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SUMMARY

In this work the organic compounds and organic markers used for the identification
of sources of aerosols were measured. Monosaccharide anhydrides and resin acids
(emissions from biomass combustion) and polyaromatic hydrocarbons (emissions from
traffic and incomplete canbustion) were observed especially. Hopanes, steranes (traffic,
coal combustion) and alkanes were next groups of analysed organic compounds.
Markers were studied in the size fraction PM1 because this fraction of aerosols is the
most harmful to human health

I AOT 011 6 xAOA OAI PI AA ET xET OAO OAADI 1T E
Ostrava in 2014 Monosaccharide anhydrides and resin acids were the most abundant
organic compounds which resulted from combustion of biomass.
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SUMMARY

The bilinear receptor model Positive Matrix Factorizationg PMF was used to apportion
sources of fine (PM.s z 1.15) and coarse (PM.s z 10) aerosol in residential district of

-1 AAU "11AOI AOG8 4EA 0 -houryAvaldes OfUnhds andl Addosdl A O OF
elemental composition for 27 elements for fine and coarse aerosol and OC/EC for fine
aerosol. The sampling campaign was conducted from %4to 27t February 2013 at a
single site. Also, the parallel smalkscale network measurement of PMo was conducted
and assured representativeness of the datasets recorded at the site. The PMF was
optimized for four factors for fine and three for coarse aerosol. They were: combustion
of biomass (49 %) and fossil fuels (34 %), traffic (18%6) and industry (1 %) for fine
aerosol and combustion of biomass and coal (80 %), road dust resuspension (14 %) and
abrasion (6 %) for coarse aerosol. Nevertheless, high correlation between temporal
variation of combustion sources and concentrations of leglucosan, mannosan and
picene, tracers of biomass/coal combustion, confirmed source apportionment of fine
aerosol particles.
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INTRODUCTION

The development of metallurgic industry and coke ovens leads to heavy air
pollution in the Moravian-Silesan region. In Ostrava Radvanice and Bartovice district
The PMo annual limits are exceeded in 2002013, particularly in winter (87
exceedings in 2013) and B[a]P is 10 times higher than the EU limits (Sranal.,2011).

Because of the alarming situationa complete air pollution investigation is needed.

This study reports field campaign results on: (1) aerosol particle number and mass
concentrations, and (2) aerosol particle size distributions in the airshed of the
residential district of Ostrava Radvaniceand Bartovice.

EXPERIMENTAL SETUP

A sampling campaign was carried out from the 6 of February to the 7 of March
2014, with an isothermal mobile station. Five minute integrates of particulate and
gaseous components and meteorological parameters were aerded. Fine and coarse
particle concentrations and size distributions were measured using a SMPS model
3936L25 (TSI Inc., size range: 2423 nm) and an APS model 3321 (TSI Inc., size range
054¢cm Al Q8 ' AOAT OO0 AOJ® CH weie éasuedwith Horiba 360
series analyzers. The meteorological parameters were wind speed/direction (WindSonic
M, Gill), global radiation (Thies), ambient air temperature (Rotronic) and humidity
(Commeter).

RESULTS ANDONCLUSION
We recorded peaks of particle numbr and mass concentrations associated with
peaks of S@ and CO, indicated agollution events The concentrations of particle
number, mass, S®and CO were respectively 2.8, 4, 7, and 4 times higher during the
pollution eventsthan the off eventgTab. 1).

Tab. 1: Frequency % and total averages gfollution and off-pollution events on the
entire sampling.

Pollution Events Off-pollution Events

CO SQ PNC PMC CO S PNC PMC
ppm ACB #cm3 ACH ppm ACH #cm3  ACHB

Frequency%  22.7 10.5 13.1 26 77.3 88.5 86.8 74.1
Average 2 50 08 g0 53 0.5 7 p 8040 135
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The pollution events are characterized by a monomodal particle number size
distribution at 30 nm within the SMPS size range and a bimodal particle mass size
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Fig. 1: Average aerosol particle size distributions during/off thepollution events.

The pollution events were clearly registered when the station was downwind of the
steelworks, i.e. the wind was blowing from the SW with speed > 1 rasWith calm air
condition, the influence of the steelworks was visible also during theff-pollution events
as a result of the turbulent pollution dispersal from the presumptive source. The source
influence disappeared with the NNE wind and speed > 1 mi¢Fig.1).

High concentations of particles of 3040 nm size were found near iron foundries in
previous studies (Chenget al, 2008, Marriset al,, 2012). Sintering process and raw iron
production were found as the major sources of coarse P10 (PokornUet al.,2015).
SQ and CO are emitted by the coke oven and the blast furnace (US EPA, 1986).

