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PREFACE

Dear colleagues and friends,

It is my great pleasure, as th@residenti £ OEA #UAAE ! AOlI 011 37T AE
you all to the24t™ Annual Conference of the Czech Aerosol Society, held in the heart of
31 O0OE -1 OAOE AkfatthEWine(WalDéss HofekAkande .

, AOO UAAOB6O AEFEATIC IEACHAA AGHAEAOAT AA 1T £ OE/
AT A OEA O/ OUAOHD otitlgd! OF AdQ) A#Qi Al p AAiEnAnid ABdAnized in
collaboration with  RECETOX Research Infrastructure and under the auspices of
ACTRIS Research Infrastructure . This new format resulted in a higher attendance and
OEA DAOOEAEDPAOGEIT T &£ Ail1AACOAO xEI EAA 1
conferences. However, as there is always room for improvement,emwvould like to
continue our efforts to motivate participation from colleagues in related fields and
possibly even representatives of legislative bodies. In this regard, | would like to
encourage you to share information about the conference  with your colleagues and
collaborators, even if they are not directly involved in your field. Their expertise may offer
valuable perspectives or foster interesting collaborations and partnerships.

10 Uil 6 EAOA OOOAT U 11 O0EAAAh OEEO UWAAOGC
organizational updates. We have introduceda new online registration form and,
Al 11T xET ¢ EFAAAAAA Econietehde sutvédyOne argpifon® & postd i O O

session for the first time. | would again like to ask for your cooperation and encourage
you tofill out the post -conference survey you will receive after the event. Your feedback
helps us improve the organization and overall experience to better meet your
expectations.

Since the beginning of thisyead T A x | | @s conipdsioh is availble on our
xAAOEOAQ EAO AAAT x1 OEET ch AO Al AAOWa&d AOOE
maintains continuous communication, and all its members actively contribute to the
smooth operation, visibility, and growth of the society. | would like to tak this
opportunity to thank all board members for their excellent cooperation  over the past
year and to express my enthusiasm for the challenges that lie ahead of us.

One of the major ongoing projects isthd AOAT T BT AT O T £ T A®el ! 3
committee has also continued itsintensive preparations for hosting the European
Aerosol Conference (EAC) 2028 in Prague. During these preparations, some
adjustments were made, particularly concerning the conference venue. | will briefly
update you on these topics ding thel ! 3 - Al A A OQ @vhich KilAtdk& plaCe on
Tuesday, November 11, 2025, immediately after the conference program concludes.

Following the tradition of the past two years, we will again welcomelistinguished
guests delivering plenary lectures . This year, there will betwo plenary talks 2 one
on Monday morning (November 10, 2025) and another on Tuesday morning
(November 11, 2025) . Continuing the line of previous esteemed speakers, Prof. Philip
Hopke and Prof. Alfred Wiedensohler, we are honored ith year to hostDr. Martin
GyselBeer (PSI, Switzerland) and Prof. Gerhard Lammel (Max Planck Institute,
Germany).

Dr. GyselBeer focuses primarily on the physical (optical) properties of aerosol
particles in relation to better understanding their impacts on climate (reducing
measurement and prediction uncertainties) and human health (improving environmental
quality). Prof. Lammel specializes in the chemistry of trace organic compounds, their
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exchange between air, water, and soil, and their environmental pgsure pathways and
health impacts.

Finally, I would like to extend my sincere thanks to all sponsors of the
O/ O UW G RBhriferencez Altium, Biowell (Dekati), ECM ECOMONITORING, and
TSI. Representatives of these companies will be presenhroughout the conference,
providing opportunities to discuss topics of mutual interest. Some of them will also
contribute with technical presentations as part of the program.

'TA T &£ AT OOOGAh ) 1 000 1 ip@Oceeding® €ditad, Jadd OEAT E
Kénskégthankyou! o A ) o S o
Yy T TTE A& OxAOA O1T 1 AAGET ¢ UI O Adulide®AOOT 1T Al 1

feedback, comments, and praise are most welcome .
Yourssincerely,

*AEOA /1 AOUéAE j 00AOEAAT O 1T £ OEA #UAAE ! AOT Oi

CAS membergarticipating at EAC 2025 in Lecce, Italy.
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+1 p é1 OWBtmaesiérické Aatosoly Plynné polutanty, Hysplit, Theil-Serova metoda
SUMMARY

Influence of longrange transport on air quality measurements at the rural
AAAECOI OT A OOAOQGETT ET #A1 OOAl %OOT PAh OEA . A«
was investigatedover 20 years Concentrations of selecteair pollutants (SQ, NOx, CO,
Os, PMoh 3/ Wsh  Bs) Were analysedin conjunction with basic meteorological
parameters, the evaluation of trend was utilised byhe Theil-Sen method. Results indicate
significant negative trends forthe prevailing number of air pollutants, with exceptions
such astropospheric ozone, which remained either unchanged or exhited increasing
concentrations.

UvoD

+OAl EOA 1T OUAOHp EA EIpél OLI AAEOI OAI 1T OIE
AET OUQgrinfeld a Pandis, 2016 Tato studie analyzuje20letou é AOT 01 O GAAO A/
(200572024) E OAT EOU T OUAOAp 1A . UOI Al p MAOKzOE OEAE
49°34°24"N, 15°4’49"E, 534m n. m., venkovskéastanicekh EOAOU OABPOAUAT OOEA
T OT OAD UT A é RO rOIOG ATAD A OF0 T B i

- %4/ $9 - Q~%. A

VIO AUI ET Oi ET OOAT OPT 000 T A OWGAE Op iOL WD AGIELU
OOAEAEOI OEp OUAOCAHIGLAME GBEOAAR D TAUMEOAT LAAE UT A
| EAO OEGER EIO@EA| G8DdAOpEEA G .OEAT T AOi ET §#/ qQh DG
aadi O 11 OL A ko (RMI)OsDandvyctOiontij | 3suy@OOEEéT AT 1T OLAE EI
j B.syasumy amonnychET Tj0Bj..8 6L DT éAO UD fipbrioLi BypridOOAEAE O
Single Particle Lagrangian Integrated Trajectory model(HYSPLIT byl nastaven
vOT Ul B6hddin [GHAS, 1° x 1500 m AGL, 6hodinovéntervaly (00, 06, 12, 18 UTC).

. pOEAT U AAOA AUI A 2d@holimad 00 0éARGp AEA GMROAEGiA O U
(200572014 a 201%c¢ m¢t1qQ A DOT  EAAT TAdAlyeyOdO L DI &P T AAT A
provedeny vprogramech R} AAl b é AE 1T DAT AEOQ AL péywojej AAT péA

OAUeT T pAE OOAT Alieil-SAnvh AnetoBel {heilEIOF0; Sen 1968. Pro

Ei ATT AAT p AAI ET OLAE OOAT Aijj A Evktediobogické Ul AT AL
parametry ETTEOI O @ OADPIT OA OUAOGAEO j4qgqh OAl AOEC(
A O0ian0 OA00O | xO A xAQs

VYSLEDKY
. AEOAOAHP DI EIAO EIT AABODA&DAEAWIE L UAWIA AN G
koncentrace poklesli o 70 %.Vyznamny pokles by A Ul Au NOBE FB@ 1 OET AT
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prokézan statisticky vyznamny sestupny trend (p<0,001) platny1 ADPGpé OHAI E O
obdobimi. U S@ byl sestupny trend zaznamenan pouze v jarnim a zimnim obdobi
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INTRODUCTION

Fine particulate matter (PM) has been a key domain of investigation in atmospheric
research due to its complex chemical composition, transport potential, and ability to
penetrate environmental and biological systems, thereby influencing ecosystem stability
and human health(Pope and Dockery, 2006; Pdschl, 2005Yarying size fractions within
fine particles are of particular concern as their physicochemical properties, sources, and
atmospheric transformation processes vary considerably with particle size rad
meteorological conditions (Seinfeld and Pandis, 2019) Seasonal variability further
modulates their composition through changes in emission patterns, boundariayer
dynamics, and secondary formation pathwaygQuerol et al., 2004) In this study, we
investigate elemental concentrations in the fine aerosol subraction (1.15-0.35 pm)
sampled at a Central European rural background site across summer and winter, followed
by source apportionment analysis.

METHODOLOGY

Ambient aerosol samples were colleed at the National Atmospheric Observatory
+1T HAOEAA jtwlouve. h pudmue%iAugest2010) addavioerl q
(December 2019z February 2020). A Rotatingdrum Uniform-size-cut Monitor z 3DRUM
(DELTA Group, UC Davis, USA) was used tdase the fine particulate fraction of the size
range1.15-0.35um.

Elemental analysis was performed using Xay fluorescence spectrometry (XRF) at
UC Dauvis, California, USA. Enrichment factors (EFs) were calculated using titanium (Ti) as
the reference to distinguish crustal and anthropogenic contributions. Source
apportionment was conducted using Positive Matrix Factorisation (PMF, EPA PMF 5.0) to
resolve seasonal variability in dominant aerosol sources.

RESULTS, DISCUSSI@ONCLUSIONS
Elemental concentrations in the fine aerosol fraction1.15-0.35 um) exhibited clear

seasonal variability, with elevated levels during winter compared to summer for several
elements (Fig. 1). Enrichment factor (EF) analysis, revealed pronounced deviatiofniem
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crustal baselines for elements such as sulfur (S), zinc (Zn), bromine (Br), and lead (Pb),
indicating strong anthropogenic influence.
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Fig. 1: Variation of elemental concentration across summer and winter.

PMF resolved distinct source profiles across seasons. Crustal sources were among the
dominant contributors during summer, alongside other influencing factors, while winter
showed enhanced signatures of biomass burning as one of the major sources. Factor
stability and elemental fingerprints support robust attribution to regional combustion
and mechanical resuspension.
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INTRODUCTION

Volcanic eruptions are among the most powerful natural sources of atmospheric
aerosols. During explosive events, large volumes géses ancasth  O1 A A1l lakA OOADE
injected into the atmosphere and dispersed over vastraas. These fine volcanic particles
interact with climate, ecosystems, and human societieboth in the immediate aftermath
and over long timescalegLowe, 2011). A prominent case is the Late Pleistocene eruption
of the Laacher See volcano in the East Eifel Volcanic Field (Germany), which occurred
~13,000 years ago. This eruption disperseda. 150 Mt of sulfur and ca. 20 kéof tephra
across much of Central and Eastern Europe and had widanging effects on landscapes,
ecosystems, and human populationslts fallout disrupted vegetation, altered water
chemistry, and impacted Latdce Agehunter-gatherer groups across the regioriBaales et
al., 2002; Baldini et al.2018; van den Bogaarcand Schmincke, 1985) While coarse ash
deposits near the source hae been extensively studied, detecting the fine ash fraction
(<100 um), particularly at long distances remains a challenge. Thesaerosol particles
become embeddedn lake sediments peat bogsand other natural archives, where they
serve as both stratigraphic markersinvisible to the naked eye and proxies for
atmospheric transport (Davies, 2015) Mapping their distribution helps to reconstruct
eruption dynamics and assess the potential reach and impact of volcanic aerosols on past
environments. In the case of the abowvenentioned eruption, mapgng is particularly
important asthe Laacher Seevolcano is still active and another major eruption would
have catastrophic consequence@lensch et al., 2019; Leder et al., 201.7)his contribution
outlines the fundamentals of cryptotephra research and highlights the significance of fine
volcanicash detection for understanding both past and future eruption scenarios.

EXPERIMENTAL SETUP
Cryptotephra analysis relies on the detection of fine volcanic ash particleghich are
preserved in sedimentary archives(e.g.,lake beds and peatlands Tephra consists

primarily of volcanic glass shards and crystalline minerals, both of which can be
preserved as microscopicsolid particles, often down to only a few microns in sizeThe
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workflow begins with the retrival of undisturbed sediment cores, typically obtained using
gravity or piston coring systems.In our study, cryptotephra layers of the LST wes
identified in Plansee, an alpine lake in th&asternAlps (Austria), as well as in sediments
from paleolakes and lakes in the Bohemian Forest region (Germany and Czech Republic).
These cores are then sampled at high resolution for both nesestructive and destructive
analyses.Initial screening often involves Xray fluorescence (XRF) and/or pXRF core
scanning, complemented by computed tomography (CT) imaging to detect subtle
stratigraphic structures. Suspected tephrebearing layers are subsequently invetsgyated
using density separation techniques to concentrate volcanic glass. Isolated particles are
mounted on slides and analyzed by scanning electron microscopy with energlspersive
spectroscopy (SEMEDS) to determine their major element compositionElectron probe
microanalysis (EPMA) is used for more accurate and standardized glass geochemistry.
some cases,dr even higher resolution or trace element data, laser ablation inductively
coupled plasma mass spectrometry (LACP-MS)is applied. In cases vhere glass is scarce
or altered, characteristic mineralsare analyzed to supportthe identification. Automated
scanningapproaches, such awith a TIMA (TESCAN Integrated Mineral Analyzedevice,
allow for high-resolution characterization of glass shards and minerals, further enhancing
detection of cryptotephras at very low concentrationsThe geochemical fingerprints of
these shards andor minerals are compared to reference data fronother deposits,
allowing researchers b correlate cryptotephra layers across regions and assign them to
specific eruptions. This method is particularly useful for identifying widespread ash from
large explosive eruptions, such as the Laacher Seelcano, hundreds to over a thousand
kilometers from the source(Lowe, 2011).In the case of the Laacher Sdephra (LST), a
highly distinctive phonolitic composition (silica-rich volcanic glass with elevated K and
Na) provides a robust fingerprint that allows distal deposits to be confidently assignetb
this eruption, even at sites hundreds to over a thousand kilometers from the sour¢ean
den Bogaard and Schmincke, 1985)

RESULTS ANDONCLUSIONS

Our recent cryptotephra investigations in the Alps and adjacent regions have led to
the discovery of LST deposits aseveral distant sites over 400 km from the eruption
source. These findings challenge earlier assumptions that the dispersal of LST was largely
confined to the northeast and southwestof the Laacher See caldera. Instead, our results
indicate a broader and more complex fallout pattern, including previously undocumented
deposition to the east of the volcano (e.g., in the Bohemian Forest; Meier et a025) and
even inthe Eastern Alpinelake Plansee (Austria, Tyrol)A compiled distribution map (Fig
1) highlights both confirmed LST detections and current gaps in spatial coverage. While
some of the new sitesuch as Planseexhibit glass concentratios near detection limits,
their geochemical fingerprints match the LST reference composition.

Cryptotephra layers are valuablechronological markers in environmental archives.
Their precise geochemical fingerprint allows researchers to correlate sedimenta
sequences across vast regiorend across different settings, from continental over marine
to ice core deposits, enabling the synchronization of paleoclimate and
paleoenvironmental records (e.g., Warken et al., 2025)However, understanding the
spatial distribution of tephra deposition, especially the longrange transport of the fine
tephra fraction, remains a major challenge, and is critical for improving the temporal
resolution and reliability of these reconstructions. In this context, methods and mode
from atmospheric aerosol science offer promising opportunities. Better characterization
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of particle transport and fallout dynamics, informed by aerosol modeling approaches,
could significantly enhance cryptotephra studies and support more robust
interpr etations of past volcanic eventsOur findings so far indicate thatthe Laacher See
eruption may have caused environmental changes over a larger area than previously
thought.

0° 10°E 20°E
60°N - 0 400 km § 60°N
SCANDINAVIAN
ICE SHEET
50°N{Y 50°N

0° 10°E | 20°E
Fig. 1:.LST distribution map based on the tephrabase website data (Riede et, al.
2011), the outer detection limits of the distal fallout estimated by van den Bogaamhd
Schmincke (1985) (shown in purple), our results, an@ reconstructed Late Ice Age

palaeogeography(Riede, 2016) Yellow triangle the Laacher See volcano; black dar& A& A& A& A A
LST airfall deposits; blue dots LST airfall deposits in the Bohemian Forest; white dots

LST airfall deposits in the Alpine Foreland; red da#EZE Attt Aeposit in the Eastern
Alps; red curve the border between the Western Alps and Eastern Alps.
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INTRODUCTION

Atmospheric aerosol particles play a crucial role in cloud formation by acting as cloud
condensation nuclei (CCN), influencing the Earth's radiative balance and hydrological
cycle. The ability of aerosols to serve as CCN depends not only on their number
concentration but also on their physical and chemical properties, as well as their mixing
OOAOA j-TAEEAA AO Ai8sh ¢mpmQ8 (UCOI OAT PEAEOUN
water, is a fundamental property that governs aerosol behavior in the atmp$ere. Since
aerosol hygroscopic properties evolve throughout their atmospheric lifetime,
understanding these changes is essential for assessing their role in cloud activation. This
study presents a comprehensive analysis of aerosol physical, chemical, activation
properties measured at the ACTRIS (Aerosol, Clouds, and Trace Gases Research
Infrastructure, http://www.actris.eu/) background OE OA ET (NAOKY AC@=EnA A
Republic. Our primary objective is to improve the understanding of aerosol activation
processes and ambient hygroscopic properties, with a particular focus on how chemical
composition influences CCN activity.

EXPERIMENTAL SETUP

Atmospheric aerosol measurements were conducted at the National Atmospheric
| AOGAOOGAOT OU +1 BIBONEIBIOS E;.534/m+al3.1,)a raval background site
in the BohemianMoravian Highlands region. This study focuses on aerosol particles'
physicochemical properties and activation ability using the data collected at NAOK from
December 2022 to November 2023.

A compact timeof-flight aerosol chemical speciation monitor(ToF-ACSMAerodyne)
was used to measure the chemical compositions of the nerfractory submicron aerosol
particulate matter (nitrate, sulfate, chloride, ammonium, and organics). The mass
concertration of equivalent black carbon(eBC)was measured using the Aethalometer
(AE33, Magee). The condensation particle counter (CPC, model 3775, TSI) was used to
measure the total number concentration (NCPC) of atmospheric aerosol and the cloud
condensationnuclei counter (CCNC, model 200, Droplet Measurement Technologies) was
used to measure the CCN number concentration (NCCNC).

28



The total activated fraction was obtained by getting the ratio of NCCNC over NCPC at
every supersaturation (SS) level. At fully tabilized CCNC conditions, five different SS
levelswere set in the CCNC instrument (0.1 %, 0.2 %, 0.3 %, 0.5 %, and 1.0 %). A complete
SS cycle laste® 1 hour.

4EA EUCOI OAT PEAEOU jJq xAO AAOEOAA EOI
measurements using the ZdanovskiiStokesgRobinson (ZSR) mixing rule combined with
{-Kéhler theory (Petters and Kreidenweis, 2007). A simple iojairing scheme (Gysel et
Al 8h ¢nmmxq xAO OOAA ET OEEO OOOAUh xEE OE/
70 AO Al8 jqmpuQs8 ! [ T A m8p xAO OOAA £Ai O
Al AAE AAOATTh A [ T A& n TAGDASGKEE Datd AsanildtionA A O
System) meteorological data in 1°x1° spatial resolution were downloadednd back
trajectories were calculatedand clustered using the Hybrid Single Particle Lagrangian
Integrated Trajectory (HYSPLIT) model (Stein et al., 2015).

RESULTS ANOONCLUSIONS

The CCN activation ratios (AR) increase with increasirgupersaturation (SS) across
all clusters of air massegFig. 1). Higher SS allows a broader range of particle sizes and
compositions to activate into cloud droplets. However, at low SS (0Z10.3 %), clusters
originating from the Atlantic region (Cluster 3 exhibit slightly higher AR, while Eastern
European clusters (Cluster 1) show the lowest activation efficiency. This suggests that
particles from Eastern Europe are less hygroscopic or smaller, requiring higher SS to
activate. In contrast, oceanic air mases contain more hygroscopic aerosol speciesaused
by more oxidized (and therefore more polar) organic aerosewhich activate more readily
at lower SS.

100 —.— Cluster 1: Eastern Europe

—.— Cluster 2: Western Europe

80 M Cluster 3: Atlantic Region
60
40
2

0.1 0.2 0.3 0.5 1

Supersaturation

[CCNCICPC] Activation Ratio (%)
o

SEWS ##. AAOEOAOQET 1 ®OAOBIA OOO AR E D 1 AMETRN GA ENamEA
OAPOAOGAT OO OEA ET OAIONDA ODEA AIADAELBERAD@QR, w DI
VwOE DAOAAT OEI AOQs
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At higher SS (0.5 to 1.0 %), the differences among clusters become less pronounced,
as more particles across all sizes and cgusitions reach activation. Nonetheless, oceanic
air masses still trend slightly higher in activation efficiency, which aligns well with the

higher [ OA(FiGA® (UCOI OATI PEAEOU DI AUO A EAU Oii A
values generally reflect ayreater fraction of soluble inorganic species, such as sulfates and

nitrates, which readily take up water 4 EA [ OAIl OAOh AAOEOAA EOIT I
Al I pT OEOGET T h ETAEAAOA OEAO #1 OOOAO ¢ EAO OEA
(Western Europe), and the lowest in Cluster 1.
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Fig. 2: Particulate matter composition and hygroscopicity across clusteiBach box
represents the interquartile range (IQR: Q@Q3), the median (Q2and whiskers (5th and
95th percentiles).

In Cluster 1, the dominance of organic matter (which is typically less hygroscopic)
and a lower proportion of inorganics contributes to theOAAOAAA [ AT Ah AT 1 Of
lower CCN activation efficiency. Additionally, Cluster 1 shows relatively higher variability
and contributions from combustion-related species, as equivalent black carbon from
fossil fuel combustion (eB&) and biomass burning(eBGb), which further reduce the
DAOOEAI AGS6 AAEI EOU O AAO AO ##. 38
In contrast, Cluster 3 is influenced by marine or cleaner air masses, which are often
enriched with more hygroscopic inorganic aerosols and have lower concentrations of
organics and blaclkcarbon. This composition enhances CCN activation, especially at lower
SS, indicating the presence of larger and more soluble particles.
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INTRODUCTION

Black carbon (BC) typically contributes around 5L0% to atmospheric aerosol. BC is
of major relevance for several reasons: first, BC is associated with adverse health impacts
(Jansseret al, 2012); second, BC is the main contributor to absorption of incoming visible
solar radiation (Bond et al, 2013) thus exercting radiative forcing and affecting
atmospheric dynamics and precipitation (Samsegt al., 2022); third a major portion of BC
originates from anthropogenic sources (Zhanegt al., 2025).

Here we address experimental approaches to quantify differemroperties of black
carbon which are relevant to its lifecycle and the magnitude of its atmospheric impacts.
This includes the effects of changes in morphology and mixing state on its efficiency to
absorb solar radiation (Romshooet al., 2021) and to act a cloud condensation nuclei
(Juranyi et al, 2013). A major focus will be put on the inverse problem of aerosol
polarimetry, illustrated in Fig. 1, for two reasons. First, detection of angular distribution
of light scattered by an aerosol is essentially # only approach which allows remote
sensing of aerosol properties in a more comprehensive manner including light absorption
(Dubovik et al, 2013). Second, light absorption retrieval is known to be prone to
systematic bias (Schuster et al., 2019). These pics will be presented based on
experimental work in laboratory and field studies.

