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Figure S1. 
1
H NMR spectrum of P3HT-b-P3HTBr in CDCl3 

 

 
 

Figure S2. 
13

C{
1
H} NMR spectrum of P3HT-b-P3HTBr in CDCl3 
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Figure S3. (1) Global MALDI-ToF mass spectrum recorded for P3HT-b-P3HTBr, (2) 

Magnification between m/z 7550 and m/z 7960. Each signal of the distribution corresponds 

of an association of many different congeners having close m/z, (3) some of them are 

presented for the signal centred at m/z 7830.  
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Figure S4. 
1
H NMR spectrum of P3HT-b-P3HTIm in CDCl3 

 

 
 

Figure S5. 
13

C{
1
H} NMR spectrum of P3HT-b-P3HTIm in CDCl3 
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Figure S6. 
1
H NMR spectrum of P3HT-b-P3HTPy in CDCl3 

 

 
 

Figure S7. 
13

C{
1
H} NMR spectrum of P3HT-b-P3HTPy in CDCl3 
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Figure S8. 
1
H NMR spectrum of P3HT-b-P3HTNMe3 in CDCl3 

 

 
 

Figure S9. 
13

C{
1
H} NMR spectrum of P3HT-b-P3HTNMe3 in CDCl3 
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Figure S10. 
1
H NMR spectrum of P3HT-b-P3HTPMe3 in CDCl3 

 

 
 

Figure S11. 
13

C{
1
H} NMR spectrum of P3HT-b-P3HTPMe3 in CDCl3 
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Figure S12. 
31

P{
1
H} NMR spectrum of P3HT-b-P3HTPMe3 in CDCl3 

 

 
 

Figure S13. UV/Vis. absorption spectra of P3HT-b-P3HTIm in CHCl3 (black), MeOH 

(blue) and water (red). 
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Figure S14. UV/Vis. absorption spectra of P3HT-b-P3HTPy in CHCl3 (black), MeOH 

(blue) and water (red). 

 

 
 

Figure S15. UV/Vis. absorption spectra of P3HT-b-P3HTNMe3 in CHCl3 (black), MeOH 

(blue) and water (red). 
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Figure S16. (a) UV/Vis absorption spectra of P3HT-b-P3HTNMe3 in 0-60% MeOH. 

Inset: Absorbance at λmax = 514 nm as a function of vol% MeOH in H2O/MeOH mixtures. 

(b) Selected excitation (λem = 723 nm) and PL (λex =  514 nm) spectra of P3HT-b-

P3HTNMe3 in 100% methanol (green line), 70% MeOH (red line), 50% MeOH (blue 

line), 40% MeOH (pink line) and 100% water (black line). 
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Figure S17. (a) UV/Vis absorption spectra of P3HT-b-P3HTIm in 0-40% MeOH. Inset: 

Absorbance at λmax =515 nm as a function of vol% MeOH in H2O/MeOH mixtures. (b) 

Selected excitation (λem = 730 nm) and PL (λex = 515 nm) spectra of P3HT-b-P3HTIm in 

100% methanol (black line), 60% MeOH (red line), 50% MeOH (blue line), 20% MeOH 

(pink line) and 0% MeOH (green line).  
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Figure S18. (a) UV/Vis absorption spectra of P3HT-b-P3HTPMe3 in 50-100% MeOH. 

Inset: Absorbance at λmax = 514 nm as a function of vol% MeOH in H2O/MeOH mixtures. 

(b) Selected excitation (λem = 730 nm) and PL (λex = 514 nm) spectra of P3HT-b-

P3HTPMe3 in 100% MeOH (green line), 80% MeOH (purple line), 60% MeOH (brown 

line), 40% MeOH (yellow line), 20% MeOH (blue line) and 0% MeOH (red line).  
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Figure S19. (a) A representative correlogram and (b) size distribution by intensity plot 

obtained by DLS of P3HT-b-P3HTPMe3 in MeOH (Dh of 244 nm and a PDI of 0.049).  

