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Abstract

Air-sea gas exchange is a very important process influencing the levels and fate of persistent
organic pollutants (POPs) in the environment at a global scale. Estimation of the transport of
POPs via air-sea exchange requires precise field concentratons and adequate mass transport
coefficient and physical-chemical parameters generated proper methods. In this study,
concentrations of organchlorine pesticides (OCPs including HCHs ad DDTSs) and polychlorinated
biphenyls (PCBs) in the ambient air and seawater microlayer of Xiamen Harbor estuary and
polycyclic aromatic hydrocarbons (PAHS) in the surface water and ambient air of South China Sea
were measured and used to determine the air-sea exchange fluxes of these compounds during
November, 2007 and December, 2006, respectively. A modified Whitman’s thin-film model was
used to calculate the fluxes by taking temperature corrected unitless Henry’s law constants into
the model. In addition, congener profiles of OCPs and PCBs in the water and air were used to
apportion their possible source in the harbor. Instantaneous air-sea exchange fluxes of aHCH,
ADDT and &PCB in the inner and outer harbor were —222.67 (absorptive), +142.63 (volatile),
+247.73 my/m?/day and +199.90, +50.84, +74.22 my/m%day respectively. The predominant of
p,p’-DDT and b-HCH in the OCPs profiles indicate that there are new input of p,p’-DDT instead
of HCHs compounds. PAHs concentrations in the ambient air and surface seawater in the South
China Sea were measured to determine the direction of the air-sea exchange, i.e. volatile or
absorptive. The air-sea exchange direction of low molecular weight PAHs (from 2- to 3-ring) are
from water to air (net volatilization), while the net absorptiion was observed for 4-&5-ring PAHs
in this study. Furthermore, the fugacity quotient of air to water (f,/f,) decreased from naphthalene
to anthracene and then increased again from fluoranthene to benzo(a)pyrene. Source
apportionment by the isomer ratios, PAHSs in the air phase were mainly from the liquid fossil fuel
combustion and some from grass, wood and coal combustion. Unlike that in air phase, water
phase PAHs were mainly from mixture sources of petroleum and fossil fuel combustion while

particulate phase PAHs were affected more by liquid fossil fuel combustion.

Keywords: Xiamen Harbor Estuary, South China Sea, Organochlorines, Polycyclic aromatic

hydrocarbons, air-sea gas exchange
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