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Goals: To remove PFAS and Se from water to acceptable levels while achieving pipe-parity with current technologies NAWI CONNECTIONS

Current PFAS Treatment Technologies Current Se Treatment Technologies Period of Performance: March 2022 — March 2025.

* Granular activated carbon or anion exchange resins * Reduction to Se® by zero-valent iron and bioreactors Challenge Area/Topic Area: Materials and Manufacturing Topic Area

This project is focused on the development of novel adsorbents for the removal of Se
and PFAS from contaminated water. The functionalization of porous polymer
networks will generate high-performance materials that achieve pipe-parity for these

Our ApprOaCh separations.
NAWI Leverage:

* Low capacity and selectivity, impaired by complex water matrices * Slow, low capacities, large volumes of contaminated sludge

* Functionalize PPNs with PFAS- or Se-selective binding groups to leverage electrostatic, hydrophobic, fluorophilic, H-bonding, redox, or chelating interactions

NAWI has allowed for a diverse team of experts from industry and academia to be

* These PPNs can then be incorporated into composite membranes and pellets for efficient flow-through removal of contaminants' assembled to work towards these challenging separations.
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* Fluorophilic interactions lead to stronger PFAS binding than hydrophobic
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interactions.

* Electrostatic and hydrogen-bonding interactions drive short-chain PFAS adsorption while hydrophobic and fluorophilic interactions boost long-chain adsorption Selenium adsorption
* Electrostatic interactions lead to rapid adsorption kinetics but low Se selectivity.
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 PPN-6-R also shows uptake of Se(VI), but selectivity is an issue due to lack of Se reduction * Flow-through testing underway in columns and
PN.GR oN.0n Bl PPN.G.SH electrodialysis systems REFERENCES
0.6 06 100
' | PPN-6-R . ) . . 1) Uliana, A. A.; Bui, N. T.; Kamcev, J.; Taylor, M. K.; Urban, J. J.; Long, J. R. lon-Capture
0.5 - 05 - PPN-6-QA sodm 11 I [ [] [l Electrodialysis Using Multifunctional Adsorptive Membranes. Science 2021, 372, 296—
“‘—6 ' PPN-6-SH - - . 299
0.4 - s = 1l.llp e
| £ 0.4+ £ 60- -
0.3 - = 03- S _ ACKNOWLEDGEMENTS
- b 5 401" B
0.2 PPN-6-R O 02 (-'2 1 | B N - .
- PPN-6-QA 87T = 0. PFAS/Se capture This material is based upon work supported by the National Alliance for Water
01— ~ 2 ' N non-toxic pure non-toxic . ’ Innovation (NAWI), funded by the U.S. Department of Energy, Energy Efficiency and
PPN-6-SH 201 i i
- < 0 i | u ( brine water brine Renewable Energy Office, Advanced Manufacturing Office under Funding
o0+ OO OO o0 2 é é = é Ié = é I§ o PEAS or Se o other anions o other cations Opportunity Announcement DE-FOA-0001905.
o 1 2z 3 4 S5 b6 0 200 400 600 800 1000 1200 1400 160( o SO HSO.-SO2- anion (e.g., NO,, CI) (e.g., Na*, Ca*) . . | .
Equilibrium Se(IV) concentration (mmol/L) Time (min) | o UIRUs . — We would like to acknowledge our Project Support Group members. Adam Uliana,
Concentration of competing ion (ppm) Dean Welsh, Jeff McDonough, and Benny Freeman for their valuable input.

This material is based upon work supported by the National Alliance for Water Innovation (NAWI), l pra— P E l
funded by the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy (EERE), Industrial Efficiency and Decarbonization Office, under Funding Opportunity 2 ELECTRIC POWER

Announcement DE-FOA-0001905.

COLORADO SCHOOL OF RESEARCH INSTITUTE
MINES



	Slide 1

