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The project MarineClean is funded from the European Community’s Competitivness and Innovation 
Program [CIP], Eco-Innovation initiative, under the Grant Agreement “CIP-EIP-Eco-Innovation-2010: 
Pilot and market replication projects - ID: ECO/10/277396”. 
 
The information and views set out in this publication are those of the author(s) and do not 
necessarily reflect the official opinion of the European Communities. Neither the European Union 
institutions and bodies nor any person acting on their behalf may be held responsible for the use 
which may be made of the information contained therein. 
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1 INTRODUCTION 

 
 
The newsletter is additional tool for internal dissemination and presentation of the project in 
electronic version which is published on the project web site as well as distributed among the 
project partners and project beneficiaries. Newsletters also serve as an internal communication 
tool, and are used by the partners of the project mainly as a picture of the progress of the project 
tasks. Newsletters describe the actions made and set the future steps that have to be done.  
 
Three newsletters have been planned during the duration of MarineClean project. They were 
prepared with a goal of providing basic information of the project, increasing awareness of the 
problem (marine debris) and containing information about partners' activities on the project. 
They were meant to serve as a mean of conveying general concepts of the project, without highly 
detailed information. Project newsletters served as a mean of completing tasks 7.6 (Collection of 
data for dissemination), task 7.8 (Dissemination and presentation activities) and task 7.9 
(Demonstration and validation of the project results, materials, products) because all newsletters 
present the results of the MarineClean project and are present at the web-site of the project as 
well as sent to interested parties.  
 
 

2 REPORT ON PROJECT NEWSLETTERS 

2.1 Newsletter No. 1 

 
Newsletter No. 1 was issued at the end of the first year of the project, in November 2012. It 
presented the basic information about the project like the summary and the partners and results 
of the work that has been done by partners NIB-MBS and UNI-ZG. It also presented the company 
that produced the biodegradable EcoOceanTM film that was used in the testing of the 
biodegradability in the sea and in the laboratory conditions done by NIB-MBS. The newsletter also 
presented the testing of mechanical properties of EcoOceanTM material, but in the form of 
injection moulded specimens. Results of testing the suitability of EcoOcean material in the direct 
contact with foodstuffs were presented as well. Testing was done by project partner UNI-ZG. The 
last article in the newsletter covered the partners' meeting in Beli Manastir, Croatia that was held 
in April 20012. The host of the meeting was partner EcoCortec. Newsletter had 4 pages. 
 

2.2 Newsletter No. 2 

 
Newsletter No. 2 was issued in July 2014 and it explained the work package Network and 
lobbying. Also, abstracts of three papers that were presented at the GOF2014 conference in 
Šibenik, Croatia, 5 - 7 May 2014 were published. Papers were made by three project partners – 
Turna, NIB-MBS and UNI-ZG and they covered the subjects of Development of marine litter 
removing equipment (Turna), processing and properties of marine biodegradable plastics (UNI-
ZG) and testing the biodegradability of plastics in the marine environment (NIB-MBS). The last 
page of the newsletter presented the partners' meetings that were held in Piran (Slovenia), 
Klaipeda (Lithuania) and Šibenik (Croatia). Newsletter had 4 pages. 
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2.3 Newsletter No. 3 

 
Newsletter No. 3 was issued at the very end of the project and it presented the main lobbying 
messages and requests of the project partners. The main part of the Newsletter took a photostory 
about degrading of plastics in marine water that was continuation of the article in the first 
newsletter that covered the testing done by project partner NIB-MBS. The second part of the 
Newsletter occupied the dissemination activities, i.e. promotions and demonstrations of the 
project and the marine litter removing equipment that were held on Jarun lake in Zagreb, in Punat 
on island Krk and in Piran. The newsletter ends with main outcomes of the project. Newsletter 
no.3 has 10 pages. 

3 CONCLUSIONS 

 
Three newsletters were planned during the duration of MarineClean project and three 
newsletters were delivered, one at the end of the first year of the project, one at the beginning of 
the third year of the project and one at the end of the project. 
 
Project newsletters contained articles describing the state of the art of the project, the most 
relevant news about the project results, project meetings, and project itself. They covered the 
work progress that has been made during the duration of the project and presented the main 
results and outcomes. They served as a mean of delivering the current information about the 
work on the project not only to the interested parties, but to the project partners as well.  
 

4 ANNEXES 

 
Newsletters No. 1, No. 2 No. 3 
 
 



tested areas, higher number 

of cleaning groups/areas, 

higher share of edible/

biodegradable packaging on 

ships, and a few of law 

changing proposals. All 

project products will be 

widely disseminated throu-

gh web platforms and de-

monstration sessions in each 

participating country. 

