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Development of next generation membrane for potable water reuse
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This project aimed to achieve high rejection of N-nitrosodimethylamine

(NDMA) by modifying commercial reverse osmosis (RO) membranes. This project first assessed the
transport of N-nitrosamines through RO membranes by decoding the role of molecular size and nitrogen
atoms, and we identified the size exclusion mechanism governs the rejection of NDMA by RO
membranes. Second, this project systematically assessed the effect of heat modification conditions
on the rejection of NDMA, and achieve an NDMA removal of 80% by a heat-treated RO membrane.
Similarly, this project achieved high rejection (80%) of NDMA by plugging the nanopores in an RO
membrane with a linear-chain amine.
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NDMA [g/mol] area [A7]
4 NDMA C2HeN20  74.1 19.4
4 NMEA C2HsN20  88.1 22.1
4 NPYR C4HsN20  100.1 24.1
NMOR CsHsN20,  116.1 26.9
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HydraPRO SWC5 Chemicals Molecular plug Molecular Molecular Minimum
formula  weight projection
[g/mol]  area [A?]
3.35cm? Amine Hexylamine CeHisN 101.2 20.7
Octylamine CgH1oN 129.2 21.4
Decylamine CioH2sN  157.3 23.4
Dodecylamine CiH27N  185.4 30.2
2 mM Amide Butyramide CsHoNO  87.1 20.3
30 15 Hexanamide CsH1sNO  115.2 20.5
Octanamide CsHi7NO  143.2 25.1
Decanamide CiH21NO 171.3 28.4
Dodecanamide Ci2H2sNO  199.3 28.0
Epoxide 1,2-Epoxybutane C4HsgO 72.1 19.5
4 1,2-Epoxyhexane CeH120 100.2 21.8
1,2-Epoxyoctane CsH160 128.2 25.0
1,2-Epoxydecane C10H200 156.3 27.9
1,2-Epoxydodecane  Ci2H240 184.3 27.2
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