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Abstract

Carbonyl compounds, including aldehydes and ketones, are principle components of volatile organic
compounds (VOCs) and have considerable impacts on photochemical air pollution and human health.
These compounds have received increasing attention, and substantial progress has been made in their
characterization, sources, and behaviors in the terrestrial atmosphere. However, there is limited
knowledge about carbonyl compounds in the marine atmosphere, which could greatly impact the global
budget of related photochemical pollutants, such as ozone (Os) and secondary organic aerosols (SOA).
Our study first characterized 39 carbonyl compounds in the tropical coastal marine atmosphere, which
are influenced by both terrestrial and ocean emissions, as well as secondary formation. Temporal variation
and spatial distribution were determined via ship-borne measurements in western, eastern, and southern
Hong Kong waters from July 2020 to September 2021. Acetone, Ce—Cixaliphatic aldehydes, a, B-
unsaturated mono-carbonyls, di-aldehydes, oxygen-containing substituent-substituted benzaldehydes,
and aromatic ketones showed the highest concentrations in summer, likely due to dense photochemical
reactions. Other carbonyls showed the highest concentration in autumn, which is related to the
transportation of polluted plumes from the inland PRD region. Except for acetone and a, B-unsaturated
mono-carbonyls, carbonyl compounds showed comparable or higher concentrations in the open sea than
in the ocean channels, indicating that secondary formation makes a dominant contribution to the carbonyl
levels in open sea, which agrees with the results of the source analysis based on the multiple linear
regression model. Moreover, the impacts of ship emission and ocean emissions on the levels of carbonyls
in coastal marine atmosphere were also explored. Our study helps fill the gap in the spatiotemporal
variation of carbonyl compounds and the potential influence of sources, thereby reducing the bias in
model simulations.
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