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Reverse Osmosis Membranes Today
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https://complete-water.com/resources/what-is-reverse-osmosis

Fragile, thin, selective and permeable

Porous, non-selective, inexpensive, robust



How These Membranes are Made
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Companies like DuPont, Nitto
Denko, and Toray developed roll-
to-roll  processing to make
membrane at scale.

Paul Morgan was among the first to
mention the use of interfacial John Cadotte found a way to support

polymerization to form thin nylon this membrane with a porous, non-
films. selective membrane.

Cadotte, Patent # US4277344A
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This method has been the primary method for making RO
membranes for over four decades.

The materials have stayed the same as have the methods of

fabrication
In that time, various limitations have been identified
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New Material Platforms for Membranes
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« Large numbers of papers
published on new membrane
materials

« \Very few papers published on
membrane modules and
processes
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Beuscher, U., Kappert, E.J., Wijmans, J.G.

“Membrane research beyond materials science”,
Journal of Membrane Science, 643, 2022, 119902




Membrane Innovation Pipeline and Value Chain

(c) 5% PVDF-TIFE-CFE (ES NA)
—— 5% PVDF-THFE-CFE (ES ABOC)
—— 5% PVDF-TrFE-CFE (ES A120C)

Polymerization }1}} g
— !W »'_E
. 12 14 16 2;1) 20 22 24 2 . . .
Discover a new Synthesize the Characterize Make itinto a Verify membrane
selective new material the new membrane at the lab performance at
material material scale lab scale

anufacture the
material at
relevant scales

ntegrate and | Verify module Assemble the Manufacture the

use in a process performance modules membranes at
relevant scales

End of life




Other Options for Making Polyamide TFC Membranes

Spin Coating Molecular/Atomic Layer Deposition
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Zhou, Z. et al., 2022, Sep. And Pur. Tec., 288, 120648

Welch, B.C. et al., 2024, Chem. Mater., 36, 1362-1374.
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Gu, J. Etal., 2013, Advanced Materials, 25, 4778-4782. Park, S., et al., 2017, Journal of Membrane Science, 526, 52-59.
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Scalable Thin Film Manufacturing with Electrospray
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Ostwal, M., Wazer, E., Pemberton, M., McCutcheon, J.R.,
Journal of Membrane Science Letters, 2022, 100035.
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Where do we Find Game Changing Innovations in
Desalination?

* Think about where innovation has stalled.

* A good place to start is looking at techno

ogy that has changed

little in nearly a half-century: Materials and Manufacturing

* What opportunities to advance new materials have we missed
because we have been reliant on a legacy manufacturing
approach for reverse osmosis membranes.
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