Forward
Problem

Angular
distribution of

scattered light

Inverse
Problem

Fig. 1: The inverse problem of aerosol polarimetry is about retrieving aerosol
properties from measurement of angular and polarisation dependence of liglscattered
by this aerosol.

METHODOLOGY

Several aspects of experimental and numerical methods will be addressed. This includes
methods to measure BC mass concentration, mixing state and light absorption, which
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serve to determine its mass specific light absorption coefficient (MAC). In context of
nucleation scavenging of BC to form cloud droplets, the value of applying methods based
on quantitative single particle detection will be demonstrated. Instruments enabling in
situ aerosol polarimetry will obtain particular attention (e.g. Moallemiet al, 2023, and
references therein). Classification of light absorbing carbonaceous particulate matter
(PM) will also be touched upon (Fig2; Corbin et al, 2019), given this is crucially
important for a consistent framework to interpret experimental data andto simulate light
absorption by an atmospheric aerosol.

“LAC” is defined as (particulate) matter which:
* contains carbon and
* absorbs light

A

Light Absorbing Carbon (LAC)

Classification by optical properties (colour):
€ y optical prop ( )

Black Carbon (BC) Brown Carbon {brC) black | brown

Soot BC Char BC Tar BrC Soluble BrC

_ I\ J

classification by particle shape:
aggregate | cenosphere

classification by solubility:
insoluble | soluble
Fig.2: Classification of light absorbing carbonaceous particulate matter (LAEM)
following Corbin et al.(2019).

RESULTSDISCUSSION,ONCLUSIONS

The interaction of a particle with light depends strongly on its size, shape and internal
morphology. Light scattering is very sensitive to these properties. By contrast, light
absorption is less sensitive to these properties, which makes it possible to pq@ximate
the light absorption coefficient as product of mass concentration times MAC. However,
this only is an approximation. This is, for example, reflected in enhancement of the MAC
of BC as it becomes internally mixed with nomabsorbing PM during its @amospheric
lifecycle. Results from field and laboratory studies demonstrating that this effect indeed
occurs in line with theoretical expectations will be presented (Yuaet al, 2021).

The mixing state of black carbon also is crucially important for its lality to act as
cloud condensation nuclei given the combined effect of larger size and increased
hygroscopicity due to coatings with at least partially watersoluble PM. Results from
laboratory and field experiments demonstrating these effects will be prgented (Motoset
al., 2019). This includes a discussion based on a recent field study of the importance of the
actual cloud formation regime on resulting BC scavenged fraction, i.e. CCN limited versus
cooling rate limited regime (Reutteret al, 2009),

Inverse problems are often iltposed for different reasons. However, this limitation
does not apply for the inverse problem of aerosol polarimetry in case of simple aerosols,
i.e. if all particles have the same composition, a unimodal size distribution arsgpherical
shape. This has been demonstrated with theoretical information content analyses
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(Moallemi et al,, 2022). Furthermore, a recent study by Xat al.(2025) demonstrated that
this also applies for bare BC aggregate particles and retrieval of theight absorption,
when considering the effects of aggregate morphology in the optical kernel of the retrieval
algorithm. However, atmospheric aerosols are quite complex ensembles containing
particles of different shape, composition, and mixing state. The pgthesis put down here

is that making an optimal choice for the aerosol model and optical kernel will make it
possible to retrieve aerosol properties more reliably when solving the inverse problem of
aerosol polarimetry (Fig.3). Results from controlled ldoratory as well as unconstrained
field measurements will be used to presetend where we currently stand in this endavor.

Increasing complexity of the aerosol sample

Non-absorbing Light-absorbing  Light-absorbing Internally mixed External mixture Atmospheric
spheres spheres BC aggregates BC aggregates of different aerosol
Particle types ® ]
e g
] B (]
_ ® L 4 o A orree ¥ 0
& Ny e o0 W
\ ) . ) N °c
Y Y Y
Basic Mie theory kernel Simple DLA-MSTM kernel Hypothesis: optimal selection of aerosol model & optical
with multiple parameters with multiple parameters forward kernel can improve light absorption retrieval from
for the size distribution for the size distribution polarimetric retrievals.
\ J A J e A J
Y Y Y
Accurate! | Room for improvement?

Fig.3: Aerosol polarimetry is a very powerful tool for indirect measurement of aerosol

properties through light scattering for spherical particles. However, optimal choice for

aerosol parameters and optical forward kernel becomes critical for accurate property

retrieval of atmospheric aerosols, which are an ensemble of particles with varied size,
shape, composition and mixing state.
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INTRODUCTION

International monitoring programmes recommend measuring aerosol optical
properties at relative humidities (RH) below 40% to ensure comparability between
atmospheric stations worldwide (WMO/GAW, 2016). However, aerosol hygroscopicity
the ability of particles to take up and retain water vapor ? significantly alters their
physical, chemical, and optical properties, thereby influencing their climate impacts
(Burgos et al., 2019; Zieger et al., 2015). The light scattering enhancement fact@RH >
80%), quantifies the increase in aerosol scattering under humidified conditions relative
to dry conditions (Titos et al., 2021).

METHODOLOGY

In this study, we introduce a novel singlenephelometer setup designed to reduce
measurement uncertainty and reliably etect changes in aerosol light backscattering
under elevated RHf(RH>80%)s,8 ! | AEAT O AAOT 0T 1 O xAOA OAI DB
dried (<40% RH), and split into two streams: one remained dry, while the other was
humidified (>80% RH) using a Nafion merbrane. The Integrating Nephelometer TSI 3563
alternately measured dry and humidified samples every 60 min to obtain total and
backscattering coefficients at three wavelengths. The system was deployed at the ACTRIS
OOAAT AAAECOI OT A OEQAJIEDL=2BQAZEORI j ovindAk A D
2023. The derivedf(RH > 80%) andf(RH > 80%)sp values were analyzed together with
meteorological parameters, estimated chemical composition, particle number size
distributions (PNSD) air mass back trajectories, andew particle formation (NPF) events
to assess hygroscopic behavior in an urban European environment

RESULTSDISCUSSION,ONCLUSIONS

Both f(RH > 80%) andf(RH > 80%)sp exhibited some of the lowest values reported
in the literature, indicating modest hygroscopic growth of aerosol light scattering at the
site. Water uptake by particles increased the single scattering albedo (SSA; Fig. 1B),
reflecting enhanced total lightscattering. Conversely, a decrease in the backscattering
fraction (b; Fig. 1A) with increasing RH suggested stronger forward scattering due to
particle growth. Both effects are critical for accurate estimation of the aerosol direct
radiative effect
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Fig. 1. The monthly variation of A) hemispheric backscattering ratio p) and B) single
scattering albedo (SSA) at dry and humidified conditions at 550 nrithe lines with shaded
areasand triangles represent median valueswith interquartile range andmean \alues
respectively. A colored background depicts individual seasons with relative change
between humidified and diy median values

The weak hygroscopic response was attributed to a dominant carbonaceous aerosol
mixture, primarily black (BC) and brown (BrC) carbon, with occasional dust or marine
aerosol influence. Bothf(RH > 80%) andf(RH > 80%)sp were positively correlated with
the ratio of secondary organic carbon (SOC) to total OC. Principal component (PCA) and
PNSD analyses revealed the relative contribution of NPF to the observed hygroscopic
scattering enhancement.

In conclusion, the singlenephelometer systemwas provento reliably quantify RH
dependent changes in aerosol light scatteringn the ambient atmosphere Its main
limitations were the reduced temporal resolution and the absence of simultaneous
dry/humidified measurements, restricting its use for detailed humidogram anayses.
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INTRODUCTION

Atmospheric aerosols (AAs) have a wide range of sizes, are emitted by various
sources, and can have very different physical and chemical propertiéSalvo et al. 2013;
Colbeck 2008) making them one of the most uncertain components for climate models
and weather forecastyIPCC 2021) One of their roles is to act as condensation nuclei for
water droplets (Cloud Condensation Nuclei, CCN) and ice crystalicg Nucleation
Particles, INP) (Tao et al., 2014; Liu et al., 2021) during cloud formatioithis process can
occur near the ground in cases of fog, as well as at higher altitudes in the troposphere and
stratosphere.

We aim to establish new INP parameterations for central Europe based on online
INP measurements at the National Atmospheric Observatory Kosetice (NAOK) to better
estimate the solid fraction of hydrometeors in the clouds. The presented study serves as
apreliminary work and investigates the vetical distribution and representativeness of
aerosol number size concentration, chemical composition, as well as parameterized INP
concentration.

METHODOLOGY

We measured the aerosol number size distribution byobility and Aerodynamic
Particle Sizer Spctrometers (MPSS and APSSjovering aerosol with mobility diameters
AOT T pm O wnm 11 AT A AAOT AUl AT EA AEAI AOGAOO
diameters determined by APSS were then converted to mobility diameters assuming a
particle density of 1.5g-cm3. Two pairs of those instruments were installed at NAOK,
sampling at 4 m and 230 m above the ground. The four instruments were able to measure
simultaneously for 770 hours during December 2024, April, and May 2025. Data sets from
MPSS and APSS wererabined to calculate the total number concentration of aerosols,
as well as the number concentration of aerosols with mobility diameter greater than 0.5
ti8 &OTi OEA AAOIT Ol AT 1T AAT OOCAGETTh ).0 AITT]
parameterization from DeMott et al.(2010), as:

E o Qcxpo Yy zg O , (1)

with constantsa, b, ¢, andd being 0.0000594, 3.33, 0.0264, and 0.0033« the temperature
in Kelvin,¢  the INP number concentration in std £, and naer0.5the concentration of

aerosol with mobility diameter > 0.5{ m in std cms3.
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The boundary layer height (BLH) from ERA5 reanalysis was used to retrieve free
troposphere measurement periods from the tower top, resulting in 407 hours of free
tropospheric measurements out of 770 hours. We also used #2our HYSPLIT
backtrajectory analysis to get insight into air mass origins.

RESULTS

The total particle number concentration is 44 % higher near the groundHigure 2a),
while the difference for large particles is 162% Figure 2b). At 230 m above groud, total
and large particle number concentrations decrease by 7 % and 13 % when measured in
the free troposphere. Near the ground, concentrations react differently to the lowering of
the BLH. The total particle number concentration is lower by 15 % when thBLH is higher,
while the concentration of large particle numbers is 22 % higher. The number
concentration of INP follows the behavior of large particle concentration, as specified in
the parameterization input.
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SECGOAQq 41 OAl DAOOGEAT A 1061 AAO AT1T AAT O
IT OEA AT Ol AAOU 1 AUAO EAECEO8 AQ ) ARAE
AEAI B s

We observe, depending on th&k used, INP number concentrations between 47% and
160% higher at the bottom of the tower compared to the tower top. At both heights, the
INP number concentration decreases for lower BLH (between 8 and 20 % at 4m and
between 5and 12 % at 230m).
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INTRODUCTION

Atmospheric aerosols affect climate, visibility, human health, and ecosystems
(Dockery et al., 1993; Charlson et al., 1992; Ackermanadt, 2000).Their impacts strongly
depend on chemical composition and vertical distribution within the boundary layer.
Most studies remain surfacefocused, limiting understanding of vertical variability. This
study addresses this gap through duaheight chemically resolved aerosol observations at
a rural background observatorylocated in the Czech Republic

METHODOLOGY

Simultaneous measurements were conducted at 4 m and 230 m on a 25Qath tower
AO OEA . AOGET T Al 1 Of T OPEAODlorskaet@ld Poiekhénvieeny +1 H
December 2019 and May 2020. Aerosol chemical composition was quantified using a
compact Timeof-Flight Aerosol Mass Spectrometer (AMS, 230 m) and a Tiré&Flight
Aerosol Chemical Speciation Monitor (ACSM, 4 nThe keyaerosol components analyzed
are organics (Org), sulfate3 / W,ditmate (. / p,a@mmonium (. ( ), &nd chloride (Ch).
Additional elemental, organi¢ and equivalent black carbon (EC, OC, eBC, respectively)
were obtained from semicontinuous Sunset OCEC anaers at both heights
Meteorological parameters, mixing layer height, and synoptic circulation types were
integrated to analyse the factors influencingvertical variability .

RESULTS

The findings reveal that while the boundary layer is generally welinixed, most
aerosol components show higher concentrations near theurface (4m), with vertical
ratios (230m/4m) typically between 0.5 and 0.8 (Figure 1). However, episodes of elevated
concentrations at 230m highlight the role of atmospheric dynamics and vecal transport
mechanisms.The carbonaceous aerosolfOrg, EC, OC, eBC) consistently exhibited strong
surface dominance, especially in winter under shallow boundary layers and thermal
ET OAOOET 108 3AATTAAOU EITT OCAT EA «bieAicaRO j 3
gradients and episodes of higher concentrations aloft during spring, indicating enhanced
photochemical formation and regionalscale transport. Chloride was episodic,
occasionally enriched at 230 m, suggestirthe influence of biomass burning olong-range
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transport. Vertical ratios and gradients highlighted the key role of mixing layer height and
temperature gradient in shaping distributions. At the same timeair-mass clusters and
synoptic regimes also modulated the relative importance of loca versus transported
aerosol.
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Fig.1: Seasonal boxplots of vertical concentration ratios (230 m / 4 m) for major

aerosol components during winter (left) and spring (right). The dashed line at 1.0
indicates equal concentrations at both heights.
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INTRODUCTION

During a rnew particle formation (NPF)event,gas molecules clusterstabilize, and
grow into aerosol particles. To investigate its mechanisms, it is crucial to study NPF from
the very beginning, when particles are only a few nanometers in sizéanninen et al.,
2016).

The Neutral Cluster and Air lorSpectrometer (NAIS) is one instrument capable of
measuring such small particles This multichannel aerosol instrument measures charged
particles and cluster ions of both polarities in the electric mobility range of 3.2 to 0.0013
Al 6¢ 6w ¢ Owi MistdbGrion<ofaderbsol Aatticl€d khAe size range from 2 to 40
nm. (Mirme & Mirme, 2013)

METHODS

-AAOGOOAI AT OO AOA Ai 1T AGAOAA AO OEA . AOEIT’
(NAOK), a rural background siteAn important component of this facility is a250-meter
high atmospherictower, which enables continuous observations across different levels of
the atmospheric vertical profile. For our study, two Neutral cluster and Air lon
Spectrometers (NAIS) have been installed at the siteone at ground level andhe other
at 230 meters above ground level. This setup allows for a direct comparison of particle
and ion concentrations near the surface and in the upper part of the atmospheric
boundary layer (ABL), providing deeper insight into new particle formation d/namics. In
addition, the top of the tower occasionally extends above th&BL, which makes it possible
to observe differences between the aiwithin the ABL and in the free troposphere.

Complementary meteorological and environmental data, essential for the
interpretation of the measurements, are provided under Open Access to infrastructure
ACTRISCZ These include air temperature, humidity, precipitation, wind speed and
direction, solar radiation, and carbon monoxide (CO) concentration$ogether, these déa
enable a comprehensive evaluation of the influence of meteorological conditions and
atmospheric composition on the observed processes.

45



RESULTS

The data collected by the NAIS instruments over several weeks have been
measured, processedevaluated, and compared tometeorological parameters. Based on
this comparison, new particle formation (NPF) events were identified and evaluated,
focusing on the atmospheric conditions that influence their initiation and subsequent
development.
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INTRODUCTION

Vehicle exhaust remains a major source of urban particulate matter (PM), yet the
toxicological effects of coldstart emissions under subfreezing conditions are
insufficiently understood. Low ambient temperatures impair combustion efficiency,
increase unbumed hydrocarbons and nitrogencontaining species, and alter particle
composition. Recent toxicological work(Hakkarainen et al, 2020, 2024)demonstrated
that fuel aromatic content, exhaust afteitreatment, and operating temperature
remarkably influence emssion toxicity. Using a thermophoresisbased airliquid
interface exposure of A549/THR1 co-cultures, they showed that higher aromatic content
and colder engine operation enhance the toxic potential of exhaust aerosols.

Within the Horizon Europe project AREMPI we build on this research to investigate
how subfreezing coldstart emissions from lightduty vehicles affect human airway

s 0~ 2z AT~ V-

epithelial cells (3D MucilAirMi T AAT qh AT i PAOET ¢ Ol EAEOU A
METHODOLOGY

Five vehicleswith different Euro classes and exhaust aftetreatment systems were
tested under Real Driving Emission (RDE) simulation cycle (Tab. 1). Complete exhaust
xAO AAI EOAOAA AEOAAOI U OF -OAEI!'EOA ¢$ EO
portable toxicity incubator (Vojtisek-Lom et al., 2019, 2025) The RDE cycle lasted 72
minutes per exposure, with two consecutive exposures per test vehicle, followed by a-24
hour recovery period before analysis. Cleasair and blank controls were included in each
experimental bach to account for background effects.

After exposure, cellular endpoints were evaluated to characterise multiple levels of
toxicity. Cytotoxicity was determined by adenylate kinase and lactate dehydrogenase
assays in cell culture medium, while barrier itegrity was measured as transepithelial
electrical resistance (TEER). Oxidative stress was assessed via isoprostane levels, and
genotoxicity was evaluated using the Comet assay and phosphorylation of the histone
variant H2AX.

For transcriptomic profiling, total RNA was isolated and analysed by RNA sequencing,
followed by differential expression analysis. The transcriptomic data were analysed in
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three complementary ways to capture both vehiclespecific and temperaturerelated

effects. First, each vehicle wa compared individually to its corresponding control to

evaluate the overall transcriptional impact of exhaust exposure. Second, data from all

vehicles were combined to test the collective effect of different temperature conditions,

comparing emissions gegd OAOAA AO Cco J# AT A Mw J#8 &EI
contrasting vehicles (V1 (Euro 6 gasoline PHEV) and V6 (Euro 4 diesel without DPF))

were directly compared between temperature conditions to identify common molecular

responses characteristic of sulseezing operation.

Tab. 1: Description of vehicles used for toxicity testing

ID Fuel Specificity Euro class
V1 Gasoline PHEM 6d
V3 Gasoline - 6d
V4 Diesel - 6d
V5 Gasoline No GPF 6b
V6 Diesel No DPE 4

(*Plug-in hybrid electrical vehicle;2gasoline particulate filter; 3diesel particulate filter)

RESULTS, DISCUSSIQONCLUSIONS

Cytotoxicity was generally low under all conditions (cell viability > 80 %), but cold
conditions exhaust caused more pronouncedellular effects than emissions at +23 °C. A
Oi Ai1 AOO AT 1 OEOOAT O AAAOAAOGA ET 4%%2 xAO OAA
indicating a mild disturbance of epithelial barrier function. Oxidative stress increased at
lower temperature, particularly for gasoline vehicles (V3 and V5) and one of the diesels
(V4). Genotoxicity remained low overall, but the older Euro 4 diesel (V6) showednaild
DNA damage signal under cold conditions.

V1 V6
(Euro 6, gasoline PHEV) (Euro 4, no DPF, diesel)
-9°C vs 23°C
- —E
V1 V6
145 12 146
72 common

differentially expressed genes
for both vehicles

Fig. 1: Comparison of transcriptomic responses to subfreezing opddeE 1 T | Mw J# O
+23 °C) for two vehicles representing opposite technologies: \Z1IEuro 6 gasoline plugin
hybrid electric vehicle (PHEV) and V& Euro 4 diesel vehicle without diesel particulate
filter (DPF). Seventytwo genes were commonly regulated in bdt vehicles, indicating a
shared molecular response.
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Transcriptomic analysis clearly reflected the temperature effect. When all vehicles
xAOA AT 1T OEAAOAA O1T CAOEAOh p veo GCATAO xAOA
°C compared to +23 °C. Two vehicleg the technological extremes (the Euro 6 hybrid
(V1) and Euro 4 diesel (V6)) shared a set of 72 differentially expressed genes, mostly
related to interferon signalling and antiviral defence (Fig. 1). This pattern suggests that
the MucilAir™Mmodel recognizd the exposureas a viratlike challenge, activating immune
stress pathways.

Altogether, these findings indicate that subfreezing operation enhances the biological
impact of vehicle emissions, even for cars with advanced emission controls. The activation
of antiviral and stressresponse pathways points to a potential link between coldeason
emissions and increased respiratory vulnerability observed in epidemiological studies.
Incorporating low-temperature testing into toxicological and regulatory evaluatns is
therefore essential for a more realistic assessment of health risks associated with real
world traffic emissions.
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INTRODUCTION

Air pollution is one of the significant ongoing environmental challenges. According to
European Environment Agency, almost 24000 premature deaths in Europe are
attributable to exposure to fine particulate matter (PM) (EEA, 2024). The new European
Union air quality legislation, effective from 2030, will pose a major challenge for member
states, including the Czech Republic, to meet the updated standards. Based on data from
2023, only about 59% of monitoring stations are expected to comply with the future EU
limits. This highlights an urgent need to reduce air pollution levels, particularly in urban
areas (EEA, 2025).

The main sources of these pollutants are anthropogenic activities. Approximately
45% of urban PM originates from traffic and residential heating (Karagulian «l., 2015).
Road dust represents a major component of neaxhaust particulate emissions from
traffic. It consists of accumulated particles on road surfaces that are resuspended into the
ambient air under dynamic conditions such as vehicle movement, windgnd other
mechanical disturbances (Chert al., 2023). The properties and concentrations of road
dust are strongly influenced by traffic flow, road surface characteristics, meteorological
conditions, and other external factors.

The aim of this study was ¢ characterize road dust at an urban intersection during
the summer period. For this purpose, ambient air concentrations of selected pollutants
were measured, together with traffic intensity and meteorological parameters. Based on
these data, the influenceof traffic and seasonal conditions on road dust levels was
evaluated.

METHODOLOGY

Sampling of ambient air pollutants was conducted in Brno, at the intersection of
Sportovni and Pionyrska streets (49.209311, 16.609059)This intersection is located
near the city center, in a predominantly residential area. It connects two foulane roads
and is surrounded by diverse urban features: a large city park on the Pionyrska side,
residential buildings and a school on two sides, and a parking area on the fourtlusi

#1171 AAT OOAOCET T O 1T £ CAOAT 60 Pi 11 OOAT OO ./ Fh
jO-¢Ch 0-F845sh AT A 0-¢qh AO xAl1l AO 1 AGAT OTI11
temperature, humidity, and soil temperature), were measured using a specialized
monitoring vehicle operated by the City of Brno. The vehicle is equipped with standard
instrumentation for air quality monitoring.

Particulate matter concentrations were determined by an optoelectronic method
using a calibrated Palas device, with the sampling inlet positioned approximately three
meters above ground level. The sampling frequency was set to 10 minutes. The

¢
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measurement \ehicle was positioned in the courtyard of the OGA AT p DO UOI I
chemicka (49.209356, 16.608090), approximately 70 meters from the center of the
intersection. In addition, two low-cost EnviDust sensors were installed on the vehicle to

test their performance under real urban conditions.

