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Abstract: Considering that microplastics are widespread in the marine environment, in this study we
evaluated the presence, identify distribution, abundance, shape type, and color of microplastics in
surface sediment along the Montenegrin coast, on the Adriatic Sea. These preliminary results provide
the first published record of microplastics found in the surface sediment of this area and highlight
the importance of microplastics as a component of marine debris. We documented the presence of
microplastics at all sampling locations. The identification of polymer types was performed using
Fourier-transform infrared (FTIR) spectroscopy, whereby the presence of three polymer types became
evident: polypropylene (54.5%), polyethylene (9.7%), and acrylate copolymer (2.0%). Another 22.2%
of particles were unidentified polymers, and the remaining 11.5% were non-synthetic materials.
The most common shape type of microplastics was filaments (55.5%), followed by granules (26.3%),
fragments (14.9%), and films (3.3%). The dominant colors of microplastics followed the order:
blue > yellow > red > clear > black > green > blue-white > white. The average abundance of
microplastics in all sampling locations was 609 pieces of microplastic/kg of dry sediment. Compared
with other studies, the surface sediment of the Montenegrin coast is moderately to highly polluted
with microplastics, depending on the examined location.

Keywords: microplastics; sediment; FTIR-ATR; Montenegro; Adriatic Sea

1. Introduction

Plastic production has increased around the world due to its useful properties; hence,
there has been an increase in plastic waste and global plastic pollution [1]. According
to Cole et al. [2], in the marine environment, plastic is considered the main “ingredient”
of marine waste. For this reason, it is not surprising that plastic particles of different
sizes and shapes are found in all segments of marine ecosystems around the world [3].
It has been estimated that 20% of plastic waste in the sea comes from sea-based sources
(shipping, fisheries, fishing, and oil and gas platforms) [4,5], while as much as 80% comes
from land-based sources (municipal waste, industrial activities, improper waste disposal,
landfills, tourism, combined sewerage systems, etc.) [6]. The presence of marine plastic
litter, which may contain harmful contaminants, poses a potential risk to marine ecosystems,
biodiversity, and food availability [7]. Due to the marked growth in the production and
use of plastics, there is a need for its identification and analysis in sediments, seawater, and
living organisms.

Microplastics (MPs) are defined as plastic particles smaller than 5 mm [5]. MPs are a
relatively new type of pollutant that is widely distributed in the marine environment, so
understanding the distribution and accumulation of this form of pollution is crucial for
environmental risk assessment [7,10].

J. Mar. Sci. Eng. 2021, 9, 841. https:/ /doi.org/10.3390/jmse9080841
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The Mediterranean Sea, including the Adriatic Sea, is one of the most heavily polluted
marine regions of the world (including microlitter) due to a high degree of urbaniza-
tion, industrialization, and tourism [11-14]. The Adriatic Sea, shared by seven countries
(Italy, Slovenia, Croatia, Bosnia and Herzegovina, Montenegro, Albania, and Greece), is
a relatively small and semi-enclosed basin with a low water recirculation rate, making it
particularly susceptible to pollution [15]. Recent studies have reported the presence of
high concentrations of MPs in all parts of the Adriatic Sea, on beaches, at the sea surface,
in sediments, and in biota [Y,16-23], including polypropylene, polyethylene, polyvinyl
chloride, polyethylene tetraphthalate and others. After accumulating in sediments, MPs
become available to a wide range of benthic organisms, including some commercially
important species of crustaceans, cephalopods, echinoderms, shellfish, fish and others. [24].

Taking into account that MPs are one of the descriptors of the Marine Strategy Frame-
work Directive [25], with the present study we aimed to assess the quantity, distribution,
and identification of MPs in the surface sediment along the Montenegrin coast (Adri-
atic Sea), collected from six locations in Boka Kotorska Bay and four locations from the
coastal part of the open sea. We hypothesized the following: (1) MPs are found in all
sampling locations; (2) the abundance of MPs is higher in locations in Boka Kotorska Bay,
which are characterized by reduced contact with the coastal part of the open sea; and
(3) polypropylene (PP) and polyethylene (PE) are the most abundant MPs because they
represent polymers with the highest annual demand. The results from this study provide
insight about MP pollution in surface sediments of the Montenegrin coast and will serve
as a baseline for future comparisons, research, and monitoring of the state of the marine
ecosystem and hopefully to protect it.

2. Materials and Methods
2.1. Sampling Area

Surface sediment samples were collected, during the autumn of 2019, along the
Montenegrin coast from six locations in Boka Kotorska Bay—L1 (Dobrota), L2 (Orahovac),
L3 (Sveta Nedjelja), L4 (Tivat), L5 (Bijela), and L6 (Herceg Novi)—and four locations from
the coastal part of the open sea—L7 (Zanjice), L8 (Budva), L9 (Bar), and L10 (Ada Bojana).
The study area and sampling locations are shown in Figure 1. The selection of these
locations was based on the differences in tourist activities, population density, and harbors
surrounding the locations.

Mlovenia

W Croatia ﬁ
f
- Bosnia and ::; s \

Orahovac A
Herzegovina L3 - Sveta Nedjelja
L4 - Tivat
L5 - Bijela
L6 - Herceg Novi
L7 - Zanjice
L8 - Budva
Lg - Bar
L1o - Ada Bojana

Italy Moninegro

Albanial

Figure 1. Study area and locations of sampling sites.
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Dobrota, Tivat, Bijela, and Herceg Novi are the most populated places in the Boka
Kotorska Bay; they are characterized by developed tourism, a large number of restaurants,
hotels, beach bars, and intensive fishing activities. These locations are a waterway and
a stopover for tourist boats and yachts that sail into the Boka Kotorska Bay throughout
the year. By contrast, Orahovac and Sveta Nedjelja represent small, quiet, and sparsely
populated fishing villages. Zanjice is an uninhabited area, but in the summer months it is a
well-known tourist destination with a large number of restaurants and beach bars. Budva
is also known as the “tourist metropolis of Montenegro”, while Bar is mostly characterized
by the presence of a port into which enter cargo container ships, bulk carriers, tankers,
and passenger ships of various dimensions. Ada Bojana is a river island formed by the
river of the same name at the estuary in the Adriatic Sea. The Bojana River flows through
Montenegro and Albania and carries with it a great pollution potential.

Sediment samples (upper 5 cm) were collected using a Van Veen grab sampler and
transferred to the laboratory. To prepare those sediment samples for analysis, after the
homogenization which was carried out by conning and quartering, the samples (about
500g) were frozen at —18 °C in aluminum containers, after which they were freeze-dried
at —40 °C for 48 h (Alpha 2-4 LD plus, CHRIST, Hagen, Germany) to prepare aliquots for
MP extraction.

