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Abstract: The main objectives of the research were to estimate the relationship
between the gas—particle partition coefficient, K, and the octanol—air partition
coefficient, Kpp, of polycyclic aromatic hydrocarbons, PAHs, and polychlori-
nated biphenyls, PCBs, at industrial and urban sites in the V ojvodina region, to
compare the obtained slopes and intercepts of the log K, vs. log Kpa relations
with the results of regression analyses reported in previous studies and to
assess the consistency between the particle-bound fractions predicted by the
Koa absorption model and the results obtained within field measurements.
Fairly good log Kp — log Ko correlations, with an average value of the corre-
lation coefficients of 0.70, indicate that the partition coefficient Kga can be
used as a prediction parameter of the gas—particle partitioning processes for
both classes of compounds. The results of modelling the atmospheric distri-
bution of PAHs using the Kp absorption model showed inconsistencies
between the measured and predicted values of the particle-bound fraction, ¢, of
1-2 orders of magnitude, while significantly higher discrepancies for PAHs in
the Nap—Ace range were found. A similar variability of the measured/modelled
¢ values was obtained using the Junge—Pankow adsorption model, indicating
the presence of particles enriched with PAHs. The conducted research showed
that the Kpa-based approach was less suitable for predicting the gas—particle
partitioning of PCBs in urban and industrial sites, compared to the Junge-
Pankow model.
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448 RADONIC et al.

INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHS) are formed during the processes
of incomplete combustion of organic matter exposed to a temperature of 700 °C.
The most frequent sources of PAHSs include motor vehicles, re-suspended soils,
oil- or gas-fired residential heaters, residential fireplaces, refineries, power plants
and the food industry.1-3 PAHs are primarily emitted into the atmosphere and are
mostly sorbed to particulate matter. However, PAHs are also present in the gase-
ous phase. PAHSs having two or three rings (naphthalene, acenaphthene, anthra-
cene, fluorene and phenanthrene) are present in the air, predominantly in the va
pour phase. PAHs that have four rings (fluoranthene, pyrene, benz(a)anthracene,
chrysene) exist both in the vapour and in the particul ate phases, and PAHs having
five or more rings (benz(a)pyrene, benzo(g,h,i)perylene) are found predomi-
nantly in the particulate phase.# Due to their well-known carcinogenic, terato-
genic and mutagenic properties, the Agency for toxic substances and disease re-
gistry has included 17 PAHSs, with log Kpa (octanol—air partition coefficient)
valuesin therange 5.13-11.01 in the list of toxic pollutants.

Polychlorinated biphenyls (PCBs) are dominantly synthetic organochlorines,
widely manufactured in the mid 1900s for industrial use and commercially avail-
able until the late 1970s.5 The term PCBs refers to 209 congeners. The number
and location of the chlorines in each congener (especially dioxin-like) govern
both the environmental fate and toxicity. PCBs are extremely hydrophobic
(log Kow — octanol—water partition coefficient values from 4.34—7.12) and high-
ly resistant to chemical reactions and biological degradation, which leads to their
persistence, once they are emitted into the environment. The exposure to PCBsis
reported to be a cause of cancer and impairment of the immune, reproductive,
nervous and endocrine systems. Due to their health risk to the humans and to the
environment, the usage of PCB is banned in numerous countries, according to the
Stockholm Convention.

Their atmospheric distribution directly determines the fate, long-range trans-
port (LRT) and transformation processes of semi-volatile organic compounds
(SVOCQ), including PAHSs, PCBs, polychlorinated dibenzo-dioxins and furans and
organochlorine pesticides, in the atmosphere. Recent investigations have been
focused on estimating, modelling and predicting the atmospheric partitioning of
SVOC into the particle and vapour phases.1.6-12

Severa approaches for describing gas—particle partitioning of semi-volatile
organic compounds have been proposed in the literature. The first model was
developed by Junge and Pankow and it assumes that physical adsorption onto the
aerosol surface is the main mechanism that governs the atmospheric distribu-
tion.13.14 The Junge—Pankow relation uses the sub-cooled liquid vapour pressure
as the predictor of the particle bound fraction of SVOC. Another frequently used
approach is the opposing Harner—Bidleman model, which assumes that absorp-
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GAS-PARTICLE PARTITIONING OF PAHs AND PCBs 449

tion into the aerosol organic matter dominates the partition process.l® The
absorption model proposes the octanol—air partitioning coefficient, Koa, and the
organic fraction of the aerosol, fon, as prediction parameters for the gas—particle
partition coefficient.

