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Who we are?



Who we are?

❑ Dr. Seyed Amirfakhri

ÅPaper Science and Chemical Engineering Department, UWSP

✓Phone: 715-346-2574

✓Email: samirfak@uwsp.edu



Who we are?

❑ My Research Group

✓Paper Science and Chemical Engineering Department, UWSP

✓4 undergraduate students

✓PFAS removal from water

✓Freshwater Collaborative of Wisconsin

✓Adsorption (Our previous grant)

✓Destructive method for PFAS removal (new proposal submitted)

✓Collaboration with UW-Madison



Who we are?

❑ Paper Science and Chemical Engineering Department, UWSP

Å We apply principles of mathematics, science, and engineering to solve problems.

ÅTwo engineering majors at UWSP

Chemical EngineeringPaper Science



Who we are?

❑ Freshwater Collaborative of Wisconsin

▪ A statewide initiative connecting Wisconsin’s 13 public universities to advance 

water research, education, and workforce development.

▪  Freshwater Collaborative Vision:

ÅCreate knowledge to solve freshwater challenges.

ÅRecruit and develop talented professionals.

ÅImprove well-being of natural ecosystems and all people.



Who we are?

❑ Freshwater Collaborative of Wisconsin

▪ Their Role in This Workshop:

ÅThis workshop is financially supported by the Freshwater Collaborative of Wisconsin 

as part of its mission to educate the next generation of water professionals and raise 

awareness of water-related issues, including PFAS contamination.

▪ Learn More:

 https://freshwater.wisconsin.edu/

https://freshwater.wisconsin.edu/


participants

We have a diverse group of participants, including educators from grades 5-12. 

To accommodate this range, we have designed the materials to cover multiple grade 
levels. 

However, not all content will be equally suitable for every grade.

We encourage you to adapt the workshop presentations and materials to best fit your 
students' needs. 

You may find that some sections are more relevant to your class, while others may not 
be as applicable. 

Feel free to modify, emphasize, or skip certain parts to ensure the most effective 
learning experience for your students.

Let us know if you need any support in tailoring the materials!



PFAS Flyer

Before beginning the lesson, 

provide students with either a hard 

copy or an electronic version of 

the PFAS flyer to introduce key 

concepts and background 

information.



Class activity



K-W-L Activity

❑ Pre-lesson

¶This is an individual activity.

¶Distribute the K-W-L activity sheet.

¶Give students 5 minutes to complete the K and W columns. 



K-W-L Activity

❑ After -lesson

¶Give students 3 minutes to share their ideas with the class.



K-W-L Activity-Teachers

▪ Expected Outcomes:

1. Activate Prior Knowledge 

2. Develop Inquiry Skills

3. Encourage Engagement

4. Assess Learning Needs

5. Evaluate Learning Progress



Introduction



Kickoff Question

26% of the world's population didn’t have access to safe 

drinking water in 2023.

Million  Americans who get sick every year from diseases spread 

through water.

άtǊƻǾƛŘƛƴƎ ǘƘŜ ²ƻǊƭŘ ǿƛǘƘ /ƭŜŀƴ ²ŀǘŜǊέ

One of the 10 grand engineering challenges in the 21st century

EPA estimated that between 70 and 94 million US citizens were 

exposed to elevated concentrations of PFAS in 2023.

Ref.:
ÅR. Levin et al., US drinking water quality: exposure risk profiles for seven legacy and emerging contaminants, J. Expo. Sci. Environ. Epidemiol. (2023).



A short question

▪ Have you ever used non-stick pans or waterproof clothing?

▪ Which one do you think may contain PFAS?



What Are PFAS?

▪ Definition:

ÅPFAS: Per- and polyfluoroalkyl substances

ÅMan-made chemicals

ÅIncludes thousands of different chemicals ( 1ͯ0000 substances)

ÅThey are a group of chemicals used to make fluoropolymer coatings and products that 

resist 

✓Heat 

✓Oil 

✓Stains 

✓Grease

✓Water



Class activity



PFAS Scavenger Hunt Activity

▪ Instructions

✓ This is a group activity.

✓ Distribute the PFAS Scavenger Hunt Activity papers.

✓ Look around your home, school, or a provided list of hypothetical items.

✓ For each item, answer the questions in the table.

✓ Give students 10 minutes to complete the table and answer the questions.



Clues-PFAS Scavenger Hunt Activity

❑ Clues

1. Kitchen and Food

¶ Seek out non-stick and greaseproof items. For 
instance: "I help you flip pancakes without  a sticky 
messуfind me where you cook."