2.2. Separation of MPs Particles (MPPs)

After freeze-drying, samples were subjected to density separation. To isolate MPs from
sediments, we used concentrated NaCl solution as proposed by Thompson etal. [26]. In a
glass jar (1 L), 100 g of dry sediment and 0.5 L of concentrated NaCl solution (concentration
5.475 mol/L, density 1.2 g/cm?, solubility 360 g in 1 L of water) were added. For 2 min, the
sample was manually shaken vigorously and left to sediment for 24 h. Subsequently, the
solution was decanted, and the supernatant, which contains the MPs, was sieved through
a 63 um steel sieve. With Mili-Q water, the material retained on the sieve was rinsed in a
glass Petri dish. The procedure was repeated two times for each sample. The solutions were
filtered using a vacuum pump on to Grade C glass fiber filters, stored in Petri dishes, and
left to dry (ambient temperature) before the visual analysis. No MPs were identified under
the 63 um sieve. The MPPs in the samples ranged from 0.1 to 5 mm in size, which is within
the definition of MPs [8], so there was no significant loss of MPs using a 63 pm sieve.

2.3. Visual Identification of MPPs

MPs in sediment samples were identified and counted based on their shape and color
according to protocols developed and recommended by Frias et al. [27]. An Olympus
SZX16 imaging microscope (with DP-Soft software) was used for visual identification.
Images of the MPs were taken using Image] software (ver. 2.0.0). MPs can be of different
colors: clear, white, blue, green, yellow, red, black, etc. [25]. According to the shape, MPs
were categorized as granules, films, filaments, or fragments [ 16,28]. Granules have a regular
round shape and usually a smaller size; these include pellets or resins. Films are thin,
flexible, and usually transparent compared with fragments. Filaments are thread-shaped,
oblong, and may look like strips. Fragments are irregularly shaped particles, rigid, thick
with sharp curved edges [16,29,30]. To reduce errors, we followed the guidelines given by
Hidalgo-Ruz et al. [31] during visual identification: no visible organic or cellular structure,
the filaments should be of consistent thickness and color along their entire length, the
particles should be clear and uniformly colored, and transparent and white particles should
be observed under a high-magnification microscope [31]. MPs on the filters were counted
three times, with the discrepancy not exceeding 5%. Abundances were calculated as the
total number of MPs/kg of dry sediment.

2.4. Analysis of Polymer Types

Polymer composition of MPs in sediment samples was analyzed qualitatively using
micro Fourier-transformer infrared (p-FTIR) spectroscopy (Perkin Elmer Spotlight 200i,
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attenuated total reflectance (ATR));, making it possible to-determine the chemical composi-
tion of natural and synthetic (polymer) materials. FTTR offers the possibility for precise

identification of polymer particles according to their characteristic IR spectrum [17,32,33].

Polyrhers wereidentified by comparing-each FTIR spectrum with spectra from a custom
polymer library.

2.5. Quality Assurarice aid Quality Control

Contamination in work can cause significant overestiination of quantitative results [34].
Therefore, special attention was paid to preventing and minimizing contamination at-all
steps: All sampling tools (such-as glass samipling centainers, metal spatulas, tweezersy and
analysis accessories (such as filters, aluminum foil, glass petri dishes) were washed and
cleaned just before sampling and analysis,-and all analyseés were performed-quickly to
prevent-contanunation from the air. Samples were exposed to-air for only a_short-amount-
of time. The entire procedure was performed in a fume hooed, which had been:cleaned
before the work started. The work surfaces were cleaned with high-quality ethanel before:
each process/activity. Glassware and metal accessoties used for each analytical step had
been washed and rinsed with Mili-Q water. All utensils and dishes were covered, with
precleaned aluminum foil immediately after manipulation. After filtration, the filters
were stored in glass Petri dishes. Pure cotton lab coats were used at-all times, and special
attention was paid to limiting synthetic clothing,

2.6. Statistical Analyscs

We used the PRIMER 7 software to perform permutational multivariate analysis of
variance (PERMANOVA) [35], in which data were. ‘square-root transformed before analysis
orn the basis of the Bray-Curtis similarity miatrices. The design incorporated two factors:
(1) location (L1, L2, L3, L4, 15, L6, 1.7, L8; LY, and L10) and (2) zone {Boka Kotorska Bay
and the coastal part of the open sea). Principal coordinate analysis (PCO) was performed to
describe the abundance of différent types of plastic polymers among the sampling locations
considered and to test-our hypotheses about the amount of MP coritamination in surface
sediment samples along the Montenegrin coast.

3. Results

MPs were found in sediment_samples.f'rbm all examined locations, as expected from
hypothesis 1. Because the potential MPPs looked similar in terms of morphology (e.g.,
color, texture, and shape}, at least 15%. of the collected MPPs from. each sample (688 in total}

‘wére analyzed for their chemical composition to identify common polymers; representing

the most common itemns in sediment samples from all locations: _
Polymer identification: by FTIR spectroscopy revealed that 54.5% of the analyzed
particles were polypropylene (PP), 9.7% were polyethylene (PE), and 2:0% were acrylate

copolymer (AC copol.}, while the identity of 22.2% of particles could not be determined. The

resitlts showed the presence of polymeric material, different copolymers that are difficult
to determine correcily, so we marked them as unidentified polymers. The remaining 11,5%

~of MPPs were non-synthetic materials, mcludmg 5.1% cellulose, 4.9% organic matter, and
1.5% morgamc miatter {Table 1). '

PP was present at all exaiined-locations, with the largest proportionat L1. PE was.
present at seven locations, with the largest proportion at £8. AC copol. was present at

only three éxamined locations. Unidentified polymers were observed at eight examined

locations, with L6-containing the largest amount; that location also had the highest content

‘of organic matter. Cellulose was identified at nine of the examined locations:

Based on results of chemical identification, which positively identified 88.5% of the-
analyzed MPPs as plastic, we determined that the corrected avera ge abundance of MPs in
all locations was 609 MPs/kg of dry sediment, with the highest MP concentration at L1
(2500 MPs/Kkg of dry sediment) and the lowést at L2:(150 MPs/kg.of diy sediment). The
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mean concentrations of MPs in the surface sediments of the Montenegrin coast were in the
descending order L1 >L6>18>15>L7>L10>14>13>19> L2

Table 1. The results of the polymer identification using attenuated total reflectance-Fourier-transform
infrared spectroscopy, tested in 100 g of dry sediment for each location.

Location Plastic Materials Total
PP PE ACCopol.  Unidentified (MPs/100 g)
I 246 0 4 0 250
12* 5 8 0 2 15
L3* 11 5 0 4 20
L4 * 14 7 0 5 26
ILb* 21 14 8 0 43
L6 26 0 0 95 121
L7 15 0 0 17 32
L8 18 15 0 25 58
L9 8 6 0 2 16
L10 11 12 2 3 28

361,

In the study by Boskovic et al. [36], preliminary results of visual identification of
MPs in sediments at sites L1, L2, L3, L4 and L5 were published, while in this study the
confirmed results of visual identification, abundance of different shape types and colors
of MP particles and, most importantly, chemical identification of polymers are presented.
Moreover, all data related to the other five locations (L6, L7, L8, L9 and L10) are presented
for the first time in this paper.