The objectives of the study were to estimate the relationship between the
gas—particle partition coefficient and octanol—air partition coefficient of PAHs
and PCBs at industrial and urban sites in the Vojvodina region, and to compare
the obtained slopes and intercepts of the log Kp vs. log Koa relation to the results
of regression analyses reported in the literature. An assessment of the consistency
between the particle-bound fraction, ¢, predicted by the Koa absorption model
and the ¢ obtained from field measurements was also one of the goals.

EXPERIMENTAL
Collection of air samples

The air sampling campaign was conducted during the APOPSBAL FP5 project, in the
early summer period (median temperature was 19 °C), at six selected urban and industrial
localities in the Vojvodina region of Serbia. The sampling spots were located in Novi Sad and
Pancevo, as cities with significant industrial activities. Three samples were collected in the
industrial zone within the Oil Refinery of Novi Sad (locality N1), three samples were taken in
the residential zone of Novi Sad in the proximity and downwind to the oil refinery (locality
N2) and three air samples were collected from the third, heavy traffic contaminated, urban
sampling spot, in the city centre of Novi Sad (locality N3). Two sampling spots in Pancevo
were located in the industrial area — the Oil Refinery of Pancevo (locality P1) and the Che-
mical Industry of Pancevo (P2). The city centre of Pant¢evo was chosen as the third, urban lo-
cality (P3). Four samples of ambient air were taken from the localities P1 and P3 and three air
samples from the sampling spot P2.

Three high volume ambient air samplers were used (one GV2360 Thermoandersen TSP
sampler and two samplers that were made of stainless steel boxes equipped with an 8x10 inch
filter holder and a 9 cm-diameter polyurethane foam filter holder, 30 cm long). The average
total air sampled was 1600 m3/24 h for the GV2360 Thermoandersen TSP sampler and 900
m3/24 h for the other two samplers. One glass fibre filter (Whatmann, fraction d < 50 um)
and two polyurethane foam filters (Gumotex Bieclav, density: 0.03 g m3) were used for each
sampling period. Prior to the sampling campaign, the glass fibre filters were heated at 450 °C
for 5 h and the polyurethane foam filters were Soxhlet extracted with 1:1 acetone/hexane
(Merck SupraSolv) using a Foss Tecator Soxtec 1045 HT-2 apparatus for 4 h at 120 °C. The
glass fibre and polyurethane foam filters were wrapped in a@uminium foil and then placed in a
Zipped plastic bag. Common usage of both types of sampling medium enabled the simul-
taneous collection of the suspended particles and gaseous phase of pollutants. All the samples
were taken over aperiod of 24 h.

Analysis of samples

The samples were analyzed using GC-ECD (HP 5890) supplied with a Quadrex fused
silica column 5 % Ph for PCBs, while 16 US EPA polycyclic aromatic hydrocarbons were
determined in samples using a GC-MS instrument (HP 6890 — HP 5972) supplied witha J &
W Scientific fused silica column DB-5MS. Analytical details and Quality Assurance / Quality
Control measures were published earlier.1216 Al analytical procedures were performed in the
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laboratories of the Research Centre for Environmental Chemistry and Ecotoxicology (RECETOX),
Masaryk University, Brno, Czech Republic.
The statistical analysis was performed using Statistica 8.0 (StatSoft, Inc. USA).

RESULTS AND DISCUSSION

The selected localities, the cities of Novi Sad and Pancevo, located in the
Pannonian Plain of the Autonomous Province of Vojvodina in Serbia, were de-
fined as hotspots by UNEP, as the most jeopardized cities during the conflict
period in 1999.

