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In recent experiments conducted at Australia's sovereign-owned submarine sustainment and maritime services company, ASC,
researchers have found that a new type of surface coating can eliminate marine biofouling, or sea organism growth, on the hulls of naval
vessels and other submerged surfaces.
The experiments were conducted at ASC’s deep submarine maintenance facility in Adelaide, Australia.
For the research, ASC—which maintains and upgrades Australia’s Collins Class submarine fleet—was noted to have provided advice,
laboratory and wharf facilities for submerging the samples.
Smooth Operations
Led by experts from Flinders University with partners ASC, the University of South Australia (who is providing expert advice and samples
for coating materials) and the Department of Defense, worked together to develop practical applications that could end the scourge of
marine biofouling.
According to reports, the effects of marine biofouling cost billions for shipping companies and navies worldwide each year. ASC reports that
fully developed “biofouling community” growing on a ship’s hull, can cause up to 40% more fuel consumption, due to the additional hull
drag and poor maneuverability.
In addition, the biofouling can also lead to obstructions in key areas of the hull that can be time consuming and expensive to clear.
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“Warships and submarines use sea water in the cooling systems of propulsion and weapons systems—even air conditioning. Making sure
the inlet valves, which let that water in, don’t become clogged with marine life, is a priority,” ASC Principal Development Engineer –
Materials, Mikael Johansson. “This research could lead to protecting various parts of the Collins Class submarine hulls, leading to fewer
interruptions to naval operations and less maintenance.”
In breakthrough experiments, researchers demonstrated how electrically charged surface coatings could better mitigate, even eliminate,
these issues. Flinders University's Professor Mats Andersson, Director of Flinders Institute for Nanoscale Science & Technology and
Theme Leader in the Biofilm Research and Innovation Consortium, reported that the latest inspections of the samples showed that the
team’s research was performing exceptionally well.

“Our tests have shown that fouling can be significantly reduced and, in some cases, completely eliminated on the surfaces that are coated
with a conducting paint and subject to electrochemical stress,” said Andersson. “To be honest, we are surprised that it works so well. As far
as we know, there isn't a lot of this research being done around the world and while our research is specific to the Port River in Adelaide, it
could be applied to any surface that is submerged in the ocean.
The “active anti-fouling” experiments were tested on a range of materials, coatings and electrical cycles, which were then compared
against non-electrically stressed samples.
The research was funded by the South Australian Defense Innovation Partnership program, who provided $150,000 for the project.
Additionally, the research is supported by the South Australian Government and the Department of Defense.
The Defense Innovation Partnership has activated promising innovations in South Australia’s defense sector since 2018. The program
received almost $10 million in additional funding, over the next four years, in the South Australian budget in June.
Other Antifoulant Research
To provide an environmentally friendly antifoulant option for nets used in fish farming, researchers based out of Kiel University (Kiel,
Germany) recently looked to polymer coatings as an alternative—an endeavor that aims to create a coating specifically adapted to the
demands of nets in water.
The project, known as CleaNet and started April 1, 2019, and was developed in cooperation with Phi-Stone AG (Kiel, Germany) and in
collaboration with net manufacturer Mechanische Netzfabrik Walter Kremmin GmbH & Co. KG (Oldenburg, Germany).
Aside from acting as a deterrent to keep marine life from attaching to fishing nets, CleaNet also aims to help alleviate the associated
mechanical strain that can cause tears in netting, releasing farmed fish back into the ocean.
In developing the coating, the team accounted for external influences, such as current and UV radiation, and its impact on the product. At
the time, the team was also working on developing a coating process that was appropriate for the production and composition of
commercial nets.
Moving forward, real-world testing was slated to be carried out at a Kiel fish farm, and climate testing for long-term coatings conducted with
Phi-Stone. The research project received financial support from both the Federal Ministry for Economic Affairs and Energy and the Central
Innovation Programme for SMEs.
More recently, Nippon Paint Holdings Co., Ltd. announced that Nippon Paint Marine Coatings Co., Ltd. was the recipient of the 2021
GREEN4SEA Technology Award, hosted by SAFETY4SEA, a European non-profit organization that “fosters, enlightens and promotes the
marine environmental awareness.”
For the Technology Award, NPMC was awarded for its Aquaterras antifouling paint. The innovative paint was originally nominated in March
2020.
The Technology Award is given to corporations that have made technical contributions to environment protection. The award program
recognizes corporations in seven categories including the Technology Award, Clean Shipping Award and Sustainability Award. Awardwinning corporations were selected by online voting for five nominees in each award category.
According to Nippon, Aquaterras is the world’s first biocide-free ship bottom antifouling paint developed using a technology unique to
Nippon Paint Marine. Not only does the coating have properties of reducing the friction resistance and cutting fuel consumption by around
10%, but it has no biocide addition. This is in part to its hydrophilic and hydrophobic micro-domain structures that can significantly reduce
the frictional resistance of hull through hydrolytic reaction and prevent adhesion of marine organism on the surface.
The coating is reported to be a great contribution to reducing the burden on the marine environment and contributes to safety and health
and environmental protection.
The development of Aquaterras received a subsidy for next-generation marine environment technology project from the Ministry of Land,
Infrastructure, Transport and Tourism and was adopted as a joint research theme by the ClassNK. The coating has also been rated highly
mainly in the European market for its low environmental impact and used by environmentally responsible customers centered on cruise
ship operators.
NPMC plans to continue to tackle environmental issues faced by society through research and development of hull coating products that
can constantly support comfortable and efficient vessel operations.

