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S.1 — Atomistic MD simulation details

The Gromacs 2020.6 software was used to perform the atomistic molecular dynamics
simulations, using the leap-frog algorithm to integrate the equations of motion. A timestep
of 2 fs was used and the cut-off distance was set to 1.4 nm. Beyond the cut-off distance,
dispersion interactions were corrected by adding the missing energy and pressure to the
system and electrostatic interactions were approximated with the Particle-Mesh Ewald
(PME) algorithm!2, All bonds containing hydrogen atoms had the bond distance
constrained using the LINCS algorithm?. The OPLS-AA* force field was chosen to model
the ethylene oxide and propylene oxide oligomers where the degree of polymerization
equals 8. Initial configurations of cubic boxes containing 300 molecules were randomly
generated with packmol®. An initial energy minimization step was performed before an
equilibration stage in the NpT ensamble for a total of 1 ns. Production runs in the NpT
ensemble were conducted for a total of 10 ns. Temperature and pressure were kept
constant using the Nosé-Hoover®’ thermostat with a coupling constant of 0.5 ps and the

Parrinello-Rahman® barostat using a coupling constant of 10 ps.



S.2 — SAFT-y-Mie derivative properties

S.2.1 — Isothermal compressibility coefficients
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Figure S1 — Experimental (markers) and SAFT-y-Mie (lines) isothermal compressibility coefficients for
diglyme (a), triglyme (b) and tetraglyme (c) as a function of pressure and temperature.



S.2.2 — Isobaric expansion coefficients
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Figure S2 - Experimental (markers) and SAFT-y-Mie (lines) isobaric expansion coefficients for diglyme
(a), triglyme (b) and tetraglyme (c) as a function of temperature and pressure.
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