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PFAS FACT SHEET 
PROPERTIES OF PERFLUORODCTANOIC ACID, 

ITS SALTS, AND ITS PRECURSORS 

This fact sheet has been prepared by the technical staff of No-Pollution Enterprises. It is intended to keep our visitors informed of PFAS. A recently published 

study by the H arvard T.H. Chan School of Public Health reports levels of PFAS that exceed federally recommended safe levels in public drinking-water supplies 

for 6 million people in the United States, and that up to 100 million people could potentially be at risk. Please refer to other Fact Sheets for relevant information 

on these chemicals. 

PFOA 

PFOA has a chain length of eight carbons, seven of which are pedluorinated. It belongs to the broad class of chemicals known as perfluorocarboxylic acids 

(PFCAs), which, in turn, belong to the broader class of chemicals known as perfluoroalkyls (PFAs). The term "PFOA" may refer to the acid, its conjugate base or 

its principal salt forms. The term PFOA is not interchangeable with commercial mixtures containing PFOA, as these mixtures are often not well characterized and 

could include any product that contains even a small amount of PFOA. PFOA may also be referred to as C8, as well as by other synonyms or trade names. The 

most common commercially used salt form of PFOA is the ammonium salt, referred to as APFO. 

Below is the chemical structure of the salt Below is the chemical structure of the acid 
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PHYSICAL AND CHEMICAL PROPERTIES 

PI"Ope1·ty Repm·ted Value 
Molecular mass (g/mol) 414.0639 
Melting point ("C) 52-54 
Vapor pressure (Pa) 2.2 (at 20 °C) 

Water solubility is an important property affecting PFOA and its salts once 

these chemicals are released into the environment. The free acid and the 

ammonium salt are solid at 20°C. The free acid readily dissociates to 

perfluorooctanoate (PFO), the conjugate base that is commonly measured 

in environmental media and biological samples. The conjugate base of the 

PFOA acid and its salts is highly soluble in water. PFOA salts self-associate 

at the surface but disperse with agitation and form micelles at higher 

concentrations according to the EPA. 

Henry's law constant (Pa ·mj /mol) 2.4 

Solubility is dependent on the acid dissociation constant (pKa) of the acid 

form. The pKa value commonly reported and used is approximately 2.5, but 

some studies have determined a pKa of 3.8 ± 0.1, suggesting that the 

neutral species can exist in the environment. Other studies report pKa of 

3.3 ± 0.4, and still others report pKa ranges from 0 to 4. One study reports 

that PFOA is expected to have a low pKa, such that > 99% of the 

compound will occur in its anionic form (i.e., PFO) under most 

environmental conditions suggesting that the environmental partitioning of 

PFOA will be dominated by the anionic form. Physical and chemical 

properties of PFOA are reported in the table below. 

log Kow (dimensionless) 

log Koa( dimensionless) 

log Koc (dimensionless) 

Water solubility (giL) 

pKa (dimensionless) 
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5 ± 0.5 
3.62--6.30 
5.73--6.80 

2.06 
(sediment pH 5.7-7.6) 

3.5 (neutral to alkaline pH) 
0.0007 (acidic pH) 

2.5 
3.8 +/- 0.1 

0-4 
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The following table
1 

lists PFOA and its principle salts and precursors 

Name 

PFOA free acid (Octanoic acid, pentadecafluoro-) 

Perfluorooctanoate (PFO, conjugate base of the free acid) 

Branched perfluorooctanoic acid 

Principal salts 
PFOA ammonium salt (APFO, Octanoic acid, pentadecafluoro-, 

ammonium salt) 

Ammonium salt, linear/branched PFOA (Octanoic acid, 

pentadecafluoro-, branched, ammonium salt) 

PFOA sodium salt 

PFOA potassium salt 
PFOA silver salt 
Potential precursors 
2-Propenoic acid, 2-methyl-, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctyl ester, polymer with 2-propenoic acid 

