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Special attention has been paid since 1950s to improve and enhance the application of means of
corrosion protection of metals as one of the methods for saving natural resources and increasing
durability of machines, building structures and other equipment. Coating is one of the promising
imethods that can be applied. At the same time, insufficient attention has been given to the
mechanism aspects of evaluating the efficiency of the protective coating. Recognizing the lack of
linformation on corrosion mechanism, we are motivated to investigate the anti-corrosive behavior
of zinc rich paints (ZRP) using the commercial paints in the market. The research work was
structured by coating metallic substrate with two different kind of ZRP with zinc content of 74
wt. % and 96 wt.%. Based on this coated samples, three main studies; specifically on corrosion
[performance in corrosive agent, comparison in different concentration of corrosive agents and

evaluation on protective coating using electrochemical impedance spectroscopy (EIS).

1. Zinc rich paints (ZRP) are one of the most effective coatings used to protect steel from corrosion
and they have been studied under severe environment like sea water, marine and industrial
environments. A major problem in classic solvent-based paint in the emission of volatile organic
compbunds (VOC), which coniribute to atmospheric pollution. In this work, metal substrate was coated
with various thicknesses of coatings of ZRP and the cross-section of the coating was observed by
means of scanning electron microscopy (SEM), electrochemical behaviors were compared using
potential corrosion measurement system and open circnit measurement. It was verified that both
coatings with 74 wt. % and 96 wt.% showed good corrosion resistance mainly due to the cathodic
protection and barrier effect, respectively. However, for single layer coating of 74 wt.% Zn, does not
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lgood corrosion protection.Based on results from morphology characteristics of ZRP at initial stage, a

probable current density inhibition model was proposed.

2. The second study deals on the evaluation of coated samples in two different concentrations of
corrosive agents, 0.5 and 1.0 M NaCl solution. The electrochemical behavior was investigated based
on polarization measurement, open circuit potential and electrochemical impedance spectroscopy
(EIS). To confirm our coating is stable in thickness, SEM observation on the cross-section was
conducted. The performance of the coating with different coating thickness varied particularly in
coating system of 74 wt.%-ZRP. Using Stean-Greary equation, the polarization resistance Rp was
determined from the Tafel plots and we also calculate the corrosion rate V., in millimeter per year).
lin 0.5 M NaCl solution, coating system with 96%-5 shows the lowest corrosion rate. Coating systems
with 74%-ZRP do performed well, and remarkably sample with 5 layers show the best performance in
fthat system. There was a correlation between zinc content and corrosion resistance performance. Film
thickness of the coated samples with 74% probably affected the electrochemical properties and the

corrosion resistance performance.

3. The third study evaluates the corrosion performance of the coating systems by using
electrochemical impedance spectroscopy (EIS). EIS was used to monitor, up to 7 weeks, the
degradation kinetics of three different thicknesses under cathodic protection in NaCl solution were
conducted. EIS in the 100kHz-1mHz frequency range was emploved as the main electrochemical
technique to study the corrosion behavior of ZRP. The EIS results obtained at the open circuit
corrosion potential have been interpreted using a model associate the impedance of parcel to particle
contact to account for increasing resistance between zine particles with immersion time, in addition to
the impedance due to zinc surface oxide layer and the resistivity of the binder. From the results, we
conclude that the loss of cathodic protection is due to the decreases of the zinc and metallic substrate
area ratio due to zinc corrosion and the loss of electric contact between Zn to Zn particles, and this can
be confirmed from SEM observation. Coated sample with 74 wt.%-ZRP shows severe corroded zinc
particles, while 96 wt.% sample relatively still maintain the spherical shape of zinc particle. Even
when cathodic protection effect by Zn particle became weak, the metallic substrate is still protected

against corrosion by the barrier effect and reinforced by zinc corrosion products.
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