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The results of measurement of polychlorinated biphenyls (PCBs) in surface bottom sediments
contaminated by technical PCB mixtures Delor collected from the Cerveny potok (stream in the Litavka
River catchment), Czech Republic in 2008 are presented. The sediment samples of two different grain size
fractions (< 2 mm and < 200 um) were analyzed for 8 congeners of PCBs using Soxhlet extraction and gas
chromatography (GC-ECD). Total concentrations of PCBs ranged from 15.3 to 997 ng g (dry weight)
in < 2 mm fraction and from 29.9 to 952 ng g" in <200 pum fraction, where PCBs 28, 52, 101, 138, 153,
180 and 194 were found in all the samples. The highest levels of PCBs were found in sediment collected
from the area below the discharge of municipal wastewater treatment plant and local engineering industry in
the Komarov village. High percentage of PCBs 28, 153 and 138 (22-74%, 5-22% and 5-20% respectively)
indicates the contamination by PCBs commercial mixtures Delor 103 and Delor 105 (an equivalent of
AROCLOR 1242 and 1254). The result of PCA analysis indicates that the more highly chlorinated PCB
congeners tend to be more associated with finer organic carbon particles of the <200 pm sediment fraction.

KEY WORDS: PCBs (Polychlorinated Biphenyls), Sediments, Delor, TOC (Total Organic Carbon), PCA
(Principal Component Analysis).
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Prace se zabyvé distribuci polychlorovanych bifenyli (PCB) v povrchovych sedimentech Cerveného
potoka (povodi Litavky), kontaminovanych technickymi smésmi Delor. Ve dvou zrnitostnich frakcich
sedimentl (< 2 mm a < 200 pm) odebranych vroce 2008 byly prostiednictvim Soxhletovy extrakce a
plynové chromatografie (GC-ECD) stanoveny koncentrace 8 indikacnich kongenerd PCB. Celkové
koncentrace PCB se v zrnitostni frakci < 2 mm pohybovaly od 15,3 do 997 ng g susiny, ve frakci < 200
um bylo rozpéti koncentraci 29,9 az 952 ng g susiny. PCB kongenery 28, 52, 101, 138, 153, 180 a 194
byly naméfeny ve vSech vzorcich sedimentd. Z vysledkt vyplyva, Ze nejvyssi koncentrace PCB byly
zjistény v sedimentech odebranych z lokality pod zadsténim odtoku z Eistirny odpadnich vod v obci
Komarov, do které Usti i kanalizacni vétev z mistniho strojirenského podniku. Vysoké procentualni
zastoupeni kongenertit PCB 28, 153 a 138 (22-74%, 5-22% a 5-20%) v sumé& vSech osmi kongenerti znaci
kontaminaci technickymi smésmi Delor 103 a Delor 105 (srovnatelnych se smésmi AROCLOR 1242 a
1254). Z vysledkd PCA analyzy vyplyva, Ze vicechlorované kongenery PCB jsou intenzivnéji asociovany
s organickou hmotou v jemng&jsi frakci sedimentu < 200 pum.

KLICOVA SLOVA: polychlorované bifenyly (PCB), sedimenty, Delor, celkovy organicky uhlik (TOC),
analyza hlavnich component (PCA).

1. Introduction of 209 congeners differing in the number and posi-
tion of chlorine atoms on the two coupled biphenyl

Polychlorinated biphenyls (PCBs) are toxic and  rings, but only about 130 of these are likely to oc-
highly persistent organic compounds. PCBs consist ~ cur in commercial products or mixtures (Safe,
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1990). In the last decades, several hundred tons of
PCBs have been released into the environment.
Their chemical stability, lipid solubility and ubiqui-
tous occurrence in the environment made them one
of the most widespread contaminants in the envi-
ronment (Krauss, 2000). Due to their hydrophobic
properties, PCBs tend to be adsorbed by natural
organic matter in soil, sediment, and sludge. In
addition to being persistent and toxic, the PCBs are
bioaccumulative and have been shown to exhibit
endocrine disruption in fish and wildlife (Nakata et
al., 2003; Dercova et al., 2009).