¶ "I wrap your burger and fries with care. Am I grease-
proofed? Look ƣőĲƖĲгљ

2. Clothing and Accessories

¶ Seek out waterproof items. For instance: "Rain 
slides right off me, keeping you dry, but my coating 
could be why.љ

3. Home and Furniture

¶ Seek out waterproof and stain-resistant items. For 
instance: "I resist spills and stains underfoot, but 
my fibers might not be good.љ

4. Personal Care and Health
¶ "I make your lashes pop and stay waterproof, but 

check if fќů PFAS-proof.љ

5. Outdoor and Sports

¶ "Camping in the rain? My fabric keeps you dry again 
and again."

¶ "On snowy slopes, I glide with ease. Look for me 
where winter gear pleases.љ

6. Vehicles and Tools

¶ "I help your bike chain run smooth and cleanуbut is 
there PFAS in between?"

¶ Ѣfќů inside your ride, stain-free and sleek. Look for 
my seats if you seek alternatives.љ

7. Miscellaneous



PFAS Scavenger Hunt Activity

▪ After completing the Scavenger Hunt Table, give students 5 minutes to answer 

the following questions:

▪ Debrief  Questions

1. How surprised were you by the number of items that might contain PFAS?

2. Which of these items do you use regularly?

3. What are the trade-offs of using PFAS-containing products versus alternatives?

4. How can you reduce PFAS exposure in your daily life?



What are pfas?

▪ Examples of products that may contain PFAS.

Wax paper Disposable plates Stain-resistant furniture Dental Floss

Fishing gear
Work gloves Firefighting foam Cell phone cases

which one surprised 
you the most and 

why?



PFAS Scavenger Hunt Activity

▪ Instructions

¶Give students 5 minutes to share their findings with the class.



PFAS Scavenger Hunt Activity- Teachers

¶Share more information with students.

Item Found Where You Found It Why Might It Contain PFAS? Potential Alternative

Non-stick frying pan Kitchen Non-stick coatings often use PFAS Ceramic or cast-iron cookware

Microwave popcorn bag Pantry Grease-resistant coatings Plain paper bags for popcorn

Water-repellent jacket Closet
Water-repellent treatments often 

contain PFAS
PFAS-free outdoor gear

Food packaging Fast-food restaurants Grease-proofing chemicals
Uncoated paper or biodegradable 

packaging

Stain-resistant carpet Living room
Stain-proofing treatments often use 

PFAS
PFAS-free carpet

Waterproof shoes Closet Water-repellent sprays PFAS-free waterproofing treatments

Cosmetics Bathroom
Long-lasting or waterproof 

formulations
PFAS-free certified cosmetics

Dental floss Bathroom Certain brands coat floss with PFASWaxed silk or biodegradable floss

Fast-food containers Fast-food restaurants Grease-resistant materials Paper-based containers

Stain-resistant furniture Living room Stain-proofing sprays PFAS-free upholstery treatments

Camping gear Storage/Outdoor gear Waterproof coatings PFAS-free outdoor equipment

Raincoats Closet Water-repellent finishes PFAS-free raincoats

Disposable plates Party supplies Grease-resistant coatings Uncoated biodegradable plates



PFAS Scavenger Hunt Activity

Paint Garage Certain durable paints PFAS-free paint

Cleaning products Under sink Some contain surfactants with PFAS Certified PFAS-free cleaners

Upholstery spray Cleaning supplies Water and stain repellents PFAS-free fabric protectors

Firefighting foam Emergency/fire safety kits PFAS in aqueous film-forming foam Fluorine-free foams

Adhesives Office/garage Durable industrial adhesives PFAS-free adhesives

Car wax Garage Certain water-repellent waxes PFAS-free car detailing products

Grease-resistant paper Deli or bakery Treated for grease resistance Untreated paper wraps

Medical gowns Clinics/hospitals
Water-resistant and non-stick 

coatings
PFAS-free medical textiles

Coated cardboard Takeout or shipping boxes Water or grease-proof coatings Uncoated cardboard

Cookware Kitchen
Non-stick or water-resistant 

coatings
Ceramic or stainless steel cookware

Sports gear Gym/locker room Water or stain-resistant materials PFAS-free sports equipment

Artificial turf Sports fields Water-resistant infill or blades PFAS-free artificial turf

Electronics Home electronics
Insulating materials may contain 

PFAS

Research PFAS-free electronics (still 

limited)