Propanamide, 3-((y-w-perlluoro-(4-10-alkyl)thio] derivatives 

Poly(difluoromethylene), a-fluoro-w-[2- ((2-

(trimethylammonio)ethyl]thio]ethyl]-, methyl sulfate 

Poly(difluoromethylene), a,a'-(phosphinicobis( oxy-2,1-

ethanediyl)]bis[w-fluoro-

Poly(difluoromethylene), a-fluoro-w-[2-(phosphonooxy)ethyl]-

Thiols, Cs-20, y-w-perfluoro, telomers with acrylamide 

Carbamic acid, (2-(sulfothio)ethyl]-, C-(3,3,4,4,5,5,6,6,7,7,8,8,8-

tridecafluorooctyl) ester, monosodium salt 

Carbamic acid, (2-(sulphothio)ethyl]-, C-(v-w-perfluoro-4..-9-

alkyl) esters, monosodium salts 

1,3-Propanediol, 2,2-bis(((v-w-perfluoro-4-10-

alkyl)thio]methyl] derivatives, phosphates, ammonium salts 

1,3-Propanediol, 2,2-bis(((y-w-perfluoro-C&-1r 

alkyl)thio]methyl] derivatives, phosphates, ammonium salts 

Thiols, C4-20, v-w-perfluoro, co-telomers with acrylic acid and 

acrylamide 

1-Decanol, 3,3,4,4,5,5,6,6, 7, 7,8,8,9,9,10,10,10-

heptadecafluoro (or 1,1,2,2-tetrahydroperfluoro-1-decanol or 

8:2 fluorotelomer alcohol) 

Octanoyl fluoride, pentadecafluoro-

Octanoic acid, pentadecafluoro-, methyl ester 

Octanoic acid, pentadecafluoro-, ethyl ester 

8:2 Fluorotelomer acrylate polymers(2] 

1, 1, 1, 2,2,3, 3,4 ,4, 5,5 ,6, 6, 7, 7 ,8,8-he ptadecafl uoro-10-

iododecane (C8-2 iodide) 

2-propenoic acid, 2-methyl-, 

3,3 ,4 ,4 ,5 ,5 ,6 ,6, 7, 7 ,8,8, 9,9, 10, 10, 10-he ptadecafl uorodecyl 

methacrylate (C8-2 methacrylate) 

2-propenoic acid, 3,3,4,4,5,5,6,6, 7, 7,8,8,9,9,10,10,10-

heptadecafluorodecyl acrylate (C8-2 acrylate) 

CAS M olecu lar 

Formula 

335·67·1 C8HF1s02 

45285·51-6 Csf1s02-

90480·55·0 C8HF1s02 

3825·26·1 Csf1s02-NH/ 

90480·56·1 Csf1s02-NH/ 

335·95·5 Csf1s02-Na+ 

2395·00·8 Csf1s02- K+ 

335·93-3 Csf1s0 2-Ag+ 

53515·73-4 (ClsHufts04)x 

68187·42·8 NA 
65530·57·6 NA 

65530·62·3 NA 

65530·61·2 NA 
70969·47·0 NA 
82199·07·3 NA 

95370·51·7 NA 

148240·85·1 NA 

148240·87·3 NA 

NA NA 

678·39·7 C1ofnHsO 

335·66·0 Csf160 
376·27·2 (gH3Fts02 

3108·24·5 C1oHsf1s0 2 
NA NA 

2043·53·0 NA 

1996·88·9 NA 

27905·45·9 NA 
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Name 

3,3 ,4 ,4,5 ,5 ,6,6, 7, 7 ,8,8,9 ,9, 10, 10, 10-he ptadecafl uorodec-1-ene 

(C8·2 olefin) 
Phosphoric acid surfactants (e.g., 8:2 polyfluoroalkyl 

phosphoric acid diester or 8:2 diPAP)[4] 

Perfluorooctylsulfonamides(3] 