Traffic intensity and trajectory-based monitoring were evaluated using the
TrafficCamera and FLOW software frameworks developed by DataFromSky. These tools
enable detailed analysis of traffic scenes, including vehicldassification, counting, and
trajectory tracking. The monitoring was based on video footage obtained from cameras
installed at the intersection.

Data from both pollutant measurements and traffic monitoring were processed and
statistically evaluated using Mcrosoft Excel and Python
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Fig. 1 a) Specialized air quality monitoring vehicle operated by the City of Brno: (1)
meteorological sensors, (2) EnviDust lowcost sensors, and (3) instruments for gaseous

pollutants and particulate matter measurements. b) Schematic representation of the
inter section of Sportovni and Pionyrska streets.

RESULTS, DISCUSSIQXDNCLUSIONS

LongOAOI 11T EOQT OET ¢ AAOA xAOA Ai 11 AAOGAA Ol
Each period of the day was averaged from ifinute intervals to enableinterpretation of
the daily cycle. Figure 2 shows a bimodal distribution, with peaks corresponding to
morning and afternoon rush hours.

o AT 1T AAT OOAOCET 1T Oh POEI AOEI U ET &£ OAT AAA
AT OOAT AGET T x EOQOE righate froh A @illdr éahge of Bdukds. Ak the
i AAOOGOAT AT OO xAOA Ai 1T AOAOGAA AOOET ¢ OEA 0O0I
concentrations mainly reflect traffic emissions, with minimal contribution from
residential heating. This relationship was constent throughout the week (see Fig. 3).

, T xAO ./ AT T AAT OOAOET T O xAOA 1T AOAOOGAA A
matter levels remained relatively stable. This may be attributed to emissions from
outdoor grilling and recreational activities in the nearly park located close to the
intersection.

A slight shift in rush-hour dynamics was also observed during the summer period.

While the highest traffic peaks in winter typically occur around 15:00 and 18:00 (Linda et
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al.), during summer the maxima shifted tdater hours, between 19:00 and 21:00. This
change is likely associated with increased evening activities, such as concerts and public
events, held in the adjacent park.
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This study examined the behavior of road dust during the summer season, with a
focus on the influence of traffic on particulate matter (PM) concentrations. The findgs
indicate a strong correlation between traffic intensity and PM levels, accompanied by a
shift in rush-hour peaks characteristic of the summer period.
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SUSPENDED PARTICLES FROM THE PERSPECTIVE OF SEM/EDX
- AOOET A 1 JAdymIBRZEZINA
1Czed Hydrometeorological Institute

Keywords: Czech Hydrometeorological Institute, Air Pollution, Particulate Matter (PM),
SEM/EDX.

INTRODUCTION

Alongside pollutant monitoring, the Air Quality Department of the Czech
(UAOT i AGAT OT 1T T CEAAT )1 OOEOOOALO " o1i AOATAE
example of this is the use of the SEM/EDX method for the morphological and elemental
analysis of supended particles (Particulate Matter, PM). PM consists of a mixture of solid
and liquid organic and inorganic particles of various chemical compositions, sizes, and
origins (Harrison, 2020). They are classified as air pollutants and are subject to ambient
air pollution limits (Czechia, 2012, § 5). Although the SEM/EDX method has limitations,
such as low sensitivity to light elements or lower spatial resolution of EDX, it is a powerful
tool for identifying air pollution sources by combining scanning electrormicroscopy with
energy-dispersive Xray spectroscopy. It can be simplified that each major source
produces particles with a characteristic combination of shape and chemical composition
(Bora et al., 2021).The concentration and composition of PM depend omany factors,
such as meteorological and dispersion conditions, terrain relief, or the type and intensity
of air pollution sources. This study presents a methodological approach for the analysis

of suspended particulate matter.
METHODOLOGY

For the pupose of PM analysis using the SEM/EDX method, our laboratory utilizes
DT 1 UAAOAT T AOA Z£EI OAOO ) Ol b1 OAAh - AOAEh 08081
filter is used for its flat surface, as fibrous filters pose challenges: particles candmene
trapped between individual fibers, making analysis difficultSampling is conducted with
a low-volume sampler (Baghirra s.r.0), usually over a 2four period. The samples are
then processed in the scanning electron microscopy laboratorin the first step, the
samples are coated with gold nanopatrticles using a sputter coater (Quorum Technologies
Ltd.) to ensure electrical conductivity. The samples are then placed in the MIRA3
microscope chamber (TESCAN GROUP, a.s.). This is followed by the adjustmedt a
optimization of the microscope and measurement parameters for the specific sample type
(accelerating voltage, working distance, beam current, etc.) and the selection of the
detector. Typically, we use a secondary electron (SE) detector primarily for obwing the
detailed topography of the sample. We also use a backscattered electron (BSE) detector
to display contrast based on atomic number, and an EDX detector (Oxford Instruments
plc) to detect characteristic Xrays for elemental composition analysis.H some cases, a
scanning transmission electron microscopy (STEM) detector is also used to visualize the
internal structure of the particles.In the case of electron beanrsensitive samples, the
LVSTD detector is used.

A fundamental step in the analytical pocess is the morphological characterisation
of PM, including shape, size, and structure. Another no less critical part of the process
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involves point analysis, which is evaluated using AZtec software (Oxford Instruments plc).
This technique operates by targting the sample with a focused electron beam at a defined
point, generating elementspecific characteristic Xray radiation. The output provides

weight percentages (wt%) representing the mass contribution of each element within the

analyzed area.

This is followed by a more comprehensive Feature Analysis, a method based on
image segmentation. In this process, a BSE image of the sample is captured, and the

Ol #Ox AOA AT A1 UUAO OEA

EIl ACAOO AOEGEOTI AOO

background pixels kased on a set threshold, which provides a more thorough overview of
the patrticles in the sample. Based on the input file exported from the Aztec software, the
Airity 8.0 web application (proprietary software) is then used to perform further
graphical and data analysesThe collected data and analysis outputs are stored in a
database created using the freely available and opesource objectrelational database
system PostgreSQL with the phpPgAdmin extension.

SAMPLING

Sampling using a low-

volume sampler and

polycarbonate filters.

Usually 24-hour
samples.

COATING

Filters are coated with
a very thin layer of
golden nanoparticles in
a sputter coater for the
sample to be
conductive.

OBSERVING

Observing the sample in
a scanning electron
microscope, optimizing
microscope parameters
and observing the
sample with various
detectors (secondary
electron, backscattered
electron, EDX or
LVSTD STEM).

ANALYZING

Photos are taken
manually for visual
analysis. Automated
image analysis is used
to analyze large
number of particles
(thousands), retrieving
their morphology
parameters (size,
shape) as well as
elemental composition.

Fig. 1: Workflow of sample preparation and analis using SEM/EDX

CONCLUSIONS

The SEM/EDX method offers great potential for the analysis of suspended patrticles,
primarily due to its high resolution and its ability to analyze both particle morphology and
elemental composition. It provides qualitativeand semtquantitative data. However, it is
necessary to consider the limitations of this method, such as the limited detection of light
elements or the interaction volume.

It is desirable to synergistically combine this method with other analytical techniges
to obtain a more comprehensive picture of the analyzed particles. It is also always
necessary to analyze a high number of samples to increase the statistical accuracy and
representativeness of the measurements and to contextualize the results with the
meteorological and dispersion conditions of the given locality at the time of sampling.
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Apart from statistical analyses of semguantitative data from feature analyses, one can
also process the actual microscope images and use image analysisdentify unique
features of specific sources, in combination with morphology and chemical composition
data. This task is weHsuited for Al and could significantly improve the overall success
rate of source apportionment in the future.
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INTRODUCTION

In atmospheric research, it is common practice to dry aerossamples to minimize
measurement artifacts caused by water uptake (hygroscopic growth), condensation,
coagulation, and changes in optical properties. International networks such as ACTRIS
and GAW recommend maintaining the relative humidity of aerosol sampdebelow 40 %
(ACTRIS, 2024; GAW, 2016 Swietlicki et al., 2008; Tang et al., 2019).

This humidity level can be achieved by several methods, most commonly by
AEAI EAAl OiI OPOEIT OOET C EUCOI OAT PEA | AOGAOEA
approach is not recommended within the ACTRIS framework due to increased diffusive
particle losses. An alternative is membrane drying, among which Nafion is widely used
(Tuch and Haudek, 2009).

Nafion is a copolymer of tetrafluoroethylene (TFE), which forms a hydphobic
protective backbone, and perfluore3,6-dioxa-4-methyl-7-octene-sulfonic acid, which
ensures selective permeability of the membrane to water. Strongly hydrophilic acidic
OO0l £ZI T EA ¢COI OPO j3/Frwq AO OEA AT AOthintke OEA
polymer matrix into larger domains and channels. These channels create a structure that
enables the physical transport of water molecules by diffusion without any chemical
reactions, while other components of the sample both gaseous and particulat?
practically do not pass through the membrane.

Nafion can operate in two basic modes: in the mode of dry, clean air, or in the
vacuum mode. In the first case, the sampled air flows inside the capillaries, and on the
other side there is a countercurrent ofiry gas. In the second mode, the water vapor partial
pressure is reduced by applying a vacuum to the outer surface of the capillaries. Both
processes are continuous and, when operated under appropriate conditions, do not
require sorbent regeneration as inconventional chemical drying methods such as silica
gel.

Another advantage of Nafion drying is the ability to achieve the desired relative
humidity even at relatively high flow rates.

The permeability of Nafion, and thus its drying efficiency, increasegith the diameter
and length of the fibers, temperature, and with the purgd¢o-sample flow ratio or the
applied vacuum level (Paul et al., 2020; Leckrone & Hayes, 1997; Perma Pure, 2014; Ye &
LeVan, 2003).

The aim of this study is to describe thefficiency of Nafion under various operating
flow conditions and to provide optimal adjustable parameters for achieving the desired
sample relative humidity.
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METHODS

To characterize the drying efficiency of Nafion (MEY00-24F-1), an experiment
was designed covering both operating modes.

First, measurements were performed in the dry air flow mode (see Fig. gt
OAI P1 A £ T x OAOAO 1 £ ph 22mhd 3ol ratpsof thelodter ar , ¢ 1 E
flow to the sample flow.

Subsequently, the efficiency was measured in the vacuum mode at absolute
pressures of 0.75, 0.5, 0.25, and 0.05 bar. In both mode=ach measurement lasted 3
minutes.

The relative humidity (RH) and temperature at both the inlet and outlet were
measured using combined RH + T sensors at esecond intervals. To ensure uniform and
comparable conditions, the air entering the Nafion watumidified to approximately 93
% RH The sample and outer air flow rates were measured using a mass flow meter, and
the vacuum level was monitored with a pressure sensor.

The efficiency measurements in the vacuum mode were further conducted
separately at R4 levels of 0 % and 50 %. The entire experiment was carried out in an air
conditioned laboratory at a stable temperature of 2 °C. To equalize the temperature
between the dried air (sample), the outer air, and the ambient environment, copper coils
were incorporated into the experimental setup.
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INTRODUCTION

The purpose of this study was to analyse how the pressure drop of nebulisers affects
patient's breathing profile. Special attention was also given to breathing profiles with and
without a nebuliser under different breathing instructions in ten male volunteers.Such
knowledge is crucial for improving the prediction of the aerosol drug deposition.

METHODOLOGY

The pressure drop of one jet nebuliser (Pari LC Sprint Star) and two mesh nebulisers
(eFlow Rapid and Aerogen Ultra) was measured using an Airflow Meter (Fluke 922).

Separately, ten male volunteers breathed through each nebuliser, and their breathing
profiles were recorded using a spirometer (SpiroSonic Smart). Two approaches were
tested: instruction to breathe normally or breathe slowly and deeply, which is mostly
recommended in theinstructions for the use of nebulisers - EAp E AO Al 8h ¢ g

The measurement results were used as boundary conditions for the simulation of
particle deposition for particle sizes of 1, 2.5, 5 and 10m. The simulations were carried
out in StarCCM+ using a lung replica as the computational domain.

RESULTS, DISCUSS!,CONCLUSIONS

In the case of spontaneous breathing, pressure drops of the nebuliser affected
breathing profiles. These effects were most substantial for the jet nebuliser Pari LC Sprint
Star by decreasing the flow rate. During breathing slowly and deeply, the variations
between breathing profiles of the volunteers were larger than the influence of the
nebuliser's pressure drop.According to the simulation, the reduced flow rate in the jet
nebuliser allowed particles of 5- 10 um to penetrate deeper into the lung regionsMore
detailed results will be shown in the presentation.

These findings highlight the importance of considering patient differences as well as
OEA POAOOOOA Aoi® 1T &£ AAAE 1T AAOI EOAO &I O AAC
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INTRODUCTION

Persistent organic pollutants (POPs) have been distributed in the global atmosphere,
because theyare only slowly reacting in atmospheric chemistry and resist biodegradation
in surface waters, soils and sediments. Following global or regional abatement efforts, the
levels in air of organochlorine pesticides (OCPs), polychlorinated biphenyls (PCBs),
polybrominated diphenyl ethers (PBDESs) and polycyclic aromatic hydrocarbons (PAHS)
have been declining in mid latitudes of the northern hemispherdn recent years, many
more contaminants of emerging concerfCECSs) have been identified or anticipated, such
asflame retardants,modern pesticides, personal care products and industrial chemicals.
CECs arsubstances which have been released into the environmeanhly recently, or are
only now recognized as environmental pollutants despite having been released s&long.
Many of the particularly persistent synthetic chemicals containing perfluorinated carbon
atoms (PFAS) have both hydrophilic and hydrophobic properties. This feature allows for
additional environmental fate processes, at least in aquatic environmest As being
semivolatile, most POPs and many CECs stored in surface waters and sody return to
the atmospheretriggered by variation of atmospheric levels orfollowing a usage ban
(secondary pollutant sources) This feature is enhancing the longange transport
potential (LRTP) of pollutants (grasshopper effect). Large scale distributions and
environmental fate processes of POPs and CECs are tpoics of great scientific interest and
relevance for the environment and human health.

METHODOLOGY

Spatial distributions in air and surface seawater, aisea and airsoil exchange of
OCPs, PCBs, PAHs including nitrated and oxygenated derivatives (polycyclic aromatic
compounds, FACs)and PFAShave been studied in the Mediterranearand Middle East
seas, in the Atlantic Ocean, and at central and northern European continental sites, based
on air, surface water and soil sampling andff-line trace substanceanalysis. Longterm
trends in air were analysed based onmonitoring data from the Czech National
AtmospE AOEA / AOAOOAOI ou +1 HAOEAAS

RESULTS ANDISCUSSION

The longterm negative trends of some OCPs banned since long, DDT, chlordane and
mirex, besides others, are observed to have been levelling off in recent years in central
Europe. While the industrial chenical PCB has been declining following ban since

decades, strong sources of PCB aom the rise related to unintentional production in
industries worldwide. The return of the banned insecticides DDT and endosulfan, and of
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PACs, some of them carcinogenidspm sea surfaces to the atmosphere is egoing in the
Mediterranean Sea and Atlantic Ocean. PAHs are found to volatilize from soils not only in
source areas, like central Europe, but depending on ddine and season also in receptor
areas. Carcinogenicityof air is found to be carried by numerous PACs, most of them
usually not monitored or even unidentified.

CONCLUSIONS

New secondary sources of POPs, some of them influenced by global warming, are
indicated. Urgent knowledge gaps to betteanderstand POP and CEC cycling in the global
environment are degradation rates in air and surface compartments, chemical pathways
in air and soil, spatial variability of the chemodynamics in soils and primary emission
fluxes. As CECs cover a vast chemicglace, understanding their environmental fate is
only in the early stages.
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INTRODUCTION

Polluted air consists of a complex mixture of gaseous pollutants, particulate matter
(PM) of various size and compounds bound to it, and metals. The size of the particles,
along with the chemical composition of the complex mixture, determines possible adee
health effects of air pollutants on human health. For comprehensive vitro evaluation of
biological effects of ambient air toxic compounds, treatment of cell models consisting of
mixtures of relevant cell types grown at the air liquid interface witha complete mixture
of pollutants is crucial. However, a limited number of studies evaluated impacts of real
world atmospheric pollution using such approach.

METHODOLOGY

We have developed a mobile exposure system suitable for direct exposurectumplex
mixtures of ambient air pollutants in the field conditions. Using the system, we exposed
cells models of the lungs and olfactory mucosa (a proxy to brain effects) to the ambient
air in four localities of the Czech Republic differing in the qualityof air pollution
(characterized by concentrations of PM, ozone, nitric oxides, volatile organic compounds,
and polycyclic aromatic hydrocarbons). We analysed concentrations of these pollutants
and correlated them with a panel of relevant biomarkers, inclughg parameters of general
toxicity, markers of oxidative stress and inflammatory response, as well as global mMRNA
and miRNA expression analysis. Specifically, we measured lactate dehydrogenase and
adenylate kinase production and transepithelial electricaresistance (TEER), analysed
15-F2t-isopostane and a panel of 20 immune responselated parameters
(cytokines/chemokines/growth factors).

RESULTS, DISCUSSIQXONCLUSIONS

In the locality burdened with heavy traffic, we found very high concentrations of
ultrafine particles and NOx and observed low TEER values in the exposed samples,
indicating significant traffic-related toxicity of the ambient air. In the urban locality,
sampled in winter, we observed high PM and benzo[a]pyrene levels. In the samples from
OEA ET AOOOOEAI 11T AAI EOURh OAiI BPI AA ET 0OO0i i Aol
MIP-p | h %1 OA @EICSF, IL62andyllA7 than in the urban locality samples. We
hypothesize that pollen or other plantrelated components of the ambient air were
responsible for this responseln summary, our system proved to be a suitable approach
to monitor direct biological effects of ambient air in the field conditions, reflecting not
only the levels of toxic compounds, but also seasespecific parameters.
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INTRODUCTION

Nanoparticles (NPs) have become an important part of everyday life during the last
years. Aside from their undoubted benefits, questions regarding the risk of inhalation
exposure to human health, and/or genome still need to be addressddespite these facts,
human biomonitoring studies relevant to the consequences of the chronic and acute
inhalation exposure to NPs on the molecular processes in cells as well as health effects are
still rare. The Czech biomonitoring research plays the domant role in this field due to
the systematic sampling of the chronically and acutely exposed groups during the
nanocomposite materials processing in research phase and/or in their application, as well
as due to broad collaboration of the experts across ¢warious scientific fields. During the
last years, effects of NPs exposure on the molecular mechanisms by cytogenetic,
epigenetic and transcriptomic markers have been studied in the group of nanoparticles
research workers as well asn volunteers with exposure simulated that in stomatology.

METHODOLOGY

The following methodological approaches were used for mapping the structural and
functional changes in the genome of peripheral blood lymphocytes males and females
(i) micronuclei analysis (MN) in mmbination with fluorescent centromere staining for
identification of clastogenic and aneuogenic effects of exposure; (i) chromosomal
aberration analysis for identification of structural and numerical rearangements; (iii)
genom wide DNA methylation profilng utilizing the array approach for identification up
to 850K CpG loci across the whole genome; (iv) comprehencive transcriptomic analysis
by Next Generation Sequencing approach for identifications of mMRNA and miRNA gene
expression changes.

RESULTS, DISLSSIONCONCLUSIONS

Cytogenetic results revealed that chronic exposure to NPs does not affect the
frequency of total MN in contrast to the effect of increased acute exposure. Moreover,
gender related DNA damage differences were observed by MN analysBogsnerova,
2019). Detailed pattern of chromosomal abberations in acutely exposed females revealed
significant increase of monosomies related to Jonosome (Rossnerova, 2024). Opposite
to micronuclei analysis, DNA methylation profiling identified more than 700
signnificantly differently methylated CpG loci in a group of chronicaly exposed
nanocomposites research workers (Rossnerova, 2020a, 2021). Additionally
transcriptomic profiling revealed 90/50 significantly deregulated mMRNA in
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acutely/chronicaly exposedgroups, respectively FKBP5and DDIT4genes with relevance

to immune system and cancer respectively, were downregulated repeatedly in both
cohorts independently of the type of exposure. Opposite to mMRNA, deregulation of miRNA
was minimal, related to time frame of sampling, but delayed posixposure changes are
presumed (Simova, 2024, 2025).

All the detected changes point to the induction of processes in the human body to
adapt (Rossnerova, 2020b) to thenew or chronic exposure conditions with the aim of
reducing possible negative consequences of the NPs exposure (e.g., DNA damage level, or
risk of various cancers). Obtained data also indicates different consequences of NPs
exposure by gender and revealthe risk of significant increase of aneuploidies in females.

In conclusion, personal protection equipment for reducing exposure, and sufficient
ventilation systems are highly recommended to limit negative effects of NPs exposure.
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INTRODUCTION

There are multiple technigues available for quantifying aerosol particle number and
size. Among the most widely usedhstruments for obtaining high time-resolution data
across the nanometer to micrometer scale are aerosol spectrometers such as Mobility
Particle Size Spectrometers (MPSS) and Aerodynamic Particle Size Spectrometers (APSS).
Cascade impactors remain a central tool in gravimetric analyses of atmospheric aerosols,
offering the benefit of sizeresolved chemical composition, though they operate wit
comparatively low temporal resolution.

A more advanced variant is the electrical cascade impacter in our implementation,
the Electrical LowPressure Impactor (ELPI, Dekati)(Marjamaki et al., 2000) This
instrument combines the conventional gravimetriccollection on individual stages with an
electrical measurement mode: when particles impinge on a stage, the induced current is
recorded in near real time. This dual mode provides both direct mass (or deposit)
sampling and instantaneous electrical signalEckenberger et al., 2025)

The ability to conduct reattime (up to ~10 Hz), sizeresolved (14 stages)
measurements alongside chemical composition analysis makes the ELPI approach
particularly powerful. Nevertheless, converting the measured currents into maningful
physical quantities (e.g., number, volume, or mass) is nontrivial, in part due to artifacts
such as particle bounce, imageharge effects, or incomplete charge transfer. These biases
can depend on particle size, shape, composition, or morpholog@g.g. bounce behavior
under different humidity or particle types) (Fischer & Petrucci, 2021)

METHODOLOGY

In this study, we compare electricaimode measurements from two ELPI units (each
outfitted with different impaction plate designs) against reference instruments? MPSS,
APSS, and CPC across a series of weltontrolled aerosol types differing in compositon,
size, and morphology. The measurement setup employed a variety of aerosol generators
(tailored to each particle type) and, for monodisperse aerosols, a size selector
(electrostatic classifier). The generated aerosol stream was mixed with clean, dry ao
maintain adequate flow to all instruments and, when needed, to dilute concentrations. All
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instruments were fed through a shared sampling manifold using isokinetic splitting, with
careful flow-path design to minimize particle losses after splittingand/or having
equivalent lengths of sampling lines (in order to have the same potential particle losses)

The test aerosol suite comprised both solidS) and liquid (L) particles and included
monodisperse (M) and polydisperse(P) number sizedistributions (PSISMP ammonium
sulphateS:MP Si$:MPand DEHSMP with NaCl cores.

