, respectively from the corresponding solution. The blue lines indicate the spectra of
aggregates and the red lines indicate the absorption spectra associated with amorphous P3HT
chains in the respective films. The black lines depict the experimental absorption spectra.

The Figure S2 shows the absorption spectra of spin-coated pristine P3HT film and shear-coated

P3HT/PS blend films. The calculation of the relative proportion of amorphous and aggregated

P3HT regions for each sample was performed, following the procedures in prior reports'~



Figure S3. Polarized optical microscopy images of pristine P3HT/PS (20/80) blend film shear-
coated from non-aged CHCIl; solution. Shear coating was conducted at a speed of 1.0 mm/s. P
and A indicate the axes of the microscope polarizer and of the light vibration plane, respectively.
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Figure S4. AFM phase image of pristine P3HT/PS (20/80) blend film spin-coated from non-
aged CHCI; solution.
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Figure S5. (a) Optical micrograph image of pure P3HT film shear-coated from an aged
CHCls/dioxane (93/7) solution at a speed of 1.0 mm/s and (b) AFM image of pristine P3HT/PS
(30/70) blend film shear-coated from non-aged CHClI; solution.
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