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Development of technologies simulating the transport of micropollutants through
reverse osmosis membrane for potable water reuse
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This project evaluated the importance of membrane properties of reverse
osmosis (RO) membranes on the transport of micropollutants, and identified that there could be RO
skin layer properties other than skin layer thickness and free-volume hole-radius that govern water
and solute permeation. In addition, this project applied a steric pore-flow model to predict the
rejection of micropollutants, and found that their rejection can be predicted by estimating the
free-volume hole-size with a single reference solute and membrane pure water permeability. This
project also employed molecular dynamics (MD) simulation techniques to predict the transport
behaviors of water and three N-nitrosamines. MD simulations showed that diffusivity of
N-nitrosamines increased inversely with respect to their molecular size.
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Compound Molecular
weight
[g/mol]
N-nitrosodimethylamine (NDMA) 74.08

N-nitrosomethylethylamine (NMEA) 88.11
N-nitrosomethylethylamine (NPYR) 100.12

N-nitrosodiethylamine (NDEA) 102.14
N-nitrosopiperidine (NPIP) 114.15
N-nitrosomorpholine (NMOR) 116.12
N-nitrosodipropylamine (NDPA) 130.19
N-nitrosodi-n-butylamine (NDBA) 158.25
1,1,2-trichloroethane 133.40
1,2-Dichloropropane 112.98
Bromodichloromethane 163.82
Bromoform 252.73
Chloroform 119.37
Dibromochloromethane 208.28

Dichloroacetonitrile 109.94
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