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Executive Summary 
For decades, makers of textiles including apparel and home furnishings have turned to the 
persistent toxic chemicals known as per- and polyfluoroalkyl substances (PFAS) to make their 
products resist water and stains. But their choice to use these “forever chemicals” has 
contributed to contamination of drinking water, homes, people, fish, and wildlife with 
chemicals that can cause cancer, suppress the immune system, increase cholesterol, and lead 
to other serious health problems. 
 
Even though PFAS are in many of the items we use every day, we know shockingly little about 
which products contain this harmful chemical class—with almost no product labels disclosing 
their presence. To uncover this hidden information, we investigated three kinds of commonly 
used products, purchased from 10 major retailers. We tested for the presence of PFAS in the 
three categories of products: outdoor apparel, bedding, and tablecloths and napkins. To our 
knowledge, this testing provides the first brand-specific information on the presence of PFAS 
in key home furnishings such as mattress pads, comforters, and tablecloths.  
 
We selected 20 items from each of the three categories, choosing mainly items advertised as 
stain- or water-resistant. We purchased the items from the following retailers: Amazon, Bed 
Bath & Beyond, Costco, Dick’s Sporting Goods, Kohl’s, Macy’s, REI, Target, TJX, and Walmart. 
We screened the 60 items for total fluorine, as fluorine may indicate the presence of PFAS, 
then commissioned PFAS testing of items with fluorine above our screening level. Analysis for 
total fluorine and PFAS was conducted at independent laboratories. 
 
We found that PFAS are still in wide use in apparel and home furnishings, despite 
availability of alternatives: 
 

1. PFAS are commonly used for stain and water resistance. The majority (72%) of items 
marketed as stain- or water-resistant contained PFAS. On the other hand, none of the 
items without stain or water resistance marketing appeared to contain PFAS. 
 

2. Multiple types of consumer products contain PFAS. We detected PFAS in a wide 
variety of products that included rain jackets, hiking pants, shirts, mattress pads, 
comforters, tablecloths, and napkins. 

 
3. No retailer’s product line was totally PFAS-free. At least one product from each of 

the 10 retailers contained PFAS. 
 

4. Manufacturers have been using a mixture of PFAS that includes compounds banned 
in other countries. Our testing found not just the newer compounds believed to be the 
most commonly used, but also the older PFAS banned in the European Union and 
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phased out by major U.S. manufacturers. Most PFAS-containing items (74%) tested 
positive for these older PFAS. 
 

 
5. Alternatives to PFAS for stain and water resistance are in use. We found items in 

each category that were marketed as stain- and/or water-resistant yet appeared to be 
free of PFAS-based treatments. 
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The widespread application of PFAS to textiles bears significant responsibility for a toxic trail of 
pollution that begins with the manufacture of the chemicals, continues as they are applied to 
fabric and made into products, enters homes, schools, and workplaces as finished items are 
sold and used, and ends with widespread contamination of air and water after disposal of the 
products. 
 
Safer alternatives can be used to prevent the contamination of homes, bodies, wildlife, food, 
and drinking water with PFAS. Retailers, manufacturers, and state and federal leaders each 
have a role to play to bring a swift end to this unnecessary use of PFAS. 
 
We recommend the following: 
 
Companies that make home furnishings and apparel should adopt public corporate chemicals 
policies to phase out PFAS use and move to safer methods, disclose all product ingredients, 
and keep the public updated on progress. 
 
Retailers should “mind the store” by adopting public corporate chemical policies to ensure all 
textile products available for sale are free of PFAS and contain only safer substitutes, requiring 
suppliers to provide full ingredient information, and reporting progress to the public. 
 
State and federal leaders should pass polices to end the use of PFAS in all textiles, establish 
comprehensive chemicals policies to replace harmful chemicals with safer alternatives, ensure 
cleanup of contaminated communities, and wield government purchasing power to avoid 
PFAS. 
 
We can envision a future in which the clothes we wear and all products in our homes, schools, 
and workplaces are free of toxic chemicals. PFAS—incredibly persistent, and so mobile that 
they have contaminated drinking water for millions of people—clearly don’t belong. To work 
towards this future, we need to phase out the “forever chemicals” that jeopardize it. 
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Introduction 
The harms from PFAS, the extremely large class of fluorinated chemicals found in drinking 
water, indoor and outdoor air, household dust, breast milk, and the blood of nearly every U.S. 
resident, are well known.1 They include reduced immune response, cancer, damage to the liver 
and kidney, and other serious impacts to health.[1] Less well known are the many kinds of 
products—items we use in our everyday lives—that continue to contain these chemicals, 
despite the abundance of evidence that they are harmful.  
 
For this study, we sampled three categories of textile products to learn more about the extent 
of PFAS use: outdoor apparel, tablecloths and napkins, and bedding. This research updates 
previous studies that have analyzed outerwear for PFAS and provides new information on the 
presence of PFAS in home furnishings. In these types of products, PFAS may be used as 
surface treatments and/or as membranes laminated to fabric, providing stain and water 
resistance. For example, outerwear may contain a PFAS-based membrane, a surface 
treatment on the outer surface of the garment (often termed a durable water repellent), or 
both. Other products, such as tablecloths, are likely treated only with a surface treatment to 
provide stain repellency. 
 
Unfortunately, these uses of PFAS leave a toxic trail of pollution that begins with 
manufacturing of the PFAS membrane and surface treatments, continues as treatments are 
applied to fabric and made into garments and indoor furnishings, enters homes and 
workplaces as finished products are sold and used, and ends with widespread environmental 
contamination from landfills and incinerators after disposal. 
 

