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Corrosion of commercial steel ships are prevented by protective coatings. Ballast tank is exposed to
very corrovive environment and degradation of protective coating is especially significant at the area
which is exposed to high temperature. In current inspection, coating degradation in ballast tank is
evaluated by visual observation where blister, rust etc. at coating surface are indexes for evaluation.
Thus, detecting coating degradation coating degradation at earlier stage is important to improve inspection
of ballast tank. Electrochemical impedance spectroscopy (EIS) is useful tool to evaluate coating
degradation. In EIS, coating resistance is mainly used to evaluate coating performance because this
parameter is assumed to relate to the barrier property of coating. However, thick and high performance
coating like ballast tank coating has extreme high resistance and present only a little resistance decrease
even after the initiation of coating degradation. It is necessary to investigate suitable evaluation method
for ballast tank coating degradation.

In this thesis,

Chapter 1 introduced coating degradation of ballast tanks in commercial ships and evaluation method for
coating degradation by EIS. And summarized the agendas to apply EIS for ballast tank coating evaluation
and objection of this research.

Chapter 2 proposed the equivalent circuit presenting EIS of ballast tank coating and investigated effects

of temperature and water activity on coating resistance and capacitance.

Chapter 3 confirmed EIS changes in coating degradation process. Decreasing of coating resistance correlated
with increasing of coating capacitance. It was concluded coating capacitance is suitable to evaluate
ballast tank coating degradation because coating capacitance can be more easily measured than coating

resistance.
Chapter 4 confirmed EIS changes in coating degradation was caused by increasing of absorbed water amount
in coating. By using of coating capacitance as an evaluation index, coating degradation was detected earlier

than visual observation.

Chapter 5 summarized this entire thesis.
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