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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 Harvard 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.

OCTANOL/WATER PARTITION COEFFICIENT
The octanol/water partition coefficient (Kow) is defined as the ratio of a
chemical's concentration in the octanol phase to its concentration in the
aqueous phase of a two-phase octanol/water system.
Kow =Concentration in octanol phase/Concentration in aqueous phase
Values of Kow are unitless. The parameter is measured using low solute
concentrations, where Kow is a very weak function of solute concentration.
Values of Kow are usually measured at room temperature. The effect of
temperature on Kow is not great - usually on the order of 0.001 to 0.01 log
Kow units per degree, and may be either positive or negative.

Abbreviation

Fommla

Name

L-PFOS

CFJCF2CF2CF2CF2CF2CF2CF2S03-

n-perfluoro-octanesulfonate

1-PFOS

CF3CF2CF2CF2CF2CF2CF{CF 3)S03-

perfluoro- 1-methyl-heptanesulfonate

2-PFOS

CF,CF,CF,CF,CF,CF(CF,)CF,SO,-

perfluoro-2-methyl-heptanesulfonate

3-PFOS

CF3CF2CF2CF2CF(C F 3)C F2CF2S03-

perfluoro-3-methyl-heptanesulfonate

4-PFOS

CFJCF2CFzCF(C F J)CF2CF2CF2SOJ-

pedl uoro-4-methyl-heptanesulfonate

,so,-

perfluoro-5-methyl-heptanesulfonate

5-PFOS

CF,CF,CF(CF ,)CF,CF,CF,CF

6-PFOS

CF3CF(CF J)CF2CF 2CF2CF2CF2S03-

perfluom-6-methyl-heptanesulfonate

4.4-PFOS

CF3CF(CF3)1CF,CF2CF2CF ,sol-

perfluoro-4.4-dimerhyl-hexrulesulfonate
perfluoro-3.5-dimethyl-hexatlesulfonate

3.5-PFOS

CF3CF(CF 3)CF2CF(CF 3)CF2CF2SO)

4.5-PFOS

CF1CF(CF3)CF(C F 3)CF,CF1CF,S03-

perfluoro-4.5-dimerhyl-hexanesulfonate

5.5-PFOS

CF,C(CF,),CF,CF,CF,CF,SO,-

perfluoro-5.5-dimethyl-hexrulesulfonate

Measured values of Kow for organic chemicals have been found as low as
10-3 and as high as 107, thus encompassing a range of ten orders of
magnitude. In terms of log Kow, this range is from -3 to 7.
The octanol/water partition coefficient is not the same as the ratio of a
chemical's solubility in octanol to its solubility in water, because the organic
and aqueous phases of the binary octanol/water system are not pure octanol
and pure water. At equilibrium, the organic phase contains 2.3 mol/L of
water, and the aqueous phase contains 4.5 X 10-8 mol/L of octanol.
Moreover, Kow is often found to be a function of solute concentration. The
chemical in question is added to a mixture of octanol and water whose
volume ratio is adjusted according to the expected value of Kow.
The octanol/water partition coefficient has become a key parameter m
studies of the environmental fate of organic chemicals. It has been found to
be related to water solubility, soil/ sediment adsorption coefficients, and
bioconcentration factors for aquatic life. Because of its increasing use in the
estimation of these other properties, Kow is considered a required property
in studies of new or problematic chemicals.
Values of Kow represent the tendency of the chemical to partition itself
between an organic phase (e.g., a fish, a soil) and an aqueous phase.
Chemicals with low Kow values (e.g., less than 10) may be considered
relatively hydrophilic; they tend to have high water solubilities, small
soil/ sediment adsorption coefficients, and small bioconcentration factors
for aquatic life. Conversely, chemicals with high Kow values (e.g., greater
than 104) are very h ydrophobic.
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3,5-PFOS

PFOS IN WATER
PFOS has been found in surface and ground waters and concentrations have
been reported both in marine and aquatic water basins worldwide. PFOS is
characterized by a relatively high water solubility, despite the hydrophobic
tail. Water solubility is determined to 570 mg/ L. The majority of PFOS
from contaminated soils will be transported to groundwater and surface
water bodies.
The fingerprinting of PFOS can be challenging. There is one linear PFOS
(L-PFOS) and a number of branched PFOS isomers. The structures of
PFOS isomers that are typically found in technical mixtures are reported
below and molecular formulas are shown in the figure. Technical mixtures
typically contain between 71% and 83% L-PFOS.
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Due to the surface-active properties, PFOS can form three layers in octanol/water and hence, an n-octanol/water (KOW) partition coefficient cannot be
determined. Consequently, the various physicochemical properties (e.g., bioconcentration factor, soil adsorption coefficient), which can usually be estimated for
conventional organic compounds utilizing KOW equations, cannot be estimated, and a calculated (estimated) log KOW cannot be trusted. In some studies, PFOS
was reported to have a mean solubility of 519 mg/ L and 570 mg/ L in pure water at 24°C-25°C. Solubility decreases significantly with increased salt content (12.4
mg/ L in natural seawater at 22°C-23°C, and 20.0 mg/ L in a 3.5% NaCI solution at 22°C-24°C. In another study, PFOS was reported to have a mean solubility of
56.0 mg/ L in pure octanol. These data suggest that any PFOS discharged to a water source would tend to remain in that medium, unless it is adsorbed onto
particulate matter or assimilated by organisms. If PFOS does bind to particulate matter the material would ultimately end up in the sediment.
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N-methyl perfluorooctane sulfonamidoethanol

N-ethyl perfluorooctane sulfonamidoethanol

MeFOSE

EtFOSE

PFOS-RELATED COMPOUNDS
Other PFOS related compounds have been reported in water including pedluorooctanesulfonamide ethanols (FOSEs), other N-methyl and
N-ethyl-pedluoroalkane sulfonamides (MeFOSA and EtFOSA), and and FOSA, the amide derivative of PFOS. Their structural formulas are displayed below.
The FOSEs and FOSAs have been shown to degrade abiotically to PFOS. FOSA has been the most widely measured PFOS precursor and shown to be important
for studies with the goal of monitoring the concentrations of total PFOS precursors in the environment. It is particularly prominent in ocean waters but is
generally less prominent in river and lake waters. FOSA also appears to bind more strongly to particles.
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