Ski wax Sports gear Fluorinated ski waxes PFAS-free ski wax

Water bottles Kitchen/sports gear Non-stick linings Stainless steel bottles

Industrial lubricants Garage/Workshop PFAS in durable lubricants Fluorine-free lubricants



PFAS Scavenger Hunt Activity

Waterproof makeup Bathroom
Water-repellent and long-lasting 

formulations
PFAS-free cosmetics

Wax paper Kitchen Grease-proof treatment Uncoated parchment paper

Takeout coffee cups Coffee shop Water-resistant lining Compostable cups without PFAS

Diapers Baby supplies Moisture-wicking materials PFAS-free certified diapers

Menstrual products Bathroom Moisture barrier layers Organic cotton products

Backpack rain covers Storage/outdoor gear Waterproof coatings PFAS-free materials

Face masks Personal protective equipment Water-repellent coatings Cloth masks without coatings

Shower curtains Bathroom Water-resistant treatments Fabric or PFAS-free curtains

Non-stick baking sheets Kitchen Non-stick coatings Silicone baking mats

Insulated lunch bags School/work Water and grease-resistant layers PFAS-free insulated bags

Plastic storage containers Kitchen Non-stick inner coatings Glass storage containers

Roofing materials Construction supplies Weatherproofing chemicals PFAS-free roofing products

Garden hoses Garden supplies Flexible, water-resistant coatings PFAS-free garden hoses

Paper towels Kitchen Treated for moisture resistance
Untreated or compostable paper 

towels

Pet beds Living room/bedroom Water and stain-resistant treatments PFAS-free pet beds



PFAS Scavenger Hunt Activity

Baby bibs Baby supplies Waterproof coatings PFAS-free or fabric bibs

Mattress protectors Bedroom Water-resistant layers PFAS-free mattress covers

Bike lubricants Garage Durable water-resistant properties PFAS-free bike lubricants

Yoga mats Gym/fitness equipment Non-slip and water-resistant layers PFAS-free yoga mats

Grocery bags Kitchen/pantry
Water and grease-resistant reusable 

bags
Cotton or jute reusable bags

Car interiors Vehicles Stain-resistant upholstery PFAS-free car interior treatments

Work gloves Garage/Workshop
Waterproof or stain-resistant 

coatings
PFAS-free work gloves

Snow pants Winter clothing Water-resistant outer layers PFAS-free snow gear

Baking parchment Kitchen Non-stick treatments Silicone baking mats

Fishing gear Outdoor gear Waterproof and durable coatings PFAS-free fishing equipment

Phone cases Electronics
Durable and water-resistant 

materials

PFAS-free or biodegradable phone 

cases

Sunscreen sprays Bathroom Water-repellent formulations PFAS-free sunscreen

Coffee makers Kitchen Non-stick components
PFAS-free or stainless steel coffee 

makers

Food storage wraps Kitchen
Non-stick and grease-resistant 

coatings
Beeswax wraps



PFAS Scavenger Hunt Activity- Teachers

❑ Expected Outcomes:

1. Identify Common Sources of PFAS

2. Understand PFAS Distribution

3. Develop Research and Inquiry Skills 

4. Enhance Collaboration and Engagement

5. Reflect on Solutions and Actions

6. Explore Alternative Materials



PFAS history



PFAS history

Environmental& Education Foundation (EREF),  https://erefdn.org/pfas/



DuPont case (C8 contamination)

DuPont used C8 (PFOA) 
in its Teflon production 
at its Washington Works 

Plant in Parkersburg, 
West Virginia

ρωυπί

5ǳtƻƴǘΩǎ ƻǿƴ ǊŜǎŜŀǊŎƘ 
indicated that C8 

exposure was linked to 
adverse health effects.

ρωψπί
 1990s

A local farmer sued 
DuPont after noticing 
severe health issues 

and deaths among his 
cattle

ρωωω

Residents near the 
plant filed a class-

action lawsuit against 
DuPont for 

contaminating their 
water

ςππρ

ςππυ

DuPont settled for $16.5 
million with the U.S. 

Environmental 
Protection Agency (EPA) 

for failing to report 
health risks of C8.

DuPont and its spin-off 
company, Chemours, 

agreed to a $671 million 
settlement with 

residents affected by 
the contamination

ςπρχ

Over decades, DuPont discharged C8 into the Ohio River
Despite knowing the risks, DuPont continued using C8 and failed to 

inform the public or government regulators.

