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Many urban areas still do not meet the air quality standards (2008/50/EC), especially in Southern Europe, where both anthropogenic and natural
(Saharan dust, marine aerosols, etc.) sources give important contributions to particulate matter (PM). The AIRUSE project aims at testing existing
and future mitigation measures and developing new strategies for the improvement of air quality in Southern European countries (www.airuse.eu).

The fine (< 2.5 µm) and coarse (2.5-10 µm) fractions are collected with hourly
time resolution by means of ‘‘streaker’’ samplers. Two wintertime intensive
sampling campaigns (3-4 weeks each, mid January - mid February) were
carried out in Florence and Porto. Summertime campaigns were also
performed in all the AIRUSE sampling sites, while wintertime campaigns in
Barcelona and Athens will be carried out next winter.

Preliminary results on the winter intensive campaigns of Florence and Porto are shown.
Positive Matrix Factorization (PMF) allowed the identification of the main sources, in both the fine and coarse fractions,
in the two sampling sites. Source assessment was improved by the high time resolution of the measurements, which
provided samples that have high between-sample variability in the source contributions.

In the following the hourly time trends of some of the identified PMF sources are plotted (a.u.),
together with their main elemental markers (ng/m3), for the fine (_F) and coarse (_C) fractions.

Vertical bars correspond to midnight.
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The project includes PM sampling in four urban sites in  Barcelona (Spain), Athens (Greece), Porto (Portugal), and Florence (Italy), for long periods (~1 year), on a daily basis in order to
get a time-extensive data set giving an overall representative picture of the PM composition in these urban sites. As most particulate emissions as well as atmospheric transport and
dilution processes change within a few hour, the project also includes sampling with hourly resolution (and coarse/fine particles segregation) for intensive periods.

SamplingSampling
Particle Induced X-ray Emission (PIXE) analyses, performed on
“streaker” samples with a 3 MeV proton beam from the 3 MV
Tandetron accelerator of the INFN-LABEC laboratory, allow the
assessment of the concentrations of several elements (Na, Mg, Al, Si,
P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Br, Sr and Pb), including
important source tracers, with hourly time resolution.
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A TRAFFIC source,
mainly correlated with Cu
and Fe,  was identified in
both sites and fractions,
with clear peaks during

traffic rush hours.

A SOIL DUST source,
mainly correlated with Al,

Si, Ca, Ti and Sr,  was
identified in both sites and

fractions.

During the most intense soil
dust peaks, in Florence,
this source also gave a

significant contribution to
Fe, which otherwise is

mainly due to the traffic
source.

In both sites, fresh and
aged SEA SALT sources
were found. Aged sea salt

was depleted in Cl and
high correlated with non-

NaCl sodium ([Na]-
[Cl]/1.8): corr. coeff. 0.87
and 0.77 in Florence and

Porto, respectively.

A BIOMASS BURNING
source, mainly correlated
with K,  was identified in

both sites in the fine
fraction. A periodic time

pattern, with peaks during
the late evening may be

clearly observed, especially
in Porto.

A SECONDARY
SULPHATE source,  was

identified in both sites in the
fine fraction. Its time profile
is characterised by a slowly
varying time trend, which is

typical of secondary
aerosols.

An INDUSTRIAL source,
mainly correlated with Zn,
was identified in Porto, in
both fractions, with a time

trend characterised by
Intense sharp peaks.