The project deals with decrea-

sing of marine litter – one of 

the major ecological threats – in 

four areas of action:  

Collection of marine litter with 

new light equipment produced 

at Turna; 

Edible and biodegradable pac-

kaging produced at EcoCortec 

that will help to reduce the 

quantities of marine litter due to 

degradability; 

Fishing nets produced at Turna 

and TC PoliEko that can be 

easily traced, collected and 

recycled when lost; 

Networking of products’ users 

and lobbying at national and 

EU decision-makers to promo-

te and enlarge eco-friendly 

products usage as well as for 

intensified surveillance in the 

return of ship waste and for 

grants and/or  disconts with 

edible and biodegradable pac-

kaging will be formed. Propo-

sed solutions will have positi-

ve effect on marine ecology: 

decreasing of marine litter in 

MarineClean-Project summary 

Partners in project 

12.11.2012 Newsletter 1/2012 

Project MarineClean 

(11/2011 – 10/2014) 

involves partners from 

Slovenia, Croatia and 

Lithuania.  

In this newsletter: 

Project summary 1 

Partners in the pro-

ject 

1 

Testing in the sea 2 

Testing in 

labaratory 

3 

EcoCortec capacities 

 

EcoOcean 

3 

 

3 

Testing of biodegra-

dable materials 

4 

Beli Manastir  

meeting 

4 

http://www.turna.si/


We placed the testing EcoOce-

an material specimen in the 

littoral zone of the Slovenian 

sea on 25th May 2012. We’ve 

put two pieces in few meters of 

depth, fastened on the hard 

structures. Together we placed 

also a few plastic bags made of 

EcoOcean plastics. The bags 

were left suspended in the 

water column, approx. 1 m 

above seafloor. The temperatu-

re of the seawater was around 

15°C. 

After one month the situation in 

the sea was as follows: one bag 

was torn and was laying on the 

seafloor and two bags were still 

floating in the water column. 

All the bags and also the epru-

vets were covered by a biofilm 

of different marine bacteria, 

plants and specimens.                

The bag on the seafloor was 

evidently the most degraded 

and torn in pieces. 

The bags that were suspended 

in the water column were more 

intact, but the organisms on 

their surface were more abun-

dant.  

Seen under the microscope, the 

microalgae in the biofilm are very 

diverse, consisting of diatoms, 

dinoflagellates and nanoflagellates. 

Testing in the sea 

 
    

 

Bacteria, benthic micro-

algae, of which mostly 

diatoms, and some ani-

mals constituted the 

biofilm on plastics in the 

first month. 
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DEGRADING OF PLASTICS IN MARINE WATER  

EcoOcean testing 

“Project MarineClean 

(11/2011 – 10/2014) 

involves partners from 

Slovenia, Croatia and 

Lithuania. The project 

deals with decreasing 

of marine litter – one 

of the major ecological 

threats” 

Through the microscope 

After two months, the biofilm be-

comes more diverse, with cyano-

bacteria, macroalge and bryozoans 

overgrowing the plastics.  



Parallel to the test in the sea, we 

performed some pilot testing 

also in the laboratory. We put 

one specimen in non-filtered 

seawater, and pieces of plastic 

bags in three bottles: one with 

seawater with almost all organi-

sms removed, one seawater 

with phytoplankton and bigger 

organisms removed, and one 

with intact seawater.  

After one month at constant 

temperature of 14 °C there was 

“snow” material in the bottles 

with the epruvet, indicating the 

bacterial growth.  

The pieces of soft plastic bags 

were still intact after one month 

in the laboratory, with no evi-

dent degradation. 

Only after two months when 

the water was left in the air 

temperature, allowing to fluctu-

ate with growing temperatures, 

plastics in the bottle with non-

filtered water begin to degrade.  

Only after almost four months 

the plastic piece in the bottle 

with non filtered water degra-

ded almost entirely to small 

pieces. 

The hard plastic did not degra-

de till now, but was 

interestingly overgrown with 

mould. 

D6400 for compostable plastic 

Marine biodegradable per 

ASTM D 7081 standard specifi-

cation 

100 % anaerobically digestable 

per ASTM D5511 standard test 

method 

USDA BioPreferredSM certifi-

ed material 

High renewable content: 77 % 

biobased content 

Designed to biodegrade in ma-

rine envionments, anaerobic 

digestion, natural soil and water 

environments, backyard com-

posting systems and municipal 

composting facilites 

BPI certified to meet ASTM 

Potential applications: 

 

Community composting 

programs 

Anaerobic digestion prog-

rams 

Organic waste disposal 

Lawn & leaf bags 

Retail packaging 

T-shirt bags 

Agricultural films 

Testing in the laboratory 

EcoOcean™ 

EcoCortec capacities 

are manufactured in compliance 

with Military Specification 

MIL-PRF-81705D. Each ESD 

production order is tested onsite 

for static decay and surface 

resistivity. Custom films are 

developed and tested on site. 

