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Comparision on Corrosion—resistance of Epoxy Aluminum Coating and FEVE Fluorocarbon Coating
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(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao Shandong 266100; 2. State Key

Laboratory for Marine Corrosion and Protection, Luoyang Ship Material Research Institute, Qingdao Shandong 266101)

Abstract: Electrochemical corrosion behavior of epoxy aluminum coating and FEVE fluorocarbon coating on carbon steel
was investigated by electrochemical impedance spectroscopy (EIS) in natural seawater. The capacitances of the two coat-
ings were analyzed and the corrosion morphologies of the coatings were observed by scanning electron microscope
(SEM). The results indicate that the protective effect of the two coatings are both decrease with the immersion time. Af-
ter 57 d of immersion in seawater, the EIS plots of epoxy aluminum coating change from single capacitance arc to double
capacitance arcs. For fluorocarbon coating, during all the stage of immersion, plots of EIS retaine single capacitance arc
with impedance values at low frequency higher than 10® Q * ecm® even after immersed for 110 d. The capacitance of the
fluorocarbon coating is steady at 1. 6 X10 " ~1,8X10 " F « cm ?, only about 1/20 of the capacitance of the epoxy alu-

minum coating which imply low rate of water penetration in the fluorocarbon coating.
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Fig. 1 Relationship between open - circuit potential and
immersion time of epoxy aluminum and fluorocarbon

coating on carbon steel in seawater
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Fig. 2 EIS plots of epoxy aluminum and fluorocarbon

coating on carbon steel for different immersion time
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Fig. 3 The equivalent electrical circuit of epoxy aluminum

coating in the initial immersion time
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Fig. 4 The equivalent electrical circuit of epoxy aluminum

coating in the middle immersion time
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Fig. 5 Relationship between coating capacitance and immersion time

B TR Z B9 SEM [ . & Rl RUA L SR TR =

FO AR b EORME . B 6 P IR R AR

EIE S A& . &K R 110 Ka . IR )2 &
HLRS B2 S5 30 R PR U2 i BORHER B

(b) ZEIOKE

6 FREHA TR R RIHTG A RS (SEM ED

Fig. 6 Surface morphology of epoxy aluminum coating before and after immersion (SEM)
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Fig. 7 Surface morphology of fluorocarbon coating before and after immersion (SEM)
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