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Abstract: The preparation of an inhibitor used for waterborne epoxy coating and its corrosion resistance were investiga-
ted in this research. Waterborne epoxy phosphate was synthesized by the reaction of bisphenol A epoxy resin and phos-
phoric acid and then neutralization using N, N-dimethyl ethanolamine. Three different coatings (E44, 0.2% P-E44 and
0.5% P-E44) were obtained by adding epoxy phosphate into the two—component waterborne epoxy resin. The protective
performance of epoxy phosphate/waterborne epoxy coatings based on Q235 steel immersed in 3. 5% NaCl solution was
investigated by polarization curves and electrochemical impedance spectroscopy (EIS). The results show that the corro-
sion current density of the 0. 2% P-E44/Q235 carbon steel system (0. 431 pA/cm®) is lower than that of the E44/Q235
carbon steel system (0. 928 ‘U.A/sz) and 0. 5% P-E44/Q235 carbon steel system (0. 553 pA/cm?) after 24 hours. Dur-
ing the immersion of 24 hours, the coating capacitances Q. of the three coatings gradually increase, and the coating resist-
ances R, and charge transfer resistances R, gradually decrease. Epoxy phosphates can significantly improve the corrosion
resistance of waterborne epoxy coatings on Q235 steel. The epoxy phosphate content of 0. 2% achieves high corrosion

protection performance.
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Fig.1 FTIR spectra of the bisphenol A epoxy resin E44
and epoxy phosphate P—-E44
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Fig. 2 Tafel polarization curves of different epoxy coating/

Q235 steel immersed in 3. 5% NaCl solution after 24 h
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Table 1 Corrosion parameters of different epoxy coating immersed in 3. 5% NaCl solution after 24 h

E. (vs. SCE)/V Lo/ (A« cm™) 8. B R,/(kQ + em?)
Neat epoxy —0.732 0.928 11.93 —12.01 19.1
0.2% P-E44/epoxy —0.668 0.431 13. 94 —6.38 47.1
0.5% P-E44/epoxy —0.682 0.553 5.82 —6.13 38.7
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Table 2 Electrochemical parameters of the phosphate modified epoxy coating in 3. 5% NaCl solution under different im-

mersion times

) ) R,/ Q./ R./ Qu/ R./

Coating  Time/h m n,
Q-cm’) (pFecm™ -« Hz'™) (Qe+em®) (pFecom™ - HZ'72) (kQ + em®)

2 0.01 113 0.52 272.3 57.3 0. 64 5.9

6 0.01 241 0. 54 71.7 140 0.67 3.9

Epoxy 12 0.01 946 0.51 20. 6 50. 4 0.58 3.5

24 0.01 799 0.76 18.6 73.1 0.58 3.2

2 0.01 0.0082 0. 85 5555 26.1 0. 34 43. 6

0.2% 6 0.01 0.0061 0. 86 4002 68.5 0. 81 65.1

P-Ed4 12 0.01 0.0024 0.95 2917 72.4 0.39 63.8

24 0.01 0. 0046 0.92 2801 39.6 0. 29 52.5

2 0.01 27.92 0.62 154. 6 49.1 0.71 14.5

0.5% 6 0.01 140 0.61 65.4 160 0.78 13.6

P-E44 12 0.01 18.42 0.55 29.5 142 0. 65 12.6

24 0.01 17.93 0. 64 21.3 120 0.61 10. 5
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