The PCO performed on data collected in this study showed that two factors (PCO1
and PCO2) explained 91.6% of the total variance in the data matrix (Figure 2). PCOI1
accounted for 53.6% of the variation while PCO2 accounted for 38.0% of the variation.
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Figure 2. Polymer abundances evaluated at each sampling locations using principal coordinate
analysis (PCO).

Based on Figure 2 and Table 1, we noticed that L1 was the most polluted location, with
the highest concentration of PP and the presence of AC copol., while L6 was the second
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most polluted location, where unidentified polymers were dominant, and according to.the
position within the codrdinates, the second dominant factor was PP. In:1.8, the abundance
varied according to.the three polymers, so the pollution at this location was higher than L7
due to the concentration of PE especially, which is presented in‘the lower part of the graph,
in-contrast fo unidentified polymers. The relationship with PP classified this location in the
positive quadrant of PCO2. The value observed in L5 showed that PE, PP, and AC copol.
were dominant, while &t L7 PP and unidentified polyimers were the most abundant. Qther

locations that are close to the zero coordinates of the graphs move in descending orderin

tetms of the amount of MP pollution: L10 > L4 > L3 > L9 > 1.2. There were no significant

‘correlations (p > 0.05) between either of the attached communities, that is, the abundance

of plastic polymers and the sampling locations. In fature research, more sediment samples
at the same location should be tested to-increase statistical significance when examining
potential relationships.

Considering the shape type, filaments (55.5%) were most coinmon, followed by gran-
ules (26.3%), fragments (14 9%), and films (3.3%). Filaments and fragments were found
at all examined locations, granules were identified at seven locations (L3, L4, L5, L6, L7,
L8, and L10), and films were found at five sampling locations. (L1, L3, L4, L5, and L8).
Oﬂly four locations (L3,-L4, L5, and L8) had all four shapes. Filaments were the most
dorminant shape at L1 (98%), followed by L2 (80%), 19 (56.3%}, L10 {53.6%), and L4 (34.6%).
The perceniage of filaments in L1 was the highest compared with. the other examined
locations.. Fragments were the most dominant Shape type at L7 and L3, with 50% and 35%,
respectively, while granules -were the most dominant shape type at L6, L8, and L5, with
76%; 46:5%, and 39.5%, respectively. Table 2 and Figure 2 show the classification of MP
patticles according to (a} shape and (b} color.

The most frequent MP color in all studied locations was blue {50.1%), foliowed by
yellow (22 7%} red.(11.7%), clear (8. 2%), black (4.3%), blue-white (1.5%), green (1.3%), and
white (0.3%) (Table 2}. The majority of filaments were blue, followed by clear, black, and
red. Granules were dominated by yellow and red; fragments by red, blue, and yeliow;.
and films by blue. Examples of collected MPs obtained under a microscope are present in
Figure 4. Non-plastic particles were mostly transparent alongside red filaments, yellow
fragments, and films:.

Table 2, Shape type and colors of MPPs identified in all samples by visual inspection, tested in 100 g
of dry sediment for each location.

Type of Shape Color Location
L1 15 Lé
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Figure 3. Classification of MPs (in %) according to (a) shape type and (b) color.

Figure 4. Examples of the collected MPs observed under a microscope. The images were obtained
using Image] software (version 2.0.0).

4, Discussion

The relative contribution of different shapes of MP recovered from sediment samples
at each location on the Montenegrin coast showed that filaments were most common
(55.5%), followed by granules (26.3%), fragments (14.9%), and films (3.3%). Filaments
are mainly derived from the breakage of fishing lines, wastewater, domestic outflows,
and from fabric and textile industrial production [14,37]. The source of granules could
be certain types of hand cleaners, cosmetic preparations, and some cleaning media [16].
The high number of fragments is related to the breakdown of larger plastic debris. The
presence of films indicates that these locations are contaminated with plastic coming from
packaging, bags, or wrappers [10].
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In the present study, 73.7% of MPs (filaments, fragments, and films) were secondary
MP products derived from the degradation and fragmentation of larger plastics through
biodegradation processes, photolysis, thermal oxidation, thermal degradation, and me-
chanical forces. A smaller percentage (26.3%) was identified as primary MPs (granules).
Arthur et al. [38] emphasized that for management purposes, it is crucial to have informa-
tion about the potential sources of MPs given that control strategies differ according to the
source and origin.

Previous studies have reported that filaments were the dominant type of MP in
sediments [16,26], which is consistent with our results. For example, in sediment samples
from the Central Adriatic Sea, Mistri et al. [12,37] revealed that the dominant shape of MP
was filaments. Blaskovi¢ et al. [Y] made similar observations, stating that filaments were
the principal form of MP pollution (90%) in sediment samples from the Eastern Adriatic
Sea. In the North Adriatic Sea, 96% of the primary MPs in samples of infralittoral sediment
were filaments [18].

The collected MPs presented different colors, and colored particles were found in all
locations. The detected colors of MPs were in the following order: blue > yellow > red >
clear > black > green > blue-white > white, findings that are consistent with other studies
on MPs [39—12]. Colored particles of MPs are very attractive to marine biota and similar to
natural prey, and are, therefore, very often replaced with food [43]. We conclude that MPPs,
based on the presence of different shapes and colors, may have originated from different
sources and have different origins, as indicated by Munari et al. [21].

FTIR analysis showed the presence of three polymer types: PP (54.5%), PE (9.7%), and
AC copol. (2%). The higher abundance of PP and PE supported hypothesis 3. Overall,
22.2% of particles were marked as unidentified and the remaining 11.5% were non-synthetic
materials. Our findings are consistent with Vianello et al. [17], who revealed that PE and PP
are the most frequently found polymers, accounting for more than 82% of MPs in sediment
from the Venetian Lagoon in Italy. Duis and Coors, Frére et al., and Abidli et al. [10,44,45]
also revealed that PE and PP are the most frequently found polymers. PP and PE are two
polymers with very high annual demand; hence, it is not surprising that they are the most
common polymers found in marine environments around the world, as well as in the
Adriatic Sea. These polymers have a wide range of applications (domestic and industrial),
most commonly used for packaging that is used once and then discarded, for textile
production, disposable bags, ropes, fishing gear, automotive components, production
of furniture parts, computer parts, electronic components, household goods, and other
products [14,16,37,16]. AC copol. provides excellent water resistance and is widely used in
the cosmetic industry for sunscreen, skin care products, hair care products, shaving creams,
body wash, and moisturizers [47].