PFAS manufacture  
Manufacturing plants that make PFAS are well-known creators of PFAS pollution hot spots.[2, 
3] When it comes to textiles, that means the manufacture of the surface treatments applied to 
fabric. But in addition to the PFAS surface treatments used on many textiles, some outdoor 
apparel also contains a PFAS-based membrane, a layer that makers laminate to the inside of 
the jacket fabric to help create a waterproof yet breathable garment. With its many tiny holes, 
the microporous membrane serves to keep rain droplets from crossing the fabric from the 
outside while allowing water vapor to escape from the inside[4]. Sadly, the manufacture of the 
type of PFAS used for these membranes, as well as of the surface treatments for textiles and 
other products, has contaminated drinking water for communities around the globe. These 
include at least 69,000 residents of the Ohio Valley in Ohio and West Virginia who drank water 
contaminated by DuPont’s Washington Works plant in Parkersburg, West Virginia (now 
operated by the DuPont spinoff Chemours. People who lived in water districts closest to the 
plant had the highest blood levels of PFOA, a PFAS used as a processing aid to manufacture 

 
1 In this report, we define PFAS using the Organization for Economic Cooperation and Development definition, 
found at https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/ 
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Teflon® and found in diverse products made at the plant such as surface treatments for textiles 
and paper.[5] PFOA emissions to air and to the Ohio River during decades of PFAS 
manufacture in Parkersburg contaminated groundwater used for public and private drinking 
water wells.  
 
Beginning in 2006, the eight primary U.S. makers of PFAS entered into an agreement with the 
U.S. Environmental Protection Agency (EPA) to reduce PFOA emissions.[1] Some have since 
switched to other fluorinated processing aids such as GenX to make Teflon® and related 
plastics, creating new contamination problems. For example, in 2016, EPA and university 
scientists from North Carolina found GenX in high concentrations in a drinking water intake 
from the Cape Fear River downstream of the Chemours manufacturing plant in Fayetteville, 
North Carolina.[6] This part of the Cape Fear River provides drinking water for more than 
250,000 North Carolina residents.[7] 
 

Factories that apply PFAS to textiles  
Textile mills typically apply finishing chemicals including PFAS water- and stain-resistance 
treatments by immersing the fabric in a solution, using rollers to remove excess liquid, then 
curing with heat.[8] This process provides opportunities for PFAS to pollute water and air, as 
the excess liquid becomes contaminated wastewater and the application process results in air 
emissions of volatile PFAS. Thus, textile mills can also serve as local sources to create 
contamination hotspots: one in-depth study of a textile mill in China found elevated levels of 
PFAS in the factory effluent, as well as in the indoor air, indicating pollution of surface water as 
well as workers’ exposure to PFAS.[8] Exposure of workers at this mill to volatile PFAS was 
estimated at about 100,000 times that of the general Western population. 
 

PFAS-treated products  
Once treated, textiles emit PFAS over the course of their lifetimes. PFAS are applied to the 
surface of textiles in a form known as side-chain polymers, which degrade over time to releases 
volatile PFAS into the environment. As a result, indoor air in homes has been found to have 
PFAS concentrations tens to hundreds of times higher than outdoor air.[9-12] These volatile 
PFAS have been found at even higher concentrations in retail stores that sell outerwear, and 
laboratory studies have measured significant ongoing emissions of PFAS from outdoor 
apparel.[13, 14] People are also exposed to PFAS when they accumulate in indoor dust, and 
potentially from touching treated items. Research using artificial saliva and sweat indicates 
that persistent PFAS, especially the newer, more water-soluble compounds, can move directly 
from products to the user.[15, 16] Limited information is available on absorption of PFAS 
through the skin, but preliminary information indicates persistent PFAS such as PFOA can 
move through the skin.[17] This exposure route would be especially relevant for textiles like 
bedding, apparel, napkins, and car seats. 
 
Researchers studying textiles have found strong evidence that the PFAS surface treatments 
break down over time and that they are a source of PFAS to water after laundering and to 
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landfill leachate after disposal. For example, researchers artificially weathered outdoor apparel 
and tested fabric for the concentrations of volatile and persistent PFAS before and after the 
weathering. [18] They found that the surface treatments appeared to degrade in the 
weathering process, as volatile and persistent PFAS increased in concentration up to 100-fold. 
Similarly, when researchers subjected treated fabric from car seats to ultraviolet radiation to 
simulate the effects of sun exposure, fabric concentrations of persistent PFAS such as PFHxA 
and PFOA increased.[15]  
 
When PFAS are present in apparel and washable home furnishings, they leave our homes in 
our laundry water. In an experiment simulating laundering of treated jackets and pants, PFAS 
were detected in laundry water at relatively high concentrations.[16] PFAS in laundry water 
from households are thus likely to constitute a significant source of persistent PFAS to 
wastewater treatment plants and to waterways, since they do not fully degrade in the 
wastewater treatment process.[19] Another experiment measured the amount of PFAS-based 
surface treatment in microplastic fibers released from outdoor jackets during washing.[20] 
After simulating home laundering (2 to 15 washes) of outdoor jackets treated with PFAS-
containing durable water repellent, the researchers measured the amount of fibers released 
and estimated the amount of PFAS released along with them at up to 2,064 pounds per year in 
the European Union. 
 

End of Life  
Disposal of used PFAS-treated apparel and home textiles in landfills creates a long-term source 
of PFAS to the environment as the surface treatments break down over time into persistent, 
mobile PFAS. These PFAS can then leach from the landfill, contaminating the approximately 
16 billion gallons of water leaching from U.S. landfills each year.[21] A yearly total of about 
1,300 pounds of PFAS has been estimated to contaminate landfill leachate in the U.S.[21] In 
Michigan, the U.S. state that has done the most extensive testing for PFAS in groundwater, 
landfills are by far the most common source of contamination and are associated with 58 
contaminated sites.[22] Washington state has estimated that 2,066 metric tons, or 4.5 million 
pounds, of PFAS in treated textiles are disposed of in landfills in the state every year.[23] 
 
