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Electrochemical Behavior of Solvent-free Coal Tar Epoxy Coating in Soil

SUN Zhen-ye, LIANG Cheng-hao, HUANG Nai-bao

(Transportation Equipments and Ocean Engineering College, Dalian Maritime University, Dalian 116026, China)

ABSTRACT ; Objective The electrochemical behavior of the solvent-free epoxy coal tar coating was investigated in the soil solution
of saturated water content. Methods The solvent-free epoxy coal tar coating was applied on Q235 steel, the open circuit potential
and electrochemical impedance spectroscopy of the coatings at different thicknesses and different buried time were tested, and the
effects of coating thickness and buried time on the electrochemical behavior of the coating were explored. SEM analysis of the ele-
mental composition of corrosion products on the substrate surface were used to explore whether the aggressive substances reached
the substrate surface and was involved in the corrosion. Results The stable open circuit potential of Q235 steel with a coating thick-
ness of 200 pm was about —0.37 V, and the corrosion potential shifted positively by about 0.28 V as compared to that of the Q235

bare steel. With the increase of coating thickness, the open circuit potential showed a rising tendency, the capacitance arc radius
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increased, and the shielded blocking ability of the coating in aggressive solutions was improved. The protective performance of the

coating declined, the capacitance arc radius reduced and water absorption increased with the prolonging buried time in soil, but the

low-frequency impedance modulus value still reached up to 8.8x10” Q + em’. The energy spectrum analysis showed that no corro-

sive substances such as Cl™ appeared on the surface of Q235 steel. Conclusion The solvent-free coal tar epoxy coating in soil solu-

tion could effectively form a shielding layer and provided an effective protection for Q235 carbon steel.

KEY WORDS: solvent-free epoxy coal tar coating; soil; Q235 carbon steel; electrochemical behavior; electrochemical impedance

spectroscopy ( EIS) ; open circuit potential
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Fig. 1 Open circuit potential curves of samples with solvent-free
coal tar epoxy coating of different thickness buried in 40%
H,0+0.6% CI” soil for 45 days
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Fig. 2 Nyquist plots of of samples with solvent-free coal tar epoxy

coating of different thickness buried in 40% H,0+0. 6%
Cl” soil for 45 days
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Fig. 3 EIS plots of solvent-free coal tar epoxy coating with a
thickness of 200 wm buried in 40% H,0+0. 6% CI”~ soil

for different time
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Fig. 4 Variation of water absorption of solvent-free coal tar epoxy
coating with a thickness of 200 pwm along with the buried

time
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Fig.5 SEM image and EDS analysis of the carbon steel surface

after disbonding of the solvent-free coal tar epoxy coating
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