Compared with literature data for the Adriatic Sea and around the world, the aver-
age abundance of MPs found in all sediment samples of this study (609 MPs/kg of dry
sediment) was lower than that reported for the Adriatic Sea, Italy [17]; the Pacific Ocean,
Japan [45]; and the Mediterranean Sea, Tunisia [41]. By contrast, we found similar values to
those reported in the North Sea, Belgium [4Y]. The concentrations of MPs in this study were
higher than measured for sediment samples from the Adriatic Sea, Croatia, Slovenia, and
Italy [9,14,18,50-52] as well as the Mediterranean Sea, Spain, Tunisia, and Italy [10,30,53,54].
Moreover, the average abundance of MPs in this study was higher than that observed
in the North Sea, Belgium, the Netherlands, England and France [16,49]; the Baltic Sea,
Russia [55]; the Atlantic Ocean, Argentina [42]; and the Indian Ocean, Iran [56] (Table 3).

The abundance of MPs we measured along the Montenegrin coast confirmed hypoth-
esis 2. We expected higher concentrations of MPs in the sediment at locations in Boka
Kotorska Bay (L1, L4, L5, and L6), which are characterized by reduced contact with the
open sea, in relation to locations from the coastal part of the open sea (L7, L8, L9, and
L10). In our study, L1, which is situated in Boka Kotorska Bay, was the most contaminated
location (2500 MPs/kg of dry sediment). Higher concentrations of MPs in sediment were
attributed to areas with higher population densities, enclosed harbor areas (Port of Kotor),
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tourist locations, and a high density of restaurants and fishing activities; these features
characterize L1. This location is a waterway and a stopover for a large number of cruisers
and yachts that enter throughout the year, and this all can significantly affect the quality of
marine sediment and contribute to pollution [57]. Many authors suggest these factors are

some of the main sources of MPs in the marine environment [10,16,39,41,58,59].

Table 3. Comparison of MPs concentrations in marine sediments found in this study and from previous studies in the literature.

No. of Surveyed

Mean Concentration

Location Water Body Habitat Stations (MPs/kg of Dry Sediment) Reference
Montenegro Adriatic Sea Surface sediment 10 609 Present study

Croatia Adriatic Sea Surface sediment 10 177.61 [“]
Croatia Adriatic Sea Surface sediment 7 310 [51]
Croatia Adriatic Sea Seabed 20 360 [14]
Croatia Adriatic Sea Surface sediment 17 245.6 [52]
Slovenia Adriatic Sea Infralittoral 6 170.4 [18]
Italy Adriatic Sea Lagoon 10 14452 [17]
Italy Adriatic Sea Surface sediment 7 254.57 [50]
Italy Mediterranean Sea  Coastal sediment 9 272.8 [54]
Italy Mediterranean Sea Seafloor 29 1.7 [53]
Tunisia Mediterranean Sea  Surface sediment 4 7960 [41]
Tunisia Mediterranean Sea  Surface sediment 2 242 [10]
Spain Mediterranean Sea  Shallow sediments 6 499.065 [30]
Belgium North Sea Harbor 11 166.7 [16]
Belgium North Sea Surface sediment 7 585.29 [49]
Netherlands North Sea Surface sediment 11 2245 [49]
England North Sea Surface sediment 4 306 [49]
France North Sea Surface sediment 5 481.2 [49]
Russia Baltic Sea Bottom sediment 7 34 [55]
Argentina Atlantic Ocean Seafloor 7 182.85 [42]
Japan Pacific Ocean Surface sediment 2 1800 [48]
Iran Indian Ocean Surface sediment 5 61 [56]

The lower abundance of MPs in the sediment from L4 (260 MPs/kg of dry sediment),
Boka Kotorska Bay, was surprising because it is a tourist destination located in the luxury
marina Porto Montenegro. There were similar lower abundances of MPs at L9 (160 MPs/kg
of dry sediment) and L10 (280 MPs/kg of dry sediment), the coastal part of the open sea.
At L7 (320 MPs/kg of dry sediment), also the coastal part of the open sea, the presence
of MPs in the analyzed sediment was higher than expected. The results could be related
to strong sea currents, waves, and winds, all of which might translocate MPs in surface
sediment far away from its source, leading to a reduction or accumulation of MPs in
certain locations [10,13,14,18,30,41,60]. The low concentrations of MPs in the sediments
from L2 (150 MPs/kg of dry sediment) and L3 (200 MPs/kg of dry sediment) might be
related to the low population density in this part of the coast compared with the other
locations. In addition, L2 receives input of fresh water from the Ljuta River, which might
transport MPs to other parts of Boka Kotorska Bay and into the Montenegrin coast. In this
context, Laglbauer et al. [15] and Zeri et al. [61] suggested that the input of fresh water
could be a crucial factor affecting the distribution of MPs in marine environments. The
occurrence of MPs at L5, L6, and L8—with 430, 1210, and 580 MPs/ kg of dry sediment,
respectively—is in line with the expected results, considering that they represent tourist
centers, are characterized by high population density and intensive fishing activity, and
have notable wastewater discharges.

MPs can be discharged into the sea indirectly via wastewater [21,41,59]. We emphasize
that the issue of wastewater treatment has not been completely solved on the Montene-
grin coast. Furthermore, Montenegro has a problem with the management and storage
of municipal waste, which can significantly affect the quality of marine sediment and
contribute to pollution. Six Montenegrin municipalities are geographically located along
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the south Adriatic coastline (Kotor, Tivat, Herceg Novi, Budva, Bar, and Ulcinj). In these
municipalities, apart from the permanent population, there is dynamic tourism, which
causes a higher inflow of wastewater [62]. There are eight sea outfalls in the municipality
of Kotor, three each in the municipalities of Budva and Bar, two in the municipality of
Ulcinj and one each in the municipalities of Tivat and Herceg Novi. In addition to major
sea outfalls, there are many uncontrolled local discharges. More of the outfalls in the
coastal region of Montenegro are old and in poor operational condition, deficient, and
have been earmarked for replacement or termination. In addition to wastewater from the
coastal region, a portion of wastewater from the central region of Montenegro flows into
the Adriatic Sea [62].

L1, which was the most polluted location in terms of the occurrence of MPs in the
surface sediment, receives the largest number of wastewater discharges. In such a context,
Browne et al. [59] concluded that up to 80% of MPs in sediment originate from the discharge
of wastewater into marine environments.

Compared with the literature data, the MP concentrations in surface sediment of the
10 sampling locations of the present study, with the exception of L1, where extreme MPs
values were recorded in the sediment, were medium to moderately contaminated with MPs.
The occurrence and distribution of MP contamination in the sediments at our sampling
locations can be related to several factors: dense populations, tourist and fishing activities,
wastewater discharges, passenger ships, harbors, freshwater inflows, strong currents,
winds, and waves. Many authors have reached similar conclusions [5,10,16,41,56,59].

