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3678
boats in Arcachon Bay,

releasing toxic copper



DTU Chemical Engineering, Technical University of Denmark



DTU Chemical Engineering, Technical University of Denmark

The consequences of fouling

The consequences of antifouling
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Release less
with Xanthan gum hydrogel 

coatings
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The gel layer under the SEM
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Xanthan gum hydrogel coating structure
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But what does the hydrogel do?

The CoaST Maritime Test Center (CMTC)
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Biocide-free

hydrogelno hydrogel

6 weeks at CMTC
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BUT with biocide…

More Hydrogel, 6 wt.% cuprous oxide

4 months at CMTC



DTU Chemical Engineering, Technical University of Denmark

Why?

Higher retention time of Cu2+ on the surface
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Coating
Cu2+

Cu2+

Cu2+

Conventional coating: Copper disappears as soon as it reaches the surface
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Hydrogel

Coating

Cu2+ Cu2+

Cu2+ Cu2+

Hydrogel coating: Copper gets trapped in the gel layer → longer active time
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200 – 400 times higher
as the acute toxicity

values that the US environmental protection 
agency states for copper against water 

organisms

Cu2+ concentrations in the hydrogel are: 

J. Sandberg, I. Odenvall Wallinder, C. Leygraf, M. Virta, Release and chemical speciation of copper from anti-fouling paints with

different active copper compounds in artificial seawater, Materials and Corrosion. 58 (2007) 165–172.

https://doi.org/10.1002/MACO.200604002.
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Conclusion
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Conclusion
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