 

 

 

 

 

Figure S20. AFM amplitude images of P3HT-b-CPEs drop-cast onto freshly cleaved mica 

from (a) MeOH and (b) H2O. (i) P3HT-b-P3HTNMe3 (3.5 µg mL
-1

), (ii) P3HT-b-

P3HTPMe3 (0.1 mg mL
-1

) and (iii) P3HT-b-P3HTPy (3.5 µg mL
-1

).  
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Figure S21. AFM images of P3HT-b-P3HTPy film drop-cast from (a) MeOH (3.5 µg mL
-

1
), (b) H2O (3.5 µg mL

-1
) and (c) 50:50 H2O/MeOH (3.5 µg mL

-1
) onto freshly cleaved 

mica. (i) Height, (ii) amplitude and (iii) phase images, respectively.  
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SANS and Core Shell Cylinder Model 

The SANS scattering profiles were modelled using a Core Shell Cylinder model in the 

SasView programme using a non-linear least squares method.  

The scattered SANS intensity is given by I(q) = NVs
2
P(q)S(q) + bkg, where N is the 

number of particles per unit volume, Vs is the total volume of the core plus shell, P is the 

form or shape factor, S is the structure factor and bkg is the background level. The form or 

shape factor, P(q, α), for the Core Shell Cylinder model is given by: 
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where α is the angle between the axis of the cylinder and the q-vector, Vs is the total 

volume of the core plus shell, Vc is the volume of the core, L is the length of the core, r is 

the radius of the core, t is the thickness of the shell, ρc, ρs and ρsolv are the scattering length 

densities of the core, shell and solvent, respectively, and bkg is the background level.
1
 J1 is 

the first order Bessel function. This model provides the form factor for a circular cylinder 

with a core-shell scattering length density profile. The form factor is normalised by the 

particle volume so that the scale factor of the fit is the total particle volume fraction φ = 

NVs when I(q) has been correctly reduced to absolute units. The interparticle structure 

factor, S(q), which accounts for the interference of scattering from different particles in 

concentrated suspensions, is assumed to be one.  The concentration of the samples is 

notionally low (10 mg mL
-1

), though the solvent included in the aggregates makes the 

effective volume fraction much higher,  their relatively large size pushes any S(q) to very 

low q. Attractive interactions would make S(q) pull up the scattering at smallest q, in the 

                                                 
1
 I. Livesey, J. Chem. Soc. Faraday Trans. 2, 1987, 83, 1445. 
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same manner as for any larger aggregates that may form The fitting procedure included 

polydispersity in the length and the radius of the rods and instrumental q smearing was 

applied to provide better fits at the high q end of the SANS data.     
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Core Shell Sphere Model 

For the samples which were found to form “short-rods” with the Core-Shell-Cylinder 

Model, the SANS scattering profiles were also modelled using the Core-Shell-Sphere 

model in the SasView programme using a non-linear least squares method. The form 

factor, P(q, α), for the Core-Shell-Sphere model is given by: 

                                                                ( )  
     

  
  ( )                                               (3) 

where 
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where Vs is the total volume of the outer shell, Vc is the volume of the core, rc is the radius 

of the core, rs = rc + t where t is the thickness of the shell, ρc, ρs and ρsolv are the scattering 

length densities of the core, shell and solvent, respectively and bkg is the background 

level.
2
 This model provides the form factor for a sphere with a core-shell scattering length 

density profile. The form factor is normalised by the particle volume. The interparticle 

structure factor, S(q), is assumed to be one as discussed above. The fitting procedure 

included polydispersity in the radius of the spheres and instrumental q smearing was 

applied to provide better fits at the high q end of the SANS data. 

 

 

 

 

 

                                                 
2
 Small Angle Scattering of X-rays, A. Guinier and G. Fournet, John Wiley and Sons, 1955. 
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Aggregation numbers 

To calculate the number of block copolymers in an average particle we used the following:  

                                                  
     

                    

      
     

                                          (5) 

where Nagg is the aggregation number, Vdry-core is the volume of the dry core, Vdry-shell is the 

volume of the dry shell, Vmolar is the molar volume and NA is the Avagadro’s number. 
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Table S1. Structural parameters obtained SANS data for P3HT-b-P3HTPy and P3HT-b-P3HTIm in d4-MeOD, D2O and d4-MeOD/D2O mixtures: SLDsol is 

the scattering length density of the solvent and α is the scattering power of the defined q region. Lcore, rcore and Tshell are the core length, core radius and shell 

thickness, respectively, obtained from the best fits to the data using the Core-Shell-Cylinder Model in SasView. Xsol-core and Xsol-shell are the calculated solvent 

fractions in the core and shell, respectively.  