5. Conclusions

We have provided evidence of the presence of MP contamination in surface sediments
along the Montenegrin coast, contributing to the knowledge of MPs’ distribution and abun-
dance. MPs were present in all samples of surface sediment, with an average concentration
of 609 MPs /kg of dry sediment, which is a relatively high MP concentration compared with
what has been reported for other parts of the Mediterranean Sea. The most abundant shape
of MP in the present study was filaments, a finding that is consistent with the literature,
while blue was the most common color. Considering the polymer type, PP was present
at all sampling locations, while PE was present at seven of ten sampling locations. Our
results showed the highest concentrations of MPs were in locations in the vicinity of highly
populated centers, municipal effluent discharge restaurants, fishing and tourist activities,
and a large number of cruisers that pass throughout the year. We have provided a useful
basis for further research to improve waste management policies, wastewater control,
transport control, and other potential effects to reduce plastic waste emissions into the
marine ecosystem.
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®ictnliriko-tehnaloiki fabulter, Univerzite? Crae Cenye

Dr Bilinma Damionovid-Viaision je dodiplomsks stediee zaveiila (9960 weefine na
MatslrEio-qobaslndkean Giloitens, Univerziwt Ure Gore, magistrinda 200 poiing na Okdsiehs
Buelmolopiye | biohemisgog ndinjersiva, Tehoolodhd-memlurthi fzkultet,  Univerzilet
Beagradu 1 dokionala 2005, godima, na Gdsicha Biotehonloghje 1 tarmaccuiskeg mdiniorive,
Tebhlmoloski fakulict, Laiverziet o Nevee Sadu 2 piisvange chatrakede  ploda mnesds
| Fpenrionfum vidgass Mt} aatheitignim ughendioksidom’ ).

L) svanje dozentp ivabupng §o 0068 godine na Metslneikoaehnolothom fakuliese o
Padtgarict ya oblagl Organcher hemiisha refmologifa, b ovanic vanednog, profesorn 2000 godme
as Matshodko-whrolodkorn fakulwse o Podyone a v zvenic redovaon molusora blsars e ns

storn fakulen 2006 podine.

L toku desadiakmiey rada bile e angsdovana kao predavag me predmctims. Crrgnnsha
hemijsks wehnologijn sintetiehih profesods, Oreanska hemibska iehrologis priradnih probovia,
Tehrolopia prerade vada 1 opoviie, Scekundarng siroving orgonske  bemiisie twehnolngie,
Organska bemifika twwhneologita T3 1L Tennndoghic privodnih bloaktivnib prafaveds 3 Hemijskd
reakiort.

Od povetia skalske I06/2087. godine angafovani jv e szvodoniy aastave §opa
privyjenjentn studilams Faltite Fvoine seedine aa Metslarikeotehaolothbam  fukultens Ka
Priedno-matenatichom fkultem u Podgoricl jo ongadovand od fholske 200900100 sadine as
lzvadeniu nestave so predunty Bioiehneingis u okvire smudikoy programa Fksperbamentaing
biolopiia § hiotchoelogija,

T2 Bifjans Damjanovid-Viatdica dida i moentor moogih dipioms&ih, spechaliscih
magistarskih radova o agor jo 3 koaulor preko 80 rsdova koo obsthvatalyy naudng mdovy
Stampane o Sasopivima, maaéor radove ssopfone ad naudming skupovima, straFivodke prgehie
studije, wdbenike ¥ pionogialiie Pesicdule aktivoe mminie engloskoy ieeika, koo | paah ae znan

ieliunskog joxika.
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Ispitivanje zagadivada u Zivotnoj sredini i Analititka hemija |
na MetalurSko-tehnoloskom fakultety i Instrumentalne
Mmetode na Samostalnom studijskom programu Farmacija.

/" REKTOR
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Prof. dr Nada Blagojevi¢

Mijesto i godina rodenja: Sarajevo, 1962.

e-mail: nadab(@wac.me

Nastavnicko zvanje: redovni profesor

Datum posljednjeg izbora: 17.12.2009.

Naucna oblast interesovanja: Instrumentalne metode hemijske analize, Analiticka hemija, Hemija Zivotne sredine
Osnovne studije: Prirodno-matematicki fakultet, Odsjek hemija, Sarajevo,1984.

Magistarska teza: ,Ponasanje crvenog mulja pri obradi mineralnim kiselinama®“, Prirodno-matematicki fakultet,
Sarajevo, 1990.

Doktorska disertacija: ,Analiticko odredivanje malih koli¢ina metala u legurama primjenom elektrohemijskih tehnika”,
Centar za multidisciplinarne studije Univerziteta u Beogradu, Beograd, 1998. god.
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Dr Dragana MiloSevi¢ MalidZan, vanredni profesor

BIOGRAFHA

Rodena sam 25.02.1978. godine u Podgorici, gdje sam zavrsila osnovau ("Sutjeska") i srednju $kolu
{gimnazija “slobodan Skerovic"),

Pricodno-matematicki fakultet, Odsjek za Biologiju upisala sam 1996 godine. Diplomirala sam 2001,
godine sa prosjeénom ccjenom 9,72 i tako stekia zvanje diplomiraniog biologa.

Postdiplomske studije na Bioloskom fakultetu u Beogradu smjer Citologiia upisaia sam 2001. godine.
Zvanje magistra bicloskih nauka stekla sam 22.04.2005, godine .odbranom magistarskog rada pod
nazivom "Primena histohemijskih metodau marfuloskcj arializi nervneg tkiva elazmobranhiia (Torpedo
marmorata i Scylfiorhinus capiculd) | kodtjoriba (Carassius auratus i Serranus scriba)”.

Doktorsku disertaciju pad nazivom: ~Motfoloika, eko[oska i geneticka d:ferencuacua vrsta roda. Rutilus.
Rafinesque, 1820 (Teleostei: Cyprinidae) iz Skadarskop Jezera" odbranila sam 16.01.2012. pgodine, na
Prirodno-matematickom fakuitetu, Studijski program Biologija, u Podgorici i stekla zvanje doktora
biolo%kih nauka,

Studijski boravci:-

- Februar 2009 - Institute of Zoology, Karl-Franzens University of Graz

- Jun, Jul 2009 — Institute of Zoology, Karl-Franzens University of Graz.

