
In the scope of AIRUSE project, which aims to develop and adapt cost-effective
and appropriate measures to ensure better air quality in urban areas, Porto was
one of the five European cities selected (Porto, Barcelona, Milan, Florence and
Athens) to contribute to a better understanding of air pollution in South Europe.
Field campaigns in each city were performed to obtain an enlarged data set of
urban aerosol parameters and their sources regarding particulate matter
apportionment tools.
During one year (January 2013 – January 2014) fine and coarse particles were
collected in quartz filters on the kerbside of a major arterial route (Fernão de
Magalhães Avenue). The present study is focused mainly on the carbonaceous
fraction of urban aerosol. The carbonaceous content in particulate matter was
quantified through different methods.
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1. Introduction

2.Methodology

A high vol sampler with PM10 selective inlet and a single stage impactor attached to the equipment
enabled the particle collection into 2 fractions: PM2:5 and PM2:5−10. A total of 131 pairs of samples were
collected. PM mass concentration - gravimetric method; Elemental carbon (EC) and organic carbon (OC)
components of PM - thermal–optical method (Alves et al. 2011). Secondary organic aerosol (SOA) was
estimated using the OC/EC minimum ratio tracer described in Pio et al. (2011).
One third of the PM2.5 samples were selected to also perform the OC and EC quantification using the
EUSAAR protocol. Black carbon (BC) was also quantified with a seven wavelength Aethalometer (Magee
Scientific, model AE31).

3.Results

Fig. 1- Variation of PM and TC daily
concentrations on PM2.5 and PM2.5-10.

Fig. 2- Variation of PM10 and BC average
daily concentrations.

Fig. 3- Seasonal daily profile of BC.

Fig. 4- Minimum OC/EC ratio for the cold and warm seasons

PM2.5 account ~88.3% of PM10 (r2 = 0.971). Carbon fraction represent on average 30.1%
(13.3 %-EC and 16,9%-OC) to PM10 and more than 40% to PM2.5. Spring season exhibited in
average lower concentration of carbonaceous matter. The highest OC and EC conc. were
observed in winter season and in some days of summer (forest fire events). The %
contribution of SOA to TC (PM2.5 ) in the warm season (39.8 ± 15.2) is almost twice the
observed in the cold season. The higher OC/EC in winter could be explained for domestic
heating with biomass burning. DAO protocol tends to under estimate OC and over estimate EC
when EUSAAR protocol is used. The highest BC carbon concentration was observed in winter
months and the daily pattern variation is driven by local traffic. The hourly average
concentrations of BC in some occasion exceed more than 20 mg.m-3. The comparison of EC
and BC showed a good agreement even EC tends to be higher than BC concentrations.
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Fig. 5- EC, primary and secondary OC  concentrations
through 2013 at the kerbside.
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Fig. 7- Comparison between DAO 
and EUSAAR protocol (50 samples 
of PM2.5).4.Conclusion

Fig. 7- Comparison between EC and BC (PM10)
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