Specific strength, tear resistan-

ce, tackiness, and slip qualities 

can all be formulated according 

to the customer’s needs.  

EcoCortec® has world-class 

laboratory that can perform 

testing compliant to Military 

Specifications ASTM and EU 

standards. Mechanical properti-

es and coefficient of friction are 

measured with Instron precision 

instrument. Water vapor tran-

smission and Electrostatic Disc-

harge (ESD) rates are determi-

ned using desiccant chamber 

designed for 0% RH. ESD films 
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Initial set-up 

“The amount of 

plastic 

floating in oceans is 

increasing; in some 

parts of oceans there 

are already 6 

times more small 

plastic parts than 

planktons. “ 

Current state 



web:     www.marineclean.eu 

e-mail: info@marineclean.eu  

Testing of biodegradable materials 

Material Eco-Ocean shows good mechanical properties. Tensile strength is lower than that of 

conventional polymers, while strain is over 500 %. Given the high strain material Eco-Ocean 

is also highly flexible, and because of that it is not possible to calculate the flexural strength at 

break, but the testing is stopped at an agreed deflection of 6 mm. 

Legislation: Regulation EC 1935/2004 on materials and articles intended to come into contact 

with food and Regulation EU 10/2011 plastic materials and articles intended to come into 

contact with food. Pyrolysis shows that EcoOcean material is polymer material based on cro-

tonic acid and polyalcohol plasticized with 3-n-butyl acetyl citrate (ATBC) and adipate (DOA 

and DEHA). With this Regulation it is necessary to test microbiology purity and global mig-

ration. 

For the microbiology purity – specimen match, but for the global migration – (HRN EN 1186-

5, HRN EN 1186-14 (MDK < 10 mg/dm2)) contact with: 

-acid solution (3 % acetic acid) within 10 

days at 40°C - MDK = 181,8 ± 2 mg/dm2 

→ no match 

-neutral solution (distil water) within 10 

days at 40°C - MDK = 9,7 ± 2 mg/dm2 → 

match 

-lipid solution (izo-octane) within 2 days at 

20°C - MDK = 7,1 ± 3 mg/dm2 → match 

Newsletter 1/2012 

from the Mayor of City of Beli Manastir, 

Mr. Ivan Doboš, who welcomed us at his 

offices on April 20th. Valuable information 

on the investment opportunities in the busi-

ness zone of Beli Manastir were exchanged. 

 The importance of the development of new 

technologies, and possibilities of contribu-

ting to economy growth, specifically in co-

untries like Croatia, were discussed. The 

meeting coincided with The Green Day in 

Croatia, initiative during which the Gover-

nment organized a major cleaning of nature 

collecting approximately 47000 kg of waste.  

The whole event had great media coverage 

on national TV, regional radios station and 

daily newspapers identifying this important 

project for the region and also for the 

country of Croatia. 

 

 On April 19th, EcoCortec d.o.o., one of the 

most advanced manufacturers of biodegra-

dable packaging in Europe, welcomed an 

international consortium of representatives 

of the Marine Clean project.  

Two days of meetings covered progress 

reports on work that has been carried out in 

the first six months of the project. Plans for 

future work also have been set. After the 

official program, the first day of meeting a 

visit to the EcoCortec plant was organized. 

Boris Mikšić, owner and the President of the 

Bord, welcomed our guests and then presen-

ted biodegradable film production capabiliti-

es and EcoCortec's world-class laboratory. 

The evening ended in the famous Josic et-

hnic restaurant with live tamburitza music.  

 We were happy to receive a warm invitation 

MarineClean meeting in Beli Manastir 
April 19 & 20, 2012 

MarineClean team 

Test specimen of biodegradable 

material EcoOcean is produced by 

injection moulding machine Boy  

Diagram of impact strength 
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packaging on ships and in coastal areas. 

The same proposal will be presented in 

different countries. National decision 

makers as well as EU will have to 

consider passing on a legislation change. 

Joint forces of several European nations 

and their representatives are needed to 

gain success and this is covered by 

participation of the three European 

countries, Slovenia, Lithuania and 

Croatia. All three countries have access 

to the sea and are aware of the marine 

litter problem, because they have to face 

its consequences: direct (entanglement, 

injuries) and indirect (intoxications, 

carcinogenesis) damage to marine 

organisms and humans, negative 

influence on tourism (debris floating in 

the coastal sea and stranded on shores), 

etc. 

