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Technical details for section 4 “Specific applications andrectly for stereoregular as well as for atactic systems akel t
discussion: tacticity, additives” are given in the follogi into account correlations between neighboring CG degrkes o
freedom. In that way chain dimensions are in agreement with

0.0.1 Atomistic simulations. For the atomistic simula- atomistic simulations on all length scales beyond the C@ bea

tions performed in this work we used an all-atom (AA) model size
for polysty_rene (P.S}' In the all-atom des_cri_ption each PS The CG model uses a 2:1 mapping scheme, representing
monomer is described by 16 atoms. Periodic boundary CON=. h PS monomer by two CG beads, in contrast to 16 atoms
ditions and a cutoff distance of 1 nm for nonbonded interac-in the all-atom description. Staying sti,II close to the cliat
tions were used_. Cutoff corrections were apphed 0 ENeT9%ructure of the polymer allows to reintroduce chemical de-
and pressure using standard analytical expressions tahas tails into the coarse-grained systems (“inverse mappirgy)

a uniform density beyond the cutoffAll bond length are con-

strained using the LINCS methdtdThe integration time step tEat one glets W?g'equ”'br?tﬁd ?tomlstlclz conforrr]’ngtuw:]slje
was 1fs. the actual equilibration of the long polymer chains happens

. on the CG level. This method was used to obtain initial atom-
All-atom PS 10-mer melts were simulated under.

. . . . stic conformations of mixed systems of long PS chains and
isothermal-isobaric (NpT) conditions at a temperature ofI y 9

503K and 1atm using the Berendsen thermostat (Coup”ngthylbenzene add.|t|ves. . .
: . . The coarse-grained PS 10-mer melts consist of 384 chains
time 0.2ps) and barostat (coupling time 2 fsMelts of

. S . . and were set up with three different tacticities, using tras
10-mers were simulated for atactic, isotactic, and syadiat : : ; .
- ) . ! random sequences for the diads in the atactic system as in the
tacticity. The atactic chains use different random segegnc

of diads with a probabilityp = 0.5 meso diads. Each system atomistic atactic system. CG 3|mulat|pns were performed un
i . der isothermal-isochoric (NVT) conditions at a temperatur
consists of 56 chains of 10 monomers.

The mixed system of ethylbenzene and polystyrene wagf 503K and at the density of the corresponding all-atomisti

simulated under isothermal-isochoric (NVT) conditionsaat Systems using the velocity rescaling thermostat (coupimg

5 ) . .
temperature of 503K and at a density of 910 k§y/ror the .0'2 ps). _The_ 10-mer melts were simulated for 75ns, using an
integration time step of 3fs.

mixed EB/PS systems we used the velocity rescaling thermo- .
staf® (coupling time 0.2 ps) independently for PS and EB. The The CG mixed system of EB and PS has the same number

studied system consists of 24 atactic PS chains with a lerigth of molecules as the corresponding atomistic system. It con-

N . . sists of 24 atactic PS chains with a length of 96 monomers
\?vignz)?%OT(eerSG(x/oTegc:?J?:s?/mOI) and an EB weight fraction (Mw =9984 g/mol) and an EB weight fractiongg of 0.1

(256 molecules). The EB molecules in the CG simula-
0.0.2 Coarse-grained simulations. For the coarse- tion were modeled by the beads also used for PS and the
grained simulations presented in this work a recently develsame nonbonded potentials. The system was simulated un-
oped coarse-grained model for polystyrene was $s@tle  der isothermal-isobaric (NpT) conditions at a temperature
development of the CG model is based on the all-atom forcef 503K and 1atm using the velocity rescaling thermostat
field?, which is used in this work as well. Bonded and non-(coupling time 0.5 ps) independently for PS and EB and the
bonded interaction potentials were developed separdibly. Berendsen barostat (coupling time 5ps). The mixed EB/PS
model reproduces the density of the all-atom model at amsystem was simulated for 96 ns, using an integration tine ste
bient pressure and the local packing of chain segments inf 4fs.
melts of 10-mers in a temperature range between 400K and In all CG simulations periodic boundary conditions and a
above 530K. Special attention was paid to the developmertutoff of 1 nm for nonbonded interactions were used. The mo-
of bonded potentials, which describe local distributions ¢ tion of the center of mass of the whole system was subtracted
in regular intervals. The simulations in this work were per-
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