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Application of Cellulose Nanofibers to Self-healing Corrosion Protective Coatings
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Abstract

Anti-corrosion protective coatings have been widely applied as a surface treatment to prevent cor-
rosion of various metallic materials. One of the most important characteristics of these coatings is
the ability to selfheal. If a selfhealing coating suffers mechanical damage and corrosive species in
the environment begin to degrade the bare metal surface, the damaged surface is automatically re-
paired by a chemical component of the coating. Chromate conversion coatings have self-healing
properties. However, environmental concerns have necessitated the reduction and discontinuation of
chromate-based protective coatings in recent years. In this manuscript, firstly corrosion and corro-
sion protection are briefly described. Next, the properties of various anti-corrosion coatings, the con-
cept of self-healing coatings, and nanomaterials for self-healing coating are explained. Then, the use
of nanofiber as one of the nanomaterials on self-healing is explained as follows. The network struc-
ture by nanofibers in a coating system not only provides a container for inhibitors but also provides
channels and pathways for release of corrosion inhibitor. The performance of the self-healing coat-
ing with nanofibers is determined by the successful release of the corrosion inhibitor. The con-
trolled release of corrosion inhibitors by pH change in nanofibers was enhanced the performance of
self-healing coatings. Finally, self-healing multi-layer coatings with cellulose nanofibers and synergis-
tic corrosion inhibitors is explained.
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