The main objective of our networking is 

to understand the current status of the 

marine litter problem and how it is being 

dealt with in the Mediterranean and 

Baltic countries, and to make practical 

recommendations in view of the 

Regional Strategy for the Sustainable 

Management of Marine Litter in the 

Mediterranean. It is essential that 

governments, local/port authorities, the 

maritime industry and other stakeholders 

enhance their cooperation in order to 

address all remaining problems regarding 

the availability of port reception 

facilities, and the collection, treatment 

and disposal of waste. This need is more 

urgent in the case of smaller fishing 

harbours and marinas where even greater 

problems exist. 

The MarineClean project is not only 

offering technical solutions for the 

decrease of marine litter but is also 

raising awareness about the marine litter 

problem, its presence worldwide and in 

certain countries, its main sources and 

presents possible routes to tackle this 

problem. The majority of marine litter is 

of plastic materials. One way of 

spreading info about marine litter is the 

networking of all stakeholders in this 

area: producers of plastics (especially of 

packaging material), users of plastics, 

marine biology research organizations, 

non-governmental ecological organiza-

tions, decision makers on the national 

and EU level, operators of ports and 

marinas, hotel/resort managers etc. 

The MarineClean consortium is active 

also in lobbying: its target is to reach 

stricter national and EU legislation in the 

field of waste return from ships and the 

promotion of usage of biodegradable 

Networking and Lobbying 

 Partners in project 

 

1 July 2014 Newsletter 2/2014 

http://www.turna.si/


Turna d.o.o. together with Technology Center Poli-Eko initiated idea of the MarineClean project, 

gathered a consortium around it and prepared project proposal that was submitted to the CIP Eco-

Innovation call in the year 2010. The main purpose of the Eco-Innovation call is to finance first market 

application and market replication projects with innovative character which will achieve significant 

environmental improvements, provide significant replication and demonstrate an European added value. 

The project proposal MarineClean was recognized as such. The project started in autumn 2011 and will 

end in 2014. After two and a half years eight partners from Slovenia, Croatia and Lithuania had made 

significant progress in the project, including in development of marine litter removing equipment, which 

is one of three products developed in the MarineClean project. Turna and Poli-Eko are the main 

developers of this equipment and Turna is planning to start with its production. Development phase of 

the project was relatively short; only final improvements were done in the first half of the project as 

significant efforts towards the equipment development were taken before the project proposal 

submission. Since then different project partners are testing equipment in laboratories as well as in 

practical use on inland waters and on the sea. MarineClean's equipment has several advantages in 

comparison to competitive products due to its lightness and ease of operation. Only one boat is needed 

for the equipment trawling, resulting in the possibility to use it in tight areas such as marinas and around 

piers. Marketing activities and presentations to possible users are currently on-going as this is eligible 

under the Eco-Innovation programme. Besides, MarineClean is also heavily focusing on lobbying on 

national and international level with the goal to implement stricter legislation about releasing waste 

from ships into sea and to increase level of delivered waste in ports. 

Development of marine litter removing equipment  
 
Vladimir Pogač1, Janez Navodnik2 

1Turna d.o.o., Štrbenkova 10,           SI-3320 Velenje, Slovenija 

2Tehnološki center Poli-Eko, Kidričeva 25, SI-3000 Celje, Slovenija 
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Processing and properties of marine biodegradable plastics 

The project MarineClean 

deals with decreasing 

marine litter –  one of the 

major ecological threats. 

The MarineClean 

consortium aims to launch 

on the market two 

innovative products: 

 

- marine litter removal 

equipment that is easily 

trawled with only one 

vessel and 

 

- edible and in marine 

conditions biodegradable 

packaging 

Litter removing equipment 

TC PoliEko and Turna have developed a very light and easy to operate trawling net for the collection of 

litter on sea and inland waters. Turna is planning to launch production and market entry with the new litter 

removing equipment, while TC PoliEko is research organization. 

 

The equipment is being tested by three project partners: KU-APS (measuring air pollution during usage of 

MarineClean trawling equipment), Drava (testing behaviour of trawling the nets in different weather and 

water conditions), and UZ FMENA (mechanical testing). These partners are all involved also in 

demonstration and marketing activities to support Turna. 

 

The MarineClean trawling net is equipped with side elements (slides) that enable steering and trawling of 

the net with only one vessel. The equipment is very light and therefore especially useful for cleaning in 

tight spaces such as harbours, ports, small bays, etc. Equipment without side elements can be used as 

stationary prevention of swimming areas in sea or lakes as well as prevention net on streams and rivers. 