Once they are released into the aquatic environ-
ment, hydrophobic PCBs may become adsorbed on
particles of suspended matter in the water column
or deposited on the surface of sediment (Hulscher
et al., 2002). Although most pollutants adsorbed on
sediments are not readily available to aquatic or-
ganisms, variation of pH, salinity, redox potential,
content of organic chelators and hydrodynamic
parameters may induce their release back to the
aqueous phase (Hnatukova et al., 2009; Volaufova,
Langhammer, 2007). Many physicochemical pro-
cesses significantly influence the occurrence of
PCBs in water, such as sedimentation, diffusion,
degradation and evaporation. These processes af-
fect to a large degree the transport of PCBs among
environmental compartments via evaporation into
the air, dissolution in the water column, adsorption
onto suspended particles, bioaccumulation in the
organisms and sorption onto an immobile deep
sediment layer storing the pollutant in inactive form
(Gdaniec-Pietryka et al., 2007). Sorption onto mo-
bile superficial fraction of sediment is extremely
important, as it can both immobilize and remobilize
pollutants and increase or decrease their degrada-
tion.

Most of the PCBs were produced during the pe-
riod 1950 to 1983 worldwide (Tanabe, 1988). In
the former Czechoslovakia, PCBs were manufac-
tured from 1959 to 1984 in a chemical plant in
eastern Slovakia under the commercial name Delor.
From the total 21 482 t produced, 46 % was ex-
ported and the remainder was appointed for the
home market of former Czechoslovakia (Holoubek,
2000; Breivik et al., 2002). In the Czech Republic,
PCB formulations may be currently used only in
the closed systems and they are gradually replaced.
Currently, waste landfillings are considered to be
the most relevant source of environmental pollution
by PCBs, although significant contribution of in-
dustrial and municipal waste incinerators and dis-

charges of municipal wastewater treatment plants
were reported (Samara, 2006).

The objectives of this work were to provide
characterization of PCB-contaminated superficial
sediments sampled from the Cerveny potok, stream
which is substantially contaminated by the PCB
commercial mixtures Delor and to identify the pos-
sible source of the contamination. The concentra-
tions of PCBs were measured in two different grain
sizes fractions of freeze dried sediment in order to
evaluate the relationship between total organic car-
bon (TOC) content and PCBs concentrations. The
multivariate data analysis technique of principal
component analysis (PCA) was used in the classifi-
cation of PCB congeners distribution, TOC content
and the quantitative identification of the possible
source of the contamination.

2. Materials and methods
2.1 Study area

The Cerveny potok is a left-hand tributary of the
Litavka River in the west part of the Czech Repub-
lic (Fig. 1). Its lengths is 26.8 km with the catch-
ment of 138 km® the annual mean discharge at the
confluence with the Litavka River in Zdice is 0.65
m’ s, The stream springs in the forest of the mili-
tary zone Brdy and flows north-east through agri-
cultural area with several villages and through two
towns Hofovice and Zdice.

2.2 Chemicals

The following reagents were used: acetone (Ana-
lytika, Czech Republic), n-hexane (Analytika,
Czech Republic), isooctane (Analytika, Czech Re-
public), methanol (Analytika, Czech Republic),
standard PCB MIX-1 (Analytika, Czech Republic),
certified reference material of stream sediment
Metranal” 14 (Analytika, Czech Republic), and
florisil (Supelco, USA).

2.3 Sediment sampling and processing

The mixed samples of fine grained stream sedi-
ments were sampled up to the depth of 5 cm at six
sampling sites of the Cerveny potok in spring 2008,
using a plastic trowel near the bank of the stream.
About 1 kg of surface sediment was collected into
clean polyethylene containers and frozen immedi-
ately on returning to the laboratory. The samples
were then freeze dried (CHRIST ALPHA 1-4) and
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Fig. 1. Location of the study area and stream sediment sampling sites.

Obr. 1. Lokalizace zdjmového uzemi a odbérovych mist sedimentd.

sieved through 2 mm and 200 pm mesh nylon
sieves in order to obtain sediment samples of the
different grain size (<2 mm and < 200 pm).

Isolation of target analytes from sediment sam-
ples was carried out by Soxhlet extraction in three
replicates. 10 g of sediment sample was extracted
16 h in 200 ml Soxhlet apparatus using 300 ml of
the solvent mixture, hexane : acetone (2 : 1, v/v).
All extracts were concentrated using rotary evapo-
rator (Laborota 4002 control, Heidolph, Germany)
and purified through SPE cartridge of florisil (6 ml,
1 g, Supelco, USA). The relative standard devia-
tions (RSDs) for Soxhlet replicates were lower than
30% for all PCB congeners.