 

CPE Solvent  SLDsol 

(Å
-2

) 

q
-α 

(q<0.2) 

q
-α 

(0.2<q<0.7) 

q
-α 

(q>0.7) 

Lcore 

(nm) 

rcore
 

(nm) 

Tshell 

(nm) 

Xsol-core 

 

Xsol-shell 

 

P3HT-b-P3HTPy d4-MeOD 5.8 ×10
-6

 -1.5 -4.2 -1.83 80 6 2.0 0.81 0.65 

P3HT-b-P3HTPy 50:50 (v/v)  

d4-MeOD/D2O 

6.09 ×10
-6

 -1.38 -4.76 -1.78 11 7.5 9.5 0.31 0.87 

P3HT-b-P3HTPy D2O 6.38 ×10
-6

 -5/3 -5.21 -1.54 9 5.5 8 0.65 0.89 

P3HT-b-P3HTIm d4-MeOD 5.8 ×10
-6

 -0.93 -4.29 -1.79 93 5.4 2 0.79 0.62 

P3HT-b-P3HTIm 20:80 (v/v)  

d4-MeOD/D2O 

6.26 ×10
-6

 -1.36 -4.47 -1.73 12 9 11 0.45 0.96 

P3HT-b-P3HTIm D2O 6.38 ×10
-6

 -1.72 -5.05 -1.63 23 13 11 0.69 0.97 
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Table S2. Structural parameters obtained SANS data for P3HT-b-P3HTPy and P3HT-b-P3HTIm in D2O and d4-MeOD/D2O mixtures: SLDsol is the 

scattering length density of the solvent. rcore and Tshell are the core radius and shell thickness, respectively, obtained from the best fits to the data using the Core-

Shell-Sphere Model in SasView. Xsol-core and Xsol-shell are the calculated solvent fractions in the core and shell, respectively. The aggregation numbers: Nagg-

cylinder and Nagg-sphere, have been calculated for the Core-Shell-Cylinder Model and Core-Shell-Sphere Model fits. 

 

CPE Solvent  SLDsol 

(Å
-2

) 

rcore 

(nm) 

Tshell
 

(nm) 

 Xsol-core  Xsol-shell Nagg-cylinder Nagg-sphere 

P3HT-b-P3HTPy d4-MeOD 5.8 ×10
-6

 - - - - 166 - 

P3HT-b-P3HTPy 50:50 (v/v)  

d4-MeOD/D2O 

6.09 ×10
-6

 74 106 0.67 0.94 197 84 

P3HT-b-P3HTPy D2O 6.38 ×10
-6

 59 95 0.54 0.86 88 101 

P3HT-b-P3HTIm d4-MeOD 5.8 ×10
-6

 - - - - 209 - 

P3HT-b-P3HTIm 20:80 (v/v)  

d4-MeOD/D2O 

6.26 ×10
-6

 77 115 0.39 0.94 151 124 

P3HT-b-P3HTIm D2O 6.38 ×10
-6

 79 122 0.42 0.86 244 236 
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Figure S22. SANS data for P3HT-b-P3HTIm in, d4-MeOD, 20:80 (v/v) d4-MeOD/D2O and 

D2O. For clarity, the d4-MeOD/D2O and D2O data have been multiplied by 0.1 and 0.01, 

respectively. Curved lines show the best fits of the scattering profiles using the Core-Shell 

Cylinder Model. For comparison, the straight solid lines show -2 decay for a Guassian coil 

and -4 decay for Porod decay. 
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Figure S23. SANS data of P3HT-b-P3HTPy in D2O modelled as spheres using the Core-

Shell-Sphere model. 

 
Figure S24. SANS data of P3HT-b-P3HTPy in 50:50 (v/v) D2O/d4-MeOD modelled as 

spheres using the Core-Shell-Sphere model. 
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Figure S25. SANS data of P3HT-b-P3HTIm in D2O modelled as spheres using the Core-

Shell-Sphere model. 

 
Figure S26. SANS data of P3HT-b-P3HTIm in 80:20 (v/v) D2O/d4-MeOD modelled as 

spheres using the Core-Shell-Sphere model. 
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