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Abstract In this study, the development of the room temperature curable silica-based coating compositions for anticorrosive
and antifouling performance in marine environments was carried out. The marine (plant) structures with many exposed
parts are operated in harsh marine environments such as strong ultraviolet rays, extreme temperature differences and salt
water corrosion. Organic paints that are easily degraded under these environments and easily eroded by physical stimuli
such as waves can not play a role properly. Dense ceramic coatings on marine structures provide careful protections even
in saltwater environments due to their high hardness and rust resistance. Therefore, in the case of ceramic coatings, their
use and application range in marine structures can be greatly improved due to their functional advantages. In the present
study, silica-based coating compositions based on colloidal silica with silane coupling agents, curing salts, and ceramic
fillers were developed, and their applications as protective coatings for corrosion protection and fouling prevention in
seawater were also studied.
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Fig. 1. Dip-coating and heat-treatment for the films requiring
curing.
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Fig. 2. Dip-coating for the room temperature hardening type
silica-based coatings (C-2).
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Table 1
Samples and compositions of the prepared silica-based coatings
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Fig. 3. Corrosion test samples cured at different temperatures
(a) and immersed in seawater for 30 days (b).
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for 30 days.



Preparation and application of silica-based coatings for corrosion protection of marine structures 141

Commercial
antifouling (A/F) paint

Fig. 5. Commercial A/F and room temperature curing coatings after the pencil hardness test.

Fig. 6. Commercial A/F and room temperature curing coatings
after the adhesion test.
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Fig. 7. XRD pattern of the prepared room temperature curing
coating.

Fig. 8. Samples after corrosion and fouling test for the commer-
cial A/F and room temperature curing coatings immersed in a real
sea test-bed for 30 days.
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