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A B S T R AC T

Removals of perfl uorooctanoic acid (PFOA) and perfl uorooctane sulfonate (PFOS) in pilot-scale 
constructed wetland were investigated in this study. Phytoextraction by four aquatic plants 
(Hygrophila pogonocalyx Hayata, Ipomoea aquatic Forssk, Ludwigia (x) taiwanensis and Eleocharis dul-
cis) and sorption onto soil were determined. Both PFOA and PFOS were fairly phytoextracted 
by four aquatic plants; the uptake capacity was found in the following order: Hygrophila pogono-
calyx Hayata > Ipomoea aquatic Forssk ≈ Ludwigia (x) taiwanensis > Eleocharis dulcis. In the soil sorp-
tion experiment, equilibria for PFOA and PFOS were achieved within 6 d; sorption capacity of 
2–3 μg/g was observed at the end of the 15 d experiment. Experimental results and literature 
review suggest that phytoextraction and soil sorption were the most signifi cant mechanisms 
for PFOA and PFOS disappearance in the pilot-scale constructed wetland, while contributions 
of biodegradation, photolysis, volatilization and hydrolysis were negligible.
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1. Introduction

Perfl uorinated compounds (PFCs) are emerging 
organic pollutants because they are persistent in the 
environment and represent serious health concerns to 
human [1,2]. Perfl uorooctanoic acid (PFOA) and perfl u-
orooctane sulfonate (PFOS) are the most common PFCs 
detected in aqueous environments [3]. For instance, the 
concentrations of PFOA and PFOS detected in Japan’s 
Tsurumi River were 15.9 ± 0.3 and 179.9 ± 34.4 ng/l, 
respectively, Lin et al. demonstrated the occurrence of 
PFCs in the raw waste streams from 18 different pro-
cesses in an electronics/optoelectronics fabrication 
plant in Taiwan [4,5]; the most frequently detected PFCs 
were PFOA and PFOS, at concentrations of 1.6–46.2 μg/l 
(PFOA) and 1.0–51.4 μg/l (PFOS). Loganathan et al.

surveyed PFCs in wastewater treatment facilities in 
Kentucky, USA, and identifi ed both PFOS (7–16 ng/l in 
infl uent; 8–28 ng/l in effl uent) and PFOA (22–184 ng/l 
in infl uent; 122–183 ng/l in effl uent) [6].

PFOA and PFOS are resistant to biodegradation. 
Conventional wastewater treatment plants (WWTPs) 
are not designed to remove these compounds. Therefore 
these compounds may exist at low levels (ng/l-μg/l) 
in the aqueous environment receiving discharges from 
WWTPs. Many studies have reported that PFCs accu-
mulate in organisms including tissues in wild animals, 
human serum and in milk [7,8]. It is essential that the 
fate of these trace organic contaminants be understood 
so that effective treatment technologies can be devel-
oped or applied to remove these compounds.

A wetland is composed of water, soil and plants. 
Plants in a wetland play an important role in removing 
pollutants. Many researchers used wetlands to treat water 




