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1. Introduction. The AriaSaNa project, led by the Italian National Research Center (CNR), || 3.2 PM,, in May: Many species (including total Figure 3a Figure 3b 4. Discussions
in collaboration with Parthenope University in Naples, was aimed to monitor air pollution in the PM, C, N, 6'3C and some species on mainly May 2016 Autumn 2016-2017 4.1 C in PM,, in May: The 813C shows high correlation with nss-Ca?* (r
main towns of the Campania Region. In the past, the contribution of fossil vs renewable C /| terrestrial origin: NH,", NOg', Ca™, K, 85 o o, o 0y o, i i 0 20 st o st o s s o o0 | = 081, < 0.01 Figure 5a) and there is a clear shift of 33C towards
(Carbon) to elemental and organic C in atmospheric Particulate Matter (PM) was quantified by ||  well as one of the main Secondary Inorganic - ¢ ™ e @ ©x v » o o w v wn o« PR, 3
14 . _ _ _ ons: SO.2) show a peak on the 10-110 May = | ame A 17 more negatlvc_e values as total C decreases (see values below 3 ng m= in
means of **C analyses (Sirignano et al., 2019). In this study, to identify the sources of C and N i) P y i@l o | 1% 3 Figure 5b). Since the sources that are best resolved by 513C analyses are
(Nitrogen) of PM in the city center of Naples, we have used a range of techniques, including 2016 (Figure 3a). This is concurrentwitha = | i u ﬂ T i hm = C.. plants ([-20 -30] %, with fossil C typically depleted in 13C), C, plants
concentration and isotopic composition (313C and 6*°N) of total C and N, analyses of major ions, change of wind regime going from a typical 0] ‘ ([?10 -20] %o) and cark’)onates (CO.2 = [-5 +5] %o), we sugge’st t4hat the
air quality data, as well as characterization of the meteorology and the origin of air masses sea-land breeze pattern, associated with re- 7.1 o ‘ J - G e e L
’ - _ _ _ ’ _ Vol ® «eseeflo eqgh 0 @@ oo @ @ |0 baseline C 1s mainly composed of fossil C, while the peaks found at the
. | | | circulation of air and accumulation of T = end of the sea-land wind regime are caused by resuspension of CO.?
2. EXperiment. PM samples were collected in May and December 2016. Particles with “pollutants” (6-10™" May, green box in Figure = =+ [z - _ A
. . S . g w0 f ; o £ carrying dust (Shen et al., 2013; Vodicka et al., 2024).
diameter < 10 um (PM,,) and < 2.5 um (PM, ) were collected for 24h on pre-cleaned (700 °C for 3a) to an intense synoptic with winds 5 5] 3 )
2 h) quartz filters (Whatman, 47 mm diameter) on top of the historical building complex in Largo originating from South and South-West (11-  _={ 2ale e 5 0 Il “‘”“}'“E"“” ? 4
San Marcellino (lat. 40.85° N; long. 14.26° E, 53 m.a.s.l., Figure 1). 14t May, red box in Figure 3a). This is g1, ® 2 ts £ T = Figure 5b o |
2.1 C and N concentration. 813C and §5N: 813C. % 5. consistent with the change in the origin of air : oevfo  wpmas : - . T a Lo
of C, 55N and % of N were measured using an 3 3¢ ¢ masses (back-trajectories) shown in Figure = - | 1 i Y R = 0.6603 o =025 -

2a (North-East) and b (South-South West)
determined by a change In synoptic
conditions (stable vs unstable). During the
unstable conditions, air from the sea brought
the typical marine derived species over

elemental analyzer (Flash HT ThermoFisher) In
combustion configuration coupled with an IRMS
(Delta V Advantage ThermoFisher) through the
ConFlo IV interface (ThermoFisher). Half of each
quartz filter was reduced in very small pieces (<1 x 1 _
mm) by cutting it with a knife. Blank filter (only Naf'es (C, Mg* and Na* increase after the
quartz), and quartz with reference material were o 1 SR - | 11" May, Flgttdre 3a'W,lg<, o). During the
measured to quantify the sampling process blank and gure change (3-13% May), 6N shows a
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4.2 N in PM,, in May: 6N best correlates with NH,* (r = 0.90, p<0.01,
Figure 6a), suggesting that variations of 3N of total N are mainly caused
by changes of 6N-NH,*. 6N is negatively correlated with relative
humidity (r = -0.77, p<0.01, Figure 6b). These correlations suggest Kinetic
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the effect of the quartz mass in the combustion reactor. significant decrease (12-0 %o, Figure 3a-G). Isotope fractionation associated with the reaction: NH,*«<NH, (Heaton et
Three reference materials for N (IAEA-N2, IAEA- 3.3 I_DI\/_I2.5 In May: Like PMlO, but_ with a - al., 1987, 1997). The correlation with sea salt in the days 11-16t™ (Figure
NO3 and IAEA 600) and three for C (IAEA-CHS3, A g T e limited number o_f species peaking on the 10- o ) e 6¢) suggests that the Increase of 31°N o_lu_rmg the sea-land l_:)reeze _(de-lOth
/AEA C8 and TAEA 600) were used to calibrate 52°C 11% May (including total PM, C, _N, and_NOg' ;Egj ;i P2 } o3 E May) might be dueNEQ[ ?;Srlﬂ from volatilization to comblﬁjstlon derived N.
