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Studies on Marine Fouling of the Bottom Plates
and Propeller Surface—I

A Case on Investigation of Attached Marine Organisms

and a Measure for Prevention of Marine Fouling
Kota Nagatomo*l, Hiroshi Matsushita ™2, Eiichi Inui®! and Yoshihiro Miyoshi*2

Marine organisms attached to bottom plates and propeller surfaces increase the resistance
of a ship. It makes the shaft in over- torque condition and also it causes lowered speed. As
a result, propulsion efficiency decreases.

To prevent the attachment of marine organisms, anti-fouling paints which contain
tin-compounds and copper-compounds have been used. Recently, sea pollution caused by the
toxicity of these paints has become a serious problem. Regulations banning the use of these
type of paints were issued. There is no effective method of preventing marine fouling. The
following experiments were conducted using an anti-fouling system, CATHELCO, equipped on
the training ship “TENYO—MARU” in her home port through out one year.

The main objectives of the present study are;

1) to investigéte the attachment of marine organisms on bottom plates and propeller surfaces.
2) to clarify the effect of marine fouling prevention by pouring sea water with dissolved inno-
xious copper-ion which was supplied by the system into the dome of bow-thruster.

The summary of the results is as follows.

1. Balanus is a prevalent species in early summer according to the identification of marine
organisms but it changed to Bivalvia in the late summer, especially on the bow-turuster.

2. It is very important to polish and paint the bottom as smoothly as possible during drydock
because marine organisms easily attach to parts where the paint has come off or unpainted
areas.

3. Sea water with dissolved copper-ion (density; 12~18 ppb) is effective to prevent marine
fouling. ’
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Fig. 1. Schematic diagram of a system, CATHELCO, for prevention of attachment of marine organisms.
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Fig. 2. Anodes (MG & TC) attached to the sea-chest.

(MG: Cu, TC: Al)
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Fig. 3. Ratio of attachment of marine organisms.
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Fig. 4. Preparation of an original anode(a) and an anode elapsed one year(b).
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Table 1. Electric Current of Auto Contfol Unit

Valve Current
Sea Chest | Anode . .
Position Intensity(A)
PORT MG Open 0.6
(High) TC Open 0.4
STB'D MG Open 0.6
(High) TC Open 0.4
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Fig. 5. Stream of sea water poured into the bow-thruster dome. (used limewater)

Fig. 6. Attached marine organisms on the ) Fig. 7. Attached marine organisms on the
bow-thruster grids. (port-side) bow-thruster grids. (starboard-side)

Fig. 8. Attached marine organisms on the side Fig. 9. Attached marine organisms on the bottom
plate of sonar dome. plate that was not painted due to shoring-up
blocks.
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Fig. 10. Attached marine organisms on the
bow-thruster boss. (starboard-side)

Fig. 12. Attached marine organisms on the
unpainted bottom plate near sea chest.

Fig. 11. Attached marine organisms on the fales
keel of ship’s center.
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Fig. 13. The process of attachment and growth of marine organisms.
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Fig. 14. Variations of temperature of sea water during the period Mar.8, 1991 and Feb.26, 1992.
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Fig. 15. Effect of prevention of marine fouling.
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