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Preparation of polyaniline and its anticorrosion performance in
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Abstract; In order to meet the anticorrosion requirements of Performance Standard for Protective Coatings for
dedicated seawater ballast tanks in all types of ships and double-side skin spaces of bulk carriers (PSPC) , new
polyaniline (PANI) coatings are developed. Chemical oxidation method is used to synthesize PANI. PANI is
characterized by Scanning electron microscopy ( SEM) and Transmission electron microscopy ( TEM). The
anticorrosion coating of ship ballast tank was prepared by adding 5% and 10% PANI to the furan resin, and
coated on (0235 carbon steel. Adhesion test, polarization curve test and electrochemical impedance spectroscopy
were carried out to evaluate its mechanical property and anticorrosion performance, and thus to elaborate the
intrinsic mechanism. The results show that the prepared PANI has a nano-fiber network-like structure, which is
beneficial to the enhanced crosslinking degree of the resin, and can play the role of shielding. After the addition
of PANI, the interface between the substrate and the coating becomes unclear in the SEM images, and the
coating defects and pores become less. The adhesion for 5%PANI and 109%PANI coatings significantly improved
to 12.3 MPa and 11.8 MPa, respectively, which meet the requirements of PSPC. The corrosion current density
decreased, the corrosion potential shifted positively, and the impedance arc increased, meaning the enhanced
corrosion resistance. The mechanical properties and corrosion resistance of 5%PANI sample are better than those
of the 10% sample, which can provide better protection for Q235 carbon steel.

Keywords : polyaniline( PANI) ; ballast tank coating; anticorrosion performance; polarization curve ;electro-
chemical impedance spectroscopy ( EIS)
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Table 1  Chemical composition of Q235 steel (wt.%)

Material C Si Mn P S Cr Cu Ni Fe
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Table 2  Fitting data for polarization curve
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Blank -601.794 82.674 167.810 3.260
5%PANI  -357.756 184.059 243.080 0.270
10%PANI  -498.012 117.120 200.290 0.658
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Table 3 The fitting data of EIS with different immersion time
Blank 5%PANI 10%P ANI
Time/d R/ c./ R/ C./ R/ c./
(10*°Q - em?) (107°F + em?) (10*Q + em?) (10719F « ¢m?) (10*Q - em?) (1071°F « ¢m?)
1 24.860 0.942 9 6.073 1.150 0 3.536 127.300 0
3 11.760 0.580 8 12.890 0.428 0 6.072 1.150 0
7 6.418 0.785 3 24.070 1.016 0 12.430 1.106 0
14 3.890 1.363 0 25.990 0.899 9 26.460 1.696 0
30 2.617 1.813 0 30.530 0.323 7 28.250 0.262 4
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