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MUSSEL ADHESION MECHANISM
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FIELD TESTING AT PARKER DAW
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DISCUSSION

Silicone Coatings

Silicone based foul release coatings have been
most successful in preventing mussel attachment
In both quasi-static and dynamic conditions. They
have very low attachment strengths of algae,
bryozoans, and slime.

*These results are different than findings in the
ocean, barnacles and tube worms still attach to
silicone foul release coatings.

oIt Is believed the silicones work because the
combination of low surface energy, low elastic
modulus, and the lack of hydrogen bonding sites
Durability continues to be a concern with silicone
based foul-release coatings




DISCUSSION

Silicone Coatings Containing Hydrogen Bonding:

Silicone based coatings, A-4 and B, contain low
concentrations of hydrogen bonding sites. Thus
allowed mussel attachment, but at very low
attachment strengths

«System A-4 is a tie coat, designed to bond with
epoxy and contains some oxygen and nitrogen
«System B is an amphiphilic coating that contains
hydrophobic and hydrophilic domains

oIt Is believed that the mussels attach to these
systems by hydrogen bonding



DISCUSSION

Silicone Foul Release Coatings without oil release
agent

Silicone oll free coating, System A-3 appears to
give equivalent performance to the optimized
formulation that contains silicone oill.

*Mussels do not attach to the PDMS coatings with
or without silicone olil release agents, which
strengthens the hydrogen bonding theory

*This finding contradicts results from the marine
Industry, silicone oll release agents are required to
release barnacles easier



FUTURE RESEARCH AND NEEDS

« If mussels attach by hydrogen bonding, then it
might be possible to increase the mechanical
properties of the silicones without jeopardizing
the performance

* For industrial maintenance, we need to be able
to handle the infrastructure without damaging
the coatings otherwise the mussels will still
attach on the damaged areas

 Need to be able to apply to small diameter
piping that is already in place. Possible options,
robotic spin coaters, in-situ liners, or
applications to HDPE