Trawling net testing in the 

marine environment - 

Piran 

Trawling net, Turna 

Marine Litter Removal Equipment market 

As most competitive products are heavy and difficult to operate (at least a few men are needed and two 

boats with heavy machines), the consortium has decided to focus on development and production of 

lighter equipment intended to be used in castal waters, in marinas, in front of hotels and camping beaches. 

The main goal is equipment that can be operate with only one boat or even a boat and a person walking on 

the strand. Such equipment has much lower production costs and much less material is needed, which 

results in a lower price in comparison to competitive products that are mainly intended to be used on a 

large surfaces and need plenty of space to operate with. 
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From the point of environmental protection, the protection of rivers, lakes, seas and oceans is very 

important. The general problem in the seas and oceans are the discarded plastic products, floating or 

sunk. Much of the plastics found the marine environment comes from industrial products, consumed or 

used before being thrown away with their packaging. Plastics are a big threat to the ocean environment 

for two main reasons. First, because of their volume – they represent 75-80% of marine litter. But also, 

because of their advantages: light weight – they are easily carried by currents; and resistance to 

biodegradation – they build up over time. The need to reduce the quantities of discarded non-degradable 

plastics in the seas has led to the development of marine degradable materials that degrade completely 

after a certain time after having been discarded into water. The paper analyses the possibility of 

processing the marine degradable material using the injection moulding process, the testing of 

mechanical properties, and the applicability of the material for manufacturing of products that come into 

close contact with food. 

Processing and properties of marine biodegradable plastics 

Ana Pilipović1, Mladen Šercer1, Ivana Radić-Boršić2 

1 Fakultet strojarstva i brodogradnje, Katedra za preradu polimera, Ivana Lučića 5, 10000 Zagreb 

2 EcoCortec d.o.o., Bele Bartoka 29, 31300 Beli Manastir 

Testing of tensile 
properties at FMENA, 

Zagreb 

Testing the biodegradability of plastics in the marine 
environment 
 
J. France, M. Orlando-Bonaca, B. Mavrič, T. Tinta, O. Bajt, N. Glavaš, N. Kovač, V. Turk 

Marine Biology Station, National Institute of Biology, Fornače 41, SI-6330 Piran, Slovenija 

Plastic has achieved a pivotal status worldwide with extensive commercial, industrial, medical and 

municipal applications. With a growing production of plastic, the release of its products and wastes in the 

environment increased as well. Seas and oceans represent one of the major accumulation points of these 

materials and plastics became one of the most important contaminants with significant negative influence 

on the marine environment, causing direct physical damages (e.g. entanglements and internal injuries) 

and toxic effects (e.g. carcinogenesis and endocrine disruption) to marine organisms. One way to reduce 

these crucial problems is by replacing classic non-degradable plastic with biodegradable materials. 

However, each new material that is introduced in the environment needs to be tested. Different tests of a 

new plastic, biodegradable in marine environment (EcoOcean) were performed in the laboratory as well 

as in situ in the marine environment, as a part of the Eco Innovation project MarineClean (Grant 

Agreement ECO/10/277396/SI2.601543). These tests included photochemical and microbial degradation 

in microcosm experiments, as well as degradation in biologically more complex systems with different 

marine animals, such as aquaria or in situ in the coastal sea. The microbial dynamics was followed using 

microscopic and molecular techniques to determine the succession rates and species composition of 

microbial community, and possible differences compared to non-degradable plastics. At the same time, 

the degradation was followed using infrared spectroscopy (FTIR) and elemental analyses. Preliminary 

results show that the degradation occurred on the time scale from weeks to months. In the FTIR spectra 

the degradation of studied material was indicated by decreasing absorption intensities of aliphatic 

stretching (2800-3000 cm-1) and ester C=O stretching (1755 cm-1). The used plastic material was 

photochemically very stable at environmentally significant wavelengths, but its degradation was very fast 

at shorter wavelengths (UVC light). During the aquarium experiment, the biodegradable plastic 

completely decomposed within two weeks. In addition, some of the animals (fish, crabs) were feeding on 

this decomposing material. Preliminary results of bacterial community structure analyses and microscope 

observations suggest a fast biofouling and a relevant importance of complex living communities of 

bacteria and eukaryotes for efficient decomposition of biodegradable plastic material. Furthermore, these 

preliminary results suggest a large possible impact of biodegradable plastic on the ambient bacterial 

community structure and consequently on the ecosystem functioning. 

