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The effect of aminated graphene oxide nanocomposite based on benzidine-zinc

oxide on the corrosion resistance of cathode electrocoatings

khosro Emamgholi®, Shahram Moradi Dehaghi®, Zahra Ranjbar?, Fereshte Motiee®
1- Faculty of chemistry, Islamic Azad University, North Tehran Branch, Tehran, Iran.
2- Department of Surface Coating and Corrosion, Institute for Color Science and Technology, P. O. Box: 167654-654, Tehran,
Iran.

Abstract

This study aimed to enhance the adhesion and corrosion resistance properties of cathodic electrocoatings by
functionalizing graphene oxide with benzidine and zinc oxide nanoparticles. The synthesized nanocomposite
underwent characterization through scanning electron microscopy (SEM), X-ray energy diffraction spectroscopy
(EDS), Fourier transform infrared spectrum (FTIR), X-ray diffraction (XRD), and thermal gravimetric analysis
(TGA). The epoxy-based coating dispersed with nanoparticles was applied onto steel panels, and the anti-corrosion
performance was evaluated through a 45-day salt spray test. The results revealed that the coating containing 0.01%
graphene oxide containing amine-zinc oxide exhibited the highest corrosion resistance, with a penetration depth of
1.2 mm from the scratch. The increase of nanoparticles up to 0.01% correlated with higher anti-corrosion properties
as demonstrated through the salt spray and EIS tests. Keywords: graphene oxide, zinc oxide nanoparticles,
benzidine, epoxy, corrosion, EIS
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Figure 1: SEM & EDX Images of (a) morphology and (b) elemental analysis amine-

functionalized- zinc oxide graphene oxide nanocomposite
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Figure 2: FTIR spectrum of amine-functionalized- zinc oxide graphene oxide nanocomposite
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Figure 3: X-ray diffraction pattern of amine-functionalized- zinc oxide graphene oxide

nanocomposite
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Figure 5: The salt spray test images and results of different weight percentages of amine-

functionalized- zinc oxide graphene oxide
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Figure 6: Bode plots of electrocoat containing 0.01% of amine-functionalized- zinc oxide

graphene oxide- in 3.5wt.% sodium chloride solution at different times
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