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Abstract The addition of corrosion inhibitors to organic coatings for active protection 

has been a hot research topic. Typically, these inhibitors are encapsulated in micro- or 

nano-containers similar to drug capsules, allowing for either responsive or passive 

release. However, most containers serve only to load the inhibitors and do not 

contribute to the protective performance of the coating itself. inhibitors while 

simultaneously leveraging their inherent physical barrier properties, which is By 

utilizing two-dimensional materials as containers, it is possible to directly load corrosion 

anticipated to result in enhanced protective effects. 

In this study, we directly loaded the corrosion inhibitor 8-hydroxyquinoline (8-HQ) 

onto graphene oxide (GO) to prepare GO@8HQ nanocomposite fillers. GO@8HQ was 

then added to the organic coating on the surface of AA2024. The coating with 

GO@8HQ showed no signs of corrosion after salt spray test. A molecular dynamics 

model was established to study the adsorption of 8-HQ and GO in aqueous solution. 

The loading and release of 8-HQ on GO can be regulated by pH through electrostatic 

adsorption. When corrosion occurred on the aluminum alloy substrate, the pH 

increased, prompting the responsive release of 8-HQ to inhibit corrosion. The results 

indicated that this method of using two-dimensional materials as nano-containers 

provided a simple and effective method for developing practical protective coatings. 
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