Additionally, we benchmarked the ELPI units against a calibrated reference MPSS
from the ACTRIScalibration lab (PACC)and the reference MPSS used during the
intercomparison on well-characterized aerosolsduring ambient aerosol observations
over a weekend.

RESULTSDISCUSSION,ONCLUSIONS

The performance of both ELPI units was evaluated for all generated aerosols as well
as for atmospheric aerosol, with comparisons made to theference instruments.

In general, there was a difference between the ELPI loaded with sintered stages and
the ELPI filled with smooth stages covered with greased aluminium foils. The stages with
aluminium foils were more vulnerabvle to particle bounce egecially for solid challenging
particles and larger sizes (e.g. Fig.1 for PSL 100 and 200 nm). This effect was not so much
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Fig.1: ELPI impactors with sintered (orange) and smooth (grey) impaction plates
against reference MPSS (black) for monodisperse Pgarticles (100/200 nm)

pronounced for smaller challenging particles (even solid ones) and in general for liquid
particles. This artifact causes bounce of the larger particles to much lower stages of the
cascade impactor than they should belong to baseddheir aerodynamic behavior. Also
lower concentration (hundreds of particles per cnd) measured with the ELPI impactors
were causing troubles, because of the threshold of the electometers for the noise level.
For the longer intercomparison on the atmosphec aerosol, both impactors were
equipped with smooth stages and greased aluminium foils. The results (see Fig. 2) showed
that it is complicated to retrieve the exact shape of the number size distribution measured
by the reference MPSS due to lower concetions in some size bins and the ambient
aerosol is also more complex in chemical composition and particle morphology, so it is
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more challenging to obtain the fine structure of the size distribution using the High
Resolution ELPI analysis from the origindy measured 14 impactor stages.
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Fig.2: ELPI impactors with smooth (orange/grey) impaction plates against reference
MPSS (black) and ACTRIS reference MPSS (blue) for ambient atmospheric aerosol

Furthermore, one of the two ELPI impactors was stikhowing much larger deviation
and an artifact for the smallest sizes. The reason for this was not fully understood and

additional analysis/characterization would be needed.
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INTRODUCTION

Among optical measurement techniques, nephelometry stands out as a particularly
promising method for aerosol characterization. Nephelometers are generally divided into
two main types: polar nephelometerqe.g. Martins et al., 201 7L.ienert et al., 2003) which
measure light scattering at discrete angles, andtegrating nephelometers (e.gAnderson
Z Ogren, 1998) which determine the total scattering coefficient over a broad angular
range. While polar nephelometers have been widely studied for aerosol sidéstribution
retrieval due to their rich angular information (e.g.Moallemi et al., 2022) integrating
nephelometers remain comparatively underexplored in this regard. This study focuses on
a polar-integrating nephelometer measurements to assess their capdity for retrieving
fine and coarse aerosol mode properties, aiming to fill this gap in aerosol optical retrieval
research.

METHODOLOGY

The presented analysis is based on data collected at the Racibérz Observatory in
southern Poland during 2023 and2024. The station operates both irsitu and remote-
sensing instruments dedicated to atmospheric aerosol measurements. All measurements
follow the strict quality assurance and control guidelines of the ACTRIS research
infrastructure, ensuring the highest dda quality and reproducibility.

The in-situ instrumentation includes an AUTORA 4000 polaintegrating
nephelometer for scattering measurements andwo aerosol size spectrometers? TSI
APS and TSI SMPS 308providing particle size distributions across a wie diameter
range (10 nngl10 pum). Aerosol sampling is performed with an aerodynamic cutoff at 10
um at the inlets, and the sample air is subsequently dried to below 40% relative humiglit
using Nafion membrane dryers.

A nephelometer is an optical instrument capable of neafreal-time (NRT)
measurements of elastic light scattering by aerosol particles. The Ecotech AURORA 4000
polar-integrating nephelometer measures the integrated scattering intensity at three
visible wavelengths. The instrument features a variale-position shutter that enables
measurements across different angular sectorswith the shutter fully retracted, the
integration range extends from approximately 7° to 170°, thus covering almost the entire
polar angle except for narrow regions near the »xact forward and backward scattering
directions. The shutter can be positioned at any angle between 0° and 90°, progressively
I AGAOOET ¢ Obp Oi EAI £ 1 &£ OEA AAOAAOI 060 EEA
measurements from the selected shutteangle up to 170°. By calculating the differences
between measurements obtained at successive shutter positions, the integrated
scattering signals for individual angular sectors can be derived
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The nephelometer data was analysed with the use of the GRASGPEN software
(Dubovik et al., 2014) GRASP is a single dimensional inversion algorithm providing highly
accurateinformation on microphysical aerosol properties based on a wide range of data
sources It can be used to process hsitu nephelometric data to rdrieve aerosol size
distributions. The algorithm also incorporates a forward model that can effectively
simulate instrument data (including noise) based on the assumed microphysical
parameters. This makes GRASP a versatile tool for not only data processimg also
simulations of instrument performance and sensitivity studies. n this study we employ
the algaithm for simulating nephelometer signals for various aerosoldistributions
observed at the stationby the size spectrometters investigating the sendivity of the
instrument in these conditions.

a) b)

Fig. 1A theoretical simulation of scattering measured with a polar integrating
nephelometer. On the lefthand-side volume size distributions for different fine a) and
coarse c) particleconcentrations are given. The concentrations are varied betweerih5

and 95" percentile of concentrations observed at the Racibodrz station. On the right
hand-side corresponding simulated measurements for changing concentrations of fine
b) and coarse d) paticles are shown with the solid part of the lines indicaing angular
observation range of the AURORA 4000 nephelometer
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RESULTSDISCUSSIOR,ONCLUSIONS

These results show that a polar integrating nephelometer is significantly more sensi
tive to the variability in the concentration of the fine aerosol fraction as opposed to coarse.
Note that the simulations were performed fora wider range of scattering agles than can
be observed by the physical instrumentthe values outside of the nepblometers angular
range were depicted with a dashed lines in Figur&). The poor semsitivity to the large
particles is a weltkknown issue in nephelometric studies, stemming from the inability of
the instruments to observe the foreword scattering at low polar angles, typicil below 7-

8 degrees. According to the Mi theory the larger the scatteing particle compared to the

light wavelength, the more the scattering phase function is dominated by its foreword
scattering component. Consequently a significant portion of the lighécattered at the

coarse aerosol fraction is not registered by the polar integrating nephelometer. This can

be seen in the subplot d) of the Figur&, where the largest differences in the simulated

signals are visible for the lowest shutter angles, outsidd OEAO OEA 1T ADPEAI
detection range. This not only makes it challenging for any inversion algorithm to retrieve

coarse aerosl concentration from nephelomeder data but also can lead to improper
differentiation between fine and coa® A A A @dn@buiiod © the observed angular

signals.
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INTRODUCTION

)y 060 OOOAT U 1 Totleth vehiBlds ithiinferal cdmbAsiion iengines rely
on sophisticated engine controls and on advanced exhaust aftertreatment to achieve low
emissions levels. Inadequate design or manufacture, excessive wear, malfunctions,
repairs of sophisticated systems wth duct tape and baling wire,improper maintenance
or deliberate tinkering, tuning and tampering can produce emissios that sure are one or
more orders of magnitude higher compared to the typical intended (and typapproved)
operation. Sqg a relatively sgnificant reduction in emissions can be achieved relatively
quickly and at low cost by targetingexcess emittersWe reckon that s-board diagnostic
systems present on newer vehicles and periodic technical inspections are helpful but do
not effectively addess deliberate tampering or avoiding repairs. Remote sensin@gRS)of
emissions by openpath spectrometry across the vehicle travel path and sampling of
exhaust plume from a moving instrumented chas vehicle or from roadside (point
sampling) have been devieped and proposed for high emitter detection in the field. Since
high emissions episodes can occur even on properly operating vehicles,R#approaches
have been used as an indicative tool for selecting vehicles for subsequent inspection.

In all RSapproaches, measurement is done on the plume of vehicle exhaust left behind
the passing vehicle which must bedifferentiated from other plumes and the background.
So, ehicles are tested in a single lane with sufficient spacing. Bvoid high emissions due
to cold start, transients or very high load, the engine and catalysts should be warm and
the engine should be at a moderate and steady load to produce sufficient volume of
exhaust. These constraints require a careful choice of the sampling location.

In RS,CO; or other tracer is measured alongside with the pollutant of interest. From
the ratio of incremental(relative to background) concentrations of pollutant and C®@, and
assumed yield of C®per 1 kg of fuel, emissions per kg fuel are calculated. Making sem
assumptions about fuel consumption per kWh of power or per km driven, emissions per
km or per kWh can be estimated, and these compared with the legislative limits.

This work targets remote measurement of excess particle emissions, with the focus
on deteding absent or defunct diesel particle filters, by point sampling measurement.
Two novel approaches were explored: Measurement at an entrance gate to a restricted
area and exploring the potential of moderate and low cost instrumentation.

We have chosen tdarget diesel vehicles, as there is a large gap, often several orders
of magnitude, between working and defunct particle filter, and there are two readily
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established inspection proceduresz free acceleration smoke opacity test and the
measurement of the number concentration of notvolatile particles during engine idle.
Particle emissions from positive ignition engines (of which essentially all are spark
ignition engines, and of these, most run on petrol, with a minority operatig on gaseous
fuels) have been regulated only recently, and despite ongoing efforts, and to date, there is
no legislative method or limit for periodic inspection tests.Gaseous emissions can be
readily measured by(commercially available or research gradeppen-path spectrometry.
Optical methods are, however, insensitive to combustion generated nanoparticles and
respond only to their visible agglomerates, representing extreme cases of high emitters.

EXPERIMENTAL

Themain vehicular entrance to the Czech Uwersity of Life Sciences campus has been
used, featuring license plate recognition, card reader, and remote contact to a
receptionist. The sampling point has been placed on the road surface, in the middle of the
travel lane, several meters before the gatet which the vehicle has to stop or come nearly
to a standstill to secure a permission to enter. The campaign setup is shown in Fig. 1

Arriving  Sampling Handheld PTI
vehicle point <4~ nvPNcounter

Entrance -

License plate
recognition camera

Gate 77

Card readei& telephone

Sampling line  Measurement van Exit ‘

Instrumented van Entrance gate

Registration plate
recognition camera
= ". A

o & Sampling poi ; .
L N, . g W g
Fig. 1:Diagram and photo of thesetup at the campus entrance gate

The first campaigns were done withlaboratory-grade non-volatile particle (nvPN)
counter (NanoMet3, Matter Engineering) andfast electric mobility sizer (EEPS, TSI).
Mobile FTIR analyzer(Bruker/CreaTech) was used to measure the concentrations of GO
used to calculate emissions in particles per kiyel, and CO and NO to assess gaseous high
emissions.In a subsequent campaignwo O1 T A A O A &runfeit<X@ éotal particle
number concentrations, Partector (Naneos) and ePNC (Dekati), amal TU Liberec
prototype of alow-cost sensor of lung depositd surface area, were used in parallel.
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RESULTS AND DISCUSSION

For validation, a total of 50 vehicles were subjected to a shortened (215 seconds)
tailpipe idle nvPN test, analogous to the one used for the periodic technical inspection in
Switzerland, Belgium and Germany. The comparison of emissions factor in nvPN per kg of
fuel, determined by remote sensing, with the nvPN idle tesshown in Fig. 2shows a
nearly perfect (> 90 %) success rate of remote sampling at a gate at differentiagidliesel
vehicles with and without a functional particle filter. A 100 % success rate was obtained
considering only measurements yielding peak concentration of more than 100 ppm €0
above the background. As an additional check, technical data for vehiclgsre obtained
from the national motor vehicle register based on recorded registration plate numbers.
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Fig.2: Correlation of nvPN concentrations measured in the tailpipe during a 10
second idle test (horizontal axis) with nvPN emissions factdrom remote sensing

Assuming lightduty vehicle emission limit of 6 x 101 particles per km (#/km) and
fuel consumption of 5 kg (6 liters) of diesel fuel per 100 km, vehicles with particle
emissions up to 2 x 1@ #/ kg fuel were considered low emittersThese vehicles had nvPN
at idle of 1-200 thousands#/ cm3, with all but one vehicle being below 10#/ cm3. All
vehicles with nvPN at idle greater than 0.% 10¢ #/ cm3 had emission levels above 2 x 18
#/ kg fuel; these were considered to be positive high emters, leaving out one order of
i ACT EOOAA OOIT 1 AOATAA AAT A6 10 OFI OAEAAAT CADO
Further, careful analysis of data shows that the very high efficiency of diesel particle
filters combined with a robust sampling location offers room for lower cost instruments
to be used. (Note that optical sensors sold at tens of Euros are not sensitive to
nanoparticles, and lowcost instruments considered here are primarily diffusion chargers
and condensation particle counters costing several thousands of Euros, compared taon
to two orders of magnitude more expensive laboratory instruments.)
The threshold of 100 ppm COAT OOAOPT 1 AO Ol dcrAshoi abddt 628 ¢ t C #/
1011 kg fuel per cn®. At 100 ppm C®, a PN detection limit of 1000 #/cn¥ above ambient
corresponds to 2 x1013 #/kg fuel, which is, at 20 km per kg fuel, comparable to the 6 x
1012 #/km Euro 6 limit. If only vehicles producing at least 100 ppm Cbove background
are considered, which was 60 % of passing vehicles, the relatively strong signal allows for
use of instruments with a detection limit of 10004/ cm3, which may be fulfilled by some
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moderate cost periodic technical inspection gradavPNanayzers and diffusion chargers
commercially available for ambient monitoring (measuring all particles including
volatiles), both with cost on the order of 10 thousands EUR per instrument, one order of
magnitude less than laboratory instruments Also, additional analysis has shown that for
peaks at least 100 ppm C£) reasonably valid conclusions were even without removing
volatile particles (measurements by EEPS), and even using solely the particle
concentration, without calculating the ratio of particles toCQ.

Example resultsfor the moderate cost instrumentsare given in Fig.3. Partector, a
moderate cost commercial ambient DC sensor, and Dekati ePNC, prototype -Bide
particle counter (DC sensor) are in general agreement with nvPN readings by NanoMet3,
a commercial nvPN instrument, despite not removing volatile particles. Lowost
ionization chamber detected some, but not all, high emitters, typically ones with higher
detectable PN concentrations.

Overall, ampling at a gate, where vehicles have to st@gnd acceleratejs reckoned to
be an improvement over classical roadside measurementas the location inherently
provides adequate separation of traffic, a major limitation of point sampling. Also, at many
gated entrances, vehicles are already warmed upp@ are accelerating at a moderate pace
This location has also yielded rather strong C(peaks, decreasing the requirement for the
detection limit of the instruments. Follow-up preliminary measurements suggest that the
use of low and moderag costs instrurrents is possible, albeit possibly at a lower yield.
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Fig. 3: Particle concentrations measured by moderate and lewost instruments
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INTRODUCTION

Air pollution in so-called street canyons is one of the key environmental problems in
densely built-up urban areas, where limited ventilation and intense emissions from traffic
can lead to high concentrations of pollutants in the breathing zee of residents(Fenger,
1999). The complex interaction between building geometry, wind direction, and
atmospheric turbulence significantly affects the transport and dispersion of pollutants,
making it challenging to predict air quality in such environmats. Among these factors,
the aspect ratio (the ratio of building height to the street width) of the canyon, roof
geometry, and street orientation relative to the prevailing wind direction have been
shown to significantly influence pollutant removal efficency and flow patterns within the
canyon(Klukova et al., 2021; Nosek et al., 2025)

Experimental studies conducted in wind tunnels that model the interaction of the
atmospheric boundary layer with urban topography play a crucial role in understanding
these mechanisms, as they enable a detailed investigation of flow and dispersion
processes under controlled conditions representative of actual urban geometries
(Schatzmann & Leitl, 2011)he ability to measure velocities and concentrations at high
spatial and temporal resolutions provides valuable data for model validation and for
improving our understanding of pollutant transport in complex urban environments.

This study focuses on Legerova Street in Prague, one of the busiest urban corridors
characterised by street canyons and heavy traffic pollution. A 1:500 scale model of the
street and surrounding buildings was tested under neutrabhtmospheric boundary layer
conditions for two different wind directions. The primary objective is to illustrate the
complexity of pollutant concentration distribution in a real street canyon, which is
primarily influenced by the geometry of the street canyons and wind direction.

METHODOLOGY

The experiments were conducted in the wind tunnel of the Environmental
Aerodynamics Laboratory in Novy Knin. This is anpen-circuit wind tunnel with a cross
section of 1.5 x 1.5 m and a length of 30 m. Based on digital data provided by IPR Prague,
a 3D-printed model of Legerova Street and its surroundings was produced on a scalt o
1:500 and placed in the measuring section of the tunnel (Fig. 1). The incoming boundary
layer was created using roughesselements and secalled spires placed along a length of
10 m in front of the model to achieve a logarithmic velocity profile and theequired
turbulence scales representative of the urban atmospheric boundary layer under neutral
stratification. By rotating the model in the measuring section of the tunnel, two wind
directions were tested: west and east.
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The dispersion ofpollutants was simulated using a 1 m longine source from which a
tracer gas (ethane) or passive particlesapprox.1 um) were emitted at a volume flow rate
of 18 ml/s. The line source was located at the bottom of the tunnel and in the middle of
Legemva Street (Fig. 1c). Ethane concentrations were measured using a fast flame
ionisation detector (FFID) mounted on a computercontrolled traversing system, which
allows point mapping of average concentration fields with high time resolution (500 Hz).
Particle image velocimetry (PIV) from Dantec Dynamics was used to capture
instantaneous and average velaty fields, as well as the spatiotemporal structures of
particle concentrations at a rate of 500 Hz. This combined approach enabled a detailed
analysis of the interaction between flow dynamics and pollutant dispersion mechanisms
as well as the measurementf the planar turbulent pollution fluxes in the street canyon
(Owolabi & Nosek, 2025)

c)
y
Wind direction:
W®§ﬁ[> Line source
East <:ZI
Vertical planes (xz)
y=148 -
y=87 7 ‘
y= 29 /—Vx
y=-31 ‘:
y=-85"

Fig. 1: (a) Selected area (magenta square and circle) for the model of Legerova
street; (b) the model of Legerova street in the wind tunnel; (c) positions of themeasured
vertical (dark blue) and horizontal (green) planes with the marked position of the line-
source model (red) and wind orientation (light blue). The positions are in mm according
to the scale (1:500).

RESULTSDISCUSSION,ONCLUSIONS
Fig. 2 shows the meandimensionless concentrations (C*) and velocityectors
(arrows) at the horizontal planes at a height of 7 mm (corresponding to 3.5 m at full scale)

for the west (Fig. 2a) and (Fig. 2b) east wind directions in the investigated section of
Legaova street.Here,C* = CWiBL/Q,where Cis the ethane concentration in ppmretis
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Fig.2: Mean dimensionless concentrations@* and velocity vectors (arrows) at
horizontal fields at height 3.5 m for a) west and b) east wind of thiavestigated part of
the Legerova street. The reference dimensionless velocity vectdd{Urer) is depicted on

the left, and the red circle represents the position of the AIM station.
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Fig.3: Spatially averaged dimensionless concentrations (C*) of eacohthe vertical
plane in the first (left) and second (right) street canyon, for the west (blue bars) and east
(red bars) wind direction.

the reference freestream velocity in the wind tunnelB is the average Legerova street
width, Lis the length of the ine source, andQis the volumetric flow rate of ethane from
the line source. The real pollutant concentrationC, can be then recalculated fron€*using
the known parameters Urer, L and Q) from real-scale conditions.

For the west wind (Fig. 2a), astrong lateral flow from south to north is observed
within the first investigated street canyon. This is primarily caused by the asymmetry of
the buildings, where the longer windwardfacing facade deflects the incoming flow from
the west toward the south.This lateral motion generates a helical vortex (not shown
here), which enhances streetanyon ventilation. Consequently, the lowest concentration
levels are found not only at this horizontal plane but also at all three analyzed vertical
planes within the first canyon (see blue bars in Fig. 3). Pollutants from this canyon are
transported either upward through the roof-level opening or laterally toward the
intersection, occasionally entering the second canyon. The second canyon therefore
exhibits higher concentration levels, also associated with the development of a quasi
steady horizontal vortex near the intersection.
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In contrast, for the east wind (Fig. 2b), both investigated canyons exhibit higher
concentration levels compared to the west wind case. Thisimsainly due to the absence of
OEA OAEGAMEET Co6 xAll AT A OEA & Oi ACGETT 1 E
ends of the canyons. As shown in Fig. 3b, at the lateral end of the second canyon (red bar
at y = 142 mm, corresponding to 71 m from the ntersection center), the mean
concentration increases by a factor of approximately 3.5 relative to the westind case.

These results clearly demonstrate that building geometry and wind direction play a
decisive role in pollutant transport and accumulationwithin urban street canyons. Both
parameters must therefore be carefully considered when assessing urban air quality or
conducting pollution source identification in complexurban environments.
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SUMMARY
The commercial presentation will focus on the Syft Traceanalytical instrument,
which uses SIFIMS (Selected lon Flow Tube Mass Spectrometry) technology for real
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gas analysis with high selectivity, sensitivity (at ppt levis), and operational stability,
without the need for chromatographic separation or sample pretreatment.
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INTRODUCTION

Many particle detectors work with optical detection and cannotdetect particles
smaller than about 300 nm. Thehandheld ultrafine particle detector Partector 2 Pro
produced by naneos particle solutionsgmbh can measure down to a size of ~10 m.
Ultrafine particles have a verylowi AOO8 4EAOQOOO x BPtbouplistheadnA OO A A
relevant metrics, suchas lungdeposited surface area(LDSA), particle count particle
diameter and eight-channelparticle size distribution. The Partector 2Pro provides a wide
concentration range, is batterypowered, requires no working fluids and works in any
orientation.

The Partector 2Pro isdesignedmainly for personal exposure monitoring workplace

monitoring and environmental monitoring.

¢ 001

MEASUREMENT PRINCIPLE

The Partector 2 Pro measures nanoparticles using a pulsed unipolar diffusion
charging method with an ion trap and electrometersParticles are charged by a corona
discharge, which is pulsed on and ofand creating clouds of charged particlesThese
charged particlesflow down the instrument and pass through two empty Faraday cages
equipped with electrometers. The electrometers detecchanges in the charge inside the
cages. In between the two electrometer stages, there is an electrostatic precipitation,
which preferentially removes small particles so that you get a smaller signal on the second
stage, which gives us information on thearticle diameter.
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The Partector 2Pro uses sandard data inversion algorithm to calculate an &hannel
size distribution (10-300 nm). Time resolution depends on integration timetypically 6 s
for one voltage = full scan takes 24 seconds

Deposition Voltage
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Pulsed High Voltage  charging current measurement

Fig.2: Measurement principlescheme

PERFORMANCE AND APPLICATIONS

The performance example is not from the lab but from a Swiss monitoring station
(Zurich Kaserne), where an SMPS is continuously operatethe Partector 2 operated for
one month in the station andin the Fig. 3 is showrhow well this works with "real world"
aerosols. In prticular, the concentrations were quite low, ast was quite clean air in
Switzerland; so the issue with small signal differences and noise is larger than in the
laboratory tests. The average particle number in this month was just a bit above 5000
particles/cm? but the general shape of the size distributions is well reproduced even at
those low concentrations.