As a result of PFAS emissions from chemical and product manufacturing, during product use, 
and after disposal, the extremely persistent PFAS have become ubiquitous global 
contaminants. PFAS have been detected in rivers, oceans, air near cities as well as in remote 
areas, and even on Mt. Everest.[9, 24, 25] PFAS contaminate fish and wildlife and their food 
web around the world, from beluga whales to sea otters, orcas and polar bears.[26-31] And this 
extensive environmental pollution has reached people, with PFAS contaminating blood and 
breast milk in people around the globe.[32-36] 
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Methods 
A total of 60 items were selected from three product categories: 20 each of bedding, outdoor 
apparel, and tablecloths and napkins. Products were purchased new in the fall of 2020 from 10 
major retailers: Amazon, Bed Bath & Beyond, Costco, Dick’s Sporting Goods, Kohl’s, Macy’s, 
REI, Target, TJX, and Walmart. All labeled items were manufactured in Asia, with home 
furnishings made primarily in China as well as in India and Pakistan, and outdoor apparel made 
in Vietnam, Bangladesh, China, the Philippines, and Indonesia.  
 
The bedding, tablecloths, and napkins selected included items marketed as stain- or water-
resistant, as well as items that were not. All outdoor apparel was marketed as water- or stain-
resistant.  
 
We used two methods to investigate the presence of PFAS in these items. The first is total 
fluorine testing, which captures all PFAS and provides information about the total PFAS 
concentration. The second is compound-specific testing using mass spectrometry, which can 
detect a limited number of PFAS but provides information about the type of PFAS used. 
Concentrations of total fluorine are generally much higher than those of PFAS measured using 
compound-specific testing; the primary reason is likely that much of the PFAS content is in a 
polymeric form that is not measured. Since PFAS are a very large class of chemicals, non-
polymeric PFAS that we are currently unable to measure may also be present.  
 
Textiles were cut into samples by Toxic-Free Future using instruments cleaned with isopropyl 
alcohol and shipped to Galbraith Laboratories (Tennessee, USA) for measurement of total 
fluorine content using combustion with ion selective electrode; for most items this analysis had 
a detection limit of 10 parts per million (ppm). Besides the 60 original samples, we submitted 
six duplicate samples to Galbraith. Differences in all cases were minimal with the exception of 
a 47% difference in measurements in one item that had extremely high total fluorine 
measurements. Items with total fluorine content greater than 100 ppm were selected for 
analysis of specific PFAS analytes. Concentrations of a total of 51 PFAS were measured by 
Eurofins (Sweden) using ultra-performance liquid chromatography-tandem mass 
spectrometry (UPLC/MS/MS) after methanol extraction; the detection limit for these analytes 
ranged from one to 10 µg/kg.  
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Results 
 

Key Findings 
 

1. PFAS are commonly used for stain and water resistance. The majority (72%) of items 
marketed as stain- or water-resistant, or 34 of 47 with this type of labeling, contained 
PFAS. On the other hand, none of the 13 items without stain or water resistance 
marketing appeared to contain PFAS. 
 

2. Multiple types of consumer products contain PFAS. We detected PFAS in a wide 
variety of products that included rain jackets, hiking pants, shirts, mattress pads, 
comforters, tablecloths, and napkins. 

 
3. No retailer’s product line was totally PFAS-free. At least one product from each of 

the 10 retailers—Amazon, Bed Bath & Beyond, Costco, Dick’s Sporting Goods, Kohl’s, 
Macy’s, REI, Target, TJX, and Walmart—contained PFAS. 
 

4. Manufacturers have been using a mixture of PFAS that includes compounds banned 
in other countries. Our testing found not just the newer compounds believed to be the 
most commonly used, but also the older PFAS banned in the European Union and 
phased out by major U.S. manufacturers. Most PFAS-containing items (74%) tested 
positive for these older PFAS and in some cases, they were the most abundant or only 
PFAS detected. 
 

5. Alternatives to PFAS for stain and water resistance are in use. We found items in 
each category that were marketed as stain- and/or water-resistant yet appeared to be 
free of PFAS. 

 
Our screening for total fluorine identified 35 products containing fluorine at levels above 100 
ppm, which we used as a screening level. These 35 products underwent compound-specific 
testing that included testing for the fluorotelomer alcohols (FTOHs), building blocks used to 
make PFAS-containing surface treatments known as side-chain fluorinated polymers. The 
laboratory testing we commissioned also included compounds such as PFOA and PFHxA that 
are the well-known persistent degradation products of PFAS-containing surface treatments.  
 
Among those 35 products that underwent compound-specific testing, PFAS were detected in 
34. Nearly three quarters (25 of 34) of these products contained a PFAS mixture that included 
or contained only older PFAS banned in the European Union and phased out by major U.S. 
manufacturers. Older (also known as long-chain) PFAS are defined here as perfluorocarboxylic 
acids with carbon chain lengths of eight or more and perfluoroalkane sulfonic acids with 
carbon chain lengths of six or more. USEPA regulations that went into effect in September 
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2020 prohibit the import of articles containing some of the older PFAS without prior approval; 
since we purchased these items in the fall of 2020, they may have been imported before the 
new regulations went into effect.[37] 
 
The widespread presence of PFAS in household textiles and outdoor apparel for stain and 
water resistance raises concerns about the contribution of these products to human exposures 
via indoor and outdoor air, house dust, drinking water, food, and breast milk.  
 

Outdoor Apparel 
The 20 outdoor apparel items tested included 13 jackets, three shirts/pullovers, and four pairs 
of pants. All were labeled as stain-or water-resistant. We found the following: 
 

- Among 20 items tested, we detected PFAS in 15. Eight contained the older PFAS 
banned in Europe and phased out by major U.S. manufacturers. 

- Most jackets (9 of 13) were treated with PFAS. In five of the jackets, we detected only 
newer PFAS; four jackets, including three under the REI brand, contained a mixture of 
older and newer PFAS, also known as long-chain and short-chain compounds, 
respectively. 

- Two name-brand rain jackets, made by Mammut and The North Face, tested below our 
screening level for fluorine and appear to be made with alternatives to PFAS. 