The cities of Novi Sad and Pan¢evo have similar characteristics. developed
industrial activity, the River Danube runs through both cities and both have oil
refineries in the industrial zones that were heavily damaged by explosions and
fires. The city of Pancevo has the Petrochemical Industry, which was partly des-
troyed during the 1999 war conflict.

Gas—particle partitioning
Semi-volatile organic compounds (SVOCs) are present in the gas phase and
attached to particles. The experimental value of the particle-bound fraction, ¢/ %,
of each compound (PAHs and PCBs) was determined using the following equa-
tion:
¢ _ Cp _ KpTSD
CctCp 1+KpTSP

where cp is the concentration of the compound on particles in ng pug? of
particles, cg is the concentration of the compound in the gas phase in ng m— of
air, Kp is the gas—particle partition coefficient in m3 ug-1 and TSP is the concen-
tration of the total suspended particlesin the ambient air in pg aerosol m=3 of air.
Theresults are presented in Table .

The lowest variability of the ¢ values was observed among the group of
PAHs of high molecular mass, starting with chrysene. Benzo(b)fluoranthene,
benzo(K)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenz(a,h)an-
thracene and benzo(ghi)perylene were close to 100 % particle-bound.12 The
exception was the locality P1 (Oil Refinery of Pancevo), where the PAHs with a
high molecular mass were 50 % and less particle-bound. The unforeseen atmos-
pheric distribution obtained for the sampling spot at the Oil Refinery in Panéevo
did not indicate, a priori, the low concentration of the total suspended particlesin
the ambient air. The high concentration levels of polycyclic aromatic hydrocar-
bons in the gaseous phase or sorbed to fine nano-particles, which could not be
collected by glass fibre filters, were probably responsible for gas—particle parti-
tioning of the higher PAHs at the locality P1.

In the atmosphere of the selected sampling points, the PCBs were generally
found in the gaseous phase. In the group of compounds with a log Koa value
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GAS-PARTICLE PARTITIONING OF PAHs AND PCBs 451

between 5-8,17 the median ¢ values of the PCBs corresponded to the median ¢
values of the PAHs. The exception was the locality P3 (city centre of Pan¢evo),
where the fractions of the PCB congeners 52 and 101 sorbed to particles (7.04
and 10.63 %, respectively) were significantly higher than those of the PAHSs. For
the compounds with log Koa values higher than 8, elevated ¢ values were de-
tected for the PAHS, in comparison to the PCBs. The results for the fraction ¢ ob-
tained in the present study were significantly lower than the previously published
values. While in earlier studies of urban, rural and adjacent coastal areas, the
PCBs were associated with the atmospheric particles even up to 47 %,8:18-20 the
present analyses showed that the values of the fraction ¢ lay within the interval
0-22.5% (Tablel).

Table I. Median particle-bound fractions, ¢/ %, of PAHs and PCBs at all sampling sites (Nap
— naphthalene, Acy — acenaphthylene, Ace — acenaphthene, Flo — fluorene, Phe — phenan-
threne, Ant — anthracene, Flu — fluoranthene, Pyr — pyrene, B(a)A — benzo(a)anthracene, Chr
— chrysene, B(b)F — benzo(b)fluoranthene, B(k)F — benzo(k)fluoranthene, B(a)P — benzo-
(a)pyrene, 1(123cd)P — indeno(1,2,3cd)pyrene, D(ah)A — dibenzo(a,h)anthracene, B(ghi)P —
— benzo(ghi)perylene)