The main applications for the Partector 2 Pro are grsonal exposure monitoring
workplace monitoring and environmental monitoring .

The Partector 2 Pro measures all naneparticles z so this can be used to measure
exposure to engineerednanoparticles, environmental tobacco smoke, welding fumes,
traffic-related nanoparticles oranything else. The Partector Zro is ideally suited for
occupaional health and safety studies.

The Partector 2Pro can be used tomonitor nanoparticle levels in alaboratory or
nanoparticle production facility 24/7. It can sound an alarmand, with its data log,the
operator can quickly check when high concentrationsccurred.

Small, light and cheag the Partector 2Pro is the ideal instrumentfor studies where
nanoparticle concentrations need to be measured with high spatial resolutiorBy using
multiple instruments simultaneously, it can be measured transport phenomena and
particle concentration distributions. By combiningPartector 2 Pro data with GPS datait
canbe easily visualized the measurement in Google Earth.
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Fig.3: 4 week comparison at Swiss monitoring station ZurickKaserne(showing 1 week
only to reduce clutter)
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INTRODUCTION

The atmospheric ageing of gases released by different sources can form low vapor
pressure compounds that condense to aerosol particles called secondary aerosols. The
oxidation flow reactors (OFR, introduced by Kang et al. (2007)) are used for simulating
the atmospheric ageing in a short time scale for studying the potential of different
pollution sources to form secondary aerosolsnd also for producing secondary organic
test aerosols for different applications. OFRs angarticularly useful tools in studying the
aging of transient emissions sources owing to their high time resolution compared to
environmental chambers and compact size (see e.g. Kuittinen 2021). The high time
resolution stems from the short aerosol physical residence time (~1 min) compared to
environmental chambers (~hours). Despite the short physical residence time of the OFRs,
the equivalent photochemical aging time can be in the order of several days accomplished
by the high concentration of oxidants compared to atmospheric conditions. Deigp the
fact that accelerated photochemistry of OFR has some limitations on how accurately they
simulate atmospheric aging (Peng, 2020), OFRs provide properly used a joint metrics that
can be used to compare the potential of different emission sources toguluce secondary
aerosols.

In this study, we present characterization results of a new commercially available
OFR called Dekati Oxidation Flow Reactor (DOFR) and its sampling unit. The DOFR design
is similar to the previously introduced TampereUniversity Secondary Aerosol Reactor
(TSAR) by Simonen et al. (2017). The main oxidizer in the DOFR is-@idical that is
formed by UMVC (254 nm) photolysis of externally injected ® and HO. The
characterizations performed for the DOFR include the determation of the
photochemical ageing range, the gas and the particle residence time distributions (RTD),
and the SOA yield from toluene precursor. In addition, the DOFR was used to measure
secondary aerosol formed by passenger cars (gasoline and diesel) rumg in idle, and the
results were compared with previous studies.

METHODOLOGY

Particle size distribution measurements were conducted using the ELPI+ and SMPS
instruments. The particle RT3 were measured using two CPCs with polydisperse solid
particles. The photochemical age was determined by oxidizing the Cgastracer as in
Simonen et al. (2017). Gaseous toluene precursor ageing inside the DOFR was also
modelled with a simple time dependent model based on the model presented by Li et al.
(2015). The photochemical ageing range was determined for several relative humidities
(RH) and UVlight intensities as a function of @concentration.
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RESULTSDISCUSSIOR,ONCLUSIONS

Theageing range was found to be in 2 35 days with the CO tracer and was varied by
switching the no. of UV lamps on (the ozone was 50 ppm andHP0%). The toluene
precursor oxidation experiments showed comparable results to previous studies showing
0.1z 0.3 yields for tested toluene concentrabns.

50
45 ® 12 lamps, RH 30%

40 e 12 lamps, RH 50%

T35 12 lamps, RH 75%
%30 2 lamps, RH 30%
E 25 -
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Fig. 1:Measured photochemical age as a function of number of DOFR UV lamps on.
The measured exhaustemission results showed that tested gasoline vehicles could
produce 1 to 4 orders of magnitude moresecondary aerosoimass compared to primary
mass with a cold engine.
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INTRODUCTION

Mineral dust is a crucial yet still underestimated factor in the global climate system.
)y O ET &£ O6AT AAG AEO NOAI EOUh A1 T OA & Oi ACETT |
precipitation. It is not only determined by the amount, shape, and mineralogical
compostiion of the particles, but also by their particle size distribution (PSD, Mahowald
et al., 2014).For dust, the PSD is divided into different size ranges: fine dust with a
diameter smallerthanAD I ¢8uvt i h AT AOOA AOOOcomEed@i® ¢8uv S
xEQOE pm S AP [ ¢c¢8uti h ATl AingCdusk te@d toAcGodOte x EOE £
atmosphere while Coarse dugend to warm it, much like greenhouse gases (Adebiyi et
al., 2023). Particle size is also important for cloud microphysics and precipitation
processes Kok et al.,, 2®3). Three international research projects » JWADI,
FRAGMENT, andHiLDA 2 have in recent years made decisive contributions to
sharpening this picture.

The JWADI project focused on the question of how mucsuper-coarse and giantdust
particles contribute to total dust emission. In September 2022, extensive field campaign
was carried out in the Jordanian desert near Wadi Rum, coordinated by tHgarcelona
Supercomputing Center (BSC) together with Institute of Meteorology and Climate
Research (IMKTRO) at the Karlsruhe Institute of Technology (KIT).

While JWADI highlighted the importance of particle size, the FRAGMENT project
focused on dust compositionand its effects upon climate In September 2019,
measurements were conducted in T OT AAT 860 , 1 xAO $OYA 6AI1 AUR
emitted dust. The aim was to characterize not only size distributions but also mineralogy
and physical properties in detail.

Arctic regions are often seen as pristine and free of major aerosol sourcest ¥Eent
research shows that significant amounts of mineral dust also arise here and can be
transported over long distances. Iceland plays a key role: with its volcanic sediments,
melting glaciers, and strong winds, the country is one of the largest dusbwrces in the
Arctic. The Icdand Dust Project was launched as part of the international FRAGMENT
initiative (doi: 10.3030/773051) as well as HILDA project
(https://gepris.dfg.de/gepris/projekt/417012665 ).
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Fig. 1:Field Setups (FRAGMENT) Lower Draa Valley Dyngjusandur, Wadi Rum

METHODOLOGY

A multi-instrument strategy was applied to cover theull spectrum of particles from
ultrafine to very large sizes(see Tablel). The aerosol spectrometer suite included the
UCASS (Universal Cloud and Aerosol Sounding System, designed at the University of
Hertfordshire; Smith et al, 2019), the saltation particle counter SANTRI2 (Standalone
AeoliaN Transport Realtime Instrument, 160 second edition, designed at the Desert
Research Institute; Etyemezian et al. 2017; Goossens et al. 201Bxtended byan EN
16450-certified fine dust monitoring device (Fidas® 2005 Palas GmbHproviding high-
resolution real-time data for PM1, PM2.5, and PM1@s an EN 1645€certified reference
instrument, which is used worldwide in official monitoring networks and provides
validated, regulatory-grade data
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Tab.1: Characteristics of the instruments used

Instrume  Principle Light Inlet Diamete  Scatter Positi Resolutio
nt r ing on n
UCASS light scatt. Laser Nearly ¢t I 16-104° rotat. 16 bins

658n openpath 2-¢p7mt | mast
m
Welas light scatt. Xenon Directional 1-p TtT{ 90° scaffol 256 bins
ding
Fidas light scatt. LED Directional 0.4-0 X t 90° scaffol 256 bins
ding
CDA light scatt. White  Sigma?2 0.75 90° scaffol 256 bins
pTT ding
SANTRI2 shadowing Diode Open path 85- none rotat. 7 bins
890n Tt mast
m

It was complemented bythe high-resolution aerosol spectrometes (Promo® 2000
with welas® 2300/ 2500 aerosol sensors Palas GmbH)to measure airborne dust
concentration per sizeclassat1Ht AAOOOET ¢ OEUA AEOOOEAOOET I
directly at the source, which provided timeresolved measurements that captured
dynamic changes in particle fluxesSamples were collected with impactors and samplers,
then analyzed in the laboratory using scanning electron microscopy (SEM) and energy
dispersive X-ray spectroscopy (EDX)Setup was also ombined with the Cloud Droplet
Analyzer (CDA Palas GmblH which made large spherical particles and droplets
measurable and meteorological sensors and eddy covariance systems, this yielded a

comprehensive picture of emission processes.

(a) Directional [ (B S Tube from
inlet g~ RS S ,
Fidas & [ b "V 3 1
] .~

,j
)
J

Connection

l
[
L. WeIas/Fldasj ,
l

Fig.2: (a) JWADI - Welas, Fidas, and CDA
RESULTSDISCUSSIORONCLUSIONS
The measurements demonstrated that particles larger than ten micrometers can

account for up to 90 percent of total dust mass. Particularly striking was a maximum at
AOIl Ol A »¢@arsiz¢ dlass rarely considered in climate models. Moreover, particles
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larger OEAT omn t1 xAOA OOCEI T AAOAAOAAT A AO OAO.
such large particles can be transported by strong winds across several kilometers
significantly farther than previously assumed.

Another key finding was the role of dry deosition: Large particles are removed from
OEA AOIi T OPEAOA OAOU NOEAEI U8 %OAT DAOOEAI A<
of around 65 percent near the sourcg GonzalezFlorez et al., 2023. This means that
measurements taken far from emission pimts systematically underestimate the share of
large particles ? one of the main reasons why many climate models have so far
represented the true effects of mineral dust at its source only inadequately.

The results shown that dust emissions in Iceland arespatially variable, in contrast to
those in hot deserts. In the Dyngjusandur region, dust concentrations of more than 10,000
t¢cri o o0-pm xAOA 1 AAOOOAA AOOETI ¢ OAOGAOAI AO
distribution, with mass median diametersof ab® 0 p¢ 1 & O AOAOEI U A
(GonzélezRomero et al. 2024. To contextualize the findings, resultsvere comparedwith
previous research on mineral dust size distributionsTheavgJWADI data aligns well with
the avg (SOURCE&dataset from Formenti and Di Biagio (2024), with larger proportion of
larger particles.
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Fig.3: PSDs from different field campaigns within one day after emissiofMeyer et
al. 2025
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CENTRAL EUROPE

. OEUHAH " Paet HUSZAR

1 Department of Atmospheric Physics, Faculty of Mathematics amthysics, Charles
University, Prague, Czech Republic, lukas.bartik@matfyz.cuni.cz

+1 peéel OU O1 1 OAd 3 AATCAMA OdntralEhrope OT 1 11T AAI
INTRODUCTION

Modeling secondary aerosols using chemical transport models (CTMs) has remained
a major challenge for several decades. The concentrations of secondary aerosols
predicted by CTMs are subject to uncertainties arising from several factors. These include
(1) missing emissions in the inventories used for CTM simulations, (2) simplifying
assumptions in the model representation of secondary aerosol formation and processes,
and (3) uncertainties in the gasphase chemical mechanisms that control the
concentrations d aerosol precursors. Here, we present selected results from our study of
the sources and uncertainties of secondary aerosols in the Central European region,
previously published in Bartik et al. (2021, 2024) and in the preprint by Bartik et al.
(2025).

METHODOLOGY

In all three papers, we employed an offlinecoupled modeling framework comprising
the Comprehensive Air Quality Model with Extensions (CAMXx), the Weather Research and
Forecasting (WRF) model, and the Model of Emissions of Gases and Aerosols fikature
(MEGAN). The simulations were performed over the Central European domain with a
horizontal resolution of 9 km for the years 201&2019.

In Bartik et al. (2021), we studied, among other aspects, the impact of applying two
different thermodynamic equilibrium models governing the evolution of inorganic
aerosols in CAMx, namely ISORROPIA and EQSAMA4clim.

In Bartik et al. (2024), we applied two complementary approaches: the first
qguantified the contributions of emissions from individual GNFR (Gridded Nuoenclature
for Reporting) sectors to total PM.s and its major secondary components (ammonium,
nitrate, sulfate, and secondary organic aerosol, SOA), while the second assessed the
impacts of their complete removal. Specifically, to determine source contntions, we
used the Particulate Source Apportionment Technology (PSAT), which is directly
implemented in CAMx. To assess the impacts of emission removal, we applied the zero
out method. In the PSAT experiment, secondary organic aerosol (SOA) was modeladgis
the SOAP module, as this is the only available option in current versions of CAMX. In
contrast, for the impact assessment, we conducted two series of experimentSOAP and
VB2 in which SOA was simulated using both bu#in modules, SOAP and the 1-B VBS,
respectively.

In Bartik et al. (2025), we investigated the effects of various emission
parameterizations, chemical mechanisms, and chemical boundary condition (CBC)
treatments on modeled primary organic aerosol (POA) and SOA concentrations through
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two sensitivity analyses. The first analysis examined the influence of different approaches
to estimating emissions of semwolatile organic compounds (SVOCSs) and intermediate
volatility organic compounds (IVOCs), combining two gaphase chemical mechanisms
(CB6r5 and SAPRCO7TC) with two organic aerosol (OA) chemistry schemes (SOAP and
the 1.5D VBS) and including additional chemical aging in the B VBS. The second
analysis evaluated the role of largescale transport of OA by replacing the CBCs of two
reference configurations from the first analysis, which did not include aerosol species,
with those derived from the CAMS EACA4 reanalysis.

Detailed descriptions of the individual model experiments are provided in the
respective articles.

RESULTS AND CONCLUSIONS

In Bartik et al. (2021), we compared seasonal concentrations of sulfate, nitrate, and
ammonium simulated by ISORROPIA and EQSAM4clim for 2018. For sulfate, the
concentrations simulated by EQSAMA4clim were very similar to those from ISORROPIA,
with domain-mean seasonal reldve percentage differences (RPDs, calculated as
(EQSAM4climz ISORROPIA) / ISORROPIA) ranging from 0.3 % in spring to 1.6 % in
winter. For ammonium, EQSAM4clim generally produced lower concentrations than
ISORROPIA, with domaimean seasonal RPDs rangirfgom z0.5 % in winter to 710 % in
summer. The largest differences were found for nitrate: domaimean seasonal RPDs
were 73 % in winter, z3 % in spring, andz8 % in autumn, but reached;32 % in summer.
Locally, underestimations reached up t@70 % in Slov&ia, Hungary, southern Austria,
and Slovenia, while overestimations of about 15 % occurred in the Alps during winter.

The results of Bartiket al. (2024) provide detailed information on the dominant
seasonal sources d?Mezsand its components in Central Europe, as well as on the expected
effects of sectorspecific emission reductions. In general, the results showed marked
spatial and seasonal varibility in both contributions and impacts across the region. Table
1 summarizes the emission sectors with the highest mean seasonal contributionsRd/A.s
in the PSAT experiment and the highest seasonal impacts d?ivks in the SOAP
experiment.

In winter, the mean seasonal contributions to Pbt were dominated by other
stationary combustion, boundary conditions, road transport, agriculturglivestock,
industrial sources, and agriculturegother, while in summer, biogenic sources were
dominant, followed by road ransport, industrial sources, boundary conditions, and other
stationary combustion. In winter, the highest impacts in the SOAP experiment were
associated with other stationary combustion, agriculturglivestock, road transport,
agriculturezother, and industrial sources, and in summer with agricultureglivestock, road
transport, industrial sources, other stationary combustion, and shipping.

Table 1: Emission sectors with the highest mean seasonal contributions to BWlin the
PSAT experiment and thenighest seasonal impacts on PM in the SOAP experiment.

A N 2 A N A 2o oA

Season Contribution in PSAT Impact in SOAP
Winter Oth. stationary combustion (3.2) Oth. stationary combustion (3.4)
Boundary conditions (2.1) Agriculturezlivestock (2.9)
Road transport (1.4) Road transport (1.4)
Agriculture zlivestock (0.9) Agriculturezother (1.1)
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Industrial sources (0.6) Industrial sources (0.6)

Summer Biogenic emission (0.57) Agriculturezlivestock (0.46)
Road transport (031) Road transport (0.45)
Industrial sources (0.28) Industrial sources (0.34)
Boundary conditions (0.27) Oth. stationary combustion (0.29)
Oth. Stationary combustion (0.25) Shipping (0.20)

The differences between thecontributions and impacts were almost entirely
attributable to secondary aerosol components. The most pronounced differences were
linked to emissions from agriculturezlivestock through their indirect influence on
particulate nitrate formation.

The comparion between the SOAP and VBS experiments showed that the use of the
1.5-D VBS scheme, together with IVOC and SVOC emissions, led to increased impacts from
other stationary combustion and road transport in winter, and from road transport in
summer.

The first sensitivity analysis in Bartik et al. (2025) showed that sourcespecific and
non-source-specific IVOC and SVOC emission estimates significantly affect the modeled
POA and SOA concentrations. The best agreement with the observed daily organic carbon
(OC) oncentrations was obtained when the OA chemistry was represented by the i[5
VBS scheme with aging of POA and SOA from all anthropogenic sources and SOA from
biogenic sources. This setting most strongly reduced the OC underestimation present in
all experiments. Model performance was generally better in winter than in summer, with
variations by station location.

The second analysis examined the impact of OA from outside the domain via CBCs,
highlighting uncertainties linked to the unknown POA:SOA split athe boundaries.
Incorporating OA into the CBCs improved model predictions at all stations, with the
magnitude of improvement increasing with the POA share in OA. The largest gains in FAC2
occurred in the summer, indicating a strong influence of OA transpoduring this season.
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SUMMARY

In this work, we will introduce a general statistical framework for analysis of
multivariate time series of count concentrations of particles monitored simultaneously
for several size intervals. We will demonstrate its use for two concrete analysis typas:
decomposition of the series into several interpretable components: annual trend,
seasonality, weekly and daily periodicity in hourly resolution, ii) structured modeling of
potentially nonlinear influence of direction, speed of the wind and PBLH upon theount
concentrations. Both model types will be illustrated on unique and long SMPS time series
with aggregation to the size intervald10,25]; (25,50]; (50,200]; (200,500] nm, measured
over many years in Praha Suchdol at ICPF. Models we will be illustragi are respecting
basic distributional properties of the count concentrations and hence are multivariate
normal, with components based on complexity penalized splines. We will show
interpretation of individual terms and fundamentally different behavior of different size
intervals. Important role is played not only by marginal nonlinearity, but also interaction
between different components (e.g. weekly and daily periodicity pattern is deformed
during a year, or windspeed effect is substantially modified by imd direction due to
different sources) modeled via tensor product splines.
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SUMMARY

Atmospheric deposition is a keyenvironmental process(Seinfeld- Pandis, 2006). On
the one hand, it substantially contributes to the seftleaning of our atmosphere; on the
other hand, it introduces water, nutrients and pollutants into our environment. Of the
three pathways of real atmospheric deposition (vt, dry and occult), wet deposition is the
most well understood. For many decades, precipitation chemistry networks have
measured thewide range of substances in rain and snow at global (BAPMON), regional
(EMEP, NADP/NTN, CAPMON) and local scales (natiwrde). In the Czech Republic, the
chemistry of precipitation has been measured since the 1970s, and several institutions
(Czech Hydrometeorological Institute, Czech Geological Service, Research Institute of
Forestry and Game Management, Czech Academy of8ces) currently contribute their
results to the nation-wide ISKO database (Information System of Ambient Air Quality),
which is operated by the Czech Hydrometeorological Institute (CHMI). These data are
evaluated on a yearly basis by the CHMI, and spati@aps of atmospheric deposition
fluxes of environmentally important substances with a spatial resolution of 1 x 1 km are
provided to both researchers, governmental bodies and interested publiCHMI, 2025)
These maps, which visualise deposition fluxesfulphur, nitrogen and hydrogen, and
toxic metals (lead, cadmium, nickel) are freely available atww.chmi.cz.

Reliable data on precipitation chemistry are needed not only in themselves, but also
as relevant andextremely important practical information on the input of substances into
forest, seminatural and agricultural ecosystems, as well as into water bodies, with
respect to their negative effects. Furthermore, this information is indispensable for
extended seentific studies of biogeochemical cycleand global change

This contribution aims to present longterm changes in precipitation chemistry in the
Czech Republic, as evidenced by lotgrm monitoring efforts. These changes are
expressed not only agncreases or decreases of individual pollutants, but also as time
trends of the ratios of these pollutants. The results clearly show important changes in the
relative proportions of the major pollutants, i.e. sulphates. nitratesand ammonium ions
(see Fig 1), which: (i) reveal substantial changes in the composition of the atmosphere
with respect to changing emission levels, (ii) suggest changes in atmospheric chemistry
and (iii) indicate potential impacts on ecosystems and the environment. Further detal
information can be foundfor exampleET (ijT1 7T OU A0 Al 8zfEUAEICUAT
(2025).
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Fig. 1:Long-term changes in NH*/NOs, NQ/SOs2 and NH:i*/ SOQs2- in precipitation
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INTRODUCTION

Due to the decline in ambient air concentrations in the EU over ¢hlast decades, the
relative contribution of natural particle sources has been increasing and is becoming
more important for air protection, particularly with a view to 2030, when new emission
standards under Directive 2024/2881 will come into force. In adlition to mineral dust,
biogenic particles can represent a significant fraction of PM. Apart from biogenic primary
particles, biogenic secondary organic aerosols (BSOA) formed from biogenic volatile
organic compounds (BVOCSs) can also play a significantedh some areas, especially in
the submicron range. Although freshly formed particles from biogenic VOCs contribute
only a minor fraction to PM mass concentrations, particle accumulation and aggregation
make them more significant during pollution transport Moreover, the sequential
transformation of BSOA in the atmosphere alters aerosol properties, including their
impact on human health Mahilang et al., 202).

For BSOA measurements and characterization, staté-the-art offline and online
methods are usudly employed. In this study, we tested the detection of BSOA using two
conventional optical instruments? the AE33 aethalometer and the FIDAS 260as signals
from BSOA could potentially influence the measured values and complicate their
interpretation during PM source apportionment, particularly in areas with high BVOC
emissions.

EXPERIMENTAL SETUP

The monitoring site was located in the Jeseniky Mountains in the northern part of the
Czech Republic, where high BVOC emissions were expected due to the extensive spruce
and beech forest cover. At the same time, the long distance from urban areas and roads
ensured a low contribution of anthropogenic sources. Measurementstite$ 1 I OEi 3 00U
site (GPS: 50.0787678N, 17.1623108E; 1305 m a.s.l.) were conducted from 18 June to 25
September 2024 using the automatic analyzer FIDAS 200 for PM and the AE33
aethalomM OAO &I O "#8 )1 AAAEOET T h AOOI i AOEA AT A
./ h 3/Fh #/h AT A /fFh AITTC xEOE AEO OAI B/
acomplement to the online measurements, P4 sampling on filters was carried out from
21 June to 22 September 2024. Twentfour-hour samples were collected every third day
using a lowrvolume sampler (2.3 m3/h) on quartz filters for laboratory determination of
organic and elemental carbon by the theno-optical EUSAAR_2 method.

