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TECHNOLOGICAL 
INNOVATIONS 

AND GOVERNANCE
TOOLS



AIM
CLAIM develops five innovative cleaning technologies 
and approaches, targeting the prevention and in situ 
management of visible (macroplastics >5mm) and in-
visible (micro <5 mm up to 1 μm and nanoplastics < 1 
μm) marine litter at their point of introduction to the 
marine environment (e.g. river runoff and wastewater 
treatment plants) in the Mediterranean and Baltic Seas.

BACKGROUND
The presence and accu-
mulation of plastic debris 
is a major environmental 
problem. It has steadily in-
creased with global plas-
tic production in the past 
fifty years.

TECHNOLOGICAL INNOVATIONS

PREFILTERING SYSTEM
Hellenic Centre for Marine Research and Waste 
Et Water Sarl worked closely together on devel-
oping a low-cost, automated and self-cleaning 
lab-scale filtering system for macro and micro-
plastic litter. Two prototypes were used in the 
field study.

The first pre-filtering system is characterized 
by its small size and weight which makes the 
prototype suitable for easier monitoring of its 
operations in the field. It uses a metal body 
cartridge-type filter and an automatic cleaning 
system.

The second prototype uses a synthesis of filter 
media  that contain crystalline sand for solids 
retention. This pre-filtering system would be 
easier to upscale for larger water volumes.

Using the field study results, Waste Et Water 
Sarl initiated the design and development of a 
scale-up prototype.



PHOTOCATALYTIC  
DEVICE
This technological innovation 
aims to design and develop a 
lab-scale photocatalytic device 
that will degrade microplastics 
in water under natural or ar-
tificial sunlight right after the 
pre-filtering system, ensuring its 
optimum operation. Led by KTH 
Royal Institute of Technology, 
CLAIM partners fabricated a lab-
scale prototype using green nan-
otechnology-based coatings that 
encourage polymer degradation. Metal oxide semiconductor nanostructures have been 
synthesized and chemically attached to supporting membranes to ensure photochemi-
cal activity without releasing the nanoparticles into the water-stream.

SMALL-SCALE PYROLYSER
The goal of this innovation 
is to integrate small-scale 
thermal treatment devices 
(pyrolizer) on small-sized 
vessels’ boards and in har-
bours. The solid plastic 
waste can be transformed 
into a combustible gas that 
can be used immediately 
on-site as an energy source 
for ships and lighting and 
heating in ports. This tech-
nology, suitable for ma-
rine litter that cannot be 

recycled due to contamination and multi-material composition, has been developed 
through the project GreenPlasma and it is further developed and tested within CLAIM.



FERRYBOXES
The Ferrybox is a system of integrated hydrological and biogeochemical sensors installed 
on ships of opportunity (like ferries on fixed routes between Piraeus - Heraklion, Tu-
nis-Marseilles, Tunis-Genoa and Tallinn – Helsinki) that measure while the boat is under-
way. In these existing Ferrybox facilities, the CLAIM goal is to add an automated seawater 
sampling device and passive flow-through filtering system to assist the collection of data 
on the distribution of microplastics and understand their impact on marine ecosystems. 
The Ferrybox innovation has successfully passed a laboratory test on coastal waters and 
onboard an R/V vessel undergoing navigation.

FLOATING BOOMS & MARINE LITTER  COLLECTION AND 
RECOVERY SYSTEM
New Naval Limited Liability Company has developed an innovative floating boom (float-
ing barrier) and marine litter collection and recovery system, the so-called “Tactical Re-
covery Accumulation System Hellas” (TRASH). This unparalleled, highly-efficient solution 
manages to collect and sustain litter and macroplastics at river mouths before entering 
into the open sea and affecting the marine ecosystem. The scale model was built at New 
Naval’s facility in Lavrio, Greece in late 2018 and a prototype was deployed at the river 
mouth of Kifissos river in Athens, Greece. The effectiveness and capabilities of the system 
passed all quality assurance testing, confirming that the system is ready to be installed 
in active, long-term operational environments. It will continuously contain and remove 
marine litter from river mouths and be a commercial product purchased by authorities 
and all stakeholders related to marine litter pollution.



