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Distribution and ecological environmental effects of BTEX in seawater and atmosphere of the East China Sea during autumn.
LI Jin-guo'?, QIAO Hao®, XU Feng?, WANG Jian?, WU Jing-wei’, ZHOU Li-min*", ZHANG Hong-hai'? (1.Key Laboratory of
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System, Ocean University of China, Qingdao 266100, China; 2.College of Chemistry and Chemical Engineering, Ocean University
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Abstract: The distribution characteristics of benzene, toluene, ethylbenzene and xylene (BTEX) concentrations in seawater and the
atmosphere in the East China Sea in October 2020 were investigated, the sea-air exchange fluxes were evaluated, and the ecological risks
and environmental effects were analyzed. The results showed the average concentrations of benzene, toluene, ethylbenzene, m/p-xylene
and o-xylene were (136.8+76.8), (321.3+279.0), (530.3+£530.0), (336.2+453.6) and (493.74£814.7) pmol/L in the surface seawater,
respectively, and were (122.3+84.2), (217.1£162.4), (423.8+399.0), (236.8+215.1) and (344.3+£288.5) pmol/L in the bottom seawater.
The high values were found in the nearshore and the eastern part of the investigated sea area, of which the high values in the nearshore
indicated they were influenced by land-based inputs, and the high values in the eastern part might be related to the petroleum extraction
activities. The average atmospheric concentrations of benzene, toluene, ethylbenzene, m-/p-xylene and o-xylene were (110.5+45.3),
(410.1£384.4), (139.5+108.8), (128.3£123.9) and (108.9+97.6) x10™'2, and the backward trajectories showed they were affected by the
input from land-based sources. The mean sea-air fluxes of benzene, toluene, ethylbenzene, m-/p-xylene and o-xylene were (25.6+13.1),
(73.1£78.2), (179.9£194.5), (146.3£185.4), and (216.3+358.7) g/(km>d), indicating that the investigated sea area is an important source
of atmospheric. In terms of ecological risk, the concentrations of BTEX in seawater were far below the acute toxicity median effect
concentration (EC50) and the half-lethal concentration (LC50) for marine organisms, indicating that BTEX posed relatively low direct
harm to segmental marine life. In the atmosphere, the calculated carcinogenicity risk value (R), the non-carcinogenicity risk hazard
quotient (HQ), and the non-carcinogenicity risk index (HI) were much lower than the reference values, indicating that the direct threat of
atmospheric BTEX to human health was low. The analysis of O; and SOA generation potentials revealed that toluene and xylene were
the key active components of BTEX and had the most significant impact on environmental effects.
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Fig.2 Horizontal distributions of BTEX and dissolved oxygen in the surface and bottom seawaters of the East China Sea in autumn
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