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ABSTRACT: The work aims to study the corrosion resistance of the modified coating by adding the mesoporous chitosan mi-
crospheres of sodium phytate (load corrosion inhibitor) to the water-based polyacrylate coating. The chitosan microspheres were
prepared by W/O emulsion solidification method. The morphology of chitosan microspheres was characterized by scanning
electron microscopy (SEM), Fourier transform infrared spectroscopy (FT-IR) and X-ray diffraction (XRD). The sodium phytate
(corrosion inhibitor) was loaded into chitosan microsperes by negative pressure impregnation and the load rate of corrosion in-

hibitor was studied by thermogravimetric analysis (TGA). The microsperes of load corrosion inhibitor were added to the wa-
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ter-based coating with the mass ratio of 5% and the corrosion resistance was studied by electrochemical impedance spectroscopy

(EIS). The SEM image showed that the chitosan microspheres were of good spheronization and the size was 20~30 um. The re-

sults of FT-IR and XRD showed that the chitosan was crosslinked by vanillin (cross-linking agent) through Schiff base reaction

and hydrogen bond interaction, thus leading to the solidification of chitosan microspheres and the low level of crystalline. The

TGA results showed that the load rate of sodium phytate was about 25.79%; the EIS results showed that the charge transfer re-

sistance of the water-based polyacrylate coating modified by the chitosan microsperes of load corrosion inhibitor had been in-

creased. The mesoporous chitosan in the water-based polyacrylate coating controls the release of the sodium phytate, thus im-

proving the utilization rate of corrosion inhibitor, and the corrosion resistance of the modified coating is improved.
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Fig.1 SEM images of mesoporous chitosan microspheres
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Fig.2 FT-IR spectrogram of vanillin, chitosan and chitosan
microspheres crosslinked by vanillin
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Fig.3 XRD spectrogram of chitosan and chitosan micro-
spheres crosslinked by vanillin
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Tab.1 Impedance parameters of Cu electrode of the coating in 3.5%NaCl solution with and without the addition of
corrosion inhibitor microspheres

: - Rcoat/ Rct/ Ql/ Qct/ W/ (RcoatJr Rct)/
Coating Timeh 0o kQem)  (x107)  (x107)  (x107%) n et (kQ-cm?)
8 862.9 64.830 6.475 93.17 3.119 0.548 0.826 65.693
Acrylic acid+ 48 923.8 77.300 7.000 85.57 2.395 0.541  0.835 98.204
chitosan mi-
crospheres 96 946.2 86.130 7.497 78.57 1.902 0.535 0.843 87.076
360 1045 110.800 8.444 73.07 1.585 0.525 0.848 111.845
8 76 050 29.250 20.09 0.7273 5.356 0.490 0.745 105.300
L 48 68 090 17.840 23.72 0.9813 5.253 0.484 0.737 85.930
Acrylic acid
96 61120 15.190 29.19 1.425 5.495 0.487 0.705 76.310
360 9035 10.120 3.932 192.7 0.2177 0.618 0.314 19.155
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