ρωψπί
 1990s



General facts



General facts

▪ General Facts

ÅThey are made up of 

ÅCarbon 

ÅFluorine atoms

ÅEither a sulfonic group (-SO₃H) or a carboxylic 

group (-CO₂H). 

ÅTwo major PFAS subclasses 

ÅPerfluorinated sulfonic acids (PFSAs) 

ÅPerfluorinated carboxylic acids (PFCAs)

Ref.:
ÅB. Tansel, PFAS use in electronic products and exposure risks during handling and processing of e-waste: A review, J. Environ. Manage. 316 (2022).
ÅM. Bentel, Defluorination of Per- and Polyfluoroalkyl Substances (PFASs) with Hydrated Electrons: Structural Dependence and Implications to PFAS Remediation and Management, 

Environmental Science and Technology, 53(7), 2019. 



General facts

ÅShort-chain (ὅ φ) and long-chain (ὅ φ) 

Ref.:
ÅXu et al., PFAS and their substitutes in groundwater: Occurrence, transformation and remediation, Journal of Hazardous Materials, 412 (2021), 125159.

ὒέὲὫὧὬὥὭὲ
carboxylic acid

ὒέὲὫὧὬὥὭὲ
sulfonic acids

ὛὬέὶὸὧὬὥὭὲ
sulfonic acids

ὛὬέὶὸὧὬὥὭὲ
carboxylic acid



Short quiz

❑ Short-chain or long-chain? sulfonic or carboxylic?

▪  Perfluoropropanoic acid

▪ Perfluoroheptanesulfonic acid

ὅ ὅ ὅ

C
C C C

C
C C



Banned or Restricted PFAS

❑ Long-Chain PFAS

▪ Certain long-chain PFAS have been banned or are being phased out globally

ÅPFOA (C8)

✓ Phased out in the U.S. under voluntary agreements like the EPAôs PFOA Stewardship Program (2006-

2015).

ÅPFOS (Perfluorooctane Sulfonate)

✓ Phased out in most countries, but limited use is still allowed in specific industries.

❑ Short-Chain PFAS

▪ Substitutes for banned long-chain PFAS, such as GenX and PFBS. 

▪ These are considered less bioaccumulative but still environmentally persistent and potentially harmful.



General facts

ÅShort-chain (ὅ φ) and long-chain (ὅ φ)

ÅLong-chain PFAS are more toxic.

ÅRemoval of short-chain PFAS is more difficult . 

ὛὬέὶὸὅὬὥὭὲ

ὒέὲὫὅὬὥὭὲ

Number of carbons bioaccumulation 
potential

Adsorption capacity



General facts

▪ Forever chemicals: due to their persistence in the environment.

▪ Do you know the definition of half-life?

ÅThe time required for the concentration of a particular substance to decreaseto half of 

its initial concentration.

ÅPFAS have a high half-life

✓For instance: The half-life of PFOA (one of the PFAS substances) is around 2-3 years in 

human 

ὅ ρπ άὫȾὰ ὅ υ άὫȾὰ



General facts

▪ Forever chemicals: due to their persistence in the environment.

ÅPFAS have a high half-life

✓For instance: The half-life of PFOA (one of the PFAS substances) is around 2-3 years in 

human 

ὅ ρπ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ υ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ ςȢυ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ ρȢςυ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ πȢφς άὫȾὰ

ςȢυ ώὩὥὶί

ὅ πȢσρ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ πȢρυ άὫȾὰ

ςȢυ ώὩὥὶί

ὅ πȢπχυ άὫȾὰ

It takes about 17.5 years to decrease the 
concentration of PFOA in human body by two order 

of magnitudes!!



General facts

▪ 235-1770 tons of PFOS and PFOA have been released into the oceans between 

1958 and 2015.

Ref.:
ÅB. Tansel , PFAS use in electronic products and exposure risks during handling and processing of e -waste: A review, J. Environ. Manage. 31 6 (2022).
Å https://www.arctictoday.com/alarmingly -high -pfas - levels - in - the -populations -of-greenland - the - faroe - islands -denmark -and - the -uk/



General facts

▪ Extreme biological, chemical, and physical stability due to the carbon-fluorine 

bond

ÅHigh potential for bioaccumulation

ÅHigh energy for decomposition

ÅPFAS has been detected in 

Ref.:
ÅHuarui Li et al., A recent overview of per- and polyfluoroalkyl substances (PFAS) removal by functional framework materials, Chem. Eng. J. (2023).



