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A Review on the Role of Nanoparticles in Improvement of
Anti-corrosion Properties of Zinc Rich Coatings

Mona Ehsanjoo, Somayeh Mohammadi”, Naz Chaibakhsh Langroodi
Department of Chemistry, Faculty of Science, University of Guilan, P. O. Box: 41635-1914, Rasht, Iran.

Abstract

Zinc-rich paints are one of the most widely used coatings in various industries. In these coatings, high percentages of zinc powder (over
90% by weight in dry film) uses to provide effective cathodic protection, which can lead to many problems in these coatings: reducing the
adhesion of the coating to the metal substrate, reducing the physical and mechanical properties and increasing the viscosity of the paint. In
order to reduce the above problems, researchers have tried to replace small amounts of zinc powder with nanomaterials, simultaneously
with the reduction of the percentage of zinc powder in these coatings, increase the cathodic protection period as well as the physical-
barrier protection properties in these coatings. In this paper, the used nanomaterials in zinc-rich coatings were classified into five general
categories and the role and mechanism of performance in each category were investigated. Metallic conductive nanomaterials (including
aluminum, magnesium and zinc nanoparticles) with increasing electrical connections and improving corrosion products. Carbon-based
conductive nanomaterials (including carbon black nanoparticles and carbon nanotubes) that enhance both cathodic protection and
physical-barrier protection properties. Conductive polymers, including polyaniline, are often combined with other nanomaterials, reducing
porosity and increasing the conductivity of the coating. Nonconductive nano materials (including nano-clay and layered double
hydroxide) that their effect is due to the increased barrier properties of the coating and finally, graphene and its derivatives, due to their
unique properties in addition to increasing the conductivity and the barrier properties, significantly increase the adhesion and cathodic
delamination resistance.

Keywords
Nanomaterials, Zinc-rich coating, Cathodic protection, Barrier protection, Carbon steel.

Graphical abstract

Reduction of zinc particles corrosion rates in the presence of nano-material
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