OBJECTIVES
The project will facilitate better gover-
nance of the issue of marine litter by pro-
viding tools such as new models and con-
centration maps to give insights into the 
distribution of macroplastics (>5mm) and 
microplastics (from 1 μm up to 5mm) and 
scenarios to determine the efficiency of 
CLAIM’s technologies. An ecosystem ap-
proach will guide the project through the 
evaluation of the potential benefit from the 
proposed litter cleaning methods to ecosys-
tem services and human well-being.

MONITORING & PREDICTING
CLAIM’s modelling tools monitor the fate 
and forecast the distribution of marine plas-
tic litter pollution, both micro- and mac-
roplastics, in the Baltic and Mediterranean 
seas with the aim to provide a better under-
standing of the impacts of human activities 
on ecosystem services. These tools will also 
evaluate the impact of CLAIM’s cleaning 
methods in the marine environment.

By identifying and mapping potential-
ly threatened ecosystems, CLAIM will pay 
particular attention to the ecosystem ser-
vices on which commercial fisheries and 
aquaculture rely.

CLAIM’s enhanced modelling tools include:

Ocean circulation models
Wave models

Eulerian tracer drift and sedimentation 
Individual-based particle drift models

Historical data on visible and invisible plas-
tic litter is collected from existing litera-
ture and databases for the Baltic and the 
Mediterranean seas. Spatial distribution of 
land sources of micro- and marco-plastics 
are mapped to provide realistic source in-
puts to the Eulerian tracer and Lagrang-
ian particle models. For the Baltic region, 
CLAIM quantified  plastic litter in different 
categories (e.g., microplastics due to tyre 
wear and using personal care and cosmet-
ic products) that have never been part of 
modelling tools  before.

THE BALTIC SEA
In the Baltic Sea, an Eulerian tracer module 
is online embedded in the hydrodynamic 
ocean model to simulate transport of mi-
croplastics with including wave-induced 
transport, biofouling and sedimentation 
processes. The model grid size is 900 me-
ters so that meso- and sub-mesocale ed-
dies can be resolved. A Lagrangian individ-
ual-based model, driven (off-line) by the 
output of the high-resolution ocean/wave 
models, is implemented for modelling 
transport of visible plastics. A new approach 
for the re-sampling scheme is used, taking 
into account input sources, in order to ob-
tain a quasi-equilibrium spatial distribution.

GOVERNANCE TOOLS



THE MEDITERRANEAN SEA

In the Mediterranean Sea, a basin-scale hydrodynamic model is on-line coupled with a 
Lagrangian individual-based model that is used to track the fate of floating plastics. Differ-
ent sizes and types of plastics have been considered based on the dominant types found 
in the Mediterranean and also the size classes in available datasets that can be used for 
model validation. 

Fig. 1. Simulated surface (left) and bottom (right) concentration of microplastics from tyre 
wear and tear in the summer (upper) and winter (lower) seasons in the Baltic Sea.
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As an alternative approach to the Lagrangian drift model, a probabilistic model that sim-
ulates the concentrations of the floating particles based on transition probability matri-
ces was developed as well. The simulated concentrations of small macroplastics with the 
comparative model were compared with those simulated with the Lagrangian model, 
presenting similar patterns.      

Fig. 2. Simulated annual mean macroplastic concentration for litter of 5 mm – 2 cm di-
ameter (up-left), bottle >20 cm (up-right), bag >20 cm (low-left) and foam >20 cm. 
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Fig. 3. Simulated annual mean macroplastic concentration for litter size 5 mm – 2 cm. 
Left: probabilistic model results; right: Lagragian model results.
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