applications



Applications

▪ Stain, oil, soil, greases, and water-resistant materials

▪ Chemical-resistance materials

▪  Temperature-resistant materials

▪ To reduce friction

▪ Surfactants

ÅCosmetics

ÅDrug delivery

ÅTextiles

ÅOintments, creams, lubricants, and gels

ÅEmulsions Ref.:
Å https://19january2021snapshot.epa.gov/pfas/basic - information -pfas_.html



applications

❑ Industries

ÅPaper

ÅLeather

ÅTextile

ÅFire-fighting foams production

ÅMilitary

ÅElectronics manufacturing 

Å…

Ref.:
ÅXiaobo Lei, A review of PFAS adsorption from aqueous solutions: Current approaches, engineering applications, challenges, and opportunities, Environmental Pollution, 2023



Where Are 
PFAS Found?

Fire extinguishing foam 

Airports, shipyards, military 
bases, firefighting training 
facilities, chemical plants, 
and refineries.

Manufacturing or 
chemical production 
facilities that produce or 
use PFAS 

Chrome plating, 
electronics, and certain 
textile and paper 
manufacturers.

Food packaging 

Grease-resistant paper, fast 
food containers/wrappers, 
microwave popcorn bags, 
pizza boxes, and candy 
wrappers.



Where Are 
PFAS Found?

Household products

Stain and water-repellent 
used on carpets, upholstery, 
clothing, and other fabrics; 
cleaning products; non-stick 
cookware; paints, varnishes, 
and sealants

Personal care products 
Some shampoo, dental 
floss, and cosmetics

Biosolids ς like fertilizer 

from wastewater 
treatment plants 

Sometimes used on 
agricultural lands can affect 
ground and surface water 
and animals that graze on 
the land.



Where do they go?

Wastewater 
treatment 

plants

Soil

Drinking water

Air
Oceans/rivers/

lakes

Food 

Animals and 
people



Typical PFAS exposure pathways

Image source: European Environment Agency (EEA), Emerging chemical risks in Europe — ‘PFAS’, 2019, CC-BY license.



Class activity



PFAS debate

❑ Title : "The Great PFAS Debate: Exploring Perspectives on a Persistent Problem"

▪ Print 3 copies of the debate.

▪ Select three volunteers to stand in front of the class and read the debate aloud.

▪ Participants:

ÅAlex (Strongly agrees PFAS is a serious problem)

ÅJamie (Neutral)

ÅTaylor (Strongly disagrees PFAS is a serious problem)



PFAS debate

▪ Ask students to share their responses: 

ÅWhich arguments were most persuasive? Why?



PFAS debate-Teachers

▪ Expected Outcomes:

1. Understand Diverse Perspectives 

2. Develop Critical Thinking Skills

3. Improve Communication and Debate Skills

4. Engage in Evidence-Based Discussion

5. Foster Empathy and Open-Mindedness

6. Apply Knowledge to Real-World Issues



Health & environmental 
Effects of pfas



Health Effects of PFAS

Reproductive effects such as 
decreased fertility or 
increased high blood 

pressure in pregnant women

Developmental effects or 
delays in children, including 

low birth weight, 
accelerated puberty, bone 
variations, or behavioral 

changes

Increased risk of some 
cancers

Reduced ability of the 
ōƻŘȅΩǎ ƛƳƳǳƴŜ ǎȅǎǘŜƳ ǘƻ 

fight infections

LƴǘŜǊŦŜǊŜƴŎŜ ǿƛǘƘ ǘƘŜ ōƻŘȅΩǎ 
natural hormones

Increased cholesterol levels 
and/or risk of obesity



Health 

Effects of 

PFAS

Image source: European Environment Agency (EEA), Emerging chemical risks in Europe — ‘PFAS’, 2019, CC-BY license.



PFaS pathways to enter our body

Ingestion (Eating or 
Drinking)

ωContaminated food 

ωContaminated water

Inhalation (Breathing)

ωAirborne Particles 
from industrial 
emissions, smog, or 
dust
ωVaporized Chemicals

ωIndoor Air Pollution 
from household 
products

Dermal Absorption 
(Skin Contact)

ωContaminated Water 
or Soil (swimming, 
bathing, or working 
with polluted soil or 
water)

ωHousehold Products 
or Cosmetics

Maternal Transfer 
(Before Birth or 
Breastfeeding)

ωPrenatal Exposure

ωBreastfeeding

Injection (Rare)

ωContaminants in 
improperly sterilized 
needles or medical 
equipment



PFAS in the Environment

PFAS compounds were 
detected in over 98% of 
2,094 serum samples 
collected during the 
National Health and 

Nutrition Examination 
Survey (NHANES) 2003ς
2004 (study conducted 

by CDC).