 

Pages 1-3 Abstracts of three papers that were presented at the GOF2014 conference in Šibenik, 

Croatia, 5 - 7 May 2014 

The use of biodegradable 

and/or edible packaging 

materials is one 

promising approach to 

reduce the accumulation 

and negative impact of 

marine debris. Of the two, 

biodegradable plastics 

are more technically 

advanced and in a better 

position for near term 

commercial use. 

EcoOcean bag 

EcoCortec 



Biodegradable Packaging market 

The use of biodegradable and/or edible packaging materials is one promising approach to reduce the 

accumulation and negative impact of marine debris. Of the two, biodegradable plastics are more 

technically advanced and in a better position for near term commercial use. However, these materials 

still have a significant cost disadvantage relative to conventional plastics. It is likely that widespread 

mmercial adoption will require some combination of legislative restrictions of conventional plastics 

and/or economic incentives for use of biodegradable plastics. With the development of a significant 

market, and ongoing technical innovations, biodegradable plastics should become more cost and 

performance competitive over time. 

Meetings of project consortium 
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Processing and properties of marine biodegradable plastics 

MarineClean bag 

EcoCortec 

M18 meeting – Piran,  9 - 10 April 2013 

web:     

www.marineclean.eu 

e-mail: 

info@marineclean.eu  

M31 meeting – Šibenik, 5 - 7 May 2014 

M28 meeting – Klaipeda, 8 October 2013 

PROJECT TITLE:  
Marine debris removal 
and preventing further 
litter entry  
PROJECT ACRONYM:  
MarineClean  
START DATE:  
01/11/2011  
END DATE:  
31/10/2014  
TOTAL 
PROJECT DURATION:  
36 months  
EC TOTAL 
CONTRIBUTION:  
584.995 €  
 



The main requests of the MarineClean project are as follows: 

 

Intensified surveillance in the return of waste from ships and the use of biodegradable packaging on ships  

There are three main areas where stricter legislation needs to be imposed:  

1. intensified surveillance in the garbage return from ships, mainly passenger ships, that would result in prevention of marine litter;  

2. grants and/or discounts of higher use of edible and biodegradable packing materials, that would end up in less waste;  

3. equal rules on European and national level protocols for reuse/recycling of waste (e.g. collected recyclable plastic for  

    equipment and fishing nets production).  

 

Reducing plastic litter accumulation in marine environment and higher use of biodegradable/edible packaging in coastal areas 

1. 89-95% of the litter in marine environment is made of plastic and therefore non-degradable; 

2. MarineClean project promotes edible and in marine conditions biodegradable packaging material;  

3. There should be higher use of biodegradable packaging on ships and in coastal areas. 

The main requests of the MarineClean project... 

 Partners in the project 
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In the frame of the work planned within WP3 ‘Edible and biodegradable packaging’, the staff of the 

Marine Biology Station (NIB) in Piran (Slovenia) continued the experiments aimed at demonstrating the 

degradation and edibility of some biodegradable plastic materials in the marine environment. 

Experiments were done in the laboratories as well as in the natural marine environment of a shallow 

coastal sea. 

 

Tests in the marine environment 

Small square pieces of EcoOcean film were mounted on a holder that was made just for the purpose of 

the MarineClean project and placed in the water column at approximately 3 m depth by the help of a 

special cableway mechanism (Fig. 1). Pieces of the EcoOcean film were then periodically removed from 

the holder (Fig. 2) and examined under the microscope. In this way degradation rates of the 

biodegradable material and colonisation rates of the epibiota were studied (Fig. 3-5). 

DEGRADING OF PLASTICS IN MARINE WATER – 
A PHOTOSTORY – part two 
 
Photo material by: 

Dr. Valentina Turk, dr. Martina Orlando Bonaca, dr. Borut Mavrič, dr. Neli Glavaš, dr. Oliver Bajt, dr. Janja Francé and Mr. Edvin Salvi 

Page2 

 

Marine littering is one of 

the major ecological 

threats. The amount of 

plastic 

floating in oceans is 

increasing; in some parts 

of oceans there are 

already 6 

times more small plastic 

parts than plankton. 

Figure 1: A special holder for the plastic pieces mounted on an exclusively made cableway. 

Figure 2: Removing of the testing plastic film squares. 
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Figure 3: A piece of EcoOcean plastic film under the microscope after 1 day in the sea. The plastic is 

intact with no visible colonization of organisms. 

Figure 4: A piece of EcoOcean plastic film under the microscope after 22 days in the sea. The plastic is 

still not degraded but there are plenty of colonizing diatoms and some other microscopic algae on the 

plastic surface. 

