We discuss a straightforward technique for obtaining parameters of coarse-grained models for mesoscale simulation of polymeric materials. The molecule of interest is first dissected into fragments of approximately similar size. Based on the chemistry of the fragments, we choose reference compounds that represent the corresponding sections of the molecule. We fit the parameters that describe the conservative interactions of these fragments to simple thermodynamic properties of the solutions of reference compounds, in particular, to the infinite dilution activity coefficients γinf of the corresponding binary solutions. This means that γinf  for model solutions composed of quasiparticles impersonating different fragments of the molecules of interest have to match the activity coefficient of real solutions of representative compounds. For electrolytes, we fit the parameters to the dependence of on molality m in a wider range of concentrations. Experimental (m) strongly depend on the chemistry of the electrolyte and are very sensitive to conservative repulsion parameters aIJ The rigidity of polymer is fitted to simple atomistic simulations.

This scheme is applied in dissipative particle dynamics simulations of self-assembly in solutions of several ionic and anionic surfactans of different chemistry and concentration. Ions are modelled using smeared-charge particles. The results are verified against experimental data on critical micelle concentration and micelle size at varying temperature. We evaluate the ability of such models to reproduce the behavior or self-assembly in ionic surfactants. The consistency of method is examined by comparison of results obtained with models of different level of cousre-graining and parameterization using data on different reference compounds.
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Figure 1. Schematics of simulation procedure for MEGA-10 surfactant. Left: the molecule was dissected into 5 soft beads. For each of them, we chose a reference compound. Octane modeled as a dimer TT of two hydrophobic tail beads, CH3CON(CH3)2 presented as monomer M, OHCH2(CHOH)3CH2OH as dimer HH, (H2O)4 as W bead. Right: Monte Carlo simulations with coarse-grained DPD models are utilized to calculate the reference correlations between the conservative repulsion parameters aIJ and infinite dilution activity coefficient of reference solutions ∞. Then aIJ are obtained by interpolation of the experimental ∞ onto the reference curves. Middle: with the parameters obtained, we perform DPD simulations of surfactant self-assembly. The resulting critical micelle concentration and aggregation number are in a god agreement with experimental data. 45 The applicability of this approach is not limited to soft-core models typical to DPD, but can easily be extended to other explicit-solvent coarse-grained models, for example, with Lennard-Jones hard-core bead types.