PAHs N1 N2 N3 P1 P2 P3
Nap 2.315 5.890 3.365 0.939 1.754 1.576
Acy 10.714 10.870 1.724 2.778 0.000 0.000
Ace 2.804 5.660 5714 8.771 10.811 4,952
Flo 0.993 1.818 1.439 0.062 0.390 0.829
Phe 0.395 0.631 0.789 0.153 0.094 0.435
Ant 1.245 1.237 2.264 0.000 0.304 0.639
Flu 4.762 3.807 2.921 1.150 0.852 3.430
Pyr 5.665 6.480 3.173 1.072 1.995 4.802
B(a)A 41.176 66.138 43.529 27.390 53.846 33.561
Chr 33.065 30.369 35.357 8.563 28.205 33.996
B(b)F 97.388 98.022 94.211 36.614 93.500 91.905
B(k)F 96.685 96.284 95.149 42.006 95.050 92.922
B(a)P 100.000 100.000 100.000 23.333 100.000 100.000
[(123cd)P 100.000 100.000 100.000 48.589 100.000 100.000
D(ah)A 100.000 100.000 100.000 100.000 100.000 100.000
B(ghi)P 100.000 100.000 100.000 49.560 100.000 100.000
PCB 28 0.00 0.00 0.00 0.00 154 0.00
PCB 52 5.45 0.72 1.66 0.54 131 7.04
PCB 101 0.00 0.00 0.00 1.00 1.64 10.63
PCB 118 0.00 0.00 0.00 0.00 0.00 0.00
PCB 153 2.63 2.33 0.00 1.29 1.45 1.74
PCB 138 5.00 2.00 0.00 1.54 1.59 572
PCB 180 12.50 7.69 0.00 3.89 2.78 22.50

Correlation log Kp vs. log Koa

Assuming that the absorption into an organic film that coats the particles is
the main mechanism of the gas—particle partitioning of SVOCs, the following
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452 RADONIC et al.

equation can be used for the prediction of the atmospheric distribution at 298
K:15,21

cp
TSPcg

For the state of equilibrium, the slope of the log Kp — log Kppa correlation is
expected to have a value of +1. The intercept of Eq. (2) depends on the organic
fraction of the aerosol, which determines the absorption capacity of the aerosol .22

The Kpa values used in Eq. (2) were cited or calculated using the equa-
tion:17

log Kp =log = MK 04109 Koa +bx o, (2

_ KowRT )
H

where Koy is the octanol-water partition coefficient,17 T is the absolute tempe-
rature and H represents the constant in the Henry Law.17

The plots abtained as the result of linear regression analysis of the log Kp vs.
log Koa Vvalues for the PAHSs at the six localities are shown in Supplementary
Material, Fig. 1-S.

All the results were statistically significant, with the critical p-value less than
0.05. The slopes of Eq. (2) ranged from 0.43 to 0.56, with an overall average of
0.51, while the intercepts varied from —7.09 to —7.59 (average: —7.33). The va
lues of the correlation coefficient (R2) ranged between 0.60 and 0.78, with an
average value of 0.70.

The resulting regression for PAHsis:

log Kp = 0.51log Kpa — 7.33 4

The regression plots of log Kp — log Kpa for the PCBs are given in Supple-
mentary material, Fig. 2-S.

For the statistically significant cases (p < 0.05), the slopes of the log Kp vs.
log Kpoa correlations ranged from 0.16 to 0.37 (average: 0.24). In addition, the
intercepts of the plots were in the range from —5.25 to —7.52, with an average va-
lue of —6.12 (R2 = 0.59-0.86, average: 0.70). The results of the linear regression
analysis of the log Kp vs. log Koa plots indicated statistical insignificance for the
localities: N3, P2 and P3 (p > 0.05). This might be due to the low concentration
levels of PCBs in the particulate phase and the small number of individual
congeners which were present in the particul ate phase above the detection limit.

