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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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Monday, August 14, 2023 from 8:40 AM - 9:00 AM
Room 3001, West Bldg. - Moscone Center

Monday, August 14, 2023 from 9:55 AM - 10:15 AM
Room 3008, West Bldg. - Moscone Center
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Evich et al., Science, 2022

PFAS is a family of 
~ 10,000 Chemicals

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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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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C&EN Volume 97, Issue 12
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Evich et al., Science, 2022

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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Evich et al., Science, 2022

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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PFAS

- 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.

Major Issues with PFAS Removal/Degradation:

Repels Oil, 
Water, Heat

Stable
Resist 

Degradation

Bio-
accumulative

Toxic

Mobile
• STATE DEPARTMENT OF PUBLIC HEALTH
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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.
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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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Adsorption mechanisms of PFAS
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Du et al., 2014; Wang et al., 2019 ; Park et al., 2020

Hydrophobic 
Tail

Ionized
Head

Factors that affect PFAS removal:

▪ Hydrophobic interactions.

▪ Electrostatic interactions.
▪ Pore size & structure.

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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Ateia et al., 2019
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Ateia et al., 2019; 
Ateia et al., 2018

Q: Why are amine-containing sorbents efficient for PFAS removal?

A: The interplay between electrostatic interactions, 

hydrophobic interactions, and pore size. 
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Stydex/Styrene Stydex/MA Stydex/Z Stydex/+

Hydrophobic Hydrophilic Zwitterionic Cationic

Wang et al., ACS Central Science, 2022

 High yield >85%

 High surface area >300 m2 g–1

 Modular Synthesis

New Optimized Cyclodextrin Adsorbents 

Zhi-Wei LinProf. Will Dichtel
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New Optimized Ionic Fluorogels

Prof. Frank Leibfarth Irene Mulloy Manning

Manning et al., Angewandte Chemie 134.41 (2022)
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New Optimized granular adsorbent

Not EPA data – Results were provided by the company form a third-party evaluation. 
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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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Ateia et al., One Earth (2023)
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Contact: ibrahim.mohamed@EPA.GOV

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.

'Any mention of trade names, manufacturers or products does not imply an endorsement by the United States Government or the
U.S. Environmental Protection Agency.'

TWO Postdoc Positions
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