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PM2.5 aerosol samples and wet-only rain water samples were collected from January 2013
to January 2014 on the kerbside of a major arterial route (Fernão de Magalhães Avenue)
in the city of Oporto, and later analyzed for carbonaceous fractions and water soluble ions.
The objective of this study was to gain understanding of sources and seasonal variation of
aerosol and rain water chemical constituents and of how particles interact with precipitation
in a kerbside environment.

The average concentrations of organic carbon (OC), elemental carbon (EC) and water
soluble organic carbon (WSOC) in the aerosol were 6.3 µg/m3, 5.0 µg/m3 and 3.9 µg/m3,
respectively, and fit within the range of values that have been observed close to major roads.
The three carbon fractions exhibited a similar seasonal variation with high concentrations
in late autumn and in winter and low concentrations in spring. SO4

2− was the dominant
water soluble ion in aerosols, followed by NO3

−, Cl−, NH4
+, Na+, K+, oxalate, Ca2+, Mg2+,

formate, methanesulfonate and acetate. Some of these ions exhibited a clear seasonal trend
during the study period.

The volume-weighted concentrations of water insoluble organic carbon (WIOC), EC and
WSOC in rain water were 218 µg/L, 37 µg/L and 481 µg/L, respectively, which are typical of
urban atmospheres. Cl− was the dominant water soluble ion in rain water, followed by Na+,
SO4

2−, NO3
−, Mg2+, NH4

+, Ca2+, K+, acetate, formate, oxalate and methanesulfonate. No
obvious seasonal trend was evident for the chemical species in rain water.

Possible sources and formation pathways of chemical species were explored by correlation
analysis and mass concentration ratios. Finally, wet deposition fluxes were determined and
the tendency of a species to be removed from the atmosphere by wet deposition was estimated
by the calculation of scavenging ratios.
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