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This fact sheet h as been prepared by the technical staff of No-Pollution Enterprises. It is intended to keep our visitors informed of PFAS. PFAS comprise a large
group of chemicals that are both chemically and thermally stable and are both lipophobic (have no affinity for oils) and hydrophobic (have no affinity for water).
The most investigated classes of PFASs are the pedluorocarboxylateacids (PFCAs) and pedluoroalkyl sulfonic acids (PFSAs). The most studied PFAS are
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS). These chemicals are known to cause health problems.
The greatest portion of the chronic exposure to PFOS and PFOA results from the intake of contaminated foods and drinking water. Consumer products cause a
minor portion of the consumer exposure to PFOS and PFOA. Of these, it is mainly impregnation sprays, treated carpets in homes, and coated food contact
materials that may lead to consumer exposure to PFOS and PFOA. Please refer to other Facts Sheets for relevant information on these chemicals.

INDOOR AIR
A published US EPA' study documents elevated levels of PFCAs (perfluorocarboxylic acids) in household dust, suggesting the presence of indoor sources of these
compounds. Professional carpet-care liquids, treated carpeting, treated floor waxes and sealants, and treated home textile products and upholstery are likely the most
important PFCA sources in non-occupational indoor environments. The following chart provides published levels measured in different articles of commerce
(AOC) from literature studies.

AOC
Pre-treated carpeting
Commercial carpet-care liquids
Treated floor waxes and stone/tile/wood sealants
Treated home textile and upholstery
Household carpet/fabric-care liquids and foams
Treated apparel
Membranes for apparel
Treated food contact paper
Thread seal tapes and pastes
Nonstick cookware
Dental floss and plaque removers
Treated non-woven medical garments
Miscellaneous
Total

mg
72.6
71.8
2.42
1.68
0.95
0.4
0.12
3.00E-02
l.OOE-02
3.00E-04
2.00E-04
lSO.oJ

%
48.4
47.9
1.6
1.1
0.6
0.3
0.1
2.00E-02
6.67E-03
2.00E-04
1.33E-04
100

PFOS-related substances have been used to provide soil, oil, and water
resistance for textiles, apparel, home furnishing, and upholstery. They are
mainly applied to home textiles (e.g. upholstery, apparel) but also to outdoor
wear, especially work-wear such as uniforms. PFOS is found in sports socks
and sportswear because of its sweat-repellent and dirt-repellent properties.
Water-repellent and dirt-repellent textiles are impregnated with a chemical
formula which is a dispersion polymer containing PFOS. The acrylate,
methacrylate, adipate and urethane polymers of N-ethyl perfluorooctane
sulfonamidoethanol (EtFOSE) were one of the main PFOS derivatives
previously used for textile surface applications. PFOS compounds have also
been detected in sewage sludge and releases from municipal treatment
facilities. These sources have become contaminated because the washing of
textiles is a source of the releases of PFOS to water.
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Guo, Z. , X. Liu, K. A. Krebs, And N. F. Roache. Perflourocarboxylic Acid Content in 11 6 Articles of Commerce,
US Environmental Protection Agency, Washington, DC, EPA/600/R-09/033 , 2009.

Fluorinated compounds have historically been applied during manufacture of synthetic carpets to provide stain protection, especially for synthetic carpets based
on synthetic ftbers being impregnated. A small market share of synthetic carpets based on wool ftbers is also impregnated. PFOS itself is not directly applied to the
ftber, but is ftrst chemically bound in a polymer, which is then applied to the carpet. The chemical formulas used for synthetic carpet impregnation are usually
manufactured by one producer using PFOS and then distributed downstream for carpet impregnation by a carpet manufacturer. Well-known product examples that
were used before 2003 for surface treatment of synthetic carpets include Scotchgard (3M), Baygard (Bayer), and Zonyl (Dupont). Dupont, Bayer, and 3M have not
used PFOS in their formulations since 2003, instead transitioning to the use of fluorotelomers instead.
In older homes, its use in synthetic carpets is of concern because of the possible direct exposure to small children and infants. Also, the washing of synthetic carpets can be
a source of the release of PFOS into water. PFOS levels in house dust and indoor air can be a result of releases from synthetic carpets, among other sources in the home
environment Synthetic carpets remain in use for several years and will eventually be deposited in landftlls. Recycling and use of synthetic carpets for other purposes are also a
concern. The deposition of PFOS-related substances at dumpsites and landftlls has contaminated the surrounding environments including groundwater sources that are
important to drinking water supplies.
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Other household products where PFOS derivatives have been used include coatings, paint, and varnishes. PFOS was used as an additive to reduce surface tension - for
example, for substrate wetting, for leveling, as dispersing agents, and for improving gloss and antistatic properties. PFOS derivatives can be used as additives in dyes and ink,
as pigment grinding aids, and as agents to combat pigment flotation problems. The application of PFOS has resulted in bio solids and sewage sludge from municipal treatment
plants containing PFOS. Articles like textiles, carpets, furniture, and paint containing PFOS have in the past been dumped at landfills or dumpsites. Carpets represent a large
amount of contaminated waste, depending on the age of the carpets, and if they are regularly re-impregnated at homes, businesses, and institutions.
The US EPA' calculated the strength of a PFCA source as the product of the PFCA content in unit weight (or area) and the quantity of the article in a given microenvironment
Ths value is expressed as the average amount of total perfluorocarbonyl acids that are likely to be found in a typical American household. Among 13 article categories,
professional carpet-care liquids, pre-treated carpeting, floor waxes, and stone/ tile/ wood sealers and household textiles and upholstety are reported to be the largest PFCA
sources in American homes, shown as a pie chart in the image below.
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Comparison of source strengths for total amount of PFCA (IPFCA) in a typical American home. Source: Guo, Z., atal (2009).
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