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Presenter Notes
Presentation Notes
Thank you for the kind introduction. 

It is a great pleasure for me to share my work with you today.  

My research interest is to develop new water treatment technologies by leveraging my knowledge of water chemistry and materials chemistry. 

I will take this opportunity to share some highlights on PFAS research that I have done over the past few years. 

My goal is to give you an idea on the generality of the challenges that we are facing as well as the opportunities that we can take as researchers and practitioners. 

Most of the talk today will be focused on the theme of adsorption.
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Presenter Notes
Presentation Notes
As we all know by now - PFAS is a large family of chemicals that are being used in many consumer products. 

That’s why they have many pathways to get into our water sources and our bodies.
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Population-Wide Exposure to Per- and Polyfluoroalkyl Substances
from Drinking Water in the United States

David Q. Andrews™ and Olga V. Naidenko
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Presenter Notes
Presentation Notes
These data was first published after peer-review last month. It suggested that PFAS is affecting more than 250 million Americans. One key observation from the treatability point of view is that most concentrations are in the low range which make their removal harder. 
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The Price of Really Clean Water: Combining Nanofiltration with
Granular Activated Carbon and Anion Exchange Resins for the
Removal of Per- And Polyfluoralkyl Substances (PFASs) in Drinking
Water Production
Vera Franke,* Malin Ullberg,* Philip McCleaf, Maria Walinder, Stephan J. Kohler, and Lutz Ahrens
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Presenter Notes
Presentation Notes
As we all know by now - PFAS is a large family of chemicals that are being used in many consumer products. 

That’s why they have many pathways to get into our water sources and our bodies.



N

Atmospheric /
y release °

Commercial
users

N — & —
—
&7 <P

Biosolids on
agricultural fields

=

Occupational/
household users

Primary
producer

PFAS

—— Fugitive
release

Evich et al., Science, 2022 Aqueous waste stream 1

wEPA

Office of Research and Development

QVastewater

Wet and dry
deposition

treatment

Incinerator

Landfill



Presenter Notes
Presentation Notes
As we all know by now - PFAS is a large family of chemicals that are being used in many consumer products. 

That’s why they have many pathways to get into our water sources and our bodies.



Major Issues with PFAS Removal/Degradation:
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Presenter Notes
Presentation Notes
Major Issues with PFAS Removal/Degradation:
Over 10000 chemicals in the market.
Highly water soluble
Low concentration, when compared to other background constituents in water. 
C-F bond is shortest and strongest bond in nature.



Fungal /

Degradation Enzymes

Sonolysis

Incineration Electro-chemical
Oxidation

Photocatalysis

Plasma

Activated Persulfate

o
-
©
=
il
=
0
£
Q.
)
0
>
0
Q
L
o
)
o
S 5
-
£
@
Q.
>
11

wEPA

—

Not Viable

Practicality

Office of Research and Development

Feasible

RO/NF

Activated
Carbon

lon
Exchange

Polymers

Foam
Fractionation

Electro-

coagulation

10


Presenter Notes
Presentation Notes
These technologies vary in their practicality and stage of development. 
�Click:
�Today we will focus more on new polymers for PFAS removal
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%dsorption mechanisms of PFAS
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Presenter Notes
Presentation Notes
OK let’s have a closer look on our target.

A PFAS compound would have a hydrophobic tail and an ionized head. 

This makes them highly soluble in water. And also suggests different removal mechanisms depending on the adsorbent. 

On activated carbon, hydrophobic interactions are dominant. While electrostatic interactions are dominant in IX resins.

But things are more complex. Because PFAS tend sometimes to form micelles, which makes the pore size and structure influential on the adsorption process.

When I started this research, I observed three major limitations: 
Testing at high concentrations, up to hundreds of milligrams per liter, which is three or four orders on magnitude higher than PFAS in real water or wastewaters. 
Second - the Efficiency drop in real water samples
The third observation was that the Focus was on long-chain PFAS. 
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Efficient PFAS Removal by Amine-Functionalized Sorbents: Critical
Review of the Current Literature
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Q: Why are amine-containing sorbents efficient for PFAS removal?

A: The interplay between electrostatic interactions,

hydrophobic interactions, and pore size.

Electrostatic
Interactions

Hydrophobic
Interactions

Pore Size

Ateia et al., 2019;
Ateia et al., 2018
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New Optimized Cyclodextrin Adsorbents
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New Optimized lonic Fluorogels
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New Optimized granular adsorbent
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Presenter Notes
Presentation Notes
To conclude this adsorption section, I thought this should be the best example to share with you that – with the right vision – novel adsorbents can be scaled up and applied in consumer products and in water treatment plants.
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The views expressed in this article are those of the author(s) and do not necessarily represent the views or the policies of the U.S.
Environmental Protection Agency.
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U.S. Environmental Protection Agency.'
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