- We detected PFAS in most (6 of 7) other apparel labeled as water- or stain-resistant. 
Four of these items, purchased at Walmart and Dick’s Sporting Goods, contained 
mainly or only older PFAS. 
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We detected PFAS in 15 of 20 jackets, shirts/pullovers, and pants, all of which were marketed as 
stain- or water-resistant. 
 
 

Table 1: PFAS in Outdoor Apparel 
◉ = older PFAS detected ▲ = newer PFAS detected 

Retailer Product 
PFAS 

Detected 

All Items Labeled Stain- or Water-Resistant 

 

Alpine Design Men’s Altitude 2.0 2L Rain 
Jacket 

▲ 

 

Dakine Women’s Noella Tech Flannel 
Button Down Shirt ◉ 

 

DSG Girls’ Insulated Jacket ▲ 

 

DSG Boy’s Rain Jacket ▲ 

 

DSG Men’s Wind Jacket  

 

The North Face Women’s Resolve 2 Rain 
Jacket 

 

 

Under Armour Men’s Storm Windstrike 
1/2 Zip Golf Pullover 

▲ 

 

Under Armour Women’s Woven Anorak 
Jacket ◉ ▲ 

 

Columbia Rainy Trails Fleece Lined 
Jacket, Girls’ 

▲ 
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Mammut Kento HS Hooded Jacket, 
Men’s 

 

 

Patagonia Torrentshell Jacket, Women’s ▲ 

 

REI Co-op Drypoint GTX Jacket, Men’s ◉ ▲ 

 

REI Co-op Westwinds GTX Jacket, 
Women’s ◉ ▲ 

 

REI Rainwall Jacket, Kids ◉ ▲ 

 

REI Co-op Sahara Convertible Pant, 
Women’s 

 

 

REI Co-op Savanna Trails Pant, Men’s ▲ 

 

Canis Cute Kids Girls’ New Flowers 
Hooded Raincoat 

 

 

5.11 Tactical Women’s Stain Resistant 
Shirt ◉ ▲ 

 

Lelinta Men’s Casual Trousers ◉ 

 
 
  

Rothco Tactical Duty Pants ◉ ▲ 

 
 

Jackets  
We tested 13 jackets, including 11 rain jackets, one insulated jacket, and one wind jacket. We 
purchased the majority of these items from two major retailers, REI and Dick’s Sporting Goods. 
In many cases, total fluorine testing revealed high fluorine content, up to 8%, indicating the 
likely presence of heavy PFAS surface treatments, PFAS membranes, or both. While the Alpine 
Design, Dick’s Sporting Goods, and Patagonia Torrentshell jackets contained exclusively newer 
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PFAS, all three REI-branded items, including two made with Gore-Tex, contained a mixture of 
older and newer compounds. Based on label information and the very high total fluorine 
content in the Gore-Tex jackets (4 to 8%), the two Gore-Tex jackets likely contain a PFAS 
membrane known as ePTFE as well as a PFAS-based surface treatment, or durable water 
repellent (DWR). Surprisingly, we detected all four fluorotelomer alcohols we analyzed for in 
the Gore-Tex jackets, including six-, eight-, ten-, and twelve-carbon, despite Gore’s claim that 
it phased out eight-carbon PFAS in 2013[38]. Older PFAS were also detected in the REI-brand 
Rainwall Jacket for kids.  
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Other Apparel  
We tested two pairs of hiking pants from REI, a shirt and two pairs of pants purchased at 
Walmart, and a golf pullover and flannel shirt from Dick’s Sporting Goods. Although the REI 
hiking pants were labeled similarly as having a durable water repellent finish, one pair 
contained PFAS but we did not detect fluorine in the other pair. Three items from Walmart 
contained PFAS, and in all cases the older compounds were most abundant. We detected 
PFAS in both items from Dick’s Sporting Goods, including older PFAS in the flannel shirt and 
newer compounds in the golf pullover.  
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Bedding 
The 20 bedding items tested included four comforters, seven mattress pads or covers, and nine 
sheets or pillowcases. Thirteen of these items were labeled as stain- or water-resistant. Our 
testing found the following: 
 

- We detected PFAS in nine of the 13 bedding items marketed as stain- or water-
resistant. None of the items without such claims tested above our screening level for 
fluorine. 

- All four comforters contained PFAS; all were labeled as stain- or water-resistant. 
- Three of the four comforters contained a mixture of older and newer PFAS. 
- Four of the seven mattress pads or protectors tested contained PFAS; six were labeled 

as stain- or water-resistant. 
- Only one of eight tested sheet sets—pillow protectors marketed as Teflon®-treated, 

waterproof and stain-resistant—tested positive for fluorine and contained PFAS. Three 
of the eight sheet sets were marketed as stain- or water-resistant. 

 

 
Nine out of the 13 bedding items marketed as stain- or water-resistant contained PFAS. 
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Table 2: PFAS in Bedding 
◉ = older PFAS detected ▲ = newer PFAS detected 

Retailer Product PFAS 
Detected 

Items Labeled Stain- or Water-Resistant 

  

Fresh Ideas Cotton Rich Pillow 
Protectors Treated With Teflon ◉ ▲ 

  
Peak Performance Knitted 

Microfleece Sheet Set 
 

 

Real Simple Fresh and Clean 
Fiberbed ◉ ▲ 

 

Therapedic Mattress Pad  

 

Beautyrest Black® Total Protection 
Mattress Pad ◉ ▲ 

 

The Big One Essential Mattress Pad  

 

Down Home DuPont™ Sorona® 
Mattress Pad ◉ ▲ 

 

Epoch Hometex Sleep Ease 400 
Thread Count Comforter ◉ ▲ 

 

Cottonloft StayClean Cotton Water 
and Stain Resistant Fiberbed 

Protector Set 
◉ ▲ 
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Madison Park Down Alternative 
Comforter Set ▲ 

 

Sealy Cool & Clean Sheet Set  

 