A study from the 
University of Athens 

detected high 
concentrations of 

PFAS in white-tailed 
eagles and harbor 

seals.

PFAS has been 
detected at high 
concentrations in 
aquaculture cage 

samples from the Três 
Marias reservoir in 

Brazil.

PFAS was detected in 
Maryland, USA in 

various water 
sources, including 
finished water, raw 

water, aquifer water, 
groundwater, and 
surface water ( A 
study conducted 

between 2019 and 
2022).

A pilot study 
assessing PFAS in 

seafood samples from 
national and local 

stores in the United 
States found PFBS as 
the only compound 

consistently detected 
in all samples.

PFAS has been 
detected in indoor 
dust from office 
environments in 

South China.



Health concerns

ÅLifetime health advisory levels recommended by EPA in 2022 to protect people 

from adverse health effects

ÅPFOA = 0.004 ppt

ÅPFOS = 0.02 ppt 

ÅGenX chemicals = 10 ppt

ÅPFBS = 2,000 ppt



Hands-On Investigation



Simple filtration experiment

❑ Two options

▪ Option 1: Create a water filtration system

Åhttps://www.nasa.gov/stem-content/activity-three-experiment-with-water-filtration/

Åhttps://www.youtube.com/watch?v=60Big9Ut6Mc

▪ Option two: A series of beakers

https://www.nasa.gov/stem-content/activity-three-experiment-with-water-filtration/
https://www.youtube.com/watch?v=60Big9Ut6Mc


Simple filtration experiment



Simple filtration experiment

▪ Is it possible to remove all pollutants from water using sand filters?

What kind of 
pollutants are in 

water?



Water pollutants

▪ Sands and gravels ▪ Suspended particles▪ Wood and leaves

▪ Dissolved solids ▪ Dissolved gases ▪ Microorganisms



Water pollutants

▪ Particle filtration such as sand filters is effective to remove big particles.

▪ Sands and gravels ▪ Suspended particles▪ Wood and leaves

Sand filters are 
not effective to 
remove PFAS



Ref.: https://www.avidityscience.com/news/water-purification/water-quality-in-automated-watering-systems

Particle Filtration
PFAS

Conventional water treatment processes are 
ineffective for removing PFAS.



A Conventional water Treatment unit

Intake
(Lake/
River)

Screens
Rapid 
mixing

Coagulation/
Flocculation

Disinfection

Coagulant

Sedimentation Filtration

Oxidant/
Disinfectant

Surface Water:

Intake
(Well)

Aeration DisinfectionSedimentation Softening

Oxidant/
Disinfectant

Groundwater:

Large 
Particles

Colloidal Particles Particles Small 
Particles

- Microbial cells
- Taste and Odor

- Gases (H2S, CH4)
- Metals (Fe, Mn)

Particles - Total Dissolved 
Solids

- Hardness

- Microbial cells
- Taste and Odor

They are ineffective for removing PFAS.



Processes for 
PFAS removal



PFAS Removal from Water

▪ It is almost impossible to decompose PFAS naturally

▪ Conventional treatment processes are ineffective

ÅDue to the high energy required to break the ὅīὊ bond (544 Ὧὐ/άέὰ) 

▪ Two general methods for PFAS removal

ÅNon-Destructive methods

ÅDestructive methods



PFAS Removal from Water

Non -Destructive methods

Å Physical process

Å Adsorption on

ÅCarbon-based materials

ÅClays

ÅZeolite

Å Ion exchange resin

ÅMetal-organic frameworks

Ref.:
Amirfakhri et al., Enhanced PFBS adsorption via silver - impregnated activated carbon: Mechanistic insights and Thermodynamic anal ysis, Chemosphere, 
375, 144257, (2025)

ὛὭὰὺὩὶὭάὴὶὩὫὲὥὸὩὨ 
ὥὧὸὭὺὥὸὩὨ ὧὥὶὦέὲ

AὧὸὭὺὥὸὩὨ ὧὥὶὦέὲ



PFAS Removal from Water

Non -Destructive methods

❑ Adsorption

▪ Advantages

ÅSimple process

ÅEfficient

ÅCost-effective

ÅTechnological maturity

▪ Disadvantages

ÅSupplementary treatment processes are required to remove PFAS from the adsorbent 

surface. 



