
308 Occurrence and removal fluxes of Perfluorinated alkyl
substances in the tropical and subtropical Global Oceans.     B.
Gonzalez-Gaya, Institute of Environmental Assessment and Water
Research / Environmental Chemistry; E. Jurado, J. Dachs, IDAEA-CSIC
/ Environmental Chemistry; B. Jimenez, IQOG-CSIC / Instrumental
Analysis  Environment.  Perfluorinated alkyl substances (PFASs) are
receiving an increasing worldwide attention due to their persistence,
toxicity and widespread occurrence. These emerging contaminants have
high water solubility and lower lipophilicity compared to legacy
persistent organic pollutants, being their global fate and removal
processes still uncertain due to their particular chemical characteristics.
This study provides the global concentrations of three PFASs families,
perfluorinated carboxylic acids, perfluorosulfonates and
perfluorosulfonamides, in surface seawater and at deep chlorophyll
maximum depth in the global tropical and subtropical oceans.
Horizontal and vertical occurrence was evaluated in north and south
basins of Atlantic and Pacific Oceans and in the Indian Ocean during the
Malaspina 2010 circumnavigation cruise. The Atlantic appeared as the
most polluted ocean in our global study; followed by the Pacific and
then the Indian Ocean. Mean ?PFASs concentrations found in the
Northern hemisphere were lower than values found in the Southern
hemisphere, suggesting differences in emission patterns in both
Hemispheres. It is remarkable the high relative abundance of
perfluorooctanoic sulphonate (PFOS) and perfluorooctanoic acid
(PFOA). Removal fluxes due to vertical turbulent diffusion in the water
column and to sorption to biomass and sinking are considered the two
main removal processes affecting the superficial concentrations of
PFASs as biodegradation has not yet been reported for these
compounds. The oceanic sink due to vertical eddy diffusion is given for
individual PFASs. Turbulent fluxes were estimated with a 1D diffusion
model and using KT (eddy diffusion coefficient) measured
simultaneously to the PFASs concentrations during the Malaspina
cruise. In addition, the sinking flux (biological pump) can be predicted
from the dissolved phase concentrations, the fluxes of organic carbon
estimated from measured chlorophyll a concentrations, and reported
bioconcentration factors (BCF) for marine phytoplankton. Modeled
fluxes suggest that the biological pump is far more efficient in removing
PFASs from the surface ocean than the turbulent flux; being the latter
only relevant during extreme mixing events. However, both removal
fluxes are low (less than 0.01 ng m-2 d-1 for PFOA and PFOS)
suggesting long residence times of PFASs in the surface ocean. Other
parameters as sources, vicinity to coast or ocean currents also affect the
global distribution of PFASs.
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