Epoch Hometex Sleep Ease Nano 
Fiber Comforter ◉ ▲ 

 

Sertapedic Crib Mattress Pad Cover ◉ ▲ 

Items Not Labeled Stain- or Water-Resistant 

  

AmazonBasics Lightweight Super 
Soft Easy Care Microfiber Bed 

Sheet Set 

 

 

Joovy Room 2 Waterproof Fitted 
Sheet 

 

 

Madison Park Sheet Set  

 

Panda Baby Rayon Viscose Crib 
Sheet 

 

 

Martha Stewart Collection Solid 
Open Stock 400 Thread Count 

Sheet Collection 

 

 

Sleep Philosophy Sofabed Mattress 
Pad 
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Bed Gear Hyper-Cotton Sheet Set  

 
 

Comforters  
We tested four comforters, all of which were labeled as stain- or water-resistant. Because they 
all contained fluorine levels greater than our screening level of 100 ppm, they all underwent 
compound-specific testing for PFAS. Three of the four comforters contained the older PFAS 
phased out in some countries; in two of the comforters, these older compounds were the most 
abundant and both contained the well-known toxic compound PFOA. 
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Mattress Pads  
We tested seven mattress pads or protectors, six of which were labeled as stain- or water-
resistant or waterproof. Four contained fluorine above the screening level and contained a 
mixture of older and newer PFAS, some at high concentrations. Total fluorine testing detected 
no fluorine in three mattress pads; two of these claimed stain resistance and/or waterproofing, 
indicating that their makers use alternatives to PFAS to achieve those functions.  
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Sheets  
We tested eight sheet sets, including one crib sheet and one set of pillow protectors. Only the 
pillow protectors tested positive for fluorine above the screening level and underwent further 
testing. The pillow protectors—“Fresh Ideas Cotton Rich Pillow Protectors Treated with 
Teflon®”—contained both older and newer PFAS. 
 

 
 

Tablecloths and Napkins 
We tested 14 tablecloths and six napkins, and found the following: 
 

- We detected PFAS in 10 of the 20 tablecloths and napkins tested; 14 were labeled as 
stain- or water-resistant. 

- Most (8 of 11) of the tablecloths labeled as stain-or water-resistant contained PFAS. 
- None of the tablecloths or napkins that were not marketed as stain- or water-resistant 

tested above our screening level for fluorine. 
- In four of the eight PFAS-treated tablecloths, we detected exclusively older PFAS.  
- Two of the six napkin sets tested contained PFAS; three were marketed as stain-

resistant. 
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We detected PFAS in 10 of 14 tablecloths and napkins with stain or water resistance claims. 
 

Table 3: PFAS in Tablecloths and Napkins 
◉ = older PFAS detected ▲ = newer PFAS detected 

Retailer Product 
PFAS 

Detected 

Items Labeled Stain- or Water-Resistant 

  

Hiasan Checkered Tablecloth ◉ ▲ 

 

 
 

Maxmill Square Tablecloth ◉ 

 

 
 

Provence Imports French Provencal 
Tablecloth ◉ ▲ 
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Wamsutta Classic Tablecloth ▲ 

 

Cuisinart Basketware Stain-Resistant 
Microfiber Napkin ◉ 

 

Food Network Easy-Care Woven 
Tablecloth ◉ 

 

Elrene Barcelona Damask Stain 
Resistant Napkin 

 

 

Town and Country Living Tablecloth  

 

Harvest Meadow Easy Care Spillproof 
Tablecloth ◉ ▲ 

 

Colordrift Halley Patches Water 
Resistant, Easy Care Tablecloth ◉ 

 

Daily Chef Table Napkin ◉ ▲ 

 

Efavormart Round Polyester Tablecloth  

 

Infinity Collection Spill Proof Fabric 
Tablecloth ◉ 

 

Members Only Merida Tablecloth  
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Items Not Labeled Stain- or Water-Resistant 

 

St Nicholas Square Warm & Cozy 
Napkin 

 

 

Elrene Farmhouse Living Buffalo Check 
Tablecloth 

 

 

C & F Berkeley Yellow Cotton 
Reversible Napkin 

 

 

34th & Pine Napkin  

 

Newbridge Fabric Tablecloth  

 

Mainstays Fraser Tablecloth  
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Tablecloths  
Of the 14 tablecloths we tested, 11 were labeled as stain- or water-resistant, with varying 
language including phrases such as “spills bead up and wipe away quickly.” Nine tested above 
the screening level of 100 ppm for total fluorine and underwent further testing. We found PFAS 
in eight of those tablecloths, all labeled as stain- or water-resistant. In one tablecloth, we did 
not detect PFAS although it tested above the screening level for total fluorine. This was 
possibly due to use of a PFAS treatment we were unable to detect as there are more than 
9,000 PFAS and our testing could capture just 51 of them. We did not detect fluorine in two 
tablecloths labeled as stain- or water-resistant; neither disclosed a separate treatment so it is 
unclear whether the fabric or weave is inherently resistant or a PFAS-free treatment was used. 
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Napkins  
Just two of the six napkin sets tested above our screening level for fluorine, and they both 
contained PFAS: Daily Chef Table Napkins, purchased at Walmart, and Cuisinart Basketweave 
Microfiber Napkins, purchased at Kohl’s. PFAS detected in both items included older PFAS. 
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Results by Retailer 
We detected PFAS in at least one item from each of the 10 retailers. 
 

Amazon  
Four of five products from Amazon contained PFAS, including the older PFAS banned in the 
European Union and phased out by major U.S. manufacturers. 
 

Bed Bath & Beyond  
Of the seven products purchased at Bed Bath & Beyond, two contained PFAS. One of these 
items included both older and newer PFAS; the other contained only newer PFAS. Apparently 
PFAS-free items included several sheet sets and a mattress pad advertised as stain-resistant. 
 