- Maj 2010~ Institute of Zoology, Karl-Franzens University of Graz

- Jul-Avgust 2011 - Institute of Zdology, Kari-Franzens University of Graz

Od 2002. godine zasnovala sam radni cdnos na Prirodno-matematiékom fakultetu u Padgorict (Studijski.
program Biclogija). U toku desetogudlsmeg radnog iskustva asistirala sam u laboratorljskim vjezbama na
predmetima: Sistematika | uporedna anatomija kiémenjaka ! i It, Limnologija, Hidrobiologija,
Biogeografifa i Metode istraZivanja u ‘ekologiji na -studijskom programu Biologija,  Prirodno-
matermatitkog fakulteta i Ribarstvo na Biotehritkom fakuitetu — smjer Stofarstve, 2018, goding izahrana
sam U akademsko zvanje docenta za predmete: Sistematika i uporedna anatomija kitmenjaka |,
Sistematika i uporedna anatomija kifmenjaks 11 na Prirodno-mateinatickormn fakultety Zoologija na
Biotehnickom fakultetu, 2018. godine u.zvanje vanredni profesor.
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Area and Bojana River Catchement {ltaly, Albania, Montenegro). Adricasm Partnérship, funded by the italian
Ministry of Enviranment, Tercitory and Sea, (03/2007-03/2010).http://meon.santateresa.enea.it/Star/index.htm.
Contributer fo.the project

3. It — Jugni Jadran {12/2008-11/2012) ~ Chemical testihg of sea water, sedimients:and biota. National Scientific
‘Research Project. Ministry of Science of Montenegro. Contributor to the project

4. ADRICOSM STAR Intermediate Project (rtaly, Montenegro) Adricosm Partenship, funded by the Ministry of
Sustainable development and Turisms of Montenegro and #alian Ministry for the Environrment, Land -and Sea.
(_09)'2012 -03/2013). http;/ www.cmcc.ttfadrlcosm -intermediate. Collaborataron the project’

‘5. Environmental Monitorifig Programme for Montenegro- Program monitoring of the status of the ecosystem-of the
coastal sea of Montenegro, within the MED POL - The Piograrime for the Asséssment and Contro! of Pollution in
the Mediterranean Region {UNEP/MAP). (2008-2015) httpi,ffwww.epa.o'rg.me)_’. Collaborator on the project

6. SEADATANET 2 - Pan-European Infrastructure for Ocean & Marine Data Management {35 countries riparian to all
European seas). Funding under FP7: Integrating Activities {1A). {10/2011-09/2015) http://www.seadatanet.org/.
Collaborator on the project
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30.

HAZADR.- Strengthening.common reaction capacity to fight sea poliution-of oil, toxicand hazardous substances in
A Montenegro and Albania). IPA. Adriatic CBC Programme 2007-2013 (10/2012-01/2015). http:www.hazadr.eu/.
Coilahorator on the project

EMODNet Chemistry 2 - European Marine Observation and Data’ Network-Chemistry (29 coastal countries
teparian to all European seas). Launched by the Directorate-General for Maritime Affairs and Fisheries (DG
MARE]), (2013-2016).http/www. emodnet -chemistry. eu;’portal}portal Collaborator on the project

BALMAS - Ballast water management system for Adriatic Sea Protection, IPA Adriatic Strateglc Programme (2013~
2016). Callabarator on-the project

Bilateral project Montenegro - Austria (2015-2016) - Investigation of the-effects of varicus heuroactive substances
on the mammary heart activity of Mytilus gallopravincialis L, Project menager

Bilateral Project Monteregro - Slovenia (2014-2015) - Determination and Impact of Metals and Coal Plants on Sea:
Organizations of Boka Kotorska and Trieste Gulf, Project. menager

Coraplex research on the ecosystem of the Mantenegrin Coastal Sea - KOTQR 2011-2015., Ministry of Education
and Science, Sector for Science and Higher Education - Contributor to the project

Monitoring @nd biomonitoring of water quality for mariculture and estimation &f natural sheilfish resources in the
Bokokator Bay, 2010-2018. Project of the Ministry of Agriculture and Rural Development - Contributor to the
groject

BIO-ICT in Informatics, INVO-HERIC program, First Center .of Excellence in Mantenegro, 2014-2017, Ministry of

Science. Contributorto the project

SEADATACLOUD - Further developing:the pan-European infrastructure for marine and ocean data, Program H2020
(2016-2020). http:www.seadatanet.org/aboutus/seaDataCloud. https://www.seadatanet.org/About-
us/SeaDataCIoud PI'OJECt manager of the. Montenegrm team.in: the project

Bilateral Project Momenegrc Lroatia (2016:2017) BID|OgICB| and Ecotoxicological Research of the Coastal Areas

of Monteniegro and Croatia (BIOECO-CROMON) -Coniributor to the project

Bilateral project Montenegro. - Serbia (2016-2018} ~ Fish, crustaceans ‘and shellfish, big-indicators of the

envirgnment of the Montenegrin coast. Contributor to the project

‘Bilateral Project Montenegro - Serbia (2016-2018) - Raman's spectroscopy stimuiated by the surface as a method

for monitering the inarganic nutrient in seawater. Contributor to the project

Bilateral Project Mantenegro - Serbia (2016-2018) - Sea and. freshwater microalga as an alternative source of
protein in animal feed. Contributor to theproject

Experimental farming of great Mediterranean scallop (Pecten jacobaeus),. 2016-2018. Transfer of knowlwdge
between sectors of higher education, research and industry — EuropeAid/136938/iD/ACT/ME. Contributor to the

project
21,

EMODNET Chemistry 3 - European Marine Observation and Data Neétwork-Chemistry. Launched by the-
Directorate-General for Maritime Affairs and Fisheries (DG MARE), {2017-2019). Project manager

PINNASPOT - The study, protection and possible breeding of pen shell (Pinna Nobilis) in the Boka Kotorska Bay.
Danation of Princ Albert I of Monacco. (2016-2019). Project menager _
International atoinic Energy Agency — IAEA - Enhancing. Coastal Management in the Adriatic and the Black-Sea by-
Using Nuclear. Analyttcal Technigues. IAEA Technicat application programme, program of reglonal -Cooperation,

cycle 2018-19". Project manager
International atomic-Energy Agency — IAEA RER2018006 "Enhancing Coastal Management in the Mediterianean,

the Black Sea, Caspian Sea and the Aral Sea by Using Nuclear Analytical Techniques” 2020-2024.  Rukovodilac
projekta

EMODNET Chemistry 4.- Eurapean Marine Observation and Data Network-Chemistry (2019-2023).. Rukovedilac

projekia crnogorskog tima
HarmoNIA “Harmonization and Networking for contaminant assessment in the. lonian and Adriafic Seas”
01.02.2018-30.11.2019). Adriatic-ionian Programme INTERREG V-B Transnational 2014-2020. Project manager of

the Montenegrin team inthe project

PROMIS —~ Procjena ekologkog stanja mora na osiovu sadriaja tekih metala i mikroplastike u sedimentu i ribama
u prlobalnom moru Crne Gore-(2019- 2021] Nacienalni projekat za- doktorande. Rukovodilac projekta

Shel]MED Skrining HEmijskih indikatora i molekularnih biomarkera u:morskim’ Skoljkama i ribama sa primjenom
u MEDicini i farmakologiji (2019-2021). Nacionalni-projekat - Rukovodilac projekta

ProDATA- -Support for- the -development: of physical oceanography and sea database for the coastal area of
Montenegro {01.2018-12.2019). A contest to encourage part:upatlon in the Horizont 2020 and COST programs of
the Ministry of Science. Project renager

Bilateral project Republic of Italy-Montenegro {2019-2020): Liltra-broadband spectroscopy for the detection of
emerging contaminants in the Boka Kotorska Bay. Project menager
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34.