The identification of BSOA was based on correlations among measured chemical and
meteorological parameters, as well as mixture regression analysis using the FLEXMIX
model. To estimate the BSOA contribution to PM, PMF and NMFeptor models were
applied to distinguish aerosol sources based on patrticle size distribution.
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RESULTS

The polar plots showed that the sources of particles smaller than 300 nm
substantially differed from those of larger particles. This suggested an in#unce from a
local source, presumably SOA formation. The FIDAS number concentrations for the
smallest assessed bin (184 nmwere strongly positively correlated with OC1 (after
aggregating hourly online measurements to the 2dhour sample resolution) and ozor
(Fig. 1), and negatively correlated with air humidity.
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Fig. 1. Relationship among FIDAS200 channel 184 nm, OC1, and ozone

&1 O OEA TT1ETA 1 AAOCOOAI AT 66h Oxi AAOA bl poOIl
FIDAS 184 nm scatter plot, classified into two lesters using the FLEXMIX mixture N
OACOAOOEIT 1 1TAAIT 8 4EAOA Al OOOAOO AEAEAOCAA OOA

FIDAS 184 nm regression line but also in wind speed and temperatur8imilarly, two
FLEXMIX clusters, differing in their relatioships to ozone, EC, wind speed, and particle
OEUAh xAOA EAAT OEEZEAA AhG inddatédd that'swall feQides / # p 1 /E/
(FIDAS 184 nm) consisted of thermally labile organic carbon (OC1), suggesting fresh SOA.
Using the PMF and NMRodels, the same three stable factors of distinct time series
were obtained by processing the FIDAS volume concentrations data, with peaks at
approximately 1847264, 32&543, and >700 nm. The factor representing the smallest
particles exhibited a wellpronounced diurnal variation, with concentrations increasing
during the first half of the day and peaking between 12:00 and 18:00 (Fig. 2).
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Fig. 2: NMF factors and their diurnal patterns

Processing this photochemically induced NMF factor (Factor 2) in the 58 way as
for the FIDAS 184 nm channel revealed similar but even more distinct clusters, with
stronger relationships to meteorological parameters, ozone, EC, and OC1 (Fig. 3). This
supports the interpretation that this factor predominantly represents localBSOA.
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Due to the limitations of FIDAS measurements in the submicron range, the particle
densities derived from measured mass and volume concentrations were unrealistically
high and did not correspond to reasonable values. Nevertheless, we assumed that the
factor peaking at 32&543 nm represented ammonium sulfate, as itshowed high
contributions and its polar plot was consistent with the expected source areas. Based on
this assumpton, particle density corrections were applied using the same coefficient for
all factors. After this adjustment, particle densities of 1.8, 1.4, and 2.8 corresponded well
to the expected values for ammonium sulfate, biogenic SOA, and mineral dust,
respectively. Using these values, the estimated mean mass contribution of biogenic SOA
was 45% for PM and 36% for PM.s.

CONCLUSIONS

Biogenic SOA yields a significant signal in both FIDAS 200 and AE33 measurements,
and this should be taken into account irsource apportionment studies, particularly at
low-pollution sites. Due to the limitations of optical measurements for particles smaller
OEAT p t1 h AA Oshatisfcal AanalysdsOdtel rAgQired for biogenic SOA
quantification. At forested mountain background sites, BSOA may represent the main
summer PM source and maycontribute more than one third to PMs.
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SUMMARY

Detailed sample characterization is important for proper assessment of toxicity
and risks posed with contaminant presence in environmental samples. Propewvaluation
of toxicity in compound mixtures requires quantification of lowlevel contaminants.
Compound ionization plays an important role in compound quantitation and
identification. Electron ionization (El) and negative chemical ionization (NCI) are the
most common ionization techniques used in gas chromatography mass spectrometry (GC
MS), but show certain disadvantages. For example, El is a hard ionization technique which
often causes unwanted irsource fragmentation. On the other hand NCI, a soft iontzan
technique, may lead to the production of unwanted adducts as a result of using a modifier
to lower the fragmentation. Recent development in G®IS has commercially introduced
various atmospheric pressure chemical ionization (APCI) systems. The princgbf APCI
has been mostly applied in the field of liquid chromatography mass spectrometry (LC
MS). GEAPCIMS is a soft ionization technique that produces higher abundance of
molecular ions without the use of a modifier, thus decreasing production of addtsc APCI
is highly advantageous when combined with tandem mass spectrometry (MS/MS), as it
provides a highly sensitive detection technique that is able to correctly identify
compounds.

GCAPCHIMS/MS was applied for the analysis of polycyclic aromatic hydcarbons
(PAHs) and their derivates, nitre and oxy PAHs in environmental samples (air, soil,
water). Lower detection and quantitation limits of PAHs, nitre and oxyPAHs were
obtained when analyzed on the GBPCIMS/MS compared to the previously used GNCF
MS or GEEI-MS/MS. Further GEAPCIMS/MS was applied also for determination of
organochlorine pesticides (OCPs), such as aldrin, dieldrin, endosulafan, chlordanes;
alternative flame retardants (AFRSs) in environmental samples
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INTRODUCTION

Black carbon BQ absorbs \ery effectively radiation over the entire visible spectrum
(from near-UV to nearlR), while brown carbon (BrC) absorls predominantly in the
ultraviolet (UV) band and the short visible wavelength(Bon et al., 2013Drinovec et al.
2015; Leskinen et al., 202Q. The absorption Angstrém exponent (AAE) describes the
wavelength dependence of light absorptiory aerosolsand can beused to differentiate
between different aerosoltypes (black and brown carbon) and sources (fossil fuel and
biomass burning). This study investigates the size dependence &AE of aerosols from
different sources at a rural background site

EXPERIMENTAL SETUP

Ground-based (4 m a.g.l.) measurements were carried ofrom April 25 to May 5, 2023,

at OEA . AOGET T Al 1 0i1 OPEAOEA |/ AGAOOGAOI OU +1 HAOE
Republic. The 1-minute spectral absorption coefficienilf) was obtained with an AE33

aethalometer (Magee Scientific, Berkeley, CA, USAjeasuring equivalent BC akeven
wavelengths(370, 470, 520, 590, 660, 880, and 950 nnParticle number sizedistribution

(PNSD,10 z 800 nm) and sizeresolved PM organic aerosols (OA) were also measured

with a collocated scanning mobility particle sizer and araerosol mass spectrometer

respectively, both measuring every 5 min.

RESULTS ANDONCLUSIONS

AAEwas computedusing a power law fit in logarithmic space of the7 Uap versus the
corresponding wavelengths and optimized AAE for fossil fuel (AAk) and biomass
burning (AAEx) were determined from the 5t and 95t percentile, respectively. The
overall AAE during our survey (1.39 + 0.20) is consistent with that observed at NAOK
during spring (Mbengue et al., 2020). The AA#of 1.12 + 0.09is close to that of fresh BC
particles, consistent with those reported by Savadkoohi et al. (2025) at regional
background (RB), urban traffic (UBT), and suburban (SUB) sites in Europe (Fig. 1). The
higher AAEb compared to European RB, UBT, and SUB sites could be attributed to the
influence of fresh emissions from thetraditional Burning of the Witches, a largescale
biomass burning event in theCzech Republic AAR» was strongly correlated with
Uan BrCs7o (r = 0.89) and wamore sensitive to particle size, unlike AAE(0.86 7 1.20).
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The overall PNSD shows the prevalence of particles < 100 nm. Although higher in number,
ultrafine particles smaller than 80 nm were not correlated with AAEb. @nversely, the
higher correlation with AAEw, was observed for particle number concentration in the size
range 100zt mtmt 1 I | Ohislaligms 8vighghg 8tronger correlation between AAR
and mass concentration obrganic aerosol > 100 nm, with the highest value observed for
particles in the 200z 400 nm range (r = 0.90).
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INTRODUCTION

While exhaust emissions from cars in the EU are clearly declining, the future of ron
exhaust emissions looks more pessimistic. The relative importance of these emissions is
therefore expected to increase in terms of air quality and human health.

Road dustsamples were collected in all regions and seasons. Based on subsequent
laboratory and statistical processing, the spatiotemporal distribution of elements and
PAHs was evaluated. Furthermore, the contribution of road dust resuspension to air
concentrations was estimated and the associated health impacts were assessed.
Significant regional and seasonal differences in PAHs and metals were found. Air quality,
leading to atmospheric deposition, was the most important factor contributing to these
differences. Incontrast, traffic intensity played only a minor role in influencing metal and
PAH concentrations in road dust.

The aim of this part of the study was to assess regional and seasonal differences in the
chemical composition of road dust in the Czech Republiand to evaluate the potential
health impacts of resuspension, with a particular focus on polycyclic aromatic
hydrocarbons and metals.

The following indicators were evaluated:

the estimated premature mortality rate;

the estimated annual number of hospithzations in the emergency room for heart
patients;

the estimated annual number of emergency respiratory hospitalizations;

the number of days of bronchodilator in children aged 5 to 14,

the number of days of bronchodilator use in adults aged 20 to 64;

number of days with respiratory symptoms per child aged 5 to 14;

post-neonatal infant (aged 1 to 12 months) mortality from all causes;

prevalence of bronchitis in children aged 6 to 12 (6 to 18 years);

prevalence of bronchitis in adults aged 18+;

incidence of asthma symptoms in asthmatic children

estimate of the number of additional cases for individual monitored carcinogenic
components
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RESULTSCONCLUSIONS

1. Estimation of the impact of atmospheric deposition of PM fraction on public
health in connection with particle resuspension due to traffic

Tab. 1. Average of measured PM concentrations [pg/m3] and estimate of premature

mortality
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Tab. 2. Average PMo concentrations in resuspesion [ug/n¥] and estimate of premature
mortality
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The estimated premature mortality rate by 0.8% (Prague) to 1.1% (Zlin)

2. Estimation of the impact of atmospheric deposition of PAH&8enzda]pyrene -
BaP)and selected metals on public health in connection with the resuspensiondirticles
due to traffic. The assessment of carcinogens is based on the theory of no threshold effect.
This theory assumes that there is no concentration below which the effect of a given
substance is zero. Any exposure poses a certain risk, and the magde of this risk
increases with increasing exposure. The degree of carcinogenic potential of a given
substance is expressed by the cancer risk guideline. The UCRI/ICR, i.e., the carcinogenic
risk unit/inhalation carcinogenic risk (the risk of developing cancer as a result of lifelong
inhalation of air with a concentration of the evaluated substance equal to 1 ugfy) is used
for the assessment.

Tab.3. Average of measuredBaP, As, Cd and Mbncentrations [ng/m 3]

m ~ 7 &~ Z o =~
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Note: The higher Cd values in resuspensions are somewhat unexpected.
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1 BaPzthe carcinogenic health risk from resuspension is approximately 100 times
lower than in outdoor air at all three locations evaluated. The values there are
between 4.2 x 1 to 6.9 x 106.

1 Asz the carcinogenic health risk from resuspension is approximately 10 times
lower than in outdoor air at all three locations. The values there are between 8.9 x
10-8to 1.3 x 107.

1 Cdgzthe carcinogenic health risk from resuspension is ggoximately comparable
to the values measured in outdoor air at all three locations. The values there are
between 4.9 x 1 to 9.6 x 108.

1 Ni - the carcinogenic health risk from resuspension is approximately 10 times
lower at all three locations than inoutdoor air. The values there are between 5.5 x
10°to 1.1 x 108.

The conversion to population risk is not performed here because the measured locations
are not representative of the entire urban population.There is obviously high local
variability, whi ch complicates interpretation.
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SUMMARY

Understanding the origin and type of organic aerosol (OA) is essential for
determining its impact on air quality, climate, and health. In this study, we focus on
determination of the source/state of OA analyzed using aerosol mass spectrometry. This
was performed both online, directly at the station, and offline in the laboratory using
analyses of fine aerosol (PN collected on filters. Parallel sampling for online and offline
analysis allows us to subsequently assess the validity of given methods.

UvoD

of oT udbiTalp PIjOTAO A OUDPO 1T OCAT EAET ET A/
EAET OIEOO T A EOAI EOCOOIN@UADBPAE EOKI NAEM QA
zdroje/stavu OA analyzovaného pomoci aerosolové hmotnostni spektrometrie, ktera byla
DOl OUAAT A EAE T1T1ETAh DGHAITOAON GEOATHABRD OA
aerosolu PMQ T AAAOAT i ET TA £EI OOU8 O0AOATAITp |1
Oi TLBDOEA bsdudit vAlidifu danybh metod.

METODKA

- AGATHPAUD-A DPOT OUART A ehiiak &d. srpnd) CDR3 npNAmdhi €
AOI T O&I OEAE+T HAGAEBOAPIwWEG cveh % pYyJnuen vot I
00T TT1T1ETA AT Al -t ditutova dataAz adddsdibikéBdOnnotnostniho
spektrometruj ! - 3 Qh ET TCHeRAMSE AT BDI@®#dncentraceekvivalentniho
¢ AOT 71 ET OHIApGAGLnindibvéiq O Ul E H Aabtialorielrd (fypAAE33,
Magee Scietificq A i AGAI b AT AT AT QUOT pEETOTAUITEFCAAT pECRSE i
001 T AE£EIETA T aGATp AUIU EBLAAAROOEIAAARD
EGAT AT T /EEI OOUH T Agratirdeki@b ABET AULAADOT AADADAU
a také analyzavysokorozlid I Om Anmotnostnim spektrometrem (typ HR-ToF-AMS).
31 OAT O AAO ABIOCARDOPITREREAET DAOAI AOOU ckh ET AO
Ol An0ij 6ndOOGS
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INTRODUCTION

Advanced methods for greenhouse gas (GHG) emission reduction and sequestration
in agricultural and forest landscapes for climate change mitigation are the focus of the
AdAgriF project. The structure of this project is divided into three mairthematic areas.
The first (FIuxBASE) focuses on understanding key GHG cycles from the molecular to the
landscape level and developing methods for their mitigation. The second work package
(FluxPRISM) focuses on developing a higlesolution system that integrates in-situ
measurements, ecosystem modeling, and atmospheric modeling for rei@he attribution
and prediction of GHG fluxes, while the third FluxCOMM, involves the development of a
mechanism that maximizes GHG emission reductions without compromisingey
ecosystem services.

EXPERIMENTAL SETUP

The topic of this presentation is the development of a new precision GHG
measurement system within FIuxPRISM. The system includes the development of a
measurement system and its installation at a specific locatigms well as the development
of control and evaluation software. The complete measurement network consists of 12
newly installed stations across the Czech Republic, complemented by the superstation
+GAHpPpT j PAOO 1T &£ OEA . AOEIT 1 Aite), whidh had® béed OE A
operational since 2014 ands classified as an ICOS station class 1. Our superstation will
serve as a calibration and reference point for accurate GHG measurements, enabling the
integration of any European ICOS station into the estiman of biospheric fluxes using
Lagrangian particle dispersion models in the future.

RESULTS ANOONCLUSIONS

The GHG fluxes obtained are further analyzed through backward recalibration of
processbased models, integration with weather forecasts for GHG #tuprediction,
regional carbon balance assessments, and spatial disaggregation using remote sensing
down to the field scale. This enables attribution of observed fluxes to specific land
management practices and their impact on the GHG balance.

The system is currently under intensive development, with gas analyzers being
installed or activated on telecom towers, and the first simulations already completed. This
AT 1T ZAOAT AA AT 1 OOEAOOEIT DPOAOGAT OO OEA 0OUOO/
spatially distributed, country-x EAA #/ F &£ 0@ AOOEI AOAOS
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The expected outcome is a significantly improved understanding of GHG fluxes in the
Czech Republic, with much finer spatiotemporal resolution than currently offered by
national inventories, global or European inversions, or machindearning-based eddy
covariance estimates.

Figure 2:

b
24

FluxPRISM - understanding GHG sources and sinks
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Figure 1: Scheme of the FIuxPRISM network.
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INTRODUCTION

Climate change is expected to increase the frequency and intensity of extreme
weather events in Central Europe, including heat wavesiWs). These events can strongly
affect air quality by enhancing atmospheric stagnation, leading to elevated ozone and
particulate matter concentrations (Wu et al., 2019). Higher temperatures also stimulate
emissions of biogenic volatile organic compound@VOCs) such as isoprene and terpenes,
which contribute to the formation of secondary pollutants (Churkina et al., 2017). Since
HWs are projected to become more common in the futureCprréa, 2025), their role in
BVOC emissions deserves closer attention. fFis reason, we investigated the effect of
HWs on isoprene and terpene levels at two Czech observatories.

METHODS

This study was conducted at two Czech observatorieoperated by Czech
Hydrometeorological Institute with contrasting environments. The Naitonal Atmospheric
| AOAOOGAOI OU +1T HAOGEAA | .!'/+h Tt1tw8uxJ.h
AAAECOiI OT A OEOA ET OEA 6UOI ¢éET A OACEITI
14.44°E, 302 m a.s.l.) is a suburban site in the southern part of the dapwith stronger
anthropogenic influence. Isoprene has been monitored since 1995 by canister sampling
according to the EMEP manual and analyzed by gas chromatography at both
observatories. During summer 2023, a case study using PATIROFMS to measure isopene
and monoterpenes was peformed at NAOK. Anthropogenic isoprene was estimated using
1,3-butadiene as a tracer, following the methodology described by Reimann et al. (1999).

Air temperature data at both sites were obtained from Vaisala HMP sensoideatwaves

(HWs) were defined in this study as periods of at least three consecutive days with daily
maximum temperature equal to or exceeding the 95th percentile of the lorggrm
temperature distribution (198872024) at NAOK.& T O OE A obskrvhib® BhisA
threshold corresponds to 26.7 °C, while the lonterm temperature distribution (1988 z
¢mgetq AO OEA |, EAOH T AOAOOAOT OU OAO OEEO OEC

T8X
x E

RESULTS AND DISCUSSION

'O , EAOHh [T AAEAT EOI POAT A AT 1T AAT OOAOQEIT O
OAAAEAA m8cm ACEI wOh xEEI A AOOETIACNAOK e OEAL
OAOPAAOCEOA OAI OAO xAOA 18 no-term@atadsabfiom NAOK 118 x
further showed that from 2018 onwards, HWrelated median isoprene concentrations
OACOI AOI U AQAAARAARAA p AC¢i woh xEAOAAO AAOx.
occasionally. Correlation analysis indicated that the overall relationship between
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isoprene and temperature was moderate (R = 0.47), but strengthened substantially
during HWs (R = 0.71).
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Fig. 1.Annual overview of Isoprene concentrations during regular day tempatures
and HW events (202%2023) £0T I .1/ + AT A , EAOH / AOGAOOAC

CONCLUSIONS

The comparison of wral and suburban environments confirms that HWs strongly
enhance isoprene concentrationsgue to site-specification. While NAOK showed lower
baseline levels, the relative increase during HWs was more pronounced, highlighting the o
sensitivity of biogenic s®©OOAAO8 )1 AT T OOAOON , EAOA AQEE
concentrations, reflecting the influence of both biogenic and anthropogenic contributions.
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SUMMARY

Corona discharge in electrostatic precipitators (ESPsS) iosgs gases, charging
suspended patrticles for collection. Accurate charging models aessential for predicting
particle behaviour and optimising ESP design. At discharge electrode edges, the electric
field generates nonthermal plasma thattriggers reactions leading to the removal of NOx
and VOCs The reactionO @roducts nucleate in the iorised environment into new
nanometre-scale aerosols, which must also be collected to prevent secondary pollution.
Current charging calculations foultrafine particles are inaccurate and thesanaccuracies
compromise ESP design and increase combustion emiisns. This work proposes a robust
charging model for particles up to 50 nm in corona discharge fields, suitable for practical
engineering applications.

E O Al AEOOT OOAOEAEL AE

AEp A TUOI AAT A 1TAI OéeDE|

UUET AAT pi  EOT EAI h PGAOT i 1T 1TAATT OUTp OIET O
AET OUT p éUOOEA O DPITE %/ pPonshédiB UUEIT AA DPOI

*A UTUITh LApApAGEDERABOGT A Al AEOOEAET DIl A

. s A -

AUDPEAEL EIT O&l1 1T OL
se suspendovan é UOOEAA 1

EOAOT 1T AOUET O0OAT T an OPI OHOp GAAO AEAI EAELAE O
Oi1 ACGETTLAE 1T OCATEAELAE 1 UOAE8 0071 AGEOU OnA
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4001 TATT 6UOOEAA DPGAAOOAOOEpP OLUTAITL UAOIE |
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minimalizaci emisi.
bl OELAE TAETI EEAI] AAMAGEEU OI0LKD wWdédpOeADGH ET A A
metody uvedené wpracich (White, 1951), (Yoo et al., 1997XFuchs, 1947) vedou k
DIl AET AT T AAT LI ET ATT QUi h UAOpI Al T AEOQOAOI i Al
AOiI T O& OEAEL AE ARuenk &nd Bujulgin, 19A1ryEkéwkilnddBodnocené
T AAEOp €eéUOOEA DGE OU @dtEmederd ijELUPDA BDEBDHAIDIAE ETT O
navrhESP, gl UOI1 AWD IHiARAITEOA AREAI DOT O tekMikieAde T OAAp AE
et al., 2024)

#p1 Al Oi O DPOAAp EA TAOOETT OO0 | A®OAD AICIGAAT T
do50 nm v polikorénového vwyboje EOAOU AOAA AT OOAOAéT A OFT AOOOT p
O PTAI pT EUAE AnaLli ETLATLOOEiI DOAGA
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METODIKA

Navit RU 1T AOT AA UT EI AAPOEA 1 AcAqotEl bdhybgidind OE A
jonty a bere v Gvahu obrazové silyimage forces)z vVUT EEAEpAp BDGE BDGEA
T AOOOUITp é€UOOEAEh EAU EA &EOROG®OE KO OBIUVGAEID
biT OAT AEUI 1 01 EOPDOEpAp OOAEAEOI OEE EITT1 008

and Kulmala, 2005)
Y & _ Q)

Kdet - elektricka konstanta,e z naboj elecktronu,t - relativni permitivita materialu.

