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In order to study diffusion behavior of Na* and water in polyamides that have permselectivity
between ions and water, molecular dynamics(MD) simulations were conducted using TSUBAME super
computer of Tokyo Institute of Technology. Molecular models consisting of polyamide and NaCl aqueous
solution were constructed and the constant number-pressure-temperature(NPT) ensemble at 3MPa and
298K was used for the simulations. The results suggested that trapped Na* among polyamide chains
contribute to the increased diffusivity selectivity of water/Na* in the polyamide.
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Fig.1 Wall time versus number of CPU cores
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Fig.2 Schematics of typical molecular model used
for molecular dynamics simulations. Yellow
sphere: Na*, Blue sphere: Cl', Small molecular

consisting of red and white lines: Water.
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Fig.3 Mean square displacement as a function of
time in NaCl aqueous solution region described in

Fig.2.
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Table 1 Diffusion coefficient of water and Nat at

298K

Material Dyater Dya+ Dyater /Da+
'Surface NaCl aqueous solution 26.7 10.2 2.61
NaCl aqueous solutiong,, 22 13 1.7
'Polyamide 3.86 00181 213

Calculated by molecular dynamics simulation using model described
in Fig.1.

’Measured by pulsed field gradient NMR method.

D: Diffusion coefficient (m%/s) (x10'°)
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Fig.4 Snapshot during molecular dynamics

simulation for model described in Fig.2.
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