Bilaterat Project Maontenegro - Serbia (2019-2020} - Isolation and therapeutical potential of avarol on the models
of neurcdegeneration. Contributor to the project

‘Bilateral Project Montenegro - Serbia {2019-2020) - Detection of stressors in marine ecosystern. based on
genaotoxicological and physiological markers in Mediterranean Mussel (Mytitus galloprovincialis). Contributor to
the project '

Bilateral Project Montehegro - Serbia (2019-2020) - Fish as bioindicators-of the ecclogical state of the adriatic sea.
Contributor to the project

Bilateralni Project Montenegro - Siovenia {2021-2022) - Sezonska dinamika bicakumulacije i biodostupnosti
zagadujucihy supstanci u dagnjama Mytilus galloprovincialis sa istoéne obale ladranskog'mora. Project menager
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Na podiags Zakons o visokem Solstvt {Ur. | RS & 571993 spramembe, dopoilve ter
popravii; v nadaljevaniuy: ZVi3), Statuta Univerze v Liubliary 7 dne 2112 2004 {Ur £ RS &
82005 in spremembe, dopolnitve ter sopravidh in Merll za volitive v nazive viss) osoiskih
utiteljev. zZnanstvenih delaveay ier sodelavoey Uriverze v Liubllant g gne 25102011 1
spremembe) ter na podiag! sklena 8. redne saje Senats Fakuifste ra ke in kemis!
tehnologio Univerze v Ljubljani 2 gne 23 03, 2018 izdajam

COLOCBO O IZVOLITVI V NAZIV IZREDN! PROFESOR IN RKRATI VISJ ZNANSTVEM!
SODELAVEC

izr. prof. dr. Gliver Bajt, rojens 08 01 1960 v Kopr
Ie drugif izvolisr v naziv izrednd profesor in hikrati vidji zranstven: sodelavec 23 podrodje
Kemija okolja, za obdobje pet let, in sicer od 23 03, 2078 do 22, 02 ZHEE.

Obrazipzitev:

tzr. prof. dr. Oliver Bajt, Je dne 14 07 2017 viozi viogo za izvolitev v izredni profesor za
podrocie Kemija okolja. Viogl je prilodil ki - in biliografske podatks,

Strokovna kKomigija v sestavis izr orof. dr Andreja iga}naf Gotvain, prof dr. Helang Prasan in
prof. dr. Mihael Toman (UL BF) je podaia puzitivao mnenje, na podlagi katerega je Senat
Fakultete za kemijo in kemijsko tehnologijo na seji dne 23 03, 20148 ugotovll, da so izpoinjeni
Vst pogaji Zakena o visokem Solstvu, Statuta Univerze v Littblfant ter Merl za volitve v nazive

visoko8oiskib uliteliov, znanstvenih delaveey in spdelavoey in ponovng izvolil izr prof. dr
Olivarja Bajta v naziv izredni profesor in hirati ViSH znanstveni sodelaver za podmdje Kemia
okolja.

Pravni pouic Zoper to odicébo je dovoliena pritozba na Senat Univerze v Liubljam. Pritozho
fe treda vioZitl v roku 15 dr od dreva vroditve te odlodhe v kadrovsko shizbo Fakuitets za
Kemijo in kemiisko tehnologiic Univarze v Livbliant, Valina pot 113,
Dekan:
prof dr durd Syste
Odisébo prajmaio; '
1. lzr prof. dr. Oliver Bajt, Vena Pilona 14
8000 Koper
- Kadrovska shulba UL FRKT
CAThI UL

IS



Curriculum Vitae

PERSONAL INFORMATION
First and last name: Oliver Bajt
Date and place of birth: 5.1.1960, Koper. Slovenia

EDUCATION

1994 PhD

Name of the institution: University of Ljubljana, Slovenia, Faculty for cliemistry and chemical
technology

1985 Master _

Name.of the institution: University of Ljubljana, Slovenia, Feculty for chemistry and chemical
technology

1983 Diploma

Name of the institution: University of Ljubljana, Slovenia, Faculty for chemistry and chemical
technaology

EMPLOYMENT

1990~  Position: researcher

Name of the institution: National institite of biology, Marine hielogy station

1983-1985 — Position: young researcher _

Name of the'institution: University of Ljubljania, Facully for cheinistry and chemical technology
1987-1990 — Position: engineer-developer

Name of the institution: Iplas, chemical company Koper, Slovenia.

FELLOWSHIPS AND AWARDS
1998 — 1999 Name of the institution: University of Clermont Ferrand, France, post doc, 4
months

TEACHING ACTIVITIES
1996 — Scientific area: environmental chemistry.
Name of the institution: University of Ljubljana, Faculty of maritime studies and transport

MAJOR SCIENTIFIC COLLABORATIONS (if apphcable)

Naties of collaboraiors / Topic / Name of the oi -gunisation / City / Country:

ARRS research program (P1-0237): Coastal sea research. {1999-2019). ARRS research projects:
Pharmaceutical and personal care prodicct residues in the environment: Oceurrence, sources,
treatment and effects (L1-5457, 2013-2016), Influence of circulation and maritime t¥affic on
sediment transport in wide open bays (L1-4147, 2011-2014), Connection between organic mutter
and metals, especially Hg, in coastal waters (Gulf of Trieste) (J1-2136, 2009-2012), The impuact
of microbial processes on Hg biomagnification in food webs of the Gulf of Trieste (J1-7369,
2005-2008), Sources and cycling of organic matter in coastal sea (gulf of Trieste) (J1-3314,
2003-2005), Biological elements for ecological status determination of surface water bodies (V1-
0484, 2001-2002), (J1-7388, 1996-2001). Degradation of sedimentary organic matter in coastal
waters (Gulf of Trieste, rnorthern Adriatic) and alpine lake (lake Bled) (J1-7388, 1996-2001),
Organic pollutants in biological resources in Slovenian sea (J1-1300, 1999- 2001)