The resulting regression of the log Kp — log Koa correlation for PCBs is
presented by Eq. (5):

Koa

log Kp=0.241og Koa —6.12 5)

The correlations obtained from the log Kp — log Koa plotsin the present and
earlier investigations are presented in Table 1.
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Table Il. Correlations obtained from the log Kp vs. log Kga plots in the present study and pre-
viously reported studies

Equation Category of sampling site Reference
PAHSs

log Ke = 0.51 1og Koa —7.33, R = 0.70 Urban and industrial Present study

log Kp = 0.79 log Koa — 10.01, R = 0.97 From urban to rural 21

log Kp = 0.829 log Ko — 10.263, R = 0.999 Urban 15

log Kp = 0.8310g Ko —9.89, RZ = 0.87 Heavy traffic urban 10
PCBs

log K = 0.24 log Ko —6.12, RF = 0.70 Urban and industrial Present study

log Kp = 0.55 log Koa — 8.20, R =0.79 From urban to rura 21

log Kp = 0.654 log Koa —9.183, R = 0.876 Urban 15

log Kp = 0.735 log Koa —9.947, R =0.918 Urban 23

log Kp = 0.54 log Koa —8.23, RF = 0.82 Urban 22

log Ke = 0.57 log Ko — 7, R = 0.67-0.93 Industrial 7

The quite good correlations between log Kp and log Kpa, with an average
value of the correlation coefficients of 0.70, indicate that the partition coefficient
Koa can be used as a prediction parameter of the gas—particle partitioning pro-
cesses for both classes of compounds. The steeper slopes and higher intercepts of
the linear regression analyses for the PAHs and PCBs obtained in previous stu-
dies at urban, rural, industrial and heavy traffic contaminated zones’-10,15,21-23
indicate to states closer to equilibrium, contrary to the present results (Table I1).
In addition to non-equilibrium in the atmospheric heterogeneous solid—gas sys-
tem, the presence of severa other phenomena, e.g., variability among the activity
coefficients in the organic matter, yom, and in the surrogate of organic matter,
octanol, yoct and adsorption of chemicals onto the surface of the particles, could
result in the slopes differing from the theoretical value of +1.10.24

The Kpa absorption model

Assuming that the entire organic matter of the aerosol is available to absorb
gaseous compounds, the Koa absorption model, given by Eg. (6), can be used to
predict the values of partition coefficient Kp, knowing the coefficient Koa and
the organic fraction of the agrosol, fom:1®

log Kp=log Kpa + log fom — 11.91 (6)

The values of the particle-bound fraction, ¢, can be calculated using the par-
tition coefficient, Kp, and the concentration of suspended particles in the ambient
air, TSP, by applying Eq. (7):

o= KpTSP

e —— (7
1+ KpTSP
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The modelled and measured particle-bound fractions were compared in order
to estimate the validity of the Koa absorption model. The fraction of the organic
matter in the atmaospheric particles was assumed to be fom = 20 %, which is the
value expected for urban aerosols.15

The ratios between the measured ¢ values and the ¢ predicted using the Koa
model (109 @measured Foredicted) for PAHS are presented in Fig. 1. The experi-
mental results for the PAHs of higher molecular mass (B(b)F, B(K)F, B(a)P,
1(123cd)P, D(ah)A and B(ghi)P) were in line with the modelled fractions. The
gap between the estimated and measured ¢ values was less than one order of
magnitude for the medium molecular mass PAHSs: phenanthrene, fluoranthene,
pyrene and benz(a)anthracene. Chrysene was barely over predicted. An underes-
timation in the range of one to two orders of magnitude was observed for the low
molecular mass PAHSs (fluorene and anthracene), with a higher disagreement for
acenaphthylene and acenaphthene (two orders of magnitude), and for naphtha-
lene (even three orders of magnitude). The highest variability of the ¢ value was
registered for anthracene, which indicated to different emission sources at the
measuring points.

5
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log (measured ¢/modeled ¢)
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Fig. 1. Ratios of the modelled (Ko, absorption model) and measured
particle-bound fraction (logarithmic) for PAHs.

Previously reported results on the atmospheric distribution of PAHSs distin-
guished an inconsistency between the measured and predicted ¢ values of 1-2
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orders of magnitude,1525 while a significantly higher discrepancy for PAHs in
the range Nap—-Ace was obtained in the present study. The differences could be
explained by the presence of a non-exchangeable, inert fraction of the PAH com-
pounds in the aerosols and a slow re-equilibrium process between the PAH mole-
cules in the gaseous phase and freshly emitted PM in the urban and industrial
environments. A similar variability of the measured/modelled ¢ values was ob-
tained using the Junge—Pankow adsorption mode!,12 once again indicating to the
existence of particles enriched with PAHs, whereby the main mechanism which
governed the gas—particle partitioning of the PAHs remains unknown.

