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Justification for selection of GloboPOP model inputs for KAW and KOC 

We have estimated the solubility of PFO from solubility of the corresponding acid and its 

salts. The solubility of PFOA in water is reported to be 4.1 g L-1 at 295 K (1) and 9.5 g L-1 at 

298 K (2). The solubilities of salts of PFOA are higher with the solubility of the potassium 

salt, C7F15COOK, reported as 14 g L-1 and the solubility of the sodium salt, C7F15COONa, 

listed as approximately 275 g L-1 (3) and the solubility of the ammonium salt, C7F15COONH4, 

as 14 g L-1.(4)  Based on these data, we estimate the solubility of PFO in water to be 100 g 

L-1.  

 

Because it is an anion, the vapor pressure of PFO is assumed to be negligible. For purposes of 

estimating Henry’s law constant, a low vapor pressure of 0.01 Pa is assumed, which results in 

negligible volatilization and vapor phase partitioning.  

 

Assuming a solubility of 100 g L-1 and a negligible vapor pressure of 0.01 Pa for PFO, the 

Henry's law constant for this anion is 4.1 x 10-5 Pa-m3 mol-1 or less, indicating that the anion 

has a negligible tendency to partition into the atmosphere from water. This value of the 

Henry’s law constant corresponds to a dimensionless air/water partition coefficient, KAW, of 

1.7 x 10-8 (or log KAW of –7.77) at 298 K. Because of limitations in the numerical algorithm 

used to solve the mass balance equations, the GloboPOP model does not accept values of log 

KAW less than –6.5 as input. Therefore, the value used in the calculations is one order of 

magnitude higher than our estimate of KAW (10-7.77), however, in a recent modeling exercise 

with a similar multimedia model, Meyer et al. (5) noted that calculated results did not change 

for log KAW below a value –6. Preliminary simulations using Globo-POP also indicated that 

raising the value of KAW by an order of magnitude to 10-5.5 had a negligible effect on 

simulated PFO concentrations or fluxes. Because of the low sensitivity of this model input 
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parameter over the range considered, only one value for KAW (10-6.5) was included in the 

modeling exercise. 

 

The sorption of fluorosurfactants at solid/liquid interfaces is strongly influenced by the 

characteristics of the solid surface, the liquid phase concentrations, the presence of additional 

electrolytes and the system pH.(6) Due to their amphiphilic nature, perfluorinated surfactants 

preferentially accumulate at soil/liquid interfaces. However, the conventional approach to 

characterizing the solid/liquid partitioning of chemicals is to evaluate the bulk phase 

concentrations, which are in equilibrium with each other. For modeling purposes, bulk phase 

equilibrium partitioning remains a useful concept and experimental evaluations of soil/water 

partition coefficients have been made. 

 

Under typical environmental pH (e.g. pH 5 to 8), only a very small percentage of PFOA is in 

the protonated form meaning that sorption measurements in alkaline soils are essentially 

measurements of the sorptivity of the anion. In a study of APFO sorption in a pH 6.5 soil 

with 1.5% organic carbon, the resulting Kd values ranged between 0.10 to 0.38 L kg-1 and 

KOC values ranged between 7 and 25 L kg-1.(7)  In a more recent study, the sorption of APFO 

was investigated on four soils with pH values ranging from 5.4 to 7.8 and organic carbon 

ranging from 0.8 to 5.8%,(8)  In this study, Kd values varied between 0.6 and 5.6 L kg-1 and 

KOC values ranged from 79 to 148 L kg-1 (mean 104 L kg-1). APFO is expected to fully 

dissociate to the anion in solution so these sorption studies reflect PFO behavior. 

 

The only currently available measurements of the sorption of perfluorocarboxylic acids on 

sediment or soil are based on results from Higgins et al. (9). The authors report the KOC value 

of PFO to be 100 L kg-1 at neutral to slightly alkaline pH. This study agrees well with the 
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mean value of 104 L kg-1 obtained from the experimental work for APFO. KOC proved to be a 

more sensitive model input parameter than KAW and it was thus decided to vary the value of 

KOC for PFO through the full range of reported experimental values (i.e. between 7 and 150 L 

kg-1) to determine the influence on model outputs. In order to directly enter the above KOC 

data into GloboPOP it is necessary to input proxy KOW values that provide the desired KOC 

through the formula KOC = 0.41KOW (10). 
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Figure S1.  Illustrative time trend of modeled fluxes of PFO in and out of the Northern 

Polar zone in relation to emission estimates. The selected modeling scenario assumes 

maximum historical emission levels, a mixed mode of entry, negligible degradation (i.e. 

maximum half-life), and a minimum value of KOC. Vertical bars represent annual 

emissions, the solid line represents the net annual flux to the Northern Polar zone and 

dotted lines represent annual fluxes in and out of the Northern Polar zone. 
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