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ABSTRACT

The sorption of perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) onto
five types of soils was investigated in this study. Effects of inorganic salts (CaCl2, NaCl, and
Na2SO4) and humic acid (HA) in solution on the extent of sorption of PFOA and PFOS were
evaluated. The results indicated that all types of soils had a higher affinity for PFOS than for
PFOA. The extent of sorption for PFOA and PFOS increased with the fraction of organic car-
bon (foc) of soils. The partition coefficient (Kd) values of PFOA and PFOS increased with foc
and ionic strengths of inorganic salts. On the contrary, the Kd values decreased with an
increase in the concentrations of HA in the solution. The existence of organic matter is the
parameter dominating the sorption behaviors of both PFOA and PFOS onto all types of soils
studied. In addition, the presence of inorganic salts also affects PFAS’s sorption behaviors.
The results in this study should verify profitable for PFOA and PFOS environmental fate
modeling and risk assessment in wetland systems.
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1. Introduction

Perfluoroalkyl substances (PFASs) have attracted
considerable concerns in recent years due to their per-
sistence and toxic effect [1]. Perfluorooctanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS) are two
anionic PFASs and are frequently detected in surface
water, seawater, ground water, and even tap water
[2–5]. Previous studies indicated that effluents from
industrial and municipal wastewater treatment plants
are the major sources of PFOA and PFOS entering the
aqueous environment [6–8]. Despite PFOA and PFOS
been extensively investigated with regards to their
occurrence in the environment, information on

partitioning of PFASs between environmental media
is still scarce.

Because PFOA and PFOS are difficult to decom-
pose by biological degradation due to their stability
against microbial attack, sorption of PFOA and PFOS
onto soil surface is the major removal mechanism in
conventional wastewater treatment processes [9–11].
In recent years, different media such as activated
carbon [12,13], sediments [14], and clay [15] are used
to remove PFASs from aqueous solutions. The sorp-
tion behaviors and mechanisms between PFASs and
sorbents were discussed in these studies. The sorption
mechanisms including electrostatic attraction, hydro-
phobic interaction, and ion exchange were all
involved in the sorption behaviors of PFASs [12,16].*Corresponding author.
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