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Table S1. The 12-6 Lennard-Jones parameters used in the simulations

Interaction o[A] g[kcal mol]

S-S! 3.1300 0.4612
Mo-Mo! 4.2000 0.0135
C-C? 3.3900 0.0692
H-H? 0.0000 0.0000
0-0? 3.1656 0.1554
Na-Na’® 2.1600 0.3526
CI-CP 4.8305 0.0128
c-o0* 3.4360 0.0850
C-H* 2.6900 0.0383

Rest Obtained by Lorentz-Berthelot rules.
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Figure S1. Water flux and ion rejection

200 MPa. (a) MoS, monolayer, (b) MoS, bilayer, (¢c) GE monolayer, (d) GE bilayer.
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Figure S2. (a-d) The relationship between the number of filtered water molecules and
the simulation time for membranes with different materials under different pressures.
(e) Number of water molecules and (f) number of Na* pass through the nanopore as a
function of simulation time for four nanopores at a fixed pressure (150 MPa) and a

fixed pore area (64 A2).

It can be seen from Figure S2 that the water flux of MoS,; is much larger than that
of GE regardless of monolayer and bilayer under each exerted pressure. As for
monolayer membrane, MoS, performs 19.8%, 36.8%, 35.3% and 37.4% better than

GE in terms of water permeation under external pressures of 100 MPa, 200 MPa, 250



MPa and 300 MPa, respectively. Similarly, BiMoS, membranes perform 29.9%,
19.1%, 16.5% and 18.4% better than BiGE membranes.



