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In this study, graphene oxide functionalized with benzidine and zinc oxide
nanoparticles were synthesized to improve corrosion protection properties of cathodic
electrocoatings. The synthesized nanocomposite was characterized by scanning
electron microscopy (SEM), X-ray energy diffraction spectroscopy (EDS), Fourier
transform infrared spectrum (FTIR), X-ray diffraction (XRD) and thermal calorimetry
analysis (TGA). Synthesized nanoparticles were dispersed in cathodic electrocoatting.
The coating containing amine-containing graphene oxide-zinc oxide was applied on
steel plates and its corrosion resistance was checked by salt spray test and
electrochemical impedance spectroscopy (EIS) test. The salt spray test with different
percentages of nanoparticles (0.0001, 0.001, 0.01 and 0.02%) after 45 days in the salt
spray chamber showed that the anti-corrosion performance of the coating containing
0.01% of amine-containing graphene oxide - Zinc oxide with a creep depth of 1.2 mm
from the scratch has the highest corrosion resistance. The results of the
electrochemical impedance test confirmed the salt spray results. The sample
containing 0.01% nanoparticles showed a higher resistance behavior against sodium
chloride. The wind curves of the sample with 0.01% nanoparticles were examined at
different times (3, 7, 15, 30, 45 days) and the sample containing 0.01% nanoparticles
showed the highest anti-corrosion property after 45 days.
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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 4: Thermal gravimetric analysis spectrum 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 3.5 wt. % sodium chloride solution at
different times.
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