1,3-Propanediol, 2,2-bis(((y-w-perfluoro-C10-20-

alkyl)thio]methyl] derivs., phosphates, ammonium sa lts 

Oxirane, methyl-, polymer with oxirane, mono(2-hydroxy-3-(( 

v-w-perfluoro-C8-20-alkyl)thio]propyl] ethers 

Poly(difluoromethylene), a-fluoro-w-(2-sulfoethyl)-

2-Propenoic acid, 3,3,4,4,5,5,6, 

6, 7, 7 ,8,8, 9,9, 10, 10, 11, 11, 12, 12, 12 -hene icosafl uorododecyl 

ester, polymer with 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-

heptadecafluorodecyl 2-propenoate, alpha-

(2-methyl-1-oxo-2-propenyl)-omega-((2-methyl-1-oxo-2-

propenyl)oxy]poly(oxy-1, 2-ethanediyl), 
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10. 
11, 11,12, 12, 13' 13' 14' 14,15,15' 16,16,16· 
nonacosafluorohexadecyl 2-propenoate, octadecyl 2-

propenoate, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10, 

10,11,11,12,12,13,13,14,14,14-pentacosafluorotetradecyl 2-

propenoate and 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10, 

11,11,12,12,13,13,14,14,15,15,16. 
16,17,17 ,18, 18,18-tritriacontafluorooctadecyl 2-propenoate 

Pentanoic acid, 4,4-bis((y-w-perfluoro-C8-20-alkyl)thio]derivs., 

compds. with diethanolamine 

ENVIRON MEN TAL FATE 

CAS 

21652·58·4 NA 

M olecular 

Formula 

NA x:2 diPAP 

(F(CF,),CH,CH,O),P 
(OIOH 

where Rand R' can 

be CH2CH20H, CH3, 

CH2CH3, or H 

148240·89·5 NA 

183146·60·3 NA 

80010·37·3 NA 
116984·14·6 NA 

71608·61·2 

H igh water solubility of PFOA, coupled with the negligible volatility of 

ionized species, supports that all PFOA species will partition prima£ily 

to the aquatic environment. Solubility is dependent on the acid 

dissociation constant (pKa) of the acid form. 

PFOA is expected to have a low pKa, such that > 99% of the 

compound will occur in its anionic form (i.e., PFO) under most 

environmental conditions. 

The ammonium salt of PFOA may have some ability to re-enter the gas phase f£om water. However, studies have shown that if this process occurs, then it occurs 

to a negligible extent around pH 8.5. 

Once in the aqueous phase, PFOA may pa£tition to sediments, as evident by its detection in this medium as reported by some studies. A compa£ison of 

concentrations observed in the aqueous phase and in sediments suggests that sediments a£e unlikely to be a major sink for PFOA. Some investigations indicate that 

PFOA is more likely to sorb to organic carbon in soils than to other soil solids. 

PFOA does not significantly photodegrade under relevant environmental conditions; does not hydrolyze; does not undergo significant abiotic or biotic degradation; 

nor is PFOA susceptible to reductive fluorination by anaerobic microbial communities. H alf-life values for PFOA and its salts a£e estimated and remain highly 

speculative owing to the short study periods. The atmospheric lifetime of PFOA with respect to OH radicals has been predicted to be 130 days. 

If PFOA is produced from an atmospheric source (i.e., via precursors) and if the major loss mechanism is wet or dry deposition, then it may have a lifetime of 

20-30 days before deposition. This would be sufficient time to allow transport over many thousands of kilometres, implying a long-range transport mechanism. 

PFCAs, including PFOA, have the combined properties of oleophobicity, hydrophobicity, and hydrophilicity over different portions of these molecules. The 

ca£boxylate functional group attached to the perfluorinated chain, for example, imparts polarity to the molecule. Due to these properties, the assumption that the 

hydrophobic and lipophilic interactions between compound and substrate a£e the main mechanisms governing pa£titioning a£e considered not applicable for 

PFOA. Although the Kow has been modeled for the neutral form of PFOA and its va£ious salts, studies suggests that the Kow is a problematic pa£ameter for ionized 

surfactants because of their tendency to aggregate at the interface of a liquid-liquid system. Consequently, the Kow has not been considered a reliable indicator of 

bioaccumulation potential for perfluorinated substances. 

1 Source: https:/ / www.ec.gc.ca/ ese-ees/ default.asp?lang= En&n= 370AB 133-1 #aintroduction 
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