2.4 PCB and TOC analysis

PCB indicator congeners (IUPAC no. 28, 52,
101, 118, 138, 153, 180 and 194) were analyzed
with an Agilent Technologies 6890N GC system
(USA) using a ®Ni electron capture detector
(ECD). Separation was accomplished on a capillary
non-polar column HP-5 (30 m x 0.32 mm inner
diameter) coated with 0.25 pm (5%-phenyl)-
methylpolysiloxane phase, with helium as a carrier
gas and splitless injection of one microlitre of the
extract. The temperature program was 80 °C for 2
min, followed by an increase at a rate of 20 °C
min” until the temperature reached 200 °C, and
then followed by an increase at a rate of 10 °C min™
until the temperature reached 280 °C. Quantitative

evaluation of the results was performed based on
comparison of the peak areas corresponding to the
indicator congeners in the chromatograms of the
sample and of the standard (Astasol® PCB MIX-1).
Procedural blanks were run and taken through all
phases of the analytical procedure. The RSDs for
triplicate measurements of 20 randomly selected
replicates were lower than 10% for all analyzed
PCB congeners. The accuracy of the extraction and
analytical procedures were checked using sediment
reference material Metranal” 14. Analysis of this
reference material showed satisfactory accuracy,
with recovery rates from 83% to 117% for all ana-
lyzed PCB congeners except PCB 118.

TOC analysis of freeze dried sediment was per-
formed in three replicates using Shimadzu TOC-
5000A (Japan) converting the organic carbon to
CO,, equipped with a non-dispersive infrared gas
analyzer. The RSDs for TOC analysis replicates
were lower than 2%.

2.5 Data analysis

Principal component analysis (PCA) was used to
study the correlation structure of PCBs and TOC
and for the indication of associations between sam-
ples and variables. PCBs concentrations and TOC
contents underwent linear PCA (a particular type of
factor analysis) using the Canoco program (Ter
Braak, Smilauer, 2002). Principal components are
calculated by linear combinations of the original
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variables taken as orthogonal to one another. The
first principal component accounts for the maxi-
mum amount of variance and subsequent principal
component explain successively smaller quantities
of the original variance. The computed principal
component score plot shows the samples as points
and the variables as vectors. Each sample can be
conceived as a point in a k-dimensional space,
where k is a number of variables taken into account.
The vector lengths indicate the variability associ-
ated with a single variable, and the cosine of the
angle between the vectors reflects the degree of
correlation between variables.

3. Results and discussion

Tab. 1 gives the concentration levels of the indi-
vidual PCB congeners in sediment samples of both
grain size fractions in a ng g on dry weight basis,
28 PCBs and TOC contents. All PCB congeners
were observed in most of the investigated sediment
samples, but PCB congener 118 was not detected in
< 2 mm fraction in the sampling site 2 and in < 200
um fraction in the sampling sites 1 and 2. In the
sampling site 3 located in the Komarov village, the
highest £8 PCB concentrations 997 and 952 ng g’
were found in both sediment grain size fraction < 2
mm and < 200 pm, respectively.

Composition of individual PCB congeners found
in both sediment grain size fractions is percentually
visualised in Fig. 2. PCB 28 predominated in PCB
composition in both sediment fractions in all sam-
pling sites except the first one. The most abundant
PCB congener 28 constituted 42—73% of the total
amount of PCBs in the five sites, however, in the
first sampling site PCB 28 represented only about
21% of the total amount of PCBs. PCB 101 and
PCB 153 predominated in the first sampling site
located in Nefezin village, 2 km from the spring of
the Cerveny potok. PCB 101 represented up to
29.9% and PCB 153 up to 24.5% of the total
amount of PCBs in the first sampling site.

High concentrations of PCB 28 accounting for
737 and 575 ng g were found in sediment frac-
tions < 2 mm and < 200 pm in the third sampling
site, respectively. Concentrations of PCB 28 then
decreased in following sampling sites along the
longitudinal profile of the stream, but were still
high (146 — 262 ng g"). In the third sampling site,
concentrations of PCBs 153 and 138 were up to
54.5 and 64 ng g, respectively. This indicates con-
tamination by PCBs commercial mixtures Delor
103 and Delor 105 below the discharge of munici-
pal waste water treatment plant in Komarov village
which also treats waste water from the engineering
plant Buzuluk Komarov.

Table 1. Mean concentrations of the individual PCB congeners, £8 PCBs concentrations and TOC contents in both sediment

grain size fractions of the Cerveny potok.

