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Understanding the chemical composition of atmospheric particulate matter (PM),

particularly with a diameter less than 2.5 μm (PM2.5), has became an mergent topic in

atmospheric research due to its relation to climate change and serious health issues.

This study aims at performing a comprehensive assessment of:

Ø carbonaceous species (organic carbon, water-soluble organic carbon, elemental

carbon) and major water-soluble inorganic ions (SO4
2-, NO3

-, NH4
+, Cl-, K+, Na+) in

PM2.5 samples collected over 1-year period in an urban environment at the Western

European Coast (Aveiro, Portugal);

Ø 87Sr/86Sr isotope ratios and mineralogical composition of the urban PM2.5 samples.
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• During the course of the measuring period, seasonal PM2.5 mass concentrations were

extremely variable.

• The carbonaceous component is the major constituent of the PM2.5 samples.

• The average ambient concentrations of SO4
2- and NO3

- follow an opposite trend

between warm and cold seasons, the reason for which is depicted in Fig. 2.

The highest 87Sr/86Sr ratios were found in the PM2.5 residues, being this indicative of a

natural crustal dust source. The 87Sr/86Sr ratios of the PM2.5 leachates are of the same

order of magnitude of the reference value for seawater, thus suggesting that the urban

PM2.5 samples have also a predominant marine influence.
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§ Lower air temperature;

§ Increase of biomass;

§ Burning and vehicles

emissions during these

seasons [1] .

Fig. 2 - Justification for the different SO4
2- and NO3

- concentrations in warm and cold seasons.
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A similar profile of mineral phases was observed for all PM2.5 samples: 1)

aluminosilicates are likely related to the resuspension of soil dust, 2) gypsum is typical

of marine aerosols, and 3) feldspar has an anthropogenic origin.

Table 1 - Mineralogical composition obtained by X-ray diffraction analysis of  urban PM2.5 samples.  

• The major constituent of urban PM2.5 is organic matter, followed by SO4
2- (secondary origin) and NO3

- (anthropogenic origin) ions.

• The difference in the 87Sr/86Sr isotopic composition of the leachates (i.e. labile, soluble marine Sr fraction) and residues (i.e. natural crustal Sr fraction) suggests that urban PM2.5

has both marine and crustal dust influence. These findings are in agreement with the mineralogical composition data..

Fig. 3 - 87Sr/86Sr isotope ratios in reference matrices (rainwater, seawater, and marine

sediments), and in residues and leachates fractions of urban PM2.5 samples collected

under different air mass trajectories.

Fig. 1 - Chemical mass closure for urban PM2.5 samples.  

• The major constituent of urban PM2.5 is organic matter, followed by SO4
2- (secondary origin) and NO3

- (anthropogenic origin) ions.

• The difference in the 87Sr/86Sr isotopic composition of the leachates (i.e. labile, soluble marine Sr fraction) and residues (i.e. natural crustal Sr fraction) suggests that urban PM2.5

has both marine and crustal dust influence. These findings are in agreement with the mineralogical composition data..

Fig 3 87Sr/86Sr isotope ratios in reference matrices (rainwater, seawater and marine
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