Biogeochemistry and modelling of mercury in the Gulf of Trieste (J1-8903, 1997-1999), The
impact of pollution on coastal sea (V2-0190, 1998-1 999), Photochemical transformitions of
organic compounds innatural waters (Z1-7856, 1996-1998). National monitoring program of
the séa (1992-2013). Determination of ecological status of Slovenian sea in the frame of WFD
and MSFD (2008-2019). Pollution reduction in the Bay of Koper, UNEP-GEF (2004-2005),
Environmental monitoring through monitoring and modelling of anoxia, Life 04 ENV (2004-
2007). MEDCIS, MFSD second cycle, EU grants.for an action, 2017-2018, HarmoNIA-
Harmonization and nietworking for contaminant assessment in thé Ionian and Adriatic sea,
Interreg Adrion, 2018-2020. International bilateral projects and applied projects for comparies
and minisiries. '



BIBLIOGRAFIJA
Izvorni nauéni €lanci:

1. PALATINUS, Andreja, KOVAC VIRSEK, Manca, ROBIC, Uros, GREGO, Mateja, BAIT, Oliver,
SILJIC, Jasna, SUARIA, Giuseppe, LIUBARTSEVA, Svitlana, COPPINI, Giovanni, PETERLIN,
Monika. Marine litter in the Croatian part of the middle Adriatic Sea : simultaneous assessment of
floating and seabed macro and micro litter abundance and composition. Marine pollution bulletin, ISSN
0025-326X, 2019, vol. 139, str. 427-439, doi: 10.1016/j.marpolbul.2018.12.038. [COBISS.SI-ID
4967247]

2. BAIT, Oliver, RAMSAK, Andreja, MILUN, Vesna, ANDRAL, Bruno, ROMANELLI, Giulia,
ALFONSO, Scarpato, MITRIC, Milena, KUPUSOVIC, Tarik, KLIAJIC, Zoran, ANGELIDIS,
Michael, CULLAI, Algi, GALGANI, Frangois. Assessing chemical contamination in the coastal waters
of the Adriatic Sea using active mussel biomonitoring with Mytilus galloprovincialis. Marine pollution
bulletin, ISSN 0025-326X, 2019, vol. 141, str. 283-298, doi: 10.1016/j.marpolbul.2019.02.007.
[COBISS.SI-ID 5013071]

3. PENKO, Ludvik, BAJT, Oliver. Aliphatic and polycyclic aromatic hydrocarbons in surface seawater of
the Gulf of Trieste (northern Adriatic). Marine pollution bulletin, ISSN 0025-326X, 2019, vol. 142, str.
103-111. https://doi.org/10.1016/j.marpolbul.2019.03.027, doi: 10.1016/j.marpolbul.2019.03.027.
[COBISS.SI-ID 5016655]

4. HYKRDOVA, Lenka, BAIT, Oliver, J IRKOVSKY, Jaromir. Mechanism and kinetics of photochemical
transformation of ketoprofen and its degradation intermediates. Journal of hazardous materials, ISSN
0304-3894. [Print ed.], 2018, vol. 353, str. 70-79, ilustr., doi: 10.1016/j.jhazmat.2018.03.048.
[COBISS.SI-ID 4663119]

5. BAIT, Oliver. Aliphatic hydrocarbons in surface sediments of the Gulf of Trieste (northern Adriatic) -
sources and spatial and temporal distributions. Journal of soils and sediments : protection, risk
assessment and remediation, ISSN 1439-0108, 2017, vol. 17, iss. 7, str. 1948-1960, ilustr.
http://link springer.com/article/10.1007/s11368-016-1642-8,  doi: 10.1007/s11368-016-1642-8.
[COBISS.SI-ID 4162383]

6. BAJT, Oliver. Aliphatic and polycyclic aromatic hydrocarbons in the Gulf of Trieste sediments (N orthern
Adriatic): potential impacts of maritime traffic. Bulletin of environmental contamination and
toxicology, ISSN 0007-4861, jul. 2014, vol. 93, str. 299-305, ilustr., doi: 10.1007/s00128-014-1321-7.
[COBISS.SI-ID 3164239]

7. COZZ1, Stefano, MISTARO, Andrea, SPARNOCCHIA, Stefania, CALUGNATIL Luigi, BAJT, Oliver,
TONIATTI, Loredana. Anthropogenic loads and biogeochemical role of urea in the Gulf of Trieste.
Science of the total environment, ISSN 0048-9697, vol. 493, str. 271-281, ilustr., doi:
10.1016/.scitotenv.2014.05.148. [COBISS.SI-ID 3156303]

8. BAJT, Oliver. Aliphatic and polycyclic aromatic hydrocarbons in sediments of the Slovenian coastal
area (Gulf of Trieste, northern Adriatic). Environmental monitoring and assessment, ISSN 0167-6369,
2012, vol. 184, issue 12, str. 7439-7452, doi: 10.1007/s10661-011-2511-y. [COBISS.SI-ID 2491471]

9. LUCHETTA, A., ALVISI, F., COZZI, Stefano, CANTONI, Carolina, RUSSO, A., SERRATORE, P.,
BAIT, Oliver, FOCACCIA, P., FERRARI, Carla Rita, CATALANO, Giulio, RAVAIOLI, M.
Integrated management of coastal hypoxia in the Northern Adriatic Sea: the case study of the Province
of Rimini. Marine research at CNR, ISSN 2239-5172, 2011, str. 991-1003. [COBISS.SI-ID 2485839]

10. KRYSA, 1., JIRKOVSKY, Jaromir, BAIT, Oliver, MAILHOT, G. Competitive adsorption and
photodegradation of salicylate and oxalate on geothite. V: KRYSA, Josef (ur.). Selected contributions
of the 6th European meeting on solar chemistry and photocatalysis: Environmental Applications (SPEA
6), 13th to 16th June 2010, Prague, Czech Republic, (Catalysis today, ISSN 0920-5861, Vol. 161, issue
1, 2011). Amsterdam; Oxford; New York: Elsevier. 2011, vol. 161, issue 1, str. 221-227, graf. prikazi,
doi: 10.1016/j.cattod.2010.11.083. [COBISS.SI-ID 2325327]

11. FAGANELI, Jadran, OGRINC, Nives, KOVAC, Nives, KUKOVEC, Katja, FALNOGA., Ingrid.
MOZETIC, Patricija, BAJT, Oliver. Carbon and nitrogen isotope composition of particulate organic
matter in relation to mucilage formation in the Northern Adriatic sea. Marine Chemustry, ISSN 0304-
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[COBISS.SI-ID 22579239]
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degradation of dibuthyl phtha}ate effect of catalyst mn‘noblhzatlon Journal of solar energy engineering
;. Transactions of the ASME, 1SSN 0199-6231, nov. 2008, iss. 4, vol. 130, str. 041004 1 041004 5,
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macreaggregates. Acta chimica slovenica, ISSN 1318-0207. [Tiskana izd.], 2006, vol. 53, no. 1, sir.
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KOVAC, Nives, FAGANELL Jadran, BAIT. Oliver. OREL, Boris; SURCA, Angelja Kjara,
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geotelmologuo in okolje. 20051, letn. 52, §t. 1, str. §1-85. [COBISS.SI-ID 19964889]
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