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Abstract: There are serious concerns about intermediate-volatility organic compounds (IVOCs), which are
important precursors of secondary organic aerosols. Diesel engines, such as those on ships, are important sources
of IVOCs, and the associated emission characteristics and impacts on ambient air need to be understood. In this
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study, atmospheric IVOC samples were collected at Yangshan Deep-Water Port in Shanghai during summer (late
August to early September 2016, and during the G20 Summit in Hangzhou, China) and winter (January and
February, 2017). Concentration levels, components, and seasonal variation characteristics of IVOCs were analyzed.
The contribution of IVOCs from shipping emissions to ambient air in the harbor area was then discussed, and the
actual effect of controlling measures on shipping emissions during G20 Summit session (September 4-5, 2016)
was also evaluated. Results showed that: (1) The average concentration of atmospheric IVOCs in Yangshan
Deep-Water Port was (5.1 + 0.8) pg/m’; 4.3% =+ 0.8% of this amount was attributed to n-alkanes and 1.6% % 0.5%
to aromatic hydrocarbons, whereas the remaining amount was an Unresolved Complex Mixture (UCM). The UCM
was comprised of two parts: an unspeciated b-alkanes accounting for 26.9% + 3.9%; and residual UCM, which
accounted for 67.2% =+ 4.4%. (2) With respect to temporal characteristics, the average concentration of
atmospheric IVOCs was higher in summer ((5.7 = 0.3) pg/m’) than winter ((4.6 £ 0.7) pg/m?), and higher in
“morning” (sampling time 07:30 — 15:30) than during “afternoon” (sampling time 15:30 — 23:30) and “night”
(sampling time 23:30 — 7:20), which shows the strong influence of ship emissions on ambient air in the harbor.
(3) Due to the controlling measures of ship emissions during Hangzhou G20 summit (September 4 — 5, 2016), there
were evident declines in concentrations of IVOCs, OC, SO,, and NO, by 8%, 47%, 31%, and 19%, respectively,
which shows the significant emission reduction effect.

Key words: IVOCs; Yangshan Port in Shanghai; ship emissions; concentration lever; chemical composition
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