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Abstract: Metallic corrosion has been a major challenge worldwide for a long time. In addition to significant economic losses, there
are concomitant risks of security loss and environmental pollution. Coating can be an economic and effective method to retard the
corrosion of metals. However, a simple passive anticorrosion coating is difficult to achieve a long-term and effective anticorrosion
effect. Once the coating is damaged, it fails, and even a more serious local corrosion occurs. In recent years, an intelligent self-healing
anticorrosion coating has been proposed based on micro- and nanocontainers that can release functional substances such as corrosion
inhibitors according to environmental changes, independently repair the damaged parts of the coating, restore the protective ability of
the coating, and prolong the service life of the metal matrix. The metal-organic framework material is a porous coordination polymer
composed of metal ions and organic ligands, which has a large specific surface area, tunable structure and function, high porosity,
high surface activity, etc. Recent studies have shown that metal-organic framework materials have high application potentials in the
field of metal anticorrosion. The reviews on the related studies are still rather scarce. It is necessary to review the current research
results of metal-organic framework materials in the field of anticorrosion coatings on metal surfaces. This paper systematically

summarizes the related research results in this field. Based on the characteristics and anticorrosion mechanism of metal-organic
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framework materials, this paper summarizes the research progress of metal-organic framework materials for metal surface coating
from two aspects. One of them is the application of metal-organic framework materials as functional fillers in anticorrosion coatings,
including epoxy, acrylic, polyhexylactone, polyvinyl butyraldehyde, polyvinylidene fluoride, and sol-gel coating. The other is the use
of the metal-organic framework as the main body of a film layer in a metal anticorrosion coating. Relevant research results show that
the metal-organic framework material can largely enhance the protection of metals against corrosion, as functional fillers or
conversion films in anticorrosion coatings. Metal-organic framework functional fillers improve the denseness and compatibility of the
coating, as ideal containers to load active agents and achieve self-healing, corrosion self-reporting, and other functions. In addition, a
metal-organic framework anticorrosion conversion film can be prepared directly on the metal surface to achieve a passive protection
(physical barrier effect) and active protection (response to the release of corrosion inhibitors) of the coating. The application of
metal-organic framework materials in anticorrosion coatings enhances the corrosion resistance performance and extends the service
life of the metal substrate. Although the metal-organic framework film layer and metal-organic framework anticorrosion coating are
constantly studied and improved, there are still some technical and controllability problems. First, even though the metal-organic
framework conversion film and metal-organic framework anticorrosion coating exhibit ideal corrosion resistances, it is impossible to
prepare a metal-organic framework material on a large scale due to the cost and process. Second, different metal-organic framework
materials, different metal-organic framework concentrations, different metal substrates, and different process parameters affect the
corrosion resistance performance of the metal-organic framework anticorrosion coating. In addition, there are still challenges in
maintaining the long-term corrosion resistance of a metal-organic framework material. Therefore, this paper introduces the application
of metal-organic framework materials in anticorrosion coatings, and outlines the future development trend. First, the advantages of the
metal-organic framework structure and composition should be fully studied. To further improve the loading efficiency of inhibitors, it
is necessary to design multiple-response and release-controllable metal-organic framework nanocontainers. Second, the use of novel
methods such as machine learning facilitates the screening of proper metal ions and ligands, preparation of metal-organic framework
materials with excellent inhibition performances, and investigation on the relevance between the inhibition properties and
metal-organic framework structures. With the design of the coating combined with metal-organic framework nanocontainers,
properties such as multieffect, long-term effect, and intelligent anticorrosion can be achieved. Third, based on the full application of
existing technical methods (in-situ growth, electrospinning, electrochemical deposition, etc.), numerous new methods to prepare a
dense metal-organic framework anticorrosion conversion film with a strong adhesion will emerge.

Keywords: metal-organic framework; corrosion protection; anticorrosion coating; fillers; conversion film
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Table 1 Summary of metal organic framework anti-corrosion films

Film forming Metal-organic
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synthesis No pollution H%gh cost insensitive to
Y Difficult to control temperature water
and pressure
Al
ZIF-8 hani
Mg Poor mec! amc'fll performance Preparation
In situ ) ) ) Pollute .the environment of materials
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