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Per- and poly-fluoroalkyl substances (PFAS) are emerging contaminants of great importance, because of their
spreading in subsurface, gradual bioaccumulation and toxicity. Assessing exposure risk, developing manage-
ment strategies, and implementing remediation scenarios require an accurate understanding of the fate of
PFAS in subsurface. In the present work, PFAS transport in saturated and unsaturated soil columns has been
studied under varying initial concentration for two type of PFAS: perfluorooctanoic acid (PFOA) and perflu-
orodecanoic acid (PFDA). The PFAS surface tension and PFAS / n-dodecane (n-C12) interfacial tension were
measured as functions of PFAS concentration and salinity with static (DuNouy ring) method, and fitted to
Langmuir-Szyszkowski equation (Fig.1a,b). The capacity of PFAS solutions to emulsify non-aqueous phase
liquids (NAPLs), commonly trapped in the saturated zone, was investigated by mixing PFAS solutions with
n-C12 at various volume ratios with the aid of an ultrasound probe, inspecting their stability optically, and
measuring transient changes of the shear viscosity. Moreover, the effects of PFAS on wetting properties were
analysed by measuring the contact angles of PFAS drops surrounded by either air or n-C12 on glass surfaces
(Fig.1c,d). A dried sandpack was evacuated and saturated with NaCl solution with free imbibition. Unsatu-
rated and NAPL-polluted conditions were created by injecting air or NAPL at constant flow rate, reinjecting
NaCl solution and monitoring the axial distribution of water saturation with a multiple-electrode resistivity
meter [1]. PFAS flow tests were then conducted, and the concentration of PFAS was measured in aqueous
samples collected at the outlet port with the methylene blue active substances (MBAS) method and UV-Vis
spectrophotometry [2]. The spreading of PFAS in the soil column was simulated with a 3D field scale Computa-
tional Fluid Dynamic model which simulates the PFAS transport by solving the Navier Stokes equation inside
infinite domain (field scale), where convection, dispersion and adsorption (on solid interfaces and air/water in-
terfaces) terms were included. The simulations were developed on Comsol Multiphysics platform [3] and the
numerically predicted PFAS concentration breakthrough curves under saturated and unsaturated conditions
were compared with corresponding datasets of PFAS flow tests in soil column.
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