Tabulka 1. Primémé koncentrace jednotlivych kongenerdt PCB, koncentrace 8 PCB kongenerl a obsah organické hmoty

(TOC) v obou zrnitostnich frakcich sedimentii Cerveného potoka.

Sampling PCB28  PCB PCB PCB PCB PCB PCB PCB ¥ 8 PCB TOC
site 52 101 118 153 138 180 194
nge'l [ngg'l [nge'l [nge'l [ngeg'l [ngeg'l [ngeg'l [ngeg'l  [ngg']l  [mass %]
< 2 mm fraction
1 33 <1.0 4.6 <1.0 2.4 1.8 1.6 <1.0 15.3 0.7
2 39.9 <1.0 12.8 N.D. 9.1 10.1 3.4 2.8 78.9 3.7
3 737 71.9 522 11.6 43.1 44.9 18.0 17.7 997 12.6
4 174 17.5 29.1 2.7 34.4 48.7 18.2 48 330 6.5
5 132 72 10.4 <1.0 13.8 13.8 6.3 6.8 192 5.5
6 152 14.8 32.1 5.8 30.1 38.1 19.0 7.1 299 11.1
<200 pm fraction

1 6.9 1.1 4.8 N.D. 73 5.9 2.7 1.1 29.9 4.0
2 42.0 1.5 15.3 N.D. 14.1 11.5 5.1 2.1 91.6 3.7
3 575 81.2 97.2 34.4 545 64.0 34.7 11.1 952 113
4 200 21.8 44.0 10.7 34.2 36.8 19.3 5.1 372 3.7
5 262 22.4 49.7 10.4 31.8 38.1 16.7 6.5 438 73
6 146 14.6 65.8 8.9 343 46.6 22.1 7.1 346 9.6

N.D.= not detected (detection limit of the method was 0.3 ng g™
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Fig. 2. Composition of individual PCB congeners in both sediment grain size fractions.
Obr. 2. Kongenerové slozeni PCB v obou zrnitostnich frakcich sedimentti.

Taniyasu et al. (2003) reported trichlorobi
p-henyl congener 28 to be the most abundant con-
gener found in Delor 103 accounting for 29% of the
total chlorobiphenyl content, whereas penta- and
hexa-chlorobiphenyls were the dominant congeners
in Delor 105. In Delor 105 hexa-CB congeners 138
and 153 were the most abundant ones, together
accounting for 25% of the total chlorobiphenyl
content. In 1967 and 1968, the production of Delors
103 and 105 was initiated in the former Czechoslo-
vakia for use in transformers and capacitors (Ho-
loubek, 2000). These technical mixtures are gener-
ally comparable to Aroclors 1242 and 1254 (Schulz
et al., 1989). Delor 103 was used as a dielectric
fluid in capacitors and Delor 105 was used in trans-
formers manufactured in the Czech Republic.

In the first sampling site, the concentrations of
¥8 PCBs were 15.3 and 29.9 ng g in sediment
grain size fraction < 2 mm and < 200 um, respec-
tively. This contamination of the background area
near the spring of the Cerveny potok is evident due
to the intensity of atmospheric transport of PCBs.
In the first sampling site, low-chlorinated PCB 28
represented about 21% of the total amount of PCBs.
Nondek and Frolikova (1991), who published
strong contamination (100-1900 ng g’ PCBs) of
bottom sediments of Labe River and Jizera River in
the Czech Republic, reported that the intensity of
atmospheric transport to non-industrialized areas
(Sumava Mountains) was comparable with that
reported in the USA during the 1970's.

High contamination of the Cerveny potok sedi-
ments, up to 997 ng g”' of =8 PCBs, is also signifi-

cant in comparison with other watersheds in Central
and Eastern Europe monitored in the last decade. In
sediments of Zemplinska Sirava water reservoir
(Slovakia), the concentrations up to 547 ng g of £9
PCBs were measured (Dercova et al., 2009). In
sediments of the Elbe River (Czech Republic) and
the Odra River (Poland) the concentrations up to
345 and 349 ng g' were reported, respectively
(Rudis et al., 2009; Wolska et al., 2003).

