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Supplementary material 
 
Numerical method 
The numerical solution of the minimization of the free energy functional is obtained by 
discretization of the radial coordinate into parallel spherical layers of thickness δ. Define the ith 

spherical layer as the region between   (i−1)δ ≤ r < iδ . The packing constraint in discrete form 

for layer i becomes 
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V(i) is the volume of the spherical layer between (i-1)δ and iδ. 
The pdf of the pluronic chain is given by 
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The volume fraction of water is  

  φw (i) = exp[βμw −βπ(i)vw −χeo−w φeo(i) −χpo−w φpo(i) −2(ln xw (i)− ln2ρw (i)vw −βΔFw )]  (S3) 

The fractions of different hydrogen bonds are 

 
  
ln xw (i)− ln(1− xw (i))−βΔFw = ln[1− xw (i)− xeo(i)ρeo(i)

ρw (i)
−

xpo(i)ρpo(i)
ρw (i)

]+ ln 2ρw (i)vw (S4) 

  
ln xeo(i)− ln(1− xeo(i))−βΔFeo = ln[1− xw (i)− xeo(i)ρeo(i)

ρw (i)
−

xpo(i)ρpo(i)
ρw (i)

]+ ln2ρw (i)vw  (S5) 

  
ln xpo(i)− ln(1− xpo(i))−βΔFpo = ln[1− xw (i)− xeo(i)ρeo(i)

ρw (i)
−

xpo(i)ρpo(i)
ρw (i)

]+ ln2ρw (i)vw (S6) 

 
Substituting eqs (S2)-(S6) into the constraint eq. (S1) results in a set of coupled nonlinear 



equations for the lateral pressure fields and that together with the self-consistent equations for the 
average volume fractions of the PEO and PPO, Eq (2) in the text, are solved by standard numerical 
methods. 
The chain model that we employ to generate the chain conformations is a three-state RIS model. 
We generate one configuration with the middle point at the position of r=0, and then translate it for 

10 times with different random positions within r [0, R](R = imaxδ) . The total number of 

configurations is 106 for all the calculations. The spherical layer thickness is nm2.0=δ . Each EO 

segment and PO segment occupies three layers due to nmreo 25.0=  and nmrpo 28.0= . 

Free energy for mixed solvents 
In the case of mixtures of solvent we need to consider all the possible combinations of hydrogen 
bond pairs, as well as the fact that when D2O and H2O are mixed there is isotope exchange and we 
also find HDO molecules. Therefore, the total free energy will include all the appropriate mixing 
terms, the different hydrogen bond pairs possibilities as well as the vdw type of interactions 
between the different types of solvents and the different types of polymer segments. The 
generalization of the free energy for the case of solvent mixtures is then given by 
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where xeoh (r) is the fraction of eo-h hydrogen bonds at r, xeod (r) is the fraction of eo-d hydrogen 

bonds at r, xpoh (r) is the fraction of po-h hydrogen bonds at r, xpod (r) is the fraction of po-d 

hydrogen bonds at r, xhh (r)  is the fraction of oh-h hydrogen bonds at r, xhd (r) is the fraction of 

oh-d hydrogen bonds at r, xdh (r) is the fraction of od-h hydrogen bonds at r and xdd (r)  is the 

fraction of od-d hydrogen bonds at r. 
Note that the free energy explicitly considers the fact that in mixtures of D2O and H2O there is 
proton-deutereum exchange and therefore one needs to explicitly include DHO, which  
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