Figure 5: A piece of EcoOcean plastic film under the microscope after 28 days in the sea. The plastic is 

still entire and rigid with a lot of diatoms and autotrophic nanoflagellates. 

The project MarineClean 

deals with decreasing 

marine litter –  one of the 

major ecological threats. 

The MarineClean 

consortium aims to launch 

on the market two 

innovative products: 

 

- marine litter removal 

equipment that is easily 

trawled with only one 

vessel and 

 

- edible and in marine 

conditions biodegradable 

packaging 



Figure 6: Net protected holder mounted in a cage on the cableway at the end of the experiment. 

During this experiment the encountered problem was that the EcoOcean film was not degraded in the expected period of time (i.e. 
some weeks). Under natural conditions of the marine environment it became rigid and after few weeks it began to disintegrate into 
smaller pieces. These plastic pieces were then carried away by currents.  

To overcome this problem, the holder for plastic film was protected by a net and by a cage to run another series of experiments (Fig. 
6). The holder was left in the sea for several months without being checked in order to not interfere with degrading processes. As 
every other solid material put in the marine environment, the cage and the net were quickly overgrown by different algae and benthic 
animals, but also larvae and juveniles entered through the net and colonized the plastic materials being tested.  
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At the end of the experiment (three months and a half), the whole holder was removed from the sea and tested plastics were 

examined for any signs of degradation. The EcoOcean film was not attached to the holder anymore, because of the degrading and 

tearing of the film. The remaining pieces were torn and covered by a rich biofilm. Samples of degradable and biodegradable fi lm 

were examined under the microscope. The EcoOcean film was undoubtedly at the end-phase of the degradation process, it was full 

of holes of different diameter, and was moreover very thin in some parts (Fig. 7). Also the organisms forming the biofilm found on 

the EcoOcean were very abundant and diverse (diatoms, cianobacteria, macroalgae, ciliates...) (Fig. 8). The control plastic film was 

still intact, uniform, without holes and scratches, and still fastened to the holder. It was covered by different marine animals, like 

shellfish and tunicates, but they were not abundant and diverse (Fig. 9). 

Figure 7: The EcoOcean plastic film after being exposed to the marine environment for three months and a half as seen under the 

microscope. 
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Figure 8: The biofilm on the EcoOcean plastic film after being exposed to the marine environment 

for three months and a half as seen under the microscope. 

Figure 9: The control non-degradable plastic film after being exposed to the marine environment for 

three months and a half as seen under the microscope. 

Figure 7: The EcoOcean plastic film after being exposed to the marine environment for three months 

and a half as seen under the microscope. 



Tests in the laboratory aquarium 

In parallel to the tests in the sea, the laboratory experiments were performed to precisely follow the 

degradation and/or edibility of the plastic materials. Pieces of EcoOcean plastic film mounted on a 

holder together with two control pieces of un-degradable plastics were put in the aquarium with some 

fish, crabs, gastropods and sea anemones. A very fast and complete degradation of the EcoOcean film 

was observed. It lasted less than 14 days (Fig. 6), while the control film remained intact for several 

months. The degradation was accelerated by a high consumption rate by fish and crabs in the aquarium 

(Fig. 7). 
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MarineClean project 

established networks for 

active collaboration in 

three major areas: 

 

Equipment for 

collecting marine litter 

 

Edible and 

biodegradable 

packaging 

 

Fishing nets 

Figure 10: Degradation experiment in the aquarium. A complete degradation of 

EcoOcean film was observed after less than 14 days. 

Figure 11: Marine animals eating EcoOcean film in the aquarium. 

To check whether the EcoOcean film could be degraded also without the help of eating animals, 

the film holder was protected with a net (Fig. 12). The film degraded very fast also in this case. 

Figure 12: Degradation of the EcoOcean film protected by a net. 



Figure 13: Degradation of the “hard” EcoOcean plastic box in the aquarium. 

Besides testing the degradability of the soft EcoOcean film, also the degradability of injection moulded “hard” plastic boxes made of 
the same biodegradable material was tested. The degradation rate of this type of plastic was considerably slower, but after several 
months the complete degradation of this material under aquarium conditions was confirmed (Fig. 9).  
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Tests on microbial degradation and photodegradation 

 

During the last months several tests were performed in order to demonstrate the microbial degradation of plastic materials. 

Bacterial abundance and community composition were determined for seawater samples collected during degradation processes in 

the “bottle” and in the aquarium experiment (Fig. 10). Results of the chemical changes during the microbial degradation 

experiment showed an increase of the total organic carbon and total nitrogen in the experimental medium in three months of the 

degradation experiment. The results show that a fraction of EcoOcean film constituting elements could be detected in the 

surrounding experimental medium after the degradation and are a confirmation of the degradation of plastics. 

