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NaPSS is commonly studied strongly 5
charged polyelectrolyte.
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Coarse-grained simulations of an ideal strongly
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Atomistic MD simulations

Sodium Polystyrene Sulfonate (NaPSS)

* salt free systems
* number of monomers per chain N =32, 64, 128 and 192
* number of chains M = 27
* atactic
* TIP4P-2005 water model
* L.-OPLS force-field
* run time 4 us for N = 32; 500 ns for N=192
* calculate overlap concentration c*
* and end-to-end distance R*
* volume fraction ¢ is random close packed at c*.

b =23 (k1) = 064

27 chains of N=64 at c=0.098 g/mL
water and Na not shown



Coarse-grained simulations

Standard bead-spring model
* every monomer charged
* charge separation =2.82 A
 Bjerrum length = 7.1A
* number of monomers per chain N: 32—1200
* number of chains > 32

Match atomistic data:

Hydrophobic backbone-backbone interactions are
essential.

Add attractive part of L) between monomers

€. ..=2.0and cutoff=2.5¢

(other LJ interactions are purely repulsive and €=1)
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Image of CG system
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Chain Size at Overlap
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Tangent Correlation: Flexible Chains % ff} Cpaes
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Conclusions 2 (@) G

Performed multichain atomistic simulations of NaPSS at N=32 to 192
Developed matching coarse-grained model enabling simulations to N=1200
Hydrophobic interactions are noticeable in NaPSS

R*/L = 0.38 for the atomistic simulations.
At overlap the chains are not fully extended for these N. Funding & Resources:
Oak Ridge Leadership Computing Facility

From CG simulations, N=1200 is not in the scaling regime.

The scaling regime may not be practically reachable in experiments. DOE Office of Science, Basic Energy Sciences,
N ~ 10,000 and c* < 10® g/mL Division of Materials Sciences and Engineering

Too low of a concentration at the necessary N.
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