❑ Destructive methods

▪ Chemical process

▪ The energy required to break the ὅ Ὂ bond (υττ ὯὐȾάέὰ) is supplied from

ÅUV+ catalyst

ÅMicrowave + catalyst

ÅLight + catalyst

ÅElectricity + catalyst

ÅUltrasound + catalyst

ÅMicroorganisms

PFAS Removal from Water



PFAS Removal from Water

Ref.:
ÅBentuo Xu et al., Photocatalytic removal of perfluoroalkyl substances from 

water and wastewater: Mechanism, kinetics and controlling factors, 
Chemosphere (2017)

❑Destructive methods



PFAS Removal from Water

❑ Destructive methods

ÅAdvantages

ÅNo further treatment is required.

ÅThe final products are fluoride salts, ὅὕ, and Ὄὕ 

ÅDisadvantages

ÅComplexity

ÅCost



Exploring Household Methods 
for PFAS Removal



Exploring Household Methods for PFAS 

Removal

Activated 
carbon filters

Resin filters
Reverse 

Osmosis (RO)



Class activity



PFAS Contamination in Westfield, Massachusetts

❑ Background Information :

Å Westfield, Massachusetts, is a small town with a history of industrial and military activities. 

Å In 2016, the town discovered that its drinking water wells were contaminated with high levels of PFAS 

particularly PFOS and PFOA, two chemicals used in firefighting foams at a nearby military airbase. 

Å The contamination caused a public outcry, with residents concerned about their health, while local officials 

faced challenges in finding solutions. 

Å Scientists, educators, and students also became active voices in addressing the issue, contributing their 

expertise and perspectives to the discussion.



PFAS Contamination in Westfield, Massachusetts

❑ Key Details:

▪ Two of the town's drinking water wells tested positive for PFAS levels far exceeding federal health advisory 

limits.

▪ PFAS were traced to firefighting foams used at the Barnes Air  National Guard Base near the town.

▪ Residents feared health risks and environmental damage from the contamination.

❑ Challenges:

▪ High costs for well remediation or replacement.

▪ Disputes over financial responsibility (military base, town, or manufacturers).

▪ Educating the community about the science of PFAS and its risks.

▪ Balancing the urgent need for clean water with long-term sustainability.



PFAS Contamination in 

Westfield, 

Massachusetts

▪ Step 1: Assign Stakeholder  Groups

1. Residents

2. Town Officials

3. Military Base Representatives

4. EPA and State Agencies

5. Environmental Advocacy Groups

6. Scientists

7. Educators (e.g., high school teachers)

8. Students



PFAS Contamination in Westfield, Massachusetts

▪ Step 2: Research and Discuss

ÅWithin each group, students discuss their stakeholder's perspective and complete the 
table.

Role Concerns Challenges



PFAS Contamination in 

Westfield, Massachusetts

▪ Step 3: Simulated  Community  Meeting

ÅGroups come together in a simulated community 

meeting to present their perspectives and proposed 

solutions (5 minutes/group ).



PFAS Contamination in Westfield, Massachusetts

▪ Step 4: Collaborative Problem-Solving

ÅAfter the presentations, students work together as a class to create a comprehensive 

action plan addressing:

ÅConstruct the following table on the board and complete it with students.

Immediate needs Long-term solutions Responsibility

1. 1. 1. 
2. 2. 2.

3. 3. 3.

4. 4. 4.

5. 5. 5.



PFAS Contamination in Westfield, Massachusetts

▪ Step 5: Reflection and Call to Action

ÅAsk students to share their reflections addressing the following:

1. What did you learn about balancing different perspectives in solving environmental 

issues?

2. What role do you think scientists, educators, and students play in addressing 

community problems?

3. How would you take action in your community if  faced with a similar issue?



Solutions: Current Efforts

Government regulations 
(e.g., EPA guidelines, 
international bans).

Industry shifts to 
alternative chemicals.

Scientific breakthroughs 
in PFAS removal method.

Currently there is no cost-
effective method to fully 

decompose PFAS.

Filtration techniques using 
activated carbon and specialized 

resins can effectively remove 
PFAS from water, but they do not 

break down the chemical 
compounds.

Personal actions:

Avoid PFAS-containing products.

Use water filters certified for 
PFAS removal.

Community actions:

Support PFAS cleanup 
campaigns.

Advocate for stronger policies.



