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Introduction

Airborne particulate matter (PM) comprises a compiexture of inorganic and organic substances dsal @ broad
range of sizes. Among these PM, the larger ones>(& um) have mainly their origin on re-suspended saild a
dusts from roads and industries, remaining in théoa a short period of time. On the other handaler particles
remain suspended for larger periods of time ane pavnarily an anthropogenic origin, due to comimunsgt and also
to secondary sources, like e.g. re-condensatiangatnic vapours and gas-phase reactions. Moretinesmaller the
particle size, the easiest they can penetrateeirelpiratory system. For these reasons, the détuapean Union
legislatiort has established limit values for PM10 (particulatter < 1Qum) in order to avoid human health risks.
However, this regulation will be soon replaced By2%* (particulate matter < 2.fm) because of their harmful
potential.

Thus, this work presents a preliminary study ofesalclasses persistent organic pollutants (PQPbpih PM10
and PM2.5 collected from an urban area, aiminglémiify them and their relative concentrations athbkinds of
samples and to study the implications of this ratyoth change. This work will be further extendedaagart of a
project that aims to characterise airborne PM ftwban, industrial and rural environments in a loergn study.

Materialsand Methods

Parallel 24 h samples of PM2.5 and PM10 were delteon an urban area in the city of A Corufia (GaliblW
Spain, Fig. 1) influenced by a main traffic road.(20 000 vehicles / day) with some potential ébation from
petroleum, metallurgy industries and a coal powantpocated at ca. 5-15 km. Collection was madeidih quartz
fibre filters (UNE-EN 12341) with a sampling flow 8.3 and 68 riih for both PM10 and PM2.5, respectively (Fig.
1). Field filter blanks were also collected.

Figue. pling point location and PM samplers. A Cordf#®22’'04”N & 08°25’'08”W.
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Total Organic Carbon (TOC) was determined by eldalemalysis with a Flash EA 1112 (Carlo Erba, Mijllaly).
Polycyclic Aromatic Hydrocarbons (PAHs) were anelysby microwave assisted extraction and liquid
chromatography-fluorescence detection as descelsetvherg Polychlorodibenzodioxins/polychlorodibenzofurans
(PCDD/Fs) and polychlorinated biphenyls (PCBs) weetermined by isotope dilution gas chromatogralpigy+
resolution mass spectrometry (GC-HRMS) after Saénéraction and a fractionation on a Power PresRMstem
based on a previously published method for PCDDURl®. In brief, this fractionation was adapted to the
determination of ‘dioxin-like PCBs’ and was doneepdisposable columns: multilayer silica columresib alumina
columns and PX-21 carbon columns. Two extracts wegevered, the first containing the mono-ortho R@# the
second containing the non-ortho PCBs and the PGBD3Jhis first extract was also employed for the-iBRMS
quantification of polybromodiphenylethers (PBDES) the external standard procedure and the ideatific of
chlorinated phenols (CPs) and polychloronaphthaléRENS).

Results and Discussion

The total concentration of four POP classes (PARDD/Fs, ‘dioxin-like PCBs’ and PBDES) that wereaqtified
in this study is presented in Fig. 2. The firshththat may be observed from that figure is thatdbncentration of
PM10 is above the EU daily limiof 50 pg/m®, that may be surpassed a maximum of seven tintegepe. It must
be kept on mind however, that Fig. 2 correspondsgmgle sampling day and also that the locatfadhe sampling
point may be regarded as a hot spot in very close main traffic road and it does not representdmuexposure.
Also, Fig. 2 (left) shows that the concentratiomaist POPs is higher in PM2.5 than PM10, with tkeeption of
PAHs. This ratio increases by looking at the PM snadated concentration (Fig. 2 right), pointing that POPs
may be preferentially associated to lower sizeigda#, due to their different original sources aadheir higher
specific surface area. Obviously, this hypothesisds to be confirmed by a long term study.
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Figure 2. Total concentration of the different POPs in P#ated to sampled volume (left) and to mass of PM
(right).

A closer look at the different POPs is depictedFign 3. Again, this figure shows a relatively higbncentrations of
PAHSs is and, in particular, the concentration afzma)pyrene (BaP) would surpass the EU averagesafimit® of
1 ng/nt, which may be due to the sampling location andiség being studied in a long term basis. Regartling
distribution of PAHs in PM10 and PM2.5, no sigréfit differences can be observed, either in theilprof
concentration of the different compounds. On theiohand, PCDD/Fs and ‘dioxin-like’ PCBs, althoumgtth PM10
and PM2.5 show a similar profile, indicating a sasoarce, but being at higher levels in the PM2gstfon. In the
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case of PBDEs, two trends are observed, for PBDERBDE-100 and PBD-99 the concentration is highethe
lower particle size fraction, while for PBDE-20%tk is not significant difference. This may represe different
origin, as the first three PBDEs are representaifivibe Penta-BDE mix, whereas PBDE-209 is coristiteca. 98 %
of the Deca-BDE.
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Figure 3. Concentration of different POPs in PM10 and PM2.5.

A further screening for other POP classes waseazhout by analyzing the first extract fraction b-GIRMS. It
revealed the presence of several CPs (data notnyleowd some PCNs (Fig. 4) in both PM samples, whiete not
yet quantified due to the lack of standards in ldi®ratory. Nevertheless, they could be tentativeégntified by
monitoring three exaatvz values for each compound and their relative abuecelaand comparing their relative
retention time with literature values.

Thus, it can be concluded from these preliminatyo§@xperiments that several classes of POPs edaumd both
in PM10 and PM2.5, but their concentration in bfstictions can be rather different. This contrasts with the
observations of Martinez et &from the concentrations of PCDD/Fs in PM10 andltstispended particles, where
not significant difference is observed. Obviouslistpreliminary results need to be confirmed bpraglterm study
that is being done at the moment and considersmipturban samples, but also industrial and runaiso
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Figure 4. GC-HRMS chromatogram and tentative identificatibthree PCNs in PM10 and PM2.5 samples.
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