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S1- Radius of gyration (Rg) of PEDOT and PSS chains during relaxation 

Rg of PSS and PEDOT chains as a function of relaxation cycles (in a similar presentation to 

Figure 3b (end-to-end length vs relaxation cycle) in the manuscript) is plotted in Figure S1. 

The green shaded area shows the steady-state part. 

 

 

Figure S1. PSS and PEDOT Rg as a function of number of relaxation cycles for “PEDOT-rich-I”, “PSS-rich-I” and “two-phase-I” 
models. 

 

  



S2- Relaxation process for “PEDOT-rich-II”, “PSS-rich-II”, and “two-stage-II” 

The end-to-end length of PEDOT and PSS (Figure S2a) and other morphological parameters 

(Figure S2b), i.e., lamellae size, number of π-π stacked pairings, and the scalar orientation 

parameter S (as defined in Equation 1 in the manuscript), as a function of relaxation cycles 

are shown in Figure S2. Again, the green shaded area shows the steady-state part. 

 
 

 
Figure S2 a) PSS and PEDOT end-to-end lengths, b) average lamella size, number of π-π stacked pairings, and scalar 
orientation parameters (S), for “PEDOT-rich-II”, “PSS-rich-II”, and, “two-phase-II”, through the relaxation process. The green 
shade shows the steady-state part. 

  



S3- Non-cumulative distribution of π-π stacking distance  

The distribution of π-π stacking distance Dπ-π (as described in Figure 2a in the manuscript) for 

all six main models are shown in Figure S3. The maximum lies between 0.35 and 0.36 nm. 

 

 
Figure S3. Normalized (between 0 and 1) distribution of π-π stacking distance Dπ-π for all six main models. 

  



S4- Water intake behaviour of two-phase-I model 

We generated an initial structure of water/polymer/water by placing 4nm thick (previously 

relaxed SPC/e) water layers on the top and bottom of a relaxed two-phase-I model (see 

Figures S4, the snapshots in panel a). After energy minimization and initial relaxations, we 

performed two simulations: (i) 500 ns at 300K and 1 bar and (ii) 50 ns at 1100 K (above Tg) 

and under NVT followed by a 100 ns simulation at 300 K and 1 bar under NPT. The snapshots 

(Figures S4, panel b for 300 K and panel c for 1100 K/300 K) and density profiles of water 

(Figure S5) in z direction during the simulations for both cases are shown. Note that we 

removed polymer chains in the snapshots of Figure1 b and c for a better visualization of water 

diffusion. As is clearly evident, the water swelling and intake is taking place at both 

temperatures; however, due to the glassy nature of this polymer at 300 K, the water diffusion 

is rather slower as compared to 1100 K (one might need a several-μs simulation to see the 

steady-state of the wet film at 300K). Note that the 100 ns simulation at 300 K after water 

diffusion at 1100 K does not result in any phase separation between polymer and water, 

which emphasizes on the miscibility of our PEDOT:PSS models and water at 300 K. 

 

 
Figure S4. Water diffusion into two-phase-I model. a) Initial structure (after energy minimization and a short equilibration). 
b) Water diffusion at 300 K during a 500 ns simulation. c) Water diffusion at 1100 K during a 50 ns simulation followed by a 

100 ns simulation at 300 K. Note that polymer chains are removed for snapshots shown in b and c. 



Figure S5. Density profiles of water for a) 300 K simulation and b) 1100 K simulations. 

 


