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Prevention of marine biofouling by antifouling paints

— Report —

Prevention of marine biofouling for ocean instruments:

A study of effectiveness of silicon-based antifouling paint

Tetsuichi Fujiki'", Yoshiyuki Nakano* and Shuichi Watanabe®

For the spatial and temporal observations of surface pCO, in the ocean, we have been developing a compact drifting
buoy system equipped with pCO, sensor. In general, when the buoy system is utilized for a long-term in situ observation, the
instruments are susceptible to biofouling in the form of microbial and algal films. The biofouling affects the operation,
maintenance and data quality of the deployed instruments. Tributyltin was the most effective biocide used in modern antifouling
paints, but affected adversely the marine environment. To ascertain whether biocide free, silicon-based antifouling paint can be
used for the oceanic platforms and instruments, the antifouling tests of silicon-based paints were carried out with other types of
paints. After 500 days, one of silicon-based paints showed the lowest fouling coverage (25%) on the painting surface among the
antifouling paints tested, indicating the high effectiveness as regards the prevention of marine biofouling. Hence, the silicon-based
antifouling paint was used as biofouling prevention for our drifting buoy system.
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Fig. 1. Surface seawater temperature (SST) and the mean sunshine

duration of each month during the testing period.

BAL. BRBRIY I A o> FR RS & % H O~ H IR

Table 1. Antifouling paints used in the present study.

F1. KOS TR L 7RG gk
Plate No. in Fig. 2a Products Basis antifouling mechanism Color
2 A Titanium dioxide Photocatalytic action by UV light ~ Pale white
3 B Titanium dioxide Photocatalytic action by UV light ~ White
4 C Heavy metal (copper (I) oxide)  Biocide (hydrolysis) Dark brown
5 D Heavy metal (zinc acrylate) Biocide (hydrolysis) Red
6 E Heavy metal (copper (I) oxide)  Biocide (self-polishing) Dark brown
7 F Heavy metal (copper (I) oxide)  Biocide (hydrolysis) Brown
8 G Heavy metal (zinc acrylate) Biocide (hydrolysis) Pink
9 CMP Bioclean Silicone Smooth surface White
10 CMP Bioclean C  Silicone Ultra-smooth surface Clear
11 H Heavy metal (copper (I) oxide)  Biocide (hydrolysis) Dark brown
12 | Repellent (lanolin grease) Repellent action Pale yellow
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(a) before test (b) 30 days after

(c) 90 days after

Fig. 2. Results of antifouling tests. See Table 1 for antifouling paints used. The plate-1 is the control (aluminum plate only) without antifouling paint.
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Table 2. Biofouling (fouling coverage, %) for the control and antifouling paints plates over a period of 500 days.

#2. FHT A LTV — bOEWANE BB, %) OFRLL

Days
Plate No. in Fig. 2a Products

30 90 180 270 500
1 Control 40.8 56.6 64.6 100.0 96.0
2 A 62.3 74.3 80.0 99.0 91.1
3 B 33.0 45.2 58.7 79.8 65.3
4 C 8.0 61.1 412 85.3 75.8
5 D 14 30.0 66.0 81.4 37.7
6 E 0.0 15.0 60.8 19.4 70.4
7 F 14.9 52.9 75.3 51.0 61.8
8 G 0.0 458 20.3 438 85.3
9 CMP Bioclean 5.3 8.1 12.5 303 78.6
10 CMP Bioclean C 3.0 18.3 429 25.6 251
11 H 0.0 404 29.9 24.8 312
12 | 56.5 43.0 50.5 100.0 99.0
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Fig. 3. Drifting buoy system with sea surface pCO, sensor. The silicon-
based antifouling paint (CMP Bioclean C, clear and colorless) was used
as biofouling prevention for the surface (black portion) of our drifting
buoy system. The black color of the surface is from the epoxy resin
paint (under coat).
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