Figure 14: Determination of bacterial community composition. 



Figure 15: Photodegradation experiments. 

Dissemination of the project 
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Promotion of MarineClean project was organized as an event at the lake Jarun in Zagreb, 11 October 2014. The scope was to present 

the results of the project: marine litter removing equipment and biodegradable materials that were developed during the MarineClean 

project to the general public. The advertising of the event was done through different media (leaflets, internet), and was addressed to 

the general public. The event was attended by approximately 200 attendees of different ages, mainly younger people. 

The area dedicated to the MarineClean project was equipped with a poster holding general information about the project. During the 

event, Layman’s reports and flyers were offered. The message of the event reached the target public very well, and some of the 

attendees were very interested in the project.  

After the presentation, catering lunch was served at the premises of the Zagreb Rowing Federation at the lake. 

The way the irradiation affects the rate of degradation was also tested. The photodegradation 

experiments were performed in order to test whether the degradation of the selected material in the 

seawater is accelerated under natural sunlight or light with particular characteristics. A very fast 

disintegration was observed under non natural light with a narrow emission spectrum, while no 

changes were observed under a light similar to the sunlight (Fig 15).  

Figure 17:  Area dedicated to the promotion of MarineClean 

project 

Figure 16:  MarineClean poster 

Promotion of the project MarineClean with short presentation and flyers – Open air meeting 



MarineClean demonstration session in Croatia, Punat Krk, June 24th 2014 

TC PoliEko and Turna prepared equipment for the collection of marine litter intended to be used in coastal waters, in marinas, in 

front of hotels and camping beaches. The main goal was to design equipment that can be easy operated with only one boat or even 

a boat and a person walking on the strand. In the collaboration with the Faculty of Mechanical Engineering and Naval Architecture 

from Croatia demonstration event has been organized on 24 June 2014 where they presented equipment in the Adriatic Sea under 

the influence of external factors such as waves and wind. Equipment functioned perfectly and they managed to clean a significant 

part of Punat’s marine. There were also quite a few visitors from the professional field as well as random visitors which were very 

impressed by the simplicity and usefulness of marine litter removing equipment. 
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Promotion of edible packaging in the coastal region was organized as a side event of the Open door day 2014 at the Marine 

Biology Station in Piran. The scope was to present edible and biodegradable materials that were developed and tested during the 

MarineClean project to the general public. Moreover, results and photo-video material gained through the studies of edible and 

biodegradable plastic materials was presented with the scope to highlight the need of development of new environment friendly 

materials.  

The advertising of the event was done through different media (radio, leaflets, internet), and was addressed to the general public. 

Open door day and the side event were attended by approximately 360 attendees of different ages, from children, to adults. 

The area dedicated to the MarineClean project was equipped with a poster presenting biodegradability results, a poster holding 

general information about the project and attracting photos taken during aquarium and sea experiment. A power point presentation 

showing the experiments and photographs taken during the experiments done at the Marine Biology Station was on the show 

during the event.  

During the event, Layman’s reports, promotional MarineClean pencils and EcoOcean shopping bags were offered. Around 50 

Layman’s report and 50 pencils were distributed. The message of the event reached the target public very well, especially because 

parallel to the promotion of edible and biodegradable plastic, a workshop on the marine litter and the problems connected to 

littering was in progress. During this workshop, attendees got acquainted with the problem of marine litter, and then found one of 

the solutions to the problem in the area dedicated to MarineClean project. 

Promotion of edible packaging in the coastal region with short presentation and flyers – 

Open air meeting, 6 June 2014 , Piran, Slovenia 

Figure 18: Marine litter removing equipment with a flag logo. 

Figure 19: Attendees of the event. Figure 20: A part of the report (in Slovenian) 

about the Open door day and its side events  



... and the main outcomes of the project... 
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MarineClean bag 

EcoCortec 

 

Marine litter removing equipment – trawling net: it can easily be operated 

by local fishermen or any persons operating a boat, sup or other vessel. It is 

possible to trawl the net with one or two vessels. 

 

Marine degradable packaging material: biodegradability tests were done in 

the laboratory and in situ in the marine environment and they proved the 

biodegradability of the film. 

web:     

www.marineclean.eu 

e-mail: 

info@marineclean.eu  
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Last partneship meeting – Budapest, 9-10 October 2014 

We wish to thank all our partners for cooperation during the 

implementation of the project and for the positive results we 

have achieved in the course of these three years. 