. Al pOOI ¢éEOOA TUETATLAE "OiI x1 1T OLAE OOULAE
O OHp AE OHEREIOKION @OMOIj GAU UAAEUAATIp TEAE GAOT &
délkuy (vizObr.1))A 1 UA ERBODREUAGEOD

; O p — (2)
I AOT OAT OATIL éUOOEAE 1T UATE OOI Gp #1 O1T1 AT «
4AT 01 #7101 T1AijO i OAT AEUI 1 UA OUEUAGEO OAEC
Yo oo — (3)
$UT AT EEA 1T AApEAT p é6UOOEAAC I OLA AUO OUEUAG
— Q 0 O@oR—— 4)

VYSLEDKWA DISKUSE

0017 DI O1T OUATp PIAOGTTOOE 1 AOT AUu A bl O1 61 U1
i AOT AAT E AUI A DOl OAAAT A OEI 01 AAA 1T AApEAT p
ETTAAT OOAAp ETHI ignia @@obol 00 JCHynamika nabijeni po dobu
pt OAEOT A EAomRUUT OT AT A 1A
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Obr.2.0 OAAEEAA 1T UATEA é6UOOEA

Metody (White, 1951) a (Yoo et al., 1997h EOAOi AUI U DPOEI UOT A OU
e URGEAOUOOAT AOGEAEU bDi AET AT T AOEp TUATE O 0160
UAT AAAUT p T AOAUT OLAE OEI h EOAOi [ AEp O éUOOE?X
AEAEOGEOT p POIij GAU UAAEUAA(Fyzhs Brid Bubigig 1971 DOE BEIT BT |
zahrnuje obrazové sily, byla optimalizovana pro atmosférické podminky s nizkymi
ETTAAT OOCAAAT E EITOijh AT L OAAA E T1TAAETATT AAI
koncentracich typickych pro kaénovy vyboj v ESP.

OGE EITAAT OOAAE ET1 Ojj pntY Al ®woh EOAOU 1

A1l AEOOT OOAOEAELAE 1 Al Oéeil OAépAEHh OA DPOT EAOOEA

bl APi OOEpApI E UAAEUAATp ETT O A #1T O1TTATOLIT 1
<6Q29

. AGOLATU 1 AOIi AA ETITAET OEA OIEO 1T AOAUI OLAE

bl OEUOOEA DOGAOT AEHp BDOAAEEAE 1 AApEATp Ol OOATE
Dl OLpOATiT O T Al AOOE %308

-AOT AA EA A Oi O1 1 OGUT A OAER AAU dEAHE As Wb AN GEORA
pi OUA UUEITI AAT p O6OOOPI p BPAOAI AOGOU j OAT EET OO ¢éU
O POT OTUDO w30 AnLlia TAGEOAITiT 1TAAT 1T AEAAT OOAI
pol Ei bl Al AT OAAE Al 1T UOOET OLAE Al Cci OEOI jj 8

"OAT OAp OLUEOI vah expefinfedtalni vAlia0i T mietody v reélnych
DOl 0T UT pAE DI Ai pl EUAE %30 A Ol UHpGATp |
OijUT LAE OUDPIij EIT1T Oif OUI EEAEAAUAE DGE EI O]

I AAT O
11011

0/ $Q+/ 6<. 7

411 2h DPOI COAI O wEOI OT
LUEOI OETATLAE A 1TAOEI

Préace byla realizovanavramcipi EAEOO
33nxnpmnecxch O TUUOBGAI 6
palivem.
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BIOACCESSIBILITY OELEMENTS AND OXIDATIVE POTENTIAL OF PM1 USING
SIMULATED LUNG FLUIDS
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Key words: Atmospheric aerosol, PM1, Simulated lung fluid, Oxidative potential
SUMMARY

Air pollution represents a serious environmental issue with significant impacts on
both the environment and human health (Liu et al.,, 2019). In urban areas, where
emissions from traffic, industry, and other anthropogenic activities are more
concentrated, arosols form a complex mixture of solid and liquid particles with
potentially harmful effects. Inhaled particles, especially those with smaller aerodynamic
diameters, can penetrate deep into the lungs and affect human health depending on their
size, chemial composition, and bioavailability (Liu et al., 2021). One of the key
parametersthat can beused to assess the toxicological impact of aerosol particles is the
oxidative potential (OP), which describes the ability of particles to generate reactive
oxygenspecies (ROS) in the body. The OP is often associated with the presence of heavy
metals and organic compoundsn atmospheric aerosols (Schiavo et al., 2023).

EXPERIMENTAL SETUP

Urban aerosol in the PM1 size fraction was collected using a higiolume aerosol
sampler DHA77 (Digitel, air flow rate 30 m3/h) onto nitrocellulose membrane filters
(diameter 150 mm, pore size 3 um, Sartorius) over a 4Bour period. During the winter
campaign (late February to early March), 7 samples were collected, and the samenber
was obtained during the summer campaign (August) of 2020.

The collected filters were divided into quarters. One quarter was used for the analysis
of total elemental content. The remaining three quarters were subjected to extraction in
three types d simulated lung fluids (SLFs) for 24 hours in order to determine the
bioaccessibility of particle-bound elements and their oxidative potential (OP).

The OP of PM1 aerosol was assessed using the dithiothreitol (DTT) assBiter
extracts were incubated with DTT at 37 °C, and the reaction was quenched at defined time
intervals. The residual amount of DTT was quantified via reaction with DTNB, forming a
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colored product whose concentration was measured by WIS spectrophotometry at
412 nm.

RESULTS AND DISCUSSION

The average mass concentrations of the PM1 fraction were 8.22 + 1.9 pg/m? during
the winter campaign and 12.8 + 3.1 ug/m?3 during thesummer campaign.

Urban PM1 aerosol was analyzed for the content of 21 elements (Na, K, Ca, Sr, Ba, Ti,
V, Cr, Mo, Mn, Fe, Co, Ni, Cu, Cd, Al, Sn, Pb, As, Sh, Se). In gee@ahcentrations of
elementswere lower in winter compared to the summer period
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The depletion of DTT in SLFs was measured for standards of 11 elemental cations
j #00¢oh . E6dh &Aooh &AOOH 200D ¢-hT1 OA 0AHAO BEIKA GAL
aerosoloxidative potential will be presented at the conference.
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SUMMARY
According to the new EU Air Quality Directive 2024/2881, which came into force in
December 2024, monitoring Supersites must be prepared in each EU member state. Two

supersites will be built in the Czech Repubilic to fulfil the monitoring requirements
(including new pollutants).
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koncept specializovanych stanig¢ SUPERLOKALIT.
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REAL EMISSIONS FROM THE COMBUSTION OF SOLID FURIBINGDOMESTIC
HEATING
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Keywords: wood combustion, coal combustion, levoglucosan, hopanes
INTRODUCTION

High concentrations of aerosol particles in ambient air negatively affect human
health. The harmfulness of aerosolslepends largely on where they deposit in the
respiratory tract. Coarse particles are mostly trapped in the upper airways, while fine
particles (PM2.5) penetrate deeper into the lungs, reaching bronchi and alveoli, where
they can cause significant damage &ij | AT A0 Al 8h ¢mnpc¢Qs8

Combustion processesare one of the main sources of aerosol particles in the

atmosphere. A significant example is the use of small combustion devices (SCDs) for

household heating in winter. Unlike large industrial plants, SCDs are patlarly
problematic because their chimneys are low, causing emissions to remain within the
breathing zone of residents, and they are typically not equipped with exhaust cleaning
technologies. Moreover, they are not subject to the same level of regulatavyersight as
large sources of air pollution.

Most emissions from SCDs occur during the heating season, which typically lasts
about five months. This means that the contribution of SCDs to local air pollution in winter
is considerably higher than the annuaaverage values. Outdated combustion technologies,
such asover-fire boilers and boilers with down-draft combustion, are still widely used
particularly in Central and Eastern Europeleading to substantial emissions of aerosol
particles during the heatingseason. In contrast, modern combustion technologies, such
as automatic boilers, produce significantly fewer pollutants. For this reason, there is
growing regulatory and social pressure toreplace old equipment with cleaner
alternatives.

METHODOLOGY

In our previous studies, combustion tests were carried out in an accredited laboratory
with standardized procedures (EN 3035) using different fuels, i.e.hardwood (beech),
softwood (spruce), and black and brown coal, under both nominal and reduced output
ATTAEQCETT O j+Giji Al AO Al 8h ¢mpwn c¢mcgpN
combustion devices, from outdated(over-fire boilers and boilers with down-draft
combustion) to modern gasification and automatic boilers

A follow-up study focused on emissions from real households in both urban and rural
areas.These households used different fuels (wood or coal) and a mix of old and modern
boilers. Combustion products (TSP fraction) were collected behind the boilers orugrtz
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filters. The samples were analyzed for organic compounds, including toxic and
carcinogenic polycyclic aromatic hydrocarbons (PAHs), as well as specific organic
markers such as monosaccharide anhydrides, diterpenoids, and hopanes. These markers
are paticularly useful for identifying the contribution of SCDs emissions to urban aerosol
pollution.

RESULT&ND DISCUSSION

The field study included nine households equipped with different boiler types and
fuels: two overfire boilers (spruce wood), one boier with down-draft combustion (beech
wood), two gasification boilers (beech and spruce wood), and four automatic boilers
(wood pellets and brown coal).

The highest particulate matter (TSP) emission factors werdound for wood
combustion in the oldest overfire boiler (1,825 mg/kg), whereas the lowest values were
obtained for the automatic wood pellet boiler (233 mg/kg). Similar trends were observed
for carbon monoxide and organic gaseous compousdemissions, both indicators of
incomplete combustion. The highest carbon dioxide emission factors, an indicator of
complete combustion, were observed during combustion in automatic boilers, especially
when burning brown coal. This is a result of the higher combustion efficiency of modern
boiler technologies and alsdahe higher carbon content of brown coalThese findings are
AT OEOOAT O xEOE DOAOET O0I U DOAI EOEAA 1 AAT O/
Detailed emission factors for individual organic compounds and markers will be
presented.

Among organic conpounds, emphasis wagocusedon specific organic markers and
characteristic ratios used for source identification of particulate emissions. The
levoglucosan/mannosan ratios, which distinguish softwood from hardwood combustion,
only partially matched literature values and results fromour previous laboratory studies.
The homohopane index for brown coal combustion, however, was clearly consistent. In
contrast, diagnostic ratios for PAHs differed substantially from literature dataThis fact
was alsoobserved inour previous laboratory studies.

CONCLUSION

Overall, the most favorable emission profiles were observed for combustion in
modern automatic boilers. In addition to quantifying toxic PAHs, the study focused on
organic markers that canbe used for identification ofemission sourcesf aerosol particles
at the monitored sites. However, the calculated marker ratigsused as alternative
indicators of emission sources did not fully correspond to literature values or our
previous laboratory findings. Combustion tests were performed ineal households that
use these boilers for their own heating.
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INTRODUCTION

The aim of this study was to determinef the combination of CQ snow particles and
plasma is a suitable tool for removing submicron particles from paper. The main
requirement was to remove surface contamination withoudegradation of thematerial.

METHODOLOGY

Thetests were performed using a ParticléPlasma device (CleanLogix), which is based
on a patented system of two mutually coordinated jets of loviemperature atmospheric
plasma and a CQ@ snow spray (Jackson ancEndres, 2016. The streams are mixed
immediately before they contact the treated surfac€Fig. 1).

Fig. 1. Mixing ofthe plasmaspreamand the CQ snow spray
RESULTSDISCUSSIOR,ONCLUSIONS
The resultsrevealedthat, under selected conditionsthe cleaning method performed
good results, particularly in removing of organic submicron particles. This method
therefore has apotential to become an alternative to traditionally usedechniques
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LUNG TISSUE AFTER EXPOSURE TBAPNANOPARTICLES

0AOGAT -)Makéat ! £4/ 6) 1, +OBEH 1 PavHBOUFALIK,
+AT El  +k°: AUT fi B, Dénéla BRISTEKOVAJana DUMKOVA
Marcela BUCHTOVA

LInstitute of Analytical Chemistryof the CAS, Brno, Czech Republimikuska@iach.cz
2 Institute of Animal Physiology and Geneticsf the CAS, Brno, Czech Republic

Keywords: PbOnanoparticles,cholesterol, cholesteryl esters,lungs, THR1 cells
INTRODUCTION

Exposure to lead oxide nanoparticles (PbO NPs), which are emitted to the
environment by high-temperature technological processes, have adverse health effects to
human heavily impairing target organs. These nanoparticles pass through the lubgrrier
and are distributed via the blood into secondary target organs, where they cause
numerous pathological alterations(Dumkova et al., 2017; Tulinsk& et al., 2022)

The effect of PbO NPs exposure on the lungs as a primary target organ and on
macrophages as specialized cells involved in the innate and adaptive immune response
wasinvestigated in detailin this study. Attention was focused on the effect on processes
potentially leading to the alteration of metabolism of lipids (especially cholesterol).
Cholesterol is an essential compound for normal cell function. Abnormal quantitative
or qualitative changes in various forms of cholesterol (free cholesterol, cholesteryl
esters or cholesterol bound in lipoproteins) may be useful biomarkers revealing the
molecular mechanism of disease.

EXPERIMENTAL SETUP

PbO NPs were generated continuously in situ in a hot wall tube flow reactor using an
evaporationzcondensatiorgoxidation technique. Adult female mice (ICR strain) were
continuously exposed to PbO NPggeometric mean diameter 31.1 nm number
concentration 1.64 x 1@ particles/cm3, mass concentration 75.5 pg PbO/A) in whole-
body inhalation chambers for 11 weeks (24 h/day, 7 days/week)Control animals were
exposed to the same air aexposedanimals without the addition of NPsAt the end of the
exposure period,lungs and other organs were collected for chemical, histological and
electron microscopic analyses.

Macrophages of human THR cell lines were exposed to commercial PbO NPs
(Nanochemazone; 70 nm diarater, concentration 1 and 5 pg/mL) for 48 h.

Cholesterol and cholesteryl esters were analysed using a UHPLCESttriple
guadrupole MS/MS method Agilent 1290 Infinity II UHPLC System coupled with an
electrospray ion source and Agilent 6470ripleQuadrupole mass spectrometry system)

RESULTS AND DISCUSSION
A significant increase in Pb content in the lungs of mice exposed to PbO NPs was

found. The presence of inhaled PbO NPs in lung tissue was confirmed by TEM. Inhalation
of PbO NPsevealed chronicinflammation in lung tissue and a significant increase in the
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number of total and foam macrophages with numerous cholesterol crystals in lung tissue.
Understanding the cellular processes associated with the exposure of cells to PbO NPs
could help design new tools involved in enhancing tissue clearance capacity.
Consequently, THPL cell lines were exposed to PbO NPs. Exposed TFHRells showed
altered morphology and adhesive behaviour compared to control cells. The comparison
of the profile of lipids extracted from the control cell line and cells exposed to elevated
concentrations of PbO NPs showed that the levels of most cholesteryl esteesy(CE 18:1;
CE 18:2, CE 22:6, CE 24:5; CE 24:6) were increased after exposure to PbO NPs.

5000- * %%
4000- I
3000
3 —r
< 2000
1000-
LOD
0 ; .
& O

Fig. 1:Pb concentration (ng/g) in mice lungs following 11 weeks of PbO NPs inhalation.
The limit of detection of Pb in the lungis 75 ng/g.

CONCLUSIONS

PbO NPs exposure lead to the accumulation of Pb in the lungmulation of the
immune system of exposed mice and caused changes in cholesteryl ester levels in
macrophage cells
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COMRARISON OF AEROSOL CONCENTRATIONISTWO NATIONAL MONITORING
STATIONS

TomaszOLSZOWSK]RadekLHOTKA, Jakull . $ 2 < B, %+
10pole University of Technolgy, Poland.olszowski@po.edu.pl

2 Czech Hydrometeorological Institute, Prague, Czech Republic
3Institute of Chemical Process Fundamentals, CAS, Prague, Czech Republic

Keywords: particulate matter; heavy metalsB-a0 N / #N %#h +1 HAOEAAN /
INTRODUCTION

The main aim of atmospheric background monitoring stations is to measure basic
pollution levels and track longterm changes in the troposphere [EEA Glossar). Fine dust
emitted or formed in the atmosphere can be transported over long distancezhundreds
of kilometres from the source of emission§ A Cé OOE A h ). IThis/study discussest p ¢
research results on the concentrations of particulate matter and its selected components
in two atmospheric background stations situated in Czech Republic (NAGKI H A)@is A A
Poland (DS Osieczow).

The scope and conditions of the observations allowed for the verification of the
hypotheses that, with almost identical air mass flow originating (Wd):

1. Theconcentration levels of elements and compounds related to PMare identical
regardless of the study area;

2. The concentration levels of PM and PM.sare identical regardless of the study
area.

EXPERIMENTAL SETUP

The analysed results werel AOAET AA AEOT i d ,2) !'#42)3 %2)
meteorological and aerosol data), Chief Inspectorate for Environmental Protection N
i/ OEAAUExh AAOI O0i1 AAOAQ AT A 2ACEIT T Al S$EOAAOQI

meteorological data).Records from theperiod between 1 January 2024 and 31 December

2024 were analysed, taking into account data on wind direction and speed, temperature

and precipitation, as well as concentrations of PM, PM.s and PMo-bound As, Cd, Ni, Pb,

B-a-P (Benzoalpha-Pyrene), OC Qrganic Carbon) and EC (Elemental CarbonNAOK

+1T HABEGARAT OEA AAT OOAI #UAAE 2APOAT EA j.twlo
EO 1 TAAOAA AITT 00 ¢nn EIi 17T O0O0E ET ,1xAO0 3E
AMSL).

RESULTS ANOONCLUSIONS

Analysis of the meteorological data showed no significant statistical differences between

the two locations for wind direction, precipitation and temperature (p-value from Mann

Whitney test 0.05, 0.16 and 0.06, respectively). There was a sificant difference only for

wind speed- 1 T OA OEAT OxEAA AO I OAE xAO OAAT OAAA |
Average mass concentration of PM and PMsET / OEAAU&x AT A +1 HAOEA,
identical at both sites (median for PMs and PMo did not exceed 6% and 1%,
respectively). The air quality in terms of aerosol at both sites can be considered very good
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(WHO, 202). The PMs/PMio ratio was also lower than in highly urbanised areas
(Spandana et al., 2021 For all data it was 0.67 and 0.63 i | HAOEAA AT A /| C
respectively. A higher PM.s/PMio ratio (>0.75) is mainly associated with primary
pollution from anthropogenic activities and the formation of secondary particles that may
contain nitrates, sufates, ammonium, and organic substancesC@bellcTorres et al.,
2024). At the same time, in both locations, the ratio is greater than 0.5, which means that
natural sources don't dominate, and these anthropogenic influences become important.

Figure 1 presers selected data for sixty days, with almost the exact wind origin at
both sites (£5%). The graphical interpretation indicates that the mass concentrations of
both PMio and PMeswere at similar levels. PMo's median location is practically identical
(10.0 Osieczéw vs. 10.5 T A A)Qnihilk the finer fractions show a greater difference (5.75
Osieczéw vs. 6.94 | H A)GFérAdih sites, the PMs/PM 1o ratio decreased slightly to 0.58
O and 0.66 K, confirminghe impact of anthropogenic and natural sources.

30
Median
W 25%-75%

25 T T 5th and 95th percentile of the data

20

15

[my/m?]

10

Osiecz-w PM10 KoSetice PM1O0
Fig. 1. PMoand PMsi AOO AT 1T AAT OOAOCET T O ET +1 HAOEAA £
almost identical air masses inflow direction.

The analysis showed that theoncentration of As, Cd, Ni, Pb and-&P in the aerosol
fraction under consideration is significantly higher in Osieczow (Figure 2)Of course, the
mass concentration of none of the pollutants exceeded the permissible or safe levels for
human health (in Poland: Asz 6, Cdz 5, Niz 20, Pbz 500, B-a-Pz 1 [ng/m3]). The observed
differences result primarily of emmision characteristics of a given country (here, Poland
unfortunately leads Europe in emissions of aersol).Another reason is that the
atmospheric background station in Osieczéw is located on flat terrain surrounded by
£ OAOOOh xEEAEh O1T1EEA OEA O1 Pi COAPEU 1 £
pollutants. Higher concentrations in Osieczow may also be influenced by the combustion
of fuelsforAT AOCU BOOPT OAO ET 1T AAOAU jpcg¢ EIiq AAOA
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Fig. 2. Collected data of selected elements aneaB” bound in PMo for both analysed
sites.
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Figure 3 showsquarterly / # T %# OAOQEIT Al O +iltekhébhd& AT A /1 O
for all sectors except transport, the ratio of elemental carbon emissions to organic carbon
emissions is below 1, so it can be concluded that this source is not significantly
responsible for pollution in both sites. The graph shows that intensive plant vegetation
ET ACAAOGAO OEA / #T%w# OAOEI 8 ' O OEA OAI A OEI AR |

T AOOOAI O1 OOAAO AOA i1 OA OAODPITOEAI A A& O OEA
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Table 1. Osieczow+ | H A p-#allies of MannWhitney test for all data and records
collected during the same wind direction (wd) at both locations.Probability values;
significance level = 0.05.

0-pn O0-csy ! O #A .E O0A "ZAD | # %#

All A m8¢ n8t n8n m8m TNM8MTM N8N TNM8MT TN8MT N8

OEA OA n8w m8p mn8mnm n8n m8n M8MTM N8N N8N TN8T
ET o0 !0 #A . E  O0A "ZAD | # % #
All A m8n nm8nm n8mnm m8N N8MTM N8N T8

OEA OA n8nm m8m nm8mnm m8mnm m8NM M8M N8
L OFT+! OF.' OFC#ATYT.#ATC. ET(
All A m8nm m8n nm8mnm m8p NB8TM T8

__The verification of research hypotheses is presented in Table 1. In summary,
EUPI OEAOEO .18 p xAO 110 OPEAI A8 (UPT OEAOQOEO
concentration.
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INTRODUCTION

Interlaboratory comparative tests have been organized by the air hygiene expert group
since 1997. Participation of a workplace in the laboratory proficiency testing program
(PT) will allow it to practically demonstrate the quality of its work, at the sametime it
serves to reveal a possible source of errors in the analytical procedures used and, with
properly functioning feedback, will subsequently enable improvement of the quality of
work.

In 2001, a joint workplace was created at the NIPH, which provideRT in the field of
water and air analysis. This Expert Group for Proficiency Testing (ESPT) was accredited

AU OEA 1)! ET ¢mmg AAAT OAET C O 13. % )3/T)%
the first "Accredited Organizer of Proficiency Testing Programslo. 7001" in the Czech
Republic.

In 2023 were organized by NIPH two PTs focused on measuring defined fractions of
suspended particles PMb and PMs, namely PT#0/8/2023 and PT#0/9/2023. Both
DOl COAI O xAOA T OCATEUAA AT A AONISDARTAZ043ET AAAI
i 13. % )3/ T)%w# pxntoh c¢mnpngs8 4EA OAOGOI 6O xAO
5725-¢ I 3. 3232018 X ¢ L

METHODOLOGY

PT#0/9/2023 included taking a sample of outdoor air and determining the mass
concentration of suspended particles of the P fraction and the PM s fraction. Its aim
was to verify the accuracy of the sample collection and gravimetric determination
procedures.

The PT#0/9/2023 program included two independent 12hour outdoor air samplings.
Each paricipant randomly selected the location of the sampling system or systems in
aprepared 6 * 6 meter field, where each sampling system was allocated a field of siz@?.
The collection systems that could not be released from the mobile systems weaukaced
on the edge of this field.

