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!'_ Objectives

Task 1: Transfer of TBT to higher trophic levels (WP 2)
Task 2: Alien species (WP 2)

Task 3: Porous ceramic surfaces (WP 3)

Task 4: Sentinel organisms (WP 5)
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Work Package 2

Alien species
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!'_ What is Alien Species?

Alien species are any species, which
are not native to a specific ecosystem
(also referred to as exotic, non-native,
non-indigenous).




i Economic Impacts K

Invasive alien species cost the United
States (U.S.A.) more than $100
billion/year




Global Technical Cooperation A==
Program o, \ &

International Maritime Organization (IMO)
Global Environmental Facility (GEF) and
U.N. Development Program (UNDP) - jointly developed -

the GloBallast programme, a global technical cooperation program
to assist developing countries to tackle the transfer of harmful
aquatic organisms mediated by ships ballast water

Note: However, there are no internationally-agreed prevention measures
for hull-fouling as an invasive alien species (IAS) vector.



Rationale for the study
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The IMO International Convention on the Control of Harmful
Anti-Fouling Systems on Ships (2001) - for the global phase-
out of tri-butyl-tin (TBT) in paints

This ban is designed to reduce chemical pollution of the
marine environment and could even lead to a significant
Increase in the number of introductions of invasive fouling
species

In this context, we will analyze historic data on alien species
Invasion through literature review to see if ban on TBT can

be correlated with an increase In exotic species
Introduction




Work Package 3
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Biofouling - the unwanted growth of
plants and animals on a ship's surface

Note: Shipscollect biofouling on their hullslargely during
their stay in portsand harbours; fouling build-up during
transit isgenerally minimal, owing to shear for ces.



The ideal antifoulant would prevent
fouling from a wide variety of marine
organisms without causing harm to non-
target organisms
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We propose to use porous surfacesto serve as a biocide delivery
vehicle

Porous ceramic surfaces - new class of materials - produced
from avariety of starting materials and processed in different ways
to yield products with a broad range of physical-chemical
characteristics and an equally large range of applications

The robust character of ceramic membranes enables them to
withstand broad pH and temperature ranges, elevated pressures,
organic solvents, and chemical and heat sterilization

Pore size can be controlled in these materials

Note: Ceramic based delivery vehicles are successfully being used
for application of sparingly soluble biocides such as ozone



Biofouling and
seawater pipe

*The surface alone needs to be protected

*This can be done by repelling larvae close to the
surface

*NO need to treat bulk water!



Biocide Delivery for
Biofouling Control

1. Injectable biocide (e.g.
Chlorine)

2. Paint-borne (e.g. Cu, TBT)



Porous Membrane



Mechanism of action

Larvae

Zone of low biocide Zone of high biocide



Advantages

Reduced biocide inventory

Reduced environmental
discharge

Better fouling control