515N measurements. Typical uncertainties were 0.2-0.4 and 0.6-0.8 per mil on 85N and si3c|| & K" as We2I+I as 8042;)- Marine derived 5337, 1 L , IM o 3 0 s 15 o o T
respectively. Acetanilide was used to calibrate % of C/N (uncertainties 0.1-0.6%). spectes (CI', Mg a?hd Na*) do not show any T2 Do 0 v s fyemicagoe ST . . s
2.2 Major ions: For the characterization of the soluble ion fractions, a quarter of each filter was |~ 'Mcrease after the 11 May (Figure 3a-W, Y, Z.. | . H;EH o b e wf D??é e R | PR Figure 6b 1
first treated with 15 mL of ultra-pure water using a closed vessel microwave digestion system| &) SUSPICIOUSIY, NH, 5y, Is igherthan - " —c—— ] E— e = || 0T 90T sk ol [TB O * te 3
(Milestone Startk), following the multistep temperature ramp described In Chianese et al. (2019) NHL pitg for most days in May (Flgure_ 3a- 2.4 | _ | [ 2 3 :f a/ o R:=09189 ; . 3:2 z
and then filtered and analyzed using a Dionex 1CS1100 system. For anion detection, we used an K, Wh'_le Total _NP'V'2-5 = TOtallgNPMlo V_V'thm _ : mm'm[ - mﬁ: B ) _ o ﬁ{ﬁus Figure 6a y=-03746x+ 29566 | " 133 55 135 1
AS22 column and a buffer solution of 3.5 mm of sodium carbonate-bicarbonate as eluent. For|| ~ Uncertaimnties (Figure 3a-1). 6"Cpyp 5 = N [ . 3k Foo L
cations, we used a CS12A column and 20 mm of methanesulfonic acid solution as eluent.| O Cewio IN Mostdays (Figure 3a-C) except % Fig L selllldadie Lo 2 1. iqure e oo || T o Figure 6d | °
Calibration curves were defined using certified multistandard solutions. thc:hse when the W|1r;d regime clr;anged (- g ep e ; SR U I ¥ N 1gure be DD ST
2.3 Meteorology and origin of air masses: We interpreted the results by analyzing changes over 1125 May) Whlin 0 CF_"V'Z-5 <0 CPMlO_and s B e ome —_— 5 s 5 "E'DE . = i'_ 0559 .
time of wind direction and speed as described in Hernandez-Ceballos et al. (accepted in City and 0Nz 5 > 87*Npygo IN Most days (Figure s e o oo o6 ke 20y, 2, r, 0, ter, 101y 220y 20, 0 B0y o3 ® P y - 3
Environment Interactions). This was associated with the changes in back-trajectories with the 3a-G)._ _ R N o1 ° o g ¥l g 5 71°
Hybrid Single-Particle Lagrangian Integrated Trajectory (Hysplit). We have also analyzed changes 3.4 PMy mAutum_n: High values are measured R R '3
of Planetary Boundary Layer Height (PBLH) over the town of Naples using ERAS5 reanalysis| for some species (Total sea salt g/ Cloud cover
dataset. We have also used temperature, relative humidity and cloud cover measured at the station "M, IC, tN a”td_ :hose_ of [ B —— ©_ 4. Conclusions
of Capodichino (Naples International Airport, about 5 km from the sampling site) as well as air Q:illrlyNOerreana t(r)]”gg't'?] T u ” 52 |11, Total Cpyyyo and Copyr in May are mostly of C, origin,
quality data available from 3 stations around Naples (Astronomico, Ferrovia, Museo). d4 ’ ih )0”26927th 3 i ' M M " with a fossil baseline and a significant contribution of
We have correlated all species and parameters through the Spearman’s rank coefficient (r). ?)necember (ISi e 3b)- s || TR 1 » g 14l s 2 CO.,2 in days with a wind shift and dust resuspension.
3. Results a)May s b) December oA The S15N ang S13C a}e ver ] o T IR A RN G S A My e h o [ 8% Npp10 @and 3PNpy,, 5 In May are influenced by kinetic
3.1 Origin of air masses: the two =N stable instead y 4 A Isotope eff_e(_:ts. _The correlatloqs found suggest a sr_nft
Sampling periods are characterized ’ - | | ‘.,. e g Sfea—land br(?eze (NE—n:|ghtandS—:day) , ;IntenseSYnoptlcS-SEW ; ; from volatilization to combustion NH3 sources durlng
: : i gurez . % 3.9 PMZ.S In - Autumn: SR T v RN . TR, freesr e L N 1N th -land br redime (Chen et al.. 2022
by substantially different ~ 0 Similar to PM10, with high _: : | | e o — \ e sea-land breeze regl e (Chenetal,, )
meteorological conditions. In X oo ‘* Values on the 9 :';m 4 96.07th N " W, < ] : 11 1n Autumr_l, there_ are high yalugs of Total PM, C, N and
May, air masses mostly originated — = o . but less pronounced 910 1‘ ? f . of _terrestrlal derl_ved species like NH +_, NO," and K*,
from South and West, that Is the x T S13C isses bécause of | PSS B G = [~ which are tentatively Interpreted as b!oma_ss burning
Tyrrhenian sea (Figure 2a). In or obfgﬁig during analysis | A R events. §1°C and %N do not change significantly and
Autumn, air masses mostly i (Figure 3b-D). 81N, . > Figure 4a & s "":F' 4b ' ' are not useful to |dent|f)_/ the sources In th_at case.
originated from North and North- . o SI5N for several dsays 1 — SHres PN L IV.In the future, to quantify the contribution of different
East, that is land (Figure 2b). 020 (F gljllf\gl(:)%a-G) N S N— = sources, we will use the insight gained to constrain an
I - A N A isotope mass balance for source apportionment.
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