
Based on our estimations, 
exterior building materials 

could be a significant source of 
PFAS to the environment.

Next steps:
1) Promoting PFAS-free alternatives 

2) Disclosing PFAS used in coatings 
industry

3) Investigating and phasing out of 
intentionally and unintentionally 
added PFAS 

v

Take Home Message 

Check out our 
poster on
 19F NMR
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Motivation
PFAS found in elevated levels 
around urban areas.

PFAS are added 
to paints: 
v Surfactants
v Flow agents
v Durability/ stain proofing agents

We hypothesize that exterior 
coatings are a significant source of 

PFAS in the environment.

What can you do?

2) 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆 per Primary Material PM = 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
*+)*

+ × Surface Area of PM (cm2)

Production of 
PFAS

PFAS added to 
paint 

formulations

Paints applied to 
exteriors of 

homes

Exterior surface 
weathering 

PFAS are 
released 

Elevated PFAS 
levels in urban 

areas

Quick Facts: Canada

v95% of paints are imported from the US1

vEstimated demand for paints (2024):692 000 t1 
v7 million single family homes (2016)2

Quick Facts: United States

Primary material in newly built homes US (2022)4 
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Masonry 

• 189,000  
homes 

Concrete & 
Stucco

• 519,000 
homes 

Vinyl

• 250,000 
homes 

Wood

• 45,000 
homes

Method

Surface Area 
Calculations

Building Plans
N=4 

Four primary 
exterior materials 

Product Testing for 
total fluorine (F)

N=67

Estimation of mass of 
PFAS in Exterior 

Building Materials

Key assumptions:

1) Application of 
products was completed 
in 1 layer

2) All surfaces exposed 
to the environment must 
be protected with a 
coating

3) A single coating type 
can be applied to 
multiple different 
substrates

4) PIGE measurements 
represent organic F

Exterior 
products

Oil vs Water 
based Sheen

Substrate: 
masonry, 

concrete & 
stucco, vinyl, 
wood, metal

Ingredients 
on Safety 

Data Sheet

Marked as 
Fluorinated? 
Fluorinated 
ingredients?

Marked as highly 
durable, 

weatherproof, stain 
resistant, good flow

Mass Estimation Formula

Results

31

25

18

26

17 16

0

5

10

15

20

25

30

35

W
OOD

COM
POSIT

E SI
DIN

G
VIN

YL

MASONRY

METAL

EXTERIO
R FEATU

RES

# 
Pr

od
uc

ts
 a

bo
ve

 LO
D 

0

10

20

30

40

50

60

water-based oil-based

# 
Pr

od
uc

ts
 a

bo
ve

 LO
D

Products tested above the LOD

Total products

3)	∑𝑻𝒐𝒕𝒂𝒍 𝑭 𝒉𝒐𝒖𝒔𝒆 𝒆𝒙𝒕𝒆𝒓𝒊𝒐𝒓 = 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝑺𝑨𝒎𝒂𝒔𝒐𝒏𝒓𝒚

+ 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝑺𝑨𝒄𝒐𝒏 & 𝒔𝒕𝒖𝒄

+ 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝑺𝑨𝒗𝒊𝒏𝒚𝒍

+ 𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝑺𝑨𝒘𝒐𝒐𝒅

Sample1 <LoD
Duplicate 1 <LoD
Sample 2 <LoD

Duplicate 2 <LoD
Sample 3 1060

Duplicate 3 1490
Sample 4 <LoD

Duplicate 4 <LoD
Sample 5 2780

Duplicate 5 2360
Sample 6 619

Duplicate 6 275

PIGE testing: Summary
• 52% (35/67) had total detectable F above the LOD
• Maximum: 6170 µg/g

Primary Material: Wood
Total F in house exterior : 

Masonry: 13 m2

gflourine :
8g, 13g, 35g

Primary Material: Masonry
Total F in house exterior:

Metal: 101m2

gflourine:
1g, 2g, 7g

Primary Material: Vinyl
Total F in house exterior :  

Wood: 172m2 
gflourine :

1g, 2g, 8g 

Primary Material: Concrete & Stucco
Total F in house exterior :

Wood: 66m2

gflourine : 
4g, 11g, 41g

Concrete: 283m2

gflourine :
20g, 39g, 159g 

Metal: 411m2

gflourine :
33g, 41g, 142g  

Vinyl: 82m2

gflourine : 
1g, 2 g, 7g

Stucco: 14m2

gflourine : 
8g, 13g, 35g

PIGE: QA/QC

6 lab duplicates:
• Duplicates and samples were 

replicable 

6 lab blanks:
• Blanks showed TF below the 

LOD

* Calculation excludes volatile PFAS

𝟏)
𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝐜𝐦𝑷𝑴

𝟐 =
𝒈𝒇𝒍𝒖𝒐𝒓𝒊𝒏𝒆
𝐜𝐦𝒔𝒂𝒎𝒑𝒍𝒆

𝟐 ×
𝐜𝐦𝒔𝒂𝒎𝒑𝒍𝒆

𝟐

𝒈𝐩𝐫𝐨𝐝𝐮𝐜𝐭
×
𝒈𝐩𝐫𝐨𝐝𝐮𝐜𝐭
𝐜𝐦𝑷𝑴

𝟐
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percentile
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57g 91g 342g

10th 
percentile

Median 90th 
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PFAS found 
here

v Detection frequencies of products with total F

v No relationship between price and PFAS content

R² = 0.0053
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Weatherproof

Moisture protection

Spatter resistant

UV resistant

Excellent adhesion

 Mildew protection

Durable

Good flow

# of Products TF < LOD # of Products with TF > LOD

* PIGE: particle-
induced gamma-
ray emission 
spectroscopy
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LOD = 5 µg/cm2
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