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Table S1. Reaction conditions for the synthesis of PNSSx-N3. 

 

PNSS-N3 
NSS 

[g, (mmol)] 

AIBN 

[g, (mmol)] 

CTA-N3 

[g, (mmol)] 

Anisole 

(ml) 

PNSS9-N3 5.056 (19.6) 0.064 (0.393) 0.853 (1.96) 5 

PNSS16-N3 6.001 (23.5) 0.038 (0.235) 0.511 (1.17) 6 

PNSS23-N3 7.018 (27.5) 0.030 (0.183) 0.398 (0.93) 7 

 



 
 

Table S2. Reaction conditions for the synthesized diblock copolymers, P3HT50-b-PNSSx. 

 

P3HT50-b-PNSSx 

P3HT50 

[g, (mmol)] 

PNSS-N3 

[g, (mmol)] 

CuI 

[g, (mmol)] 

DIPEA 

(ml) 

P3HT50-b-PNSS9 
0.250 

(0.03) 

0.578 

(0.180) 

0.057 

(0.299) 
1 

P3HT50-b-PNSS16 
0.250 

(0.03) 

1.03 

(0.180) 

0.057 

(0.299) 
1 

P3HT50-b-PNSS23 
0.250 

(0.03) 

1.5 

(0.180) 

0.057 

(0.299) 
1 

 

 

 
Figure S1. 1H NMR spectrum of P3HT50-ethynyl. 

 



 
 

 
 

 

Figure S2. MALDI-ToF spectrum of P3HT50-ethynyl. 

 



 
 

  
Figure S3. 1H NMR spectrum of PNSS9-N3. 

 

 

 
Figure S4. 1H NMR spectrum of PNSS16-N3. 

 



 
 

 
Figure S5. 1H NMR spectrum of PNSS23-N3. 

 

 

 

Figure S6. 1H NMR spectrum of P3HT50-b-PNSS9. 



 
 

 

Figure S7. 1H NMR spectrum of P3HT50-b-PNSS16. 

 

Figure S8. FTIR spectra of P3HT50-b-PNSS9, P3HT50-ethynyl and PNSS9-N3. 



 
 

 

Figure S9. FTIR spectra of P3HT50-b-PNSS16, P3HT50-ethynyl and PNSS16-N3. 

 

Figure S10. FTIR spectra of P3HT50-b-PNSS9 before (top) and after (bottom) thermal treatment (3 

hours at 150 °C). The spectra have been translated along the transmission axis for clarity purposes. 



 
 

 

Figure S11. FTIR spectra of P3HT50-b-PNSS16 before (top) and after (bottom) thermal treatment 

(3 hours at 150 °C). The spectra have been translated along the transmission axis for clarity 

purposes. 

 

Figure S12. Optical microscopy images of P3HT50-b-PNSS9 as (a) the pristine film in reflection mode; 

(b) the pristine film in transmission; (c) after thermal treatment/deprotection in reflection mode; 

and (d) after thermal treatment/deprotection in transmission mode. These images are 

representative of all of our block copolymers. 



 
 

 

 

Figure S13. Raw 2D GISAXS/GIWAXS image for P3HT50 homopolymer annealed for 3 hours at 150 °C, 

showing a weak SAXS peak just over 17 nm and WAXS peak at ca. 1.6 nm. 

 

Figure S14. Raw 2D GISAXS/GIWAXS images for (a) P3HT50-b-PNSS9, (b) P3HT50-b-PNSS16 and (c) 

P3HT50-b-PNSS23 block copolymers after solvent annealing in THF atmosphere for 36 hours. The 

images on the right hand side are at enhanced intensity to accentuate the WAXS feature. 
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Figure S15. Plot of log D versus log N for the amorphous PSS domains in the block copolymer series, 

P3HT50-b-PSS9, P3HT50-b-PSS16 and P3HT50-b-PSS23. N.B. Caution should be taken when using these 

values as our TGA data show that the shorter PNSS blocks have only been partially thermolyzed and 

therefore the volume occupied by the repeat unit will be moderately different. 

 

 

Figure S16. 1D GISAXS profiles for the diblock copolymers following thermolysis at 150 °C for 3 

hours. These data are taken from Figure 6 of the main manuscript to highlight the second order 

Bragg peaks in each case. 

 



 
 

 

Figure S17. Contact angle images for (a) P3HT50alkyne (55 °) and (b) PNSS16N3 (98 °) homopolymers. 

 

 

Figure S18. Contact angle images of the block copolymers after 3 hours annealing at 150 °C; (a) 

P3HT50-b-PSS9 (93 °); (b) P3HT50-b-PSS16 (95 °) and (c) P3HT50-b-PSS23 (21 °). 

As shown in Figure S14, the contact angle images of the homopolymer films, P3HT50 and PNSS16N3, 

show that PNSS (contact angle of 98 °) is more hydrophobic than P3HT (contact angle of 55 °), due to 

higher surface energy of PNSS in comparison to P3HT (26.9 mN/m).1 Following deprotection 

(thermal treatment at 150 °C for 3 hours), the contact angles of the block copolymers with the low 

PNSS content do not change significantly (due to partial deprotection of the PNSS blocks), whereas 

P3HT50-b-PNSS23 is fully deprotected to P3HT50-b-PSS23, giving a dramatically lower contact angle. 

Thermodynamically, it is more favourable that the lowest surface energy polymer will migrate to 

air/active layer interface, during thermal annealing, in order to reduce the overall energy of the 

system. Therefore the lack of lateral phase separation on the surface could be related to formation 

of a wetting layer of one of the polymer blocks (the extent of deprotection determining which block 

preferentially forms the surface skin). The formation of such wetting layers has been previously seen 

in other block copolymer systems.2,3 To study the buried structure beneath the wetting layer, the 

wetting layer was removed by exposing the films to UV/ozone for varying times, using a Novascan 

PSD PRO-UV ozone generator. The process was optimised for each sample. Figure S16 shows the 



 
 

AFM topography images, revealing phase separated domains after removal of the wetting layer. The 

domain spacing for P3HT50-b-PNSS16 from the Fast Fourier Transform (FFT) is 19.8 nm, giving good 

agreement with the GISAXS measurement of 19.7 nm. However, the domain spacing for P3HT50-b-

PNSS9 and P3HT50-b-PNSS23 could not be read from FFT due to background noise. As an alternative, 

line profiling was used from the topographic images to reveal approximate domain spacings of 29 

nm and 30 nm, respectively, while the GISAXS measurements give 18.8 nm and 20.8 nm. This 

difference is attributed to the approximation in the calculation arising from the noisy images and the 

structure not being completely perpendicular to the surface, which would alter the perceived 

spacing observed from above. 

 

Figure S19. AFM topography images of; (a) P3HT-b-PSS23 after thermal annealing at 150 °C for 3 

hours and before removal of the wetting layer by UV/ozone; (b) P3HT-b-PSS9 after thermal annealing 

and UV/O3 exposure for 7 minutes; (c) P3HT-b-PSS16 after thermal annealing and UV/O3 exposure for 

10 minutes (with FFT inset) and (d) P3HT-b-PSS23 after thermal annealing and UV/O3 exposure for 3 

minutes. 
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