It has been known that PCBs associate mainly
with organic carbon-rich particles and positively
correlated with organic carbon contents (/wata et
al., 1995; Sanders et al., 1996). Fig. 3 shows con-
centrations of individual PCB congeners normal-
ized to TOC content in both sediment fractions. The
results indicates that the more highly chlorinated
PCB congeners tend to be more associated with
finer organic carbon particles of the < 200 um
sediment fraction. Sorption of PCBs onto sediment
can be characterized by a combination of absorp-
tion by amorphous organic matter (biopolymers)
and extensive adsorption onto carbonaceous
geosorbents (e.g., coal, soot, and kerogens)
(Gdaniec-Pietryka et al., 2007). The higher per-
centage of the more highly chlorinated PCB conge-
ners associated with the <200 um sediment fraction
could be explained by higher content of high-
surface area carbonaceous material (HSACM),
which is largely responsible for the nonlinear sorp-
tion of nonpolar organic pollutants.

The result of PCA revealed that the first principal
component (FACI1) accounted for 92.7 % of the
total variance (Fig. 4). This component had positive
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loadings on all PCB congeners and TOC. The gra-
dient along the X-axis from the left to the right
indicates an increase in PCBs contamination. Two
samples located in the left side of PCA plot are
upstream samples located above the source of pol-
lution in the Komarov village. On the contrary, the
most contaminated sample 3 is located on the right
side of the plot. The second principal component
(FAC2, 4.5 % of total variance) had positive load-
ings on TOC and highly chlorinated PCB congeners

except PCB 118. This supports the fact that the
second principal component is the geochemical
factor, in which concentrations of associated highly
chlorinated PCB congeners depend on TOC con-
tents. Isomers with higher chlorine content bind
preferentially to organic matter present in the solid
phase; they are not easily degraded and are poorly
extracted from sediments by water (Holoubek,
2000; Gdaniec-Pietryka et al., 2007).

< 2 mm fraction < 200 pm fraction
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Fig. 3. Concentrations of individual PCB congeners normalized to TOC content in both sediment fractions.
Obr. 3. Koncentrace jednotlivych kongenert PCB v obou zrnitostnich frakcich sedimentl vztazené na jednotku obsahu organické

hmoty (TOC).
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Fig. 4. Principal component score plot of the first and second factors accounting for 97.2% of the total variance; 6 sediment samples
of <200 pm grain size fraction. The dark bubble areas are proportional to £8 PCBs concentration in the sediment samples.

Obr. 4. Graf analyzy hlavnich komponent (PCA) zobrazujici prvni a druhou faktorovou osu, které vysvétluji 97.2% celkové
variability dat; 6 vzorkt sedimentd zrnitostni frakce < 200 um. Plocha tmavych kruhti je proporcionalni k £8 PCB kongenert

v jednotlivych vzorcich sedimenti.

20



Distribution of PCBs in sediments of the Cerveny potok, stream contaminated by technical PCB mixtures delor, Czech republic

4. Conclusion

PCB indicator congeners (28, 52, 101, 118, 138,
153, 180 and 194) were observed in most of the
investigated sediment samples. In the sampling site
3 located in Komarov village, the highest 8 PCB
concentrations 997 and 952 ng g (dry weight)
were found in both sediment grain size fractions < 2
mm and < 200 um, respectively.

Concentrations and composition of individual
PCB congeners indicate the contamination by PCBs
commercial mixtures Delor 103 and Delor 105 (an
equivalent of AROCLOR 1242 and 1254) below
the discharge of municipal waste water treatment
plant in Komarov village which also treats waste
water from the engineering plant Buzuluk
Komarov. These PCBs technical mixtures were
used as technical fluids in transformers and capaci-
tors in the Czech Republic. The most abundant
PCB congener 28 constituted up to 73% of the total
amount of PCBs, PCB congeners 153 and 138 con-
stituted up to 22% and 20% of the total amount of
PCBs, respectively.

The results of PCBs concentrations normalized

to TOC content as well as the results of PCA analy-
sis indicate that the more highly chlorinated PCB
congeners tend to be more associated with finer
organic carbon particles of <200 pm sediment frac-
tion, which could be explained by higher content of
HSACM, which significantly affects the sorption of
hydrophobic contaminants.
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DISTRIBUCE PCB V SEDIMENTECH CERVENEHO
POTOKA KONTAMINOVANEHO TECHNICKYMI
SMESMI DELOR, CESKA REPUBLIKA

Petra Hnatukova, Helena BureSova, Lucie Kochankova,
Jitka Bdumeltova

Polychlorované bifenyly (PCB) patfici k tzv. persis-
tentnim organickym polutantim (POP) pfedstavuji vel-
kou environmentalni zatéz, jelikoz jsou velice Spatné
rozlozitelné a zdrzuji se v Zivotnim prostiedi po dlouhou
dobu. Jsou kumulativni a ohrozuji zdravi organismu
véetné Cloveka 1ivpomémé nizkych koncentracich.
Vzhledem k fyzikalnim vlastnostem PCB, jako je nizka
rozpustnost ve vodé a schopnost sorpce na organickou
hmotu, dochazi ve vodnim prostfedi v sedimentech
k jejich vyznamné kumulaci.

