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Study on the anticorrosion performance of zinc-rich coatings enhanced by
self-healing LDH/graphene materials
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Abstract: The “over-active” response of zinc-rich coatings in harsh corrosive environment significantly shortens
their actual service life. LDHs/Graphene self-healing material was prepared through ion exchange and graphene anchoring
strategies. This material synergistically combines physical shielding effects, sacrificial anode protection, and intelligent
self-healing to enhance the corrosion protection of zinc-rich coatings on substrates. The corrosion inhibitor MBT was
loaded into the inter-layer space of LDHs via ion exchange, receiving a LDHs/Graphene self-healing material with a
lamellar intercalated structure.Characterization results indicate that the corrosion inhibitor was successfully loaded into
LDHs interlayer via ion exchange.The composite material was incorporated as a filler into coatings,and its impact on the
coating’s anti-corrosion performance was investigated. Corresponding electrochemical tests revealed that the composite not
only exhibits excellent physical shielding properties but also demonstrates good self-healing effects. Compared with the
zinc-rich coating, the self-healing material-enhanced zinc-rich coating maintained stable cathodic protection even after
600 hours, and the low-frequency impedance modulus of the scratched coating was improved by at least half an order of
magnitude.
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