Based on the experimental data and in accordance with the literature, we may conclude
that the higher particle number and mass concentrations and the higher gases
concentrations may beattributed to the plume originating at the steelworks and passing
above the station.
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INTRODUCTION

Fine (PMy) and coarse(PMio-25) aerosols differ not only in size but also in the
chemical composition, health effects, type of sources, and others. A dividing line between
fine and coarse aerosol is not clearly defined. These fractions overlap in the
aerodynamic particle sizerange .¢ 8v Al h Al 01T AAI 1 AA OEA EIT OA
both coarse and fine aerosols contribute to the intermodal fraction to a different extent
relating to different meteorological conditions and types of locations. According to
several studies,the intermodal fraction highly correlated with coarse aerosol in dry
areas during high wind speed episodes (Kegler et al., 2001, Claiborn et al., 2011). In
contrast, other studies have shown higher or comparable correlation with fine aerosol
(Geller et al, 2012, Jalava et al., 2006).

The aim of this study is to characterize the intermodal fraction in urban and
suburban localities and estimate to what extent fine/coarse aerosol sources contribute
to this fraction.

EXPERIMENTAL SETUP

The measuring campaigntook place from 5.2:7.3.2014 at an urban site (Ostrava
2AAOAT EAAQ AT A A OOAOOAAT OEOA jol AGT Ugqh #
the residential area near a large industrial zone (southwest of the site) and traffic roads.

The suburban site Pletk U EO OEA OAOEAAT OEAI AOAA OEOOA¢
of the Ostrava city. At both sites, we measured with various online and offline
instruments. The results obtained daily using Personal Cascade Impactor Sampler (PCIS)

are presented in this &stract.
RESULTS AND CONCLUSIONS

The results from PCIS showed that the intermodal fraction represented 326% of
the total PMuo in both sites. In contrast, PMrepresented 64- 93% and PMo-2.5 3 - 29%
of the total PMo. The Table 1 summarizes the statigt characterization of 24- hours
concentrations from PCIS.
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Table 1. The statistic characterization of 24 hconcentrations from PCIS.

Radvanic 01 AOGT U

PM1 PM2s1 PMi-25 PMi1 PM2si PMzio-25
I OAOACK) j 404 3.5 5.1 319 29 2.4
- AAEAT 3 A 385 3.0 4.1 277 2.7 2.1
-ET j8pACTi 143 1.7 2.2 9.1 0.7 0.6
-A@ j3CTIi 896 108 12.2 61.1 7.2 11.3
Standarddeviation 16.6 2.1 2.7 15.8 1.9 2.2

24 hz concentrations of all three fractions, daily average wind speed and prevailing
wind direction AOOET ¢ OEA
Figures 1 and 2.
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Figure 1. 24h concentrations of PM, PM.s1 and PMo-25, daily average wind speed and
prevailing wind direction in Radvanice during the whole measuring campaign.
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Figure 2. 24h concentrations of PM, PM.s1 and PMo-2s, daily average wind speed and
DOAOAEI ET ¢ xET A AEOAAOQOEIT ET 01 AOT U AOOETC
data used from Radvanice).

Statistical dependence between the intermodal fraction andother monitored
variables can be determined with Spearman correlation coefficients (Fig. 3.).
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Figure 3. Spearman correlation coefficients between PMi1i and other monitored
variables.
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The higher average concentrations of all three fractions were obsesd in Radvanice
how we expected due to the large industrial sourcePMes1 was associated with the
coarse fractionin Radvaniceancc EOE AET A AT A Al AOOA AEAEOAAOQEITO

A certain positive association was observed between Pidi1 and wind speed in
Radvanice despite of the result of the test not statistically significant dependence (p
value 0.06. During days with SW prevailing wind direction (from the industrial source)
in Radvanice we observed higher wingpeed (1.7times) and lower PM:1 concentrations
(1.6 times) than for days with other prevailing wind direction. It did not apply to the
intermodal and coarse fraction (SW prevailing wind direction and higher wind speed
higher concentrations).

In-depth aerosol source identification of the intermoal fraction will be conducted
with the help of ion chromatography (IC), inductively coupled plasma mass
spectrometry (ICRMS) and transmission electron microscopy TEM) applied to aerosol
samples.
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SUMMARY

Unmanned airship, remotely controlled with GPS 1Hz position tracking,
electrically powered with propulsion vectoring and average cruising speed of 4 ms
was used. Te airship maneuverability allows vertical/horizontal data localization
within 8m but depends on wind speed and strength of thermal vertical motion.
Therefore, the airship measurements were conducted from early morning to about
midday for two days in June2014 above the D1 highway SE of Prague. There was a
traffic flow from 4500 up to 7500 cars per hour at the D1 during the measurements.
A4EA AEOOEED AAOOEAA OAIi bAOAOOOA OAT 01 O Al
Particle Counter. Each monitor was connéed to the separate heated inlets. First,
longitudinal flights aloft the highway and nearby field situated upwind were
conducted with 60s integration time at heights 40- 200m. There were three modal
(15, 40 and 100nm) number size distributions recordedwith PNC in the range of 10
6200cm3. 15 nm patrticles exhibited diurnal rather than vertical variability contrary
to particles in other two modes. Second, transversal flights aloft the highway were
conducted to record 1Hz PNC of 15nm particles at height$4200m. Vertical profile
revels remarkable 15nm particle enrichment at heights about 100m aloft the
highway, which cannot be predicted from earthbound measurements.
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