V Ceské republice jsou polychlorované bifenyly nej-
problémové;jsi skupinou POP z divodu vyroby a hojného
pouzivani na naSem uzemi jeste¢ v dobé, kdy uz byly ve
svété znamy jejich negativni dopady. Ackoliv vyroba
PCB, ktera od roku 1959 probihala v chemickém zavodé
Chemko Strazské v byvalém Ceskoslovensku, byla
v roce 1984 zakazana, je z divodu jejich dlouhého setr-
vani v prostfedi naSe tizemi pod vlivem zvysSené zatéze
dodnes.

Prispévek se zabyva sledovanim mnozstvi PCB v se-
dimentech Cerveného potoka v povodi Litavky, kde se
dlouhodobé objevuje jejich zvySend koncentrace.
Z vysledkd vyplyva, ze ptestoze se jednd o drobny po-
vrchovy tok, dosahuje soucasna kontaminace jeho sedi-
mentl urovne, které dosahovaly zatizené sedimenty Labe
v pocatku 90. let.

Na jafe roku 2008 byly odebrany vzorky sedimenttl na
6 odbérovych mistech v podélném profilu Cerveného
potoka, z nichz dvé se nachazela nad zdrojem kontami-
nace a Ctyfi pod nim (obr. 1). Vzorky sedimentt byly
lyofilizovany a rozsitovany na zrnitostni frakce < 2 mm
a < 200 um a nasledné extrahovany Soxhletovou extra-
kei a predcistény metodou SPE na florisilu. Koncentrace
osmi indikaénich kongenera PCB (PCB 28, 52, 101, 138,
153, 180 a 194) byly méfeny metodou plynové chroma-
tografie s ECD detekci. Dale byl vyhodnocen obsah
organické hmoty (TOC) v sedimentech.

Celkové koncentrace PCB se v zrnitostni frakci < 2
mm pohybovaly od 15,3 do 997 ng g”' susiny, ve frakci <
200 pm bylo rozpéti koncentraci 29,9 az 952 ng g™ susi-
ny (tab. 1). Kongenery PCB 28, 52, 101, 138, 153, 180 a
194 byly naméfeny ve vSech vzorcich sedimentl. Nej-
vy$si koncentrace £ 8 kongenertt PCB byla namétena na
odbérovém misté ¢. 3 v obci Komarov, dale po sméru
toku se mnozstvi PCB v sedimentech snizovalo. Odbé-
rovy profil ¢. 3 se nachazel pod zalsténim odtoku
zCOV v obci Komarov, kterd Cisti i odpadni vody z
mistniho strojirenského podniku Buzuluk Komarov.
zdroje kontaminace na odbérovém misté ¢. 2 a 1. Kon-
centrace PCB pozitivn€ korelovala s obsahem organické
hmoty v sedimentu (% TOC). Po pfepoctu koncentraci
jednotlivych kongenert PCB na jednotku TOC se ukaza-
lo, ze na jemngj$i frakci sedimentu (< 200 um) se vaze
vice PCB (obr. 3).

Nejveétsi  procentualni zastoupeni mél u  vSech
odbérovych profili kromé prvniho nizkochlorovany
kongener PCB 28. Vysechlorované kongenery PCB se
prednostné sorbovaly na jemnéjsi zrnitostni frakci < 200
pm a jejich podil ve vzdalenéjsich mistech od zdroje
kontaminace se zvySoval. Kongenerové slozeni konta-
minace s dominanci kongenertt PCB 28 (22—-74%), PCB
153 (5-22%) a PCB 138 (5-20%) v X 8 kongenerti PCB
indikuje znecisténi technickymi smésmi Delor 103 a
Delor 105, které jsou svym kongenerovym slozenim
srovnatelné se smésmi AROCLOR 1242 a 1254.
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