Costco  
The Beautyrest® mattress pad we tested contained both older and newer PFAS, including all 
of the fluorotelomer alcohols we tested for; two precursors of the toxic, persistent, and 
bioaccumulative PFOS; and persistent PFAS including PFHxA and PFOA.  
 

Dick’s Sporting Goods  
Six of eight products purchased at Dick’s Sporting Goods tested above our screening level for 
total fluorine, and we detected PFAS in each of these. The DSG (Dick’s Sporting Goods’ store 
brand) jackets contained only newer PFAS, while others, including an Under Armour® jacket 
and Dakine flannel shirt, also contained or were dominated by older PFAS.  
 

Kohl’s  
Four of the six products purchased at Kohl’s contained PFAS: a mattress pad, a comforter, a 
tablecloth, and napkins. All four contained older PFAS, and the mattress pad and comforter 
also contained newer PFAS. 
 

Macy’s  
Of the four items purchased at Macy’s, including a tablecloth, mattress pad, mattress 
protector set, and sheets, only the mattress protector set tested above our screening level for 
fluorine and contained PFAS.  
 

REI  
Six of the eight products purchased at REI contained PFAS. Three items contained only newer 
PFAS, and three contained a mixture of older and newer PFAS. Two REI-branded jackets made 
with Gore-Tex tested particularly high for total fluorine, likely due to the use of a PFAS- 
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membrane in addition to a surface treatment. All three REI-branded jackets contained older 
PFAS. 
 

Target  
One of the five products purchased at Target, a comforter, contained PFAS. Sheets, two sets 
of napkins, and a tablecloth purchased at Target tested below our screening level for total 
fluorine. 
 

TJX  
Two of five items purchased at TJX stores (including TJ Maxx and HomeGoods) contained 
PFAS: two tablecloths marketed as stain-resistant. A sheet set, tablecloth, and napkins tested 
below our screening level for total fluorine. 
 

Walmart  
Eight of 11 products purchased at Walmart tested above our screening level for fluorine, and 
we detected PFAS in seven of those: a shirt and two pairs of pants labeled as water- or stain-
resistant, a tablecloth, a crib mattress cover, a comforter, and a napkin set. We found older 
PFAS in all of those seven items, and newer PFAS in five. 
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Implications—PFAS in Our 
Lives 
Our tests have found that manufacturers continue to use PFAS widely in apparel and home 
furnishings. At the same time, we found similar products made without the use of PFAS in 
each product category.  
 
Surprisingly, the tests revealed widespread use not only of the newer PFAS whose use the 
chemical industry acknowledges, but also the older PFAS banned in some countries.  
 
This continued use of PFAS has unfortunate implications for communities where PFAS are 
manufactured and/or applied to textiles, for children and adults living, learning, or working 
where PFAS-treated items are present, and for communities whose drinking water may be 
contaminated by landfills leaching PFAS from textiles. 
 

How the Chemicals We Found May Harm Us 
6:2 FTOH  
6:2 FTOH is the chemical we detected with the highest overall abundance (nearly 50% of 
detected PFAS) and was present in 37% of the products we sampled, at concentrations up to 
2,300 parts per billion (ppb). This chemical is an expected breakdown product of the side-chain 
fluorinated polymers typically used as surface treatments and together with the detection of 
fluorine is an indication of the use of this type of polymer. After 6:2 FTOH detaches from the 
polymer, it in turn breaks down to form persistent PFAS including PFHxA and PFHpA.[39] In 
2020, U.S. Food and Drug Administration (FDA) scientists reviewed the toxicity of 6:2 
FTOH.[40] They described evidence from laboratory studies that 6:2 FTOH exposure results in 
effects including kidney and liver degeneration; impacts on thymus and spleen, key immune 
system organs; developmental effects including decreased survival of young and reduced 
growth during lactation; and indications of possible carcinogenicity. Shortly after the 
publication of this review, FDA announced industry’s voluntary withdrawal of food packaging 
treatments containing this chemical. As our testing shows, however, 6:2 FTOH is still widely 
present in surface treatments used on textiles.  
 

8:2 FTOH  
Surprisingly, this older PFAS was also highly abundant, second only to 6:2 FTOH and detected 
in 33% of products and at concentrations up to 950 ppb. Its abundance indicates that many 
textile manufacturers have continued to rely on older PFAS banned in other countries and 
phased out by U.S. manufacturers. As a result, U.S. residents have continued exposure to 8:2 
FTOH and its breakdown products, which include PFOA and PFNA.[41] These compounds are 
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well-established as toxic and bioaccumulative, with estimated half-lives in people of two to 10 
years for PFOA and 2.5 to 4.3 years for PFNA.[1] Potential toxic effects of PFOA include harm 
to the immune system, increased cholesterol, and cancer; and for PFNA, they include 
increased cholesterol and decreased antibody response to vaccines.[1] 
 

PFOA, PFHxA, PFBA and other persistent PFAS  
PFOA, PFHxA, PFBA and other persistent PFAS were found in 48% of the products. Detected 
in 28% of the products, PFOA was the most abundant persistent PFAS overall in terms of 
concentrations, followed by PFBA (12% of products) and PFHxA (37% of products). PFOA was 
present at a relatively high concentration in the pants we purchased at Walmart (29 ppb) and a 
tablecloth purchased at TJX (HomeGoods) (38 ppb). The new-generation compounds such as 
PFHxA and PFBA have not been as well-studied as PFOA, but laboratory studies found effects 
including developmental delays and litter loss (PFBA), stillborn offspring (PFHxA), kidney 
degeneration (PFHxA), damage to liver function (PFHxA), and effects on lipid metabolism 
(PFBA, PFHxA, and others).[42-48] 
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Moving Past PFAS—Other 
Technologies in Use 
 
As our testing shows, PFAS are a common way for companies to achieve water and stain 
resistance on garments and home furnishings, but alternatives to PFAS are also in wide use.  
 

