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Settlement Behavior of Marine Benthic Diatoms on Tourmaline Coatings

ZHANG Zhan-ping, QI Yu-hong, LIU De-liang

(Transportation & Logistics Engineering College, Dalian Maritime University, Dalian, Liaoning 116026)

Abstract: For exploitation new non - toxic antifouling paints, marine benthic diatoms were incubated and used for the
settlement tests in laboratory. Four coatings were prepared in which it contained respectively with 2%, 3%, 5% and
10% of tourmaline powders. The settlement behavior of marine benthic diatoms on these coatings was investigated ac-
cording to the measurement of chlorophyll a and quantitative image processing based on the photos taken by stereo-
microscope. The results showed that the fraction of the benthic diatoms attached on the coatings changes with the in-
crease of tourmaline contents in paint. The coating with 2% tourmaline doesn’t inhabit obviously the settlement of ben-
thic diatoms. The coating with 3% tourmaline strongly inhabit the settlement of benthic diatoms. The tourmaline content
increases from 3% to 10% , the inhabiting effect of tourmaline decreases. The mechanism of tourmaline inhabiting the ac-
tivity and the attachment of marine benthic diatoms can be attributed to that tourmaline makes water molecule decompose
into H"and OH ™, at the same time, it electrolyses seawater and results in the sodium hypochlorite, Cl, s HCIO and
ClO™ made on the surface of the coatings, these strong oxidabnts are toxic for the benthic diatoms and inhabit the activity
and the attachment of marine benthic diatoms. It predicates the application potential of tourmaline in new non—toxic ma-
rine antifouling coatings.
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Fig. 1 Morphologies of the benthic diatoms by optical microscope
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Table 1 Experimental results of the benthic diatoms
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Fig. 2 Morphologies of the tested specimen by stereomicroscope
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Fig. 3 Images of the tested specimen by image processing
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