The median values and variability of the measured/modelled ¢ values for the
PCB congeners are presented in Fig. 2.

1.5

0 Median []25%-75% 1 Min-Max

1.0
0.5
0.0
05+

_L ;

-1.5

log (measured ¢/modeled ¢)

PCB 28
PCB 52
PCB 153
PCB 138
PCB 180

PCB 101

Fig. 2. Ratios of the modelled (Ko, absorption model) and measured
particle-bound fraction (logarithmic) for PCBs.

The median values of the measured and modelled particle-bound fraction of
the PCB congener 101 were in line. The congeners PCB 28 and 52 were under-
estimated by less than one order of magnitude, while the heavier PCB congeners
(PCB 138, PCB 153 and PCB 180) were over predicted (by up to one order of
magnitude).

These results are in good agreement with the results of previously published
studies on the modelling of the atmospheric distribution of PCB congeners.® The
investigation showed that the Koa-based approach was less suitable for the gas—
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—particle partitioning of PCBs in urban and industrial sites, compared to the Jun-
ge—Pankow model.12 The same observation was obtained in previously reported
studies of urban?2 and rural® localities, while the results of Harner and Bidleman
at urban sampling sites lead to the opposite conclusion.15

CONCLUSIONS

The present research was conducted in two industrial cities, Novi Sad and
Pancevo, in the Province of Vojvodina, Serbia, with ssimilar geoecological and in-
dustrial characteristics, defined as the hotspotsin Serbia by UNEP.

The particle-bound fractions of the PAHSs at the urban and industrial loca-
lities ranged from less than 1 to 100 %, which isin agreement with previoudly re-
ported values. The PCB congeners (28, 52, 101, 118, 138, 153, and 180) were
generally found in a gaseous phase in the atmosphere of the sampling sites. The
results for the fraction ¢ were significantly lower than previously published va
lues. While the studies in different countries (Korea, Turkey, and Greece) in ur-
ban, rural and adjacent coastal areas indicated that PCBs were sorbed on particles
even up to 47 %, the present analysis showed that the values of the fraction ¢ lay
within the interval 0-22.5 %.

The quite good log Kp — log Kpa correlations, with an average value of the
correlation coefficient of 0.70 for PAHs and PCBs, indicated that the partition
coefficient Koa could be used as a prediction parameter of the gas—particle parti-
tioning processes for both classes of compounds. The obtained lower values for
the slopes could indicate to a slow re-equilibrium between PAHs and PCBs in a
gaseous phase and freshly emitted particulate matter in the urban and industrial
environment, variability among the yom and yoct, and adsorption of chemicals
onto the surface of the particles.

Previously reported studies on the modelling of the atmospheric distribution
of PAHSs using the Kpa absorption model indicated inconsistency between the
measured and predicted ¢ values by 1-2 orders of magnitude, while the present
study showed a significantly higher discrepancy for PAHs in the range Nap-Ace.
The results of this could be explained by the presence of a non-exchangeable,
inert fraction of PAH compounds in the suspended particles. A similar variability
of the measured/modelled ¢ values was obtained using the Junge—Pankow ad-
sorption model, indicating to the presence of PAHs enriched particles. The re-
search showed that the Kga-based approach was less suitable for gas—particle
partitioning of PCBs in urban and industrial sites, compared to the Junge—Pan-
kow model.

The analysis of the residues of PAHs and PCBs in the ambient air was per-
formed for the first time in the Vojvodina region, in order to obtain non-existing
data for gas—particle partitioning processes at industrial and urban sites in this
part of the western Balkan Region.