Water-Repellent Membranes And Finishes  
As described earlier, waterproofing is typically achieved using a microporous membrane, a 
water-repellent finish, or both. While PFAS-based membranes and PFAS-containing finishes 
are now in common use, PFAS-free waterproofing has a long history and is also widely 
available. Back in the 1930s, tightly woven cotton fabric, forming a microporous structure, was 
developed for use by the British Air Force.[49] Today, polyurethane is commonly used to 
create a microporous membrane, such as in Marmot’s MemBrain laminated fabrics and Jack 
Wolfskin’s Texapore.[50, 51] Sympatex® manufactures a membrane using polyester for use in 
apparel.[50] To our knowledge, these alternatives have not been independently assessed for 
hazard. 
 
Several kinds of PFAS-free water-repellent finishes are in common use. These include 
hydrocarbons, silicone, melamine, and highly branched molecules called dendrimers.[52] 
Hydrocarbons and waxes are available and have increasingly been adopted by outdoor brands. 
Schoeller’s ecorepel® is a paraffin wax treatment used by Mammut, and Green Theme 
Technologies manufactures a hydrocarbon-based treatment, known as Empel™, now used by 
Black Diamond.[53, 54] Rudolf Group’s Bionic Finish® Eco, used by companies including H&M, 
is an example of a dendrimer-based treatment.[55] Melamine is used in conjunction with 
stearic acid, reacted with formaldehyde, as a surface treatment.[52] Melamine compounds 
were recently detected in a high proportion of infant clothing items tested with the highest 
levels in outerwear.[56] Silicone treatments have been introduced by major companies such as 
Dow.[57]  
 
While the composition of these treatments is generally guarded by producers as proprietary, 
researchers conducted a general hazard assessment of durable water repellents that included 
PFAS, hydrocarbons, and silicone.[58] This assessment scored paraffin wax, representing 
hydrocarbon treatments, as GreenScreen Benchmark 3, or recommended for use. In contrast, 
the assessment of chemicals likely found in silicone-based treatments identified hazards 
including repeated-dose toxicity, aquatic toxicity, persistence, and bioaccumulation.  
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Cleanability  
Many companies successfully produce products that are easily cleanable without the use of 
PFAS-containing surface treatments. For home furnishings such as tablecloths and napkins, 
this may be as simple as machine washability. For larger items such as furniture and carpet, 
this may involve the use of more specialized cleaners, which can be selected from items 
designated safer under the USEPA’s Safer Choice program. 
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Recommendations 
We can’t continue to accept the tradeoff of polluting our homes, bodies, air, soil, water, and 
breast milk with persistent, toxic PFAS so that companies can market products as stain- and 
water-resistant. With the tremendous progress companies have made in the last several years 
bringing PFAS-free items to market, the time is now for textile manufacturers, retailers, and 
policymakers to lead the way to PFAS-free products made with safer alternatives. 
 

Textile Manufacturers  
 
Companies that make home furnishings and apparel should do the following: 
 

• Policy: Immediately adopt public policies that quickly phase out use of all PFAS with 
quantifiable goals and timelines. 

• Choose safer methods: Implement known safer methods, such as making items with 
washable fabrics rather than treating fabric with stain-repellent chemicals. 

• Avoid regrettable substitution: Assess any substitute chemicals for hazard using tools 
such as GreenScreen for Safer Chemicals® or ChemFORWARD to ensure that any 
replacement chemicals are the safest possible, excluding at a minimum GreenScreen 
Benchmark 1 chemicals. 

• Embrace transparency: Disclose all product ingredients. 
• Update the public: Provide progress reports to the public on at least an annual basis. 

 

Retailers  
Retailers should do the following: 
 

• Policy: Adopt ambitious public safer chemicals policies that get ahead of the curve and 
ensure all textile products available for sale are free of PFAS. 

• Goals and metrics: Set clear, ambitious public goals with timelines and quantifiable 
metrics to reduce and eliminate PFAS. 

• Transparency: Require suppliers to provide full disclosure of product ingredients. 
• Avoid regrettable substitution: Assess any substitute chemicals for hazard using a 

method such as GreenScreen for Safer Chemicals® or ChemFORWARD to ensure that 
any replacement chemicals are the safest possible, excluding at a minimum 
GreenScreen Benchmark 1 chemicals. 

• Disclose progress: Provide progress reports to the public on at least an annual basis. 
• Stay ahead of and support government regulation: As policies addressing toxic chemicals 

gain traction in more states and from the Biden administration, retailers must act. 
Retailers should support state and federal policy reform to advance ingredient 
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transparency, eliminate PFAS, and incentivize the development of green-chemistry 
solutions. 

 

Policymakers 
Leaders at the state and federal levels should enact policies as follows: 
 

• End the use of PFAS in all textiles. 
• Adopt comprehensive chemicals policies that require ingredient disclosure, restrict 

the most dangerous chemicals, and identify safer alternatives using tools such as 
GreenScreen for Safer Chemicals® and ChemFORWARD. 

• Ensure cleanup of contaminated communities, holding polluters financially 
responsible. 

• Use governmental purchasing power to avoid products containing PFAS and spur 
movement toward the safest substitutes. 

 

Consumers  
Our results indicate that even though PFAS aren’t listed on product labels, we can in many 
cases avoid buying apparel and home furnishings with PFAS by staying away from stain-
resistant products. Ultimately, store shelves will be free of products with PFAS when 
policymakers and companies do their part, so everyone can also help by advocating for 
change. 
 
Here are five actions you can take to protect your family from PFAS in apparel and home 
furnishings: 
 

1. Call on your favorite retailers to “mind the store.” When retailers like REI continue to 
sell PFAS-containing products, they contribute to the contamination of our 
communities and drinking water. Take action today and sign our petition to REI at 
MindTheStore.org. 
 

2. Contact your elected officials. Write to your state and federal representatives and let 
them know you would like them to ban PFAS in apparel and other products in your 
home. 