PFAS Contamination in Westfield- teachers

▪ Expected Outcomes:

1. Analyze the Impact of PFAS Contamination

2. Understand Stakeholder Perspectives

3. Develop Problem-Solving and Negotiation Skills

4. Apply Scientific and Policy Knowledge

5. Enhance Critical Thinking and Decision-Making

6. Improve Communication and Collaboration

7. Connect Classroom Learning to Real-World Issues



Local Relevance



Local Relevance

▪ Wisconsin PFAS Interactive Data Viewer From DNR

▪ https://experience.arcgis.com/experience/d4d131e169ba428384c5ac85c858bd0c

https://experience.arcgis.com/experience/d4d131e169ba428384c5ac85c858bd0c




Future perspective



What do we know about PFAS?

Image source: European Environment Agency (EEA), Figure 3. Level of knowledge of human health 

and environmental impacts of PFAS, CC-BY license.



What do we have to learn still?

PFAS 
detection 

and 
measureme
nt methods

What is 
next?



What can you and your family do?

https://fishadvisoryonline.epa.gov/Contacts.aspx

https://fishadvisoryonline.epa.gov/Contacts.aspx

https://fishadvisoryonline.epa.gov/Contacts.aspx

Test water for 
PFAS

1

Check state 
standards of 
safe levels

2

Install water 
treatment 
systems to 

remove PFAS

3

Look up how to 
avoid PFAS like 
avoiding non-

stick coated pans

4

Do not eat fish from 
polluted lakes and 

rivers 
(https://fishadvisor
yonline.epa.gov/Co

ntacts.aspx)

5

Contact your 
representatives. You 

are a citizen with 
the power of your 

voice and your vote 
when you turn 18.

6

https://fishadvisoryonline.epa.gov/Contacts.aspx
https://fishadvisoryonline.epa.gov/Contacts.aspx
https://fishadvisoryonline.epa.gov/Contacts.aspx
https://fishadvisoryonline.epa.gov/Contacts.aspx
https://fishadvisoryonline.epa.gov/Contacts.aspx
https://fishadvisoryonline.epa.gov/Contacts.aspx


Class activity



K-W-L Activity

❑ After -lesson

¶L (What I Learned): After the lesson, fill  out this column with new facts, concepts, or 

insights you gained.

¶Give students 3 minutes to complete the L columns.

¶Give students 5 minutes to share their findings with the class.



summary



Key takeaways

▪ PFAS are harmful materials.

▪ They are everywhere but 

manageable.

▪ Solutions require a collective 

effort.



Class activity



PFAS game

▪ Option 1: QR Code

▪ Option 2:

Åhttps://quizizz.com/join

ÅJoin code: 2709 6328

▪ Option 3:

Åhttps://quizizz.com/join?gc=27096328

https://quizizz.com/join
https://quizizz.com/join?gc=27096328
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Q&A



Additional sources

Https://www.Epa.Gov/pfas/pfas-explained Https://www.Epa.Gov/pfas/our-current-
understanding-human-health-and-
environmental-risks-pfas

Https://www.Epa.Gov/pfas/increasing-our-
understanding-health-risks-pfas-and-how-
address-them

Https://www.Epa.Gov/pfas/meaningful-
and-achievable-steps-you-can-take-
reduce-your-risk

Https://www.Cdc.Gov/biomonitoring/p

fas_factsheet.Html
https://www.eea.europa.eu/en

https://www.epa.gov/pfas/pfas-explained
https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
https://www.epa.gov/pfas/increasing-our-understanding-health-risks-pfas-and-how-address-them
https://www.epa.gov/pfas/increasing-our-understanding-health-risks-pfas-and-how-address-them
https://www.epa.gov/pfas/increasing-our-understanding-health-risks-pfas-and-how-address-them
https://www.epa.gov/pfas/meaningful-and-achievable-steps-you-can-take-reduce-your-risk
https://www.epa.gov/pfas/meaningful-and-achievable-steps-you-can-take-reduce-your-risk
https://www.epa.gov/pfas/meaningful-and-achievable-steps-you-can-take-reduce-your-risk
https://www.cdc.gov/biomonitoring/pfas_factsheet.Html
https://www.cdc.gov/biomonitoring/pfas_factsheet.Html
https://www.eea.europa.eu/en


Additional sources

▪ PFAS general information

Åhttps://www.youtube.com/watch?v=PPfAASASbuM

https://www.youtube.com/watch?v=PPfAASASbuM
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