Available online at www.shd.org.rs/JSCS

2011 Copyright (CC) SCS



GAS-PARTICLE PARTITIONING OF PAHs AND PCBs 457

SUPPLEMENTARY MATERIAL

The plots of linear regression analysis of the log Kp vs. log Kga values for the PAHs at
the six localities and the regression plots of log Kp —log Ko for the PCBs are available elec-
tronically from http://www.shd.org.rs/JSCY/, or from the corresponding author on regquest.
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U3BO/I

KOEOUIMIEHT PACIIOJEJIE Koy KAO ITPEAVKTOP ATMOC®EPCKE ANCTPUBYLIUIE
MNOJMLIMKIIMYHNUX APOMATHYHUX YI'JbOBOJAOHUKA U ITOJIMXJIOPOBAHUX
BU®EHWIIA HA UHYCTPUJCKUM 1 YPBAHUM JIOKAJIUTETUMA

JEJIEHA PAJJOHWR, MUPJAHA BOJMHOBU'H MUJIOPAJIOB, MAJA TYPK CEKYJINA,
JEJIEHA KUYPCKH, MAJA HOI'O u AYIIAH MUJIOBAHOBWR

Dakyaitieiti iexHuyKUX Hayka, YHusepauiteii y Hosom Cady, Tpz Hocuitieja O6paoosuya 6, 21000 Hosu Cao

Pan mpukasyje 3aBucHocT Koeduimjenata pacrogene PAH u PCB u3mely racosute u uBpcre
cycnieHoBane (ase y arMochepu HHAYCTPHUjCKUX U ypOaHHX JIOKaJUTeTa pernoHa Bojeoaune o1
koepuimjenara Koy, mopeheme modujennx naruba u oxcevyaka kopenanuje log Kp — log Kpu ca
pe3ynTaTtiMa perpecHoHe aHali3e U3 MPETXOMHUX UCTpaXHBama U oacTyname yaerna PAH u PCB
y CYCIICHIOBaHUM aTMOC(HEpCKHM 4YeCTHLaMa O] BPEAHOCTH NPOLEHEHUX KOPHUIINEHeM arcopri-
uoHor Ko Mozena atmocdepceke muctpudyimje. 3amoBosbaBajyhia kopenamuja log Kp — log Koa,
ca npoceynoM Bpennomhy koepunujenta kopenanuje 0,7, ykasyje na ce koepumujeHT Ko, Moxe
KOPHCTHUTH 3a npe/Buhame napruije u3Mel)y racoBute U uBpcTe cycneHaoBane dase y armocde-
pH, 3a 00e Ki1ace jeaumemna. [[peTXOIHNM HCTpakuBambUMa MPEIUKINje aTMOChepCKe UCTPpUoy-
mje PAH ynorpe6om ancopmimonor Ko, Moaena nobujeHa cy oACTylama U3MEPEHHUX O MOJe-
JIOBaHHUX BPEIHOCTH ¢ 3a 1-2 pena BeNUYMHE, JOK MEpeHa CIIPOBEICHA y OKBUPY MCTPaKHBamba
yKa3yjy Ha 3HayajHO Behy HeycarjameHoCT 3a HadTaieH, aneHadTwieH u aneHadreH. CiaudHu
pe3yJTaTé OJCTYIamba H3MEPCHUX U MOJICIIOBAHUX () BPEIHOCTH JAOOUjEHH CY U IPUMEHOM aJicop-
nuoHor Junge—Pankow mozena, ITo HeJBOCMUCIICHO YKa3yje Ha MPHCYCTBO aTMOC(HEPCKUX dec-
THUIIa ca BUCOKHM canpxajeM PAH Ha omabpanum MepHuUM MecTuMa. VcTpakuBame je mokasaio aa
ce 6ospa mporeHa napruiuje PCB Ha ypOaHuM M MHIYCTPHjCKUM JIOKQJIUTETHMA 100Uja KOPHII-
hemem Junge—Pankow Mozena, y 0JHOCY Ha arncopmioHn Mojel 0a3upaH Ha KOeHIHjeHTY pac-
O/IeJIe OKTaHOI—Ba3ayX.

(Mpumibeno 16. jyna, peumupano 15. okro6pa 2010)
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