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Superhydrophobic Surface Prepared by Stearic Acid Modification of
Ni-TiO, Coating on Carbon Steel Surface
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ABSTRACT: The work aims to prepare superhydrophobic coating and improve seawater corrosion resistance of carbon steel.
Superhydrophobic Ni-TiO, composite coating was prepared on carbon steel by constant current electrodeposition and stearic
acid modification. Morphology, composition and crystal structure of the prepared coating were analyzed with scanning electron
microscope (SEM), energy dispersive spectrometer (EDS), Fourier-transform infrared spectrometer (FTIR) and X-ray
diffractometer (XRD). Surface wettability and self-cleaning were evaluated by contact angle meter and self-cleaning test.

Corrosion resistance of samples was evaluated by measuring the electrochemical impedance spectroscopy and polarization curve
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with electrochemical workstation. The fabricated superhydrophobic Ni-TiO, composite coating had a spherical micro-nano

roughness structure. After modification with stearic acid, the water contact angle was as high as 160.99°, which exhibited

excellent superhydrophobicity and self-cleaning performance. The self-corrosion current density of the prepared superhydrophobic

Ni-TiO, composite coating in 3.5% NaCl was 2.42x10" A/cm?, the corrosion rate was 2.84x10* mm/a and the corrosion

inhibition efficiency was 99.41%, which showed excellent corrosion protection effect. Furthermore, after immersion in 3.5%

NaCl solution for 60 days, the charge transfer resistance R of the superhydrophobic Ni-TiO, composite coating changed little

without damage and had long-term corrosion resistance. The superhydrophobic Ni-TiO, composite coating is successfully

prepared on carbon steel by constant current electrodeposition and stearic acid modification, which effectively improves the

corrosion resistance of carbon steel to seawater for a long time.
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Fig.1 SEM images of different samples: a) pure Ni coating (5000x); b) Ni-TiO, composite coating (5000x);
¢) superhydrophobic Ni-TiO, composite coating (5000%); d) Ni-TiO, composite coating (10 000x%);
e) superhydrophobic Ni-TiO, composite coating (10 000x)
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Fig.2 EDS images of different samples: a) pure Ni coating; b) Ni-TiO, composite coating
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Tab.1 Equivalent circuit fitting results of different samples after immersion in 3.5% NaCl solution for 1 day

Samples RJ/(Q-cm?) QJ/(S-ecm™>s) n  R/AQ-em?) OJ(S-em2s) n  RJ/AQ-cecm®) Qu/(Sem™>s) n  Ry/(Q-cm?)
CS 5.1 — — — — — 1.2x107° 0.76 1.1x10°
NT 9.4 — — — 5.8x10°  0.94  2.9x10* 2.7%x107° 0.81 1.5%10°
SNT 9.6 45x107  0.98 26.7 57107 0.99  1.5x10% 2.2x107° 0.84 5.2x10°
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Tab.2 Tafel polarization curve fitting results of different samples

Samples Jeon/(A-cm?) Eoori/ V Rp/(Q'cmz) Cr/(mm-a™) Npi%
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Tab.3 Equivalent circuit fitting results of different samples after immersion in 3.5% NaCl solution for 60 days

Samples RJ(Qcm®)  OJ/(S-cm *:s) n RJ(Q-em®)  Qg/(Sem >s) n Re/(Q-cm?)
NT 8.6 2.1x107* 0.77 1.5x10° 1.4x1073 0.53 1.2x10*
SNT 6.7 1.7x107° 0.98 3.3 3.1x107° 0.93 2.9x10°
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