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Figure S1: Snapshots of the layer (left) and droplet (right) system setups with water-
chloroform (top) and water-cyclohexane (bottom).
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Figure S2: Density profile for the water-chloroform bilayer system, where each phase is
treated individually. All TR simulations were performed using n, = 5. Solid lines correspond
to chloroform and dashed lines correspond to water. Note that no mixing of the phases occurs
and the interface is located at a relatively narrow z-range, which indicates that the shape
and position of the interface evolves little over the chosen simulation time.
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Figure S3: Average change (in number of molecules) of the mid-range pairlist between
two pairlist updates (i.e. every n,, steps). A cubic SPC water box of 1000 molecules
was simulated under NVT conditions using the TR CFA algorithm with a Nosé-Hoover
thermostat. The mid-range shell was bound by Ry, = 0.8 nm and R; = 1.4 nm. After
0.4 ns equilibration time, all molecule coordinates were written out every outer time step
Ny At = n, At during 1000 consecutive pairlist updates. One random molecule was selected
and the difference between two consecutive pairlist updates was tracked for the mid-range
pairlist. The average number of water molecules in the mid-range pairlist is 305.
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Figure S4: Mean residence time as a function of the z-coordinate for the two investigated
layer systems with water-chloroform (left) and water-cyclohexane (right) using a Nosé-Hoover
thermostat. 100 vertical slices of 0.3 nm width were used. Simulations were performed under
NVT conditions over 1 ns with the SR scheme (purple, red and orange lines) and the TR CFA
scheme (light and dark blue lines) with three different update frequencies (n, = 1,5, 10).
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Figure S5: Probability density function (PDF) of the angular distribution for the chloroform
(top) and water (bottom) molecules with respect to the interface normal vector 7i; (along
z-axis). For the water and chloroform molecules j the dipole moment d; was used for the
calculation of cos(f;) = i’] jj. For the calculation of the molecular orientations, a slice
of 2 nm thickness was considered at the interface for each phase. Note that the density
artefacts of the TR setups are accompanied with a small change of the angular distribution

in chloroform.
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Figure S6: The root-mean-square deviation (RMSD;) of the chloroform density p was cal-
culated for each time-step ¢ with respect to the average density p of all frames as given in
Eq. (1) below. The displayed result corresponds to the water-chloroform bilayer simulated
with the TR CFA algorithm using n,, = n, = 5 and a Nosé-Hoover thermostat. This graph
indicates that the density artefacts (deviations) occur on a much shorter time scale than the
simulation time of the systems (1 ns). Therefore, the simulation results are considered to be
converged.

RMSD, = | Y (pi — pir)? (1)

i=1
t : simulation timestep
b : number of bins along z (b = 200)

7 : bin number

1
Pit = Vz;mk

L I

pPi = T ; Pit

T : total number of timesteps considered
N; : number of molecules within bin 2

V; : volume of bin i (V; := 12.125 [nm?])

my, : mass of molecule &
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Figure S7: The density profile with respect to droplet radius is shown for the chloroform
in water (top) and for the cyclohexane in water droplet (bottom) using a Nosé-Hoover
thermostat under NVT conditions. Note that the transition region between the two phases
is broadened, in comparison with the planar systems. This broadening is caused by deviations
of the droplet from its ideal spherical symmetry during runtime.
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Table S1: Average box volume V and pressure P for the water-cyclohexane layer system
with corresponding standard deviation AV and AP. The first 200 ps were discarded for
equilibration. Averaging was performed over production runs of 1 ns length.

Condition n, mn, V+AV [nm?] P+ AP [atm)]
1 1 2425 85.2 1+ 34.0
1 5 2425 87.7+ 34.8
NVT 1 10 2425 81.7 £ 34.7
5 5 2425 46.6 £ 33.0

10 10 2425 —31.1+35.6
1 1 2451+ 1.6 10.9 £ 29.0
1 5 2440 £ 1.8 9.3 +29.8
NPT 1 10 2439 £ 1.5 9.6 = 30.0
5 5 2432+ 1.6 11.7+29.4
10 10 2410 £ 1.7 36.3 £30.4
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