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Figure S1 Molecular structure of graphyne-3 (a) and graphyne-4 (b) sheets together with an AB-

stacked graphyne-4 bilayer (c).
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Figure S2 (a) Variation of the number of water molecules permeated with simulation time. (b) Linear 

dependence of the water flux across a bilayer on the applied pressure.
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Figure S3. Density profiles of water molecules along the z-axis for single-layer G3 and G4 and for double layer 

G3 membranes with different layer spacings. The dashed lines show the positions of graphyne membrane sheets.
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Figure S4. Hydrogen bonding profiles as the average number of hydrogen bonds per water molecule at small 

intervals along z-axis for single layer graphyne-3 and graphyne-4 membranes with AA stacking configuration. 

The membrane is located at z = 15 nm. A donor-acceptor distance of 0.35 nm and donor-hydrogen-acceptor 

angle of 30º have been taken as the geometrical criteria for hydrogen bonding. The feed values being slightly 

lower due to the gradual depletion of the feed solution during the time interval of averaging (i.e. from 0 to tf).
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Figure S5. Variation of the salt rejection for graphyne-4 membranes (a) with layer spacing at the applied 

pressure of 200 MPa; (b) with the applied pressure (single layer).


