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ODbjectives:

PM10 source apportionment in the city of Coimbra through Positive Matrix Factorization
PP d : Methods and Results:

The sampling campaign was carried out in Coimbra, from December 2018 until June 2019. Two places were selected, one for traffic (Estadio
Universitario) and the other one for urban background (Instituto Geofisico). Sampling was performed through a High-Volume Sampler (MCV CAV-
A/mb, 30 m3/h) and a Tecora Low Volume Sampler (2.3 m3/h), both equipped with a PM10 inlet. Ambient air samples were collected onto quartz and
Teflon filters for subsequent gravimetric and chemical component analysis. Organic and elemental carbon (OC and EC) were determined by a
thermal-optical technique. lon Chromatography was carried out for the determination of soluble ions, whereas
high-performance anion-exchange chromatography with pulsed amperometric detection (HPAE-PAD) was
employed to obtain the concentration of saccharides, tracers of biomass burning. Additionally, samples were
subjected to elemental analysis by PIXE. The chemical databases were used as input of the Positive Matrix
Factorization (PMF) software to perform source apportionment. It is a multivariate factor analysis technique,
released by the US-EPA.

The mass concentrations of all the afore-mentioned elements were compiled in a database to feed in a source
apportionment software, the Positive Matrix Factorization (PMF). It is a multivariate factor analysis technique,
released by the US-EPA. Results from data processing through this technique points at traffic-related sources, R
as expected, but also to other sources that proof themselves to be consistent and relevant over the considered ===
months. Interestingly, biomass burning is responsible for as much as 31% of PM10 concentrations in both the
trafficked area and in the urban background site. Nonetheless peaks of PM,, concentrations were registered in
the winter months, from December until February, so did the contribution of biomass-burning which, in some
cases even exceeded the other sources.
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Figure 2. Contribution of emission
Urban Background SOUFCGS tO PMlO In bOth rOad-Slde
and background sampling sites.
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Conclusions:

Car traffic in European cities Is socially accepted as a major source of air pollution. There is indeed scientific evidence that emissions from motor
vehicles jeopardise the quality of life of citizens. Notwithstanding, other sources can be responsible for a non-negligible amount of particulate
matter emitted, such as biomass burning that is responsible for severe air pollution episodes In cities. It is then vital to thoroughly identify the
sources for implementing measures and reduce hazardous levels of PM in the air.

Acknowledgments:

This research was possible thanks to the project “ISY-AIR — An Integrated System for Urban Scale Air Quality Assessment and Forecast” (MIT-
EXPL/IRA/0023/2017). ). An acknowledgment is given to FCT for funding the PhD scholarship SFRH/BD/144550/2019 and CESAM
(UIDB/50017/2020+UIDP/50017/2020).

References:

Amato, F., Alastuey, A., Karanasiou, A., Lucarelli, F., Nava, S., Calzolai, G., Severi, M., Becagli, S., Gianelle, V. L., Colombi, C., Alves, C., Custodio, D.,
Nunes, T., Cerqueira, M., Pio, C., Eleftheriadis, K., Diapouli, E., Reche, C., Minguillon, M. C., ... Querol, X. (2016). AIRUSE-LIFE+: A harmonized PM
speciation and source apportionment in five southern European cities. Atmospheric Chemistry and Physics, 16(5), 3289-3309.
https://doi.org/10.5194/acp-16-3289-2016
Harrison, R. M., Jones, A. M., & Lawrence, R. G. (2003). A pragmatic mass closure model for airborne particulate matter at urban background and
roadside sites. Atmospheric Environment, 37(35), 4927-4933. https://doi.org/10.1016/j.atmosenv.2003.08.025
Pio, C., Alves, C., Nunes, T., Cerqueira, M., Lucarelli, F., Nava, S., Calzolal, G., Gianelle, V., Colombi, C., Amato, F., Karanasiou, A., & Querol, X. (2020).
Source apportionment of PM2.5 and PM10 by lonic and Mass Balance (IMB) in a traffic-influenced urban atmosphere, In
Portugal. Atmospheric Environment, 223(April 2019), 117217. https://doi.org/10.1016/j.atmosenv.2019.117217
Fundagio *8 REPUBLICA
FCT &% B mciisa