The reference value was evaluated using thidorn's procedure (Meloun, 1994) This
allows evaluation for the number of participants even in the range n < 20. The method
consists in determining the secalled pivots- valuesdetermined by the depth of the pivots,
which depends on the size of the set.

Horn's procedure:

1. The elements are sorted from smallest to largest. For n values, the pivot
depth is calculated using the formula:
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"0 "Q&—— (nis odd) and 'O "Qé—6— (nis even) 1)

Select the lower-"Xtowe AT A ODPBAD® DPEOI O n8
Xiow = X XUpp: )Qn+l—H)
3. The pivot half-sum is determined

N

. O @
U —
. : . <
4. The pivot range is determined:
RL= XJpp- Xlow
5. The relative uncertainty of thedata set is determined
- 0 z7Y
> )
0
6. Determination of the probability interval of the correct value
X =(R £ ua)

The reference value is determined by Horn's pivot halfum (R) from the set of
measured values, and the standard deviation ofhé data set corresponds to Horn's
relative uncertainty value of the set (u).

Success criteria for PT#0/9/2023

The success criterion for the test was the ratio of the measured value to the reference
value, expressed as a percentage. Thermissible error was based on the sensitivity of
the method and was as follows for the measured mass concentration:

Tab. 1: Succes criteria for PT#0/9/2023

Value Error
Up to 10 pg/ms3 <+350%
107 20 pg/ms <*25%
<+10%

Over 20 pg/ms

The criterion for non -evaluation was wind speeds above 10 m/s.

PT#0/8/2023 included, among other parameters, the determination of suspended
particles of the PMo and PM.s fractions in outdoor air using automated measuring
systems. Its aim was to cover the basic spectrum of methods used in automated measuring
systems, methods using the principles of direct analysis after sampling for continuous
measurement (proceduresz 1 -absorption, optical methods and microbalances).

In the form of a 12hour comparison of real ambient air, 3@minute simultaneously
measured concentrations of suspended particles of the RMPM2s fraction were
compared with calculated 30minute reference vales.

The reference value was evaluated using Horn's procedure (see above).
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Success criteria for PT#0/8/2023

Given that the test combines different measurement methods, the success criterion in
the PT is the average value of the ratio of the measureddineference values expressed
as a percentage of the reference value

Value Error
Up to 10 pg/ms ¢ 100 %
10z 20 pg/m3 ¢ 75 %
20750 pg/ms <x25%
Over 50 pg/ms <+10%
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Fig. 1. Gravimetry of P\b fraction z measured values as a percentage of the reference

value
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INTRODUCTION

Rural background sites, representative of a wider area, are important for
investigating the influence of regional and longrange transport, andlong-term trends in
PM concentrations (Putaud et al., 2010)However, during periods with a shallow
atmospheric boundary layer, even rural background sites are significantly affected by
local sources on he ground. Therefore, data measured at the ground may, in certain
situations, not be representativeof the wider area. For these reasons, measurements at
higher elevations above ground are needed to assess the representativeness of
conventional ground-based measurements to distinguish the air pollution origin. The
presented study aims to examine and describe the temporand spatial variations of
speciated0 - cafd reactive trace gases, and their origirat a rural background situated
in the lignite basin aea.

METHODS

The campaign was conducted @D EA [ AOAT OT 1 T CEAAIT 50°%NAOOAOT O
13°39'E; altitude 322 m), a rural background sitefrom 20th January b 20th March 2025.
PMuo elemental composition was measurect the ground (4 m above ground) every A
by the Xact625i (L3 tracers; Cooper Environmental Services, USA), an onlifeD-XRF
ambient metals monitor. Also, 1 h PMwo mass concentrations (Environnement SA,
MP101M) along with gas concentrations(SQ, NQ, &) were recorded at the ground.
Additionally, wind speed (WS) and direction (WD) by a 3D and 2D anemometer (10 min;
uSonic3/2, Metek) in four heights (in 10 m, 20 m 40 m, and 80m) and by a SODAR
(Doppler-SODARPCS.200864, Metek from 40 m to 600 m, along with other
meteorological parameters, were recorded. Finally, the mixing layer height (MLH) by a
ceilometer (1 h; CL31, Vaisala) was measured.

The statistical datatreatment was performed using R, version 4.5.1 (R Core Team,
2019) with the Openair package (Carslaw and Ropkins, 2012)
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RESULTS AND DISCUSSION

The campaign was characterized byan average PMo concentration of 32.8 = 21.5
ng/m3, prevailing W-SW-SE wind of average low wind speed (WS < 2 m/s), average
temperature of 1.4 + 5.1 °C and negligible precipitation.

The spatial variation analysis (polarPlots and CPF plots at ?&and 90" percentile) of
PMwo, PMo elements, and gases indates slight differences between the methods
(polarPlot vs CPF plot) and distinct differences between the heights not only for 10 and
80 m, but also for 10 and 20 m. The biggest result differences of spatial distribution at four
heights were for PMo, SQ, K, Fe, Zn, As, and, in contrast to NG, Cu, and Se (Fig. 1).

Inversions lasting several hours to days with different starting and ending times of
the day were selected in two steps: first, Pl > 29.0 ng/m3 (campaign median) and
OARAT TAR -, ( O omnm | j3/%12 OPPAO OAI CAQs &
AT A OAAT 6Ao -, ( OOAOA ndassioks Gigikgidgys BR2.A5 20001 1 1 1
2 21.2.25 10:00and 5.3.25 17:007 7.3:25 14:00, the MLH median was 230/425 m and
PMo was 62.0/48.1 ng/m 3, respectively. A similar concentration pattern is expected for
PMuo elements as well as for reactive trace gases. Inversions duration, MLH and prevailing
wind WSWD mainly influenced the pollution origin wthin the periods of inversion
conditions.

T T T T T T T T
0.2 0.3 04 0.5 0.6 0.7 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04
CPF probability SO, CPF probability S

Figure 1: Temporal variation of S@and Sconcentration using ground-baseddata
and wind measurement at tower (CPF plot at ZBpctl.,, S@Q=5.3ng/m3and S =1.6

nmg/m3).
CONCLUSIONS

The spatialanalysis revealed differences not only in applied methodsan expected
result, however also within the heightsin the range 10 to 80 m The inversions of different
characteristics (MLH and duration)significantly influenced the temporal variation and
origil h 1T AAIT 008 Odelmdnis,dndl reactivefrad® gase® bonc@nirations.
Further, more complex data analysis is needed to fully assess the influence of
meteorological parameterson air pollution and its origin at the 4 O A E bdsekvAtory.
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INTRODUCTION

ACTRISERIC is a European research infrastructure dedicated to observing and
analysing aerosols, clouds, and trace gases better to understand their role in climate and
air quality. The Czech node, ACTRIZZ, is a national consortium comprising Masaryk
University (REETOX), the Czech Hydrometeorological Institute, the Institute of Chemical
Process Fundamentals, and the Global Change Research Institute of the Czech Academy of
Sciences. RECETOX/ Masaryk University contributes with its advanced laboratory
capacities and epertise in organic pollutants and toxic metals, supporting longerm
AOi 1 OPEAOEA (11 EOI OET ¢ AO OEA . AOEI 1 Al 1 O
ACTRISCZ, RECETOX actively participates
in European-scale interdisciplinary research, fostering intgration within ACTRISERIC
and advancing knowledge on environmental exposures and their health and climate
impacts.

RECETOX provides comprehensive sampling and monitoring of persistent
organic pollutants (POPSs) to support international environmental agreerents such as
CLRTAP and the Stockholm Convention. At the National Atmospheric Observatory
+ 1 H AOdarA &t the EMEP network as a Central European background station
RECETOX delivers higlyuality data on POPs in ambient air and atmospheric deposition.
Monitoring includes both active and passive sampling through international programs
such as MONET and GAPS Integrated environmental assessments cover multiple
matrices including air, deposition, water, soil, sediments, enabling idepth studies of
pollutant fate, transport, and removal processes. These efforts are supported by the
accredited RECETOX Trace Analytical Laboratory and th&ENASIS database
(www.genasis.muni.cz), which provides open access to curated environmental data for
the scientific community.

Monitoring activities and GENASIS database :

The GENASIS database is a comprehensive data repository developed and maintained
by RECETOX, offering environmental data collected through lotgrm monitoring
programs. It integrates highquality datasets from the MONET (Monitoring of
Environmental Toxicants) program and the National Atmospheric Observatory in
+T HAOEAAh xEEAE DOl OEAAO AT 1 OET O1 60 1 AAOGOC
(POPs), toxic metals, and atmospheric contaminants. GENASIS enables mebeas to
access harmonized, validated data essential for environmental, exposome and
environmental health studies. The database supports open access principles, facilitating
collaboration and data sharing among national and international partners.

F Datacollection and harmonization

E Data hosting and visualization
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F Data integration and analysis
E Transport, fate, pharmacokinetic modelling
E Services to UNEP, WHO, government and authorities
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Fig. 1:Example view of the GENASIS online portal, illustratinfpe user interface

The sampling services focused on organic pollutant measurements in air (particles
and air fractions) with the following instrumental techniques:

E Active air samplers Low/High volumes including particles (PM distribution since

0.5 umz 10 um), cascades impactors

F Multi -dire ctional active air samplers ; Sampling mediaz compounds dependent:
PUF, XAD, or sandwich (PUF/XAD/PUF) according to the compounds of interests

E Passive air samplers based on the polyurethane foam disk

F Biota sampling like the Bio-passive air samplers tree needles and moos

E Dry and wetdeposition samplers

Preparation of a sampling plan and design of the ideal sampling technique according
to the customer's needs are a matter of course.

List of analysis available for the air matrices:

Organic pollutant s:

E Polychlorinated dibenzo-p-dioxins/furans (PCDDs/Fs)

E Polychlorinated biphenyls (PCBsY indicator and dioxin-like

F Brominated and organophosphorus flame retardants

F Organochlorine, cyclodiene, and polar pesticides

E Polycyclic aromatic hydrocabons (PAHs), NOx and oxyPAHs, hopanes
E Perfluorinated compounds (PFAS)
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Trace elements, heavy metals, carbon analysis

List of analysis the instruments available:

F Gaseous chromatography connected to mass spectrometric detectors:-@BIS, GE
MS/MS, GEHRMS, GAPCIMS/MS

F Liquid chromatography connected to mass spectrometric detectors: ERIS/MS

E Inductively coupled plasma coupled with mass spectrometric detection: IGMS,
ICRMS/MS

E Singlepurpose mercury analyzer

E Carbon analysis: EC/OC

Sampling and training activities z in the Czech Republic or abroad according to
customer needs (long term experiences from the Central and Eastern region CEE)
Technology transfer and Capacity building under Stockholm convention not only

for CEE region
Services support offered to the projects: ACTRIS, ATMO -ACCESS, IRISCC, EIRENE

Access to ACTRISCZ

ACTRISCZ offers an Open Access scheme enabling users to engage with its
infrastructure via physical, virtual, or remote access modes. Physical accedows users
to conduct projects or training directly at the National Atmospheric Observatory in
+T HAOEAARh A 111 xET C-CA é&pe@ kcodnkil. Virhid) acCeEsfprovidéss 2 ) 3
remote retrieval of data generated at ACTRISZ monitoring sites. Remotaccess permits
the use of ACTRIEZ facilities for field measurements, with users responsible for
transporting equipment. Additionally, instrument calibration services are available
through the Prague Aerosol Calibration Center (PACC).

e, S
( @ @‘) e o
)

Fig. 2:0verview of the open access workflow
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INTRODUCTION

The RECETOX Research Infrastructure is a leading European research
infrastructure focused on understanding the complex interactions between
environmental exposures, particularly to persistent organic pollutants (POPs), and
human health. Its mission is to build a sustainable platform that begrates cutting-edge
technologies and interdisciplinary expertise to advance exposome research. Key
components include CELSPAC Population Studies, central RECETOX laboratories, and
data services, each subdivided into specialized units.

RECETOX RI collaivates with other national and European research infrastructures
across environmental, health, and social science domains. As a key partner in ACTRIS
and ICOSCZ, RECETOX contributes analytical expertise and letagm POPs monitoring
to atmosphericressd OAE AO OEA +1 HAOEAA / AGAOOA&rZOUS
and coleads data management efforts within the H2020 EHEN cluster through its
biobanking infrastructure. Strategic cooperation with the Czech “nfrastructure and
ELIXIR enables the devejament of bioinformatics pipelines and data integration tools,
deployed via Galaxy and supported by EBI/EMBL. Additionally, RECETOX partners with
SHAREERIC, contributing biomarker data and expertise to pafuropean ageing and
health studies.

RECETOX RI codinates EIRENE a new ESFRI research infrastructure dedicated to
comprehensive environmental exposure assessment within exposome research. EIRENE
brings together over 50 institutions from 19 EU countries and affiliated UK and US hubs,
aiming to understandthe interplay between environmental, lifestyle, and social factors in
chronic disease development. EIRENE emphasises strategic interdisciplinarity and forms
synergies with other RIs such as BBMRERIC, ACTRH&ERIC, and SHARERIC.

User Access and Capacity Utilisation at RECETOX Rl z RECETOX RI provides a
variety of services across multiple access modesphysical, remote, and virtuab under a
transparent and merit-based openaccess policy. Users include academic researchers,
public authorities, private sectorclients, and educational participants. Access is offered to
laboratories, datasets, biobank samples, and analytical expertise.
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RECETOX RI, Total Use of Open Access (LM project) 2024
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Fig. 1:0pen Access Activity at RECETOX RI (LM Project 2024)

Transparent Open -Access System and User Support at RECETOX Rt RECETOX
RI operates a centralized operaccess system with a twestage evaluation process that
ensures both technical feasibility and scientific excellence of submitted proposals. A
newly implemented online platform enables efficient application management ral
provides detailed project support throughout the entire access lifecycle. Successful
applicants receive assistance from dedicated technical staff and local supervisors during
project implementation. All outcomes are closely monitored, and mandatory user
feedback is collected via structured questionnaires.

Application step by step

O 0 06 O O

Core Facility selection Application submission Coordination with the Core Project execution Output publication &
Facility leader acknowledgement

Fig. 2:Application Process Stegby-Step

RECETOX provides access to its core facility Central laboratories also through
European Transnational Access schemes such as IRISCC and ATMO ACCESS. These
initiatives enable European researchers to benefit from statef-the-art analytical
instrumentation and expert support for environmental, atmospheric, and human
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contaminant analysis and provide the strategic use of their capacities in addressing
current environmental and health challenges.

Central Laboratories of the Research Infrastructure  (consist of three main
facilities)

Trace Analytical Laboratory (TAL) accredited underISO/IEC 17025:2018 offers
the complete analytical services: the sampling of environnmgal matrices, the analytical
method development across various domainsupon customer request, the sample
preparation and analysis, techniques for analysing pollutants in environmental and
human matrices including quality control, organizing short and longerm monitoring
studies.

Organic pollutants:

E Polychlorinated dibenzo-p-dioxins/furans (PCDDs/Fs)

E Polychlorinated biphenyls (PCBsY indicator and dioxin-like

E Brominated and organophosphorus flame retardants

F Organochlorine, cyclodiene, and polar pesticides

E Polycyclic aromatic hydrocarbons (PAHs), NGxand oxyPAHSs, hopanes
E Perfluorinated compounds (PFAS)

E Bisphenols

F Plasticizers

F Thyroid hormones

E UV filters z benzophenone

F Mycotoxins

Metabolites:

F OHPAHSs

E Phthalates metabolites + DINCH

E Pesticides metabolites

Trace elements, heavy metals, and species

Microbiome laboratory provides the bacterial and mycobial profiles in various
samples using the 16S rRNA gene and ITS gene sequencing. It also performs whole
metagenome sekvenci, in which all DNA in the sample is sequenced.

The biomarker analysis laboratory focuses on methods of targeted and nen
targeted analyses of biologically impatant molecules (metabolites, proteins, lipids) as
potential biomarkers of effects associated with chemicaxposure.

The Atmospheric and Environmental Research Infrastructure Online Training ,
held from 6 to 10 November 2023 as part of the ATMACCESS preft, focused on
strengthening atmospheric and environmental research expertise. Theourse was
I OCATEOAA Au OEA . AOGEITAI 1 O0i1 OPEAOEA / AGAO
RECETOX, Masaryk University, and was aimed at earhcareer researchers, advanced
students, and technical staff. It addressed key topics including the operation of major
research infrastructures such as ACTRIS and ICOS, atmospheric components (aerosols,
trace gases, clouds), greenhouse gas fluxes, persistent organic pollutants (POPsjl, a
remote sensing applications. Participants were also introduced to the roles and services
of research infrastructures in which NAOK is actively involved, namely ACTRIS, ICOS, and
EIRENE.
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The training was delivered online using a flexible format that cofmined expert
lectures, video demonstrations, case studies, and interactive quizzes. Its interdisciplinary
approach connected atmospheric sciences with environmental chemistry and ecosystem
research, highlighting the importance of integrated solutions for evironmental
challenges. The course attracted 137 participants from 39 countries, with 84 % attending
for the first time. Gender representation was balanced (52 % male, 48 % female), and the
participants mainly included postgraduate students (69), engineex and technicians (23),
and expert scientists (15), demonstrating broad interest across different career stages
and expertise levels.
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INTRODUCTION

OAOAOOAOT OU (837 i alsh,i ofekaed by te Institute of Atmospheric
Physics of the Czech Academy of Sciencissjoining ACTRIS Aerosol, ouds andTrace
gases Research InfraStructure), specifically its topical section Cloud In Situ (CIS)
Measurementsj 3 AAT UE AT A .2AHEAAR ARAPQAOGEITO AO
instrument and open access activities will be presented.

CURRENT PROGRESS

When the new roof covering of the observatory building was finished in early summer
2025, adaptations followed to make the installation of measuring instruments on the roof
easier. Then we fixed ouParticulate Volume MonitorPVM-100 in the selected permanent
position for measurement ofthe liquid water content and the effective radius of cloud
droplets within ACTRIS.

We purchased the PINE (Bilfinger, Germany) instrument for automatic measurement
of the ice nucleating particles. To test th instrument in accordance with our plan, PINE
AACAT EOO 1 PAOAOGEIT AO OEA . AOGEITTAI 1!'0Ii1T 0B
0). % OEIT O1 A A AovHalné€iykar, @rid startEréglad measurements for
ACTRIS there. We will have new carriages four cableway made, which will enable us to
transport bulky objects to the station.

Fig. 1:PINEinstrument in the ICPF container at NAOK, June 2025
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OPEN ACCESO- ) , £/ 6 +!

7A T £EAO AT 1 PAT /fddliles.O0M0 ex@riple isBHe Adiht OIE A
measurement campaign at the station in the period end of October 2024early March
2025. Threeinstruments measuring the cloud droplet size distributionwere brought
from the Finnish Meteorological Institute(FMI) and from ICH (seeZikovaet al., 2025, in
these Proceedings).

Within the second FMIlopen accessnitiative, one of the instruments mentioned
AAT OAh TAI AT U OEA DPOTAA 114vomnm AOT I 2®RAEOAI Ah
for all year round measurements (Fig. 2).

7A 1TTTE £ OxAOA O OAAAEOEI C DOilokkhfkhl O A& O
next potential users.

A

A

Fig.2) 1 0O000iI AT O 1'14vomnm AOI I 6 ABWobsArvatoly. OEA Ol
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SUMMARY

Vertical variations in the composition of atmospheric aerosol NBPM1 were studied
and significant differences were foundespecially at night, when atmospheric mixing is
often limited. Each major NRPM1 component studied(Organics, sulphates, nitrates,

ammonium) had a different behavior, with organics showing the highest differences at
night.

UvoD
Atmosférické aerosoly se@ OHET 1 O T AGp TAEITEE 1 AOOij TA
OLHEUAE EOT O T AGUET A AOi EOUOET AT AU O 0O6UOL |
OUOLEOpPpI AUIET Oi EIl DPOijUEOI O :Aiah EOAOL TA
AROT Ol 1ij8 + DPGAEIOUDIPAICI GOWIT UAADIOOAWLE i fi GA
OUOLETE c¢um | OUOTEL OO01T LUO TA .UOT AT p AOI
| AGEi OADPOAI EAAS8
METODY
#EAI EAET G0 o ATAPUT 1. 2 T AGAT T PIiTAp EITI DA
hmotnostniho spektrometru s ToF detektorem (GToF AMS, Drewnick a kol. 2005). Pro
i AaGATp OA OLHAA 1 I A ¢om I TAA UAIip BPGE b
Ei T OAET AOO ET OOAI T OUT DGADPpT AAp OAI OEI R OAI
ETTAOO OA OUMEAN WU IACKOEGEE &U 1 AOO OA OLHAA
AT DPOAOGAT ¢om 1 AlTOET O OOOAEIO8 OGpEI AA ¢é
ut ouiofTal TA TAO8 p8 41 Ol AGAT p AUIT ATE
aethalometru AE33, ktery poskytud ET T AAT OOAA E AEOEOAIT AT OT pE
T AEAijT1 ALEOREHApP 1T AOUPAGEOAI TV OITLEU 0-p8
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/| AO8 p8 O0yehGAAA A 1A TPAE A ERMILEékarigovdnych UOAE . 2
BT 1T Ap #%q #i &A1 LBREOCOD# OLEOPI BGADPpT AApET O
I AOGUET A T AAEUUAEp O Al pUET OOE UAI

N
VYSLEDKY

/| ARAAT A D1 AOph LA OT UApIT U O EiITAAT OOAAPpAE AOQI
1A OAOOEEUITpPpI DOITpAEUOUI P8 O0GE 1TAAT OOAOAEeI]
ETTAAT OOAAA Al A E OEBAMICE AL O1A I AAiOBh phABIAEA i 1 A
4007 UialTu EOI O UADPGpeéET AT U DPGAAAOGHpPI DBIITTETC
OT UApiIl U O AEAI EAET OAOITAUT AT EAA O OijUITLAE OL
OA Ol TLATp AAOI &1 PO8 ACOEBKAAH BAEITL EOjIE EA

EOAOU i1ijLA ALO TOIEOITATA E Oijjuli & OAlI AGEOT p
ETAET UT AOCAUATT TA /1 AO08 p TAOAPOAUAT OOEp AAIH
POiji Aol LI AAT TQHAABROIANAMNBANE AAEAT EAOTPET T AAT
Obr.24 AT OEAUOEA EAOT L OT UApiI O AATTpi DPOIjjARED 1|
UAia A OA OLHAA comnm 18 :AOpi AT OA 1 I OUEAUOE
i AEOUAAp EiT DA OOAABR Oohi AEK AEp DPIii AEL AAT1p

DGAA pPiITAATAI 8 #EI OUT p AOOEélT Alij EA DITaAEOA
Al pUET OOE UAiAanh AT A O TAIT O OLHEUAE | AEp | A@EI
druhou stranu sirany majivoh & OLHEUAE BT AT AT ETTAAT OOAAA A
i AGEI U AAEAI DPil1AATA8 +i11TAéelTdah OLOI AAEU bDOI
ET AT T OAT E AOOEéT AlTij A OpOATijh A O ApEU EAEEA

siranovych solich.

156















