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Abstract

The prediction and control of penetration in a polymeric membrane is of critical

importance in green chemistry and energy technology, including gas separation,

water purification, and desalination. We performed molecular simulations of

water transport through a polymeric membrane to clarify the key factors that

dominate water permeation. The effects of additives and chemical interaction

(solubility) on water inhibition were investigated. We found that additives re-

duce water permeability into the membrane. Upon incorporation of the addi-

tive, strength of coordination of water molecules near the membrane surface

increases. Thus, the penetration frequency of water molecules into the mem-

brane decreases. It is suggested that the local environment near the membrane

surface plays a significant role in controlling water permeability. In order to gain

deeper insights into the polymer design, we discussed the chemical interaction

(solubility) parameter change between polymer chains and additives. Using a

repulsive chemical species of a polymer chain for additives can lead to higher wa-

ter inhibition. The ability to control water permeability into the membrane by

polymer design can be exploited for applications in water separation technology.
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