Comparison of Elemental Concentrations in the
Atmosphere In Bratislava with other Slovakian and

Czech Sites

M. Florek, J. Meresova, K. Holy, M. Jeskovsky, |. Sykora

Dept. of Nuclear Physics and Biophysics, Faculty of Mathematics, Physics and Informatics, Comenius University, Mlynska dolina, 842 48
Bratislava, Slovakia (florek@fmph.uniba.sk)

C. Burda, T. Melicherova

Slovak Hydrometeorogical Institute, Jeséniova 17, 833 15 Bratislava, Slovakia

M.V. Frontasyeva, S.S. Pavic
Dept. of Neutron Activation Analysis, Frank Laboratory of Neutron Physics, Jc

Objective

{‘w
141980 Dubna, Moscow Region, Russia (r_r‘r/a_rina “

n

L —

R

"he main objective of this study is to determine t oncentrations of several elements, mainly
heavy metals, in the atmospheric aerosol particles in five different locations. Two sampling : k. on , iovid —
sites are located in Bratislava (Lis&ie udolie and SLOVNAFT). Other two are in polluted areas | -ocatio| Liscie o o Velka Prievidz TuSimic
of Slovakia (Prievidza, Velka Ida) and the last one is in Czech Republic (Tusimice). n | udolie Ida a e
Bratislava is a city with the chemical Industry, technical glasswork, building industry, Na 104
incineration plant, and car industry. Neither a ferrous or non-ferrous smelter, nor a power plant Al 189 184
IS In the vicinity.
The refinery and petrochemical company SLOVNAFT is one of the biggest in the Central Cl 49
Europe. Annually it processes approximately 5 millions tones of crude oil supplied mainly from K 195
Russian Federation, which is transported to Bratislava by means of the pipeline system
DRUZBA. Ca | 179
Close to the city Prievidza is the mine Novaky with annual coal production of 1900 thousands SC 0,032 4,6
tons. Coal is predominantly burned (85%) in thermal power plant Novaky with 518 MW of Ti 78
power capacity. Also chemical industry is located in the town Novaky. ’
Near the town Velka Ida is the largest ferrous met lex In Slovakia, U.S. Steel 4 0,83
Kosice. Cr 1 2,8 1,1 d2 150
The Czech sampling site Tusimice is affecte es. In the Mn 4.9 13
year 1998 the thermal power plant TuSimice imice Il Is
working with power capacity of 4x200 MW. e 252 643 435
Co 0,3 0,42 0,19 1,37
R | i 0,45 5,1 55% 1,0* 4,4
rmined by the instrumental neutron activation analysis
ain tota'I:alrborne particulate matter. ‘Anbth.er SIX el'em nts (Cr, Ni, Cu, A = 18 Z 9,0
ed using atomic ab rpﬂon spectrometry (AAS) The results of Zn 28 1294 | 1515 | 26122
pr study are nted in Table 1. The concentrations of almost all elements are lower In Ga 0.02
Bratislava compared to other localities. The low atmospheric pollution in Bratislava may be :
caused by a small number of pollution sources, and in particular by the high number of windy As 0,3 17A 1,9 1,5
days per year, typical for this location. This statement is supported by the negative correlation .
: : i . Se 0,42 0,18
found between the wind velocity and the elemental concentrations in our samples [1]. - X e
r :
Figure 1 shows decreasing 1053 Co Ik
trend of air pollution by heavy 14 y “'H.r J Pb Br 3,0 2,0
metals in Bratislava since the e . Cd 0,11 2,2 1,1% L 0i4s 7,1
v 1981& The ergiSSiﬁ”S Ol NN e . | . A In | 0,001 0,045 | 0,042
Pb have decreased reflecting 5 ey M | -
the shift from leaded to _ vy .7 1. 24 = =l =5 &
unleaded gasoline. Generally, OPE | ' RE Axvy . | 0,66 0,44
the reason of this trend is the g %! ¢’ \ Cs 0,045 0,028 | 0,032 1,9
: . . =
_deCIme Of_ mdUStry produetlon 'E' ST Y ., Sm 0,012 0,84 0,89 0,5
In Slovakia after 1989, sinC€ § 195 "1g85 1900 1995 2000 2005 1980 1985 1990 1995 2000 2005
the fuel burning processes in = : Eu 19 | 084
power plants and = iw'H 20 | 100! Cu Dy | 0,01
activities are a major ¢ ' vv ¥ m 0.1 | 0016
of atmospheric . Yy I;ﬂ
‘with heavy metals. O LW Hf 0,018 | 0,022
S of pollt ¢ ourdata Ta 0,13 0,08
~Yo]6 ) * PBratislava [3]
._( - )_ | A Bratislava [4] ; 10+ W 0,22
egish ¥ B f%fl ' . Hg | 0,064 <42 | <42
power ple . . WS ___aEe & 2. Pb 22 42 90 29 45
of more ‘ 0 1995 2oor) _2005 1980 1985 .1990 1995 2090 2005 - 0.042
technologies in smelte ralavariation of atmospheric concentrations of
[2]. C > Bratislava since the year 1981. U 0,012
The comparison of two sampling Tugimice and T ery interesting ol & i : Ca| s ) Cu (225
since both are affected by the mining activities and combustic coal in the Rile . . Jl 0. _—
power plant. The site TuSimice is the m vily polluted areaflg this study. — =00 | éJi 15 - s |
Mining operations in the surface coal mine e atmospheric con®sntrations of £ . .| " Jo.o10]
crustal elements, lanthanides and actinides. In Prievidza coal is mfgtd from the = " ./~ . N s e . e Jooos)
underground, therefore concentrations of pollutants are lower configared to $ S N oy
Tusimice data, but still are higher than in Bratislava. Of high imporghce are T e s NMnJ AR N°VTiJa”
data of As concentrations in Prievidza, since the coal processed in Ky power S 5 i 4 ‘ ] l l
plant is characteristic with very high concentration of this element. I@eomparison & i iy o 12 l \ : H !
to the other areas the atmospheric concentration of As in Prievidza y'the highest “2_- 5- P J jJ |
that reflects coal combustion impac = A~ | v 2 6 J “L
s A ald % .
of Pb are } i jated areas only at the e j 2] ﬁ | J [ 1

oproximately three-times higher.

observation suggests the sources of Pb to be different from the traffic emissions. in atm

Sampling site LisCie udolie was investigated more in detail. Sixteen aerosol filter samples were ¢

sequently results in stronger resuspension of soil dust frc 1's surface [6].
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d concentration of Pb Jan Mar May Jul Sep Nov Jan
attributed to impact of the neighbouring ferrous smelter. This Figure 2. Seasonal variations of cc
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ollected in 2004 and the elemental c
determined Iin order to evaluate seasonal variations. For some elements elevated concentrations were observed for the su
Most of these elements are soil derived (Ca, Ti, Mn, Ba, U), although they may also be emitted &
from other mineral related activities. The rise of concentrations might be ed by intensive ver
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