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Abstract: Dacromet is an effective corrosion-resistant coating widely used in automobiles, ships and wind-power generators.
However, it contains chromate which may cause severe environmental pollution. Chromium-free dacromet coating has been
developed to address the pollution problem by replacing chromate with safe silane coupling agent. However, the hardness,
adhesion strength and corrosion resistance of the chromium-free dacromet coating is worse than that of dacromet. Thus,
diammonium cerium (IV) nitrate and graphene was used to modify the chromium-free dacromet coating. Various
characterizations including X-ray diffraction, scanning electron microscopy, Raman spectroscopy, rapid corrosion test and
electrochemical polarization show that the top layer of the coating is mainly composed by compact flake zinc powder and flake
aluminum powder and the cross section of the coating shows a clear multi-layer structure. With a concentration of 200 mg/L
graphene, the modified chromium-free dacromet coating has the best corrosion resistance, evidenced by the longest corrosion
resistance time (5 h), the minimum corrosion current density (0.124 pA/cm?), and the most positive corrosion voltage
(—0.82 V). The improved corrosion resistance can be ascribed to the passivizing and powder-bonding effects of diammonium
cerium (IV) nitrate as well as the physical shielding and increased sacrificial anode protection from graphene.
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Fig.1 XRD patterns of the graphene modified chromiam-free
dacromet coating
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Table 1 Composition of the graphene modified chromiam-free

dacromet coating and coating surface (w/%)
Procedure Zn Al Other
Coating 28.0 3.5 68.5
Surface 74.6 17.9 7.5
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Fig.3 Element distribution of the surface on graphene modified chromium free dacromet
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