 
3. Avoid buying apparel and home furnishings that advertise stain resistance. Our tests 

found that many items marketed as stain-resistant, from apparel to bedding, 
tablecloths, and napkins, are treated with PFAS. Instead, choose items that are 
washable. Buyer beware: third-party standards like OEKO-TEX®, bluesign®, and ZDHC 
don’t currently restrict the entire PFAS class, so you can’t rely on these standards when 
shopping for PFAS-free. 
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4. If you need apparel or home furnishings that are waterproof or water-resistant, find items 
that are PFAS-free. We found rain jackets and mattress pads that are marketed as 
water-resistant or waterproof yet did not appear to contain PFAS. Contact companies 
and search for items listed as PFAS-free to ensure they are free of the entire class of 
compounds. Avoid items with labeling such as “PFOA-free” that indicates it is free of 
some but not all PFAS. 

 
5. Get engaged for change. Sign up for our email list at ToxicFreeFuture.org and follow us 

on Instagram, Facebook, and Twitter for opportunities to move company and public 
policies towards a toxic-free future. 
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Appendix: Total Fluorine in 
Outdoor Apparel, Bedding, 
and Tablecloths & Napkins 
 

Table 4: Total Fluorine in Outdoor Apparel 
Item Total Fluorine 
Alpine Design Men's Altitute 2.0 2L Rain Jacket ppm 424 ppm 
Canis Cute Kids Girls' New Flowers Hooded Raincoat 11 ppm 
Columbia Rainy Trails Fleece Lined Jacket, Girls' 760 ppm 
Dakine Women's Noella Tech Flannel Button Down Shirt 288 ppm 
DSG Girls' Insulated Jacket 330 ppm 
DSG Boy's Rain Jacket 743 ppm 
DSG Men's Wind Jacket <10 ppm 
Lelinta Men's Casual Trousers 441 ppm 
Mammut Kento HS Hooded Jacket, Men's 61 ppm 
The North Face Women's Resolve 2 Rain Jacket 13 ppm 
Patagonia Torrentshell Jacket, Women's 956 ppm 
REI Co-op Drypoint GTX Jacket, Men's 82,000 ppm 
Rei Co-op Westwinds GTX Jacket, Women's 83,300 ppm 
REI Rainwall Jacket, Kids 1486 ppm 
REI Co-op Sahara Convertible Pant, Women's <9 ppm 
REI Co-op Savanna Trails Pant, Men's 698 ppm 
Rothco Tactical Duty Pants 1337 ppm 
5.11 Tactical Women's Stain Resistant Shirt 1832 ppm 
Under Armour Men's Storm Windstrike 1/2 Zip Golf Pullover 938 ppm 
Under Armour Women's Woven Anorak Jacket 6465 ppm 
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Table 5: Total Fluorine in Bedding 
Item Total Fluorine 

AmazonBasics Lightweight Super Soft Easy Care Microfiber Bed 
Sheet Set <10 ppm 
Bed Gear Hyper-Cotton Sheet Set 17 ppm 
Beautyrest Black® Total Protection Mattress Pad 807 ppm 
The Big One Essential Mattress Pad <9 ppm 

Cottonloft StayClean Cotton Water and Stain Resistant Fiberbed 
Protector Set 1314 ppm 
Down Home DuPont™ Sorona® Mattress Pad 537 ppm 
Epoch Hometex Sleep Ease Nano Fiber Comforter 183 ppm 
Epoch Hometex Sleep Ease 400 Thread Count Comforter 361 ppm 
Fresh Ideas Cotton Rich Pillow Protectors Treated With Teflon 393 ppm 
Joovy Room 2 Waterproof Fitted Sheet 11 ppm 
Madison Park Down Alternative Comforter Set 109 ppm 
Madison Park Sheet Set 42 ppm 

Martha Stewart Collection Solid Open Stock 400 Thread Count 
Sheet Collection <9 ppm 
Panda Baby Rayon Viscose Crib Sheet <10 ppm 
Peak Performance Knitted Microfleece Sheet Set <10 ppm 
Real Simple Fresh and Clean Fiberbed 1221 ppm 
Sealy Cool & Clean Sheet Set <10 ppm 
Sertapedic Crib Mattress Pad Cover 120 ppm 
Sleep Philosophy Sofabed Mattress Pad <10 ppm 
Therapedic Mattress Pad <10 ppm 
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Table 6: Total Fluorine in Tablecloths and Napkins 
Item Total Fluorine 

AmazonBasics Lightweight Super Soft Easy Care Microfiber Bed 
Sheet Set <10 ppm 
Bed Gear Hyper-Cotton Sheet Set 17 ppm 
Beautyrest Black® Total Protection Mattress Pad 807 ppm 
The Big One Essential Mattress Pad <9 ppm 

Cottonloft StayClean Cotton Water and Stain Resistant Fiberbed 
Protector Set 1314 ppm 
Down Home DuPont™ Sorona® Mattress Pad 537 ppm 
Epoch Hometex Sleep Ease Nano Fiber Comforter 183 ppm 
Epoch Hometex Sleep Ease 400 Thread Count Comforter 361 ppm 
Fresh Ideas Cotton Rich Pillow Protectors Treated With Teflon 393 ppm 
Joovy Room 2 Waterproof Fitted Sheet 11 ppm 
Madison Park Down Alternative Comforter Set 109 ppm 
Madison Park Sheet Set 42 ppm 

Martha Stewart Collection Solid Open Stock 400 Thread Count 
Sheet Collection <9 ppm 
Panda Baby Rayon Viscose Crib Sheet <10 ppm 
Peak Performance Knitted Microfleece Sheet Set <10 ppm 
Real Simple Fresh and Clean Fiberbed 1221 ppm 
Sealy Cool & Clean Sheet Set <10 ppm 
Sertapedic Crib Mattress Pad Cover 120 ppm 
Sleep Philosophy Sofabed Mattress Pad <10 ppm 
Therapedic Mattress Pad <10 ppm 

 


