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Effects of GO Doping on Corrosion Performance of Mechanical Galvanized Plating

LI Zemin, WANG Shengmin, ZHANG Jun, ZHAO Xiaojun
(Faculty of Material Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In order to enhance the corrosion resistance of the traditional mechanical zinc plating, Zn-GO nanosheet composite
coating was prepared on the surface of Q235 substrate by mechanical plating. The surface and cross section morphologies of
the composite coating were characterized by Raman spectroscopy, field emission scanning electron microscopy and X-ray
diffraction. Electrochemical behavior of composite coating immersed in 3.5% NaCl solution was analyzed by polarization
curve and electrochemical impedance spectroscopy (EIS). Corrosion resistance of the composite plating was tested by neutral
salt spray accelerated corrosion test. The results show that GO flakes are co-deposited with zinc particles in three ways:
adsorption, inlay and inclusion. Compared with the coating without GO, GO fine zinc powder group make the composite
coating more compact, and GO plays the role of electric connection, which could make the composite coating passivated. The
self-corrosion potential moves from —1.189 V to —1.130 V, and the corrosion current density decreases from 749 to 398 pA/cm?.
GO has good chemical inertness and barrier effect, and linear polarization resistance increases by 5 times. The time of white
rust and red rust is extended by 12 h and 140 h, respectively. Therefore, a certain amount of GO doping can improve the
corrosion resistance of zinc-based plating.
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Fig.1 SEM images of the Zn powder and GO
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(b) Surface morphology of composite plating
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Fig.3 Surface and fracture morphologies of pure Zn and Zn-GO composite plating
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Fig.7 XRD patterns of Zn and Zn-GO composite plating
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Fig.9 Impedance diagrams for Zn and Zn-GO composite plating in
3.5 % NaCl solution and its equivalent circuit
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Table 2 Equivalent circuit fit parameters for the EIS samples

Sample Rs/Q R/ (Qem?) C./F Ret/ (Q-cm?) Cal/F
Zn 1.656x107° 4.97x10? 7.09%10°° 17.17 9.4x10°°
Zn-GO 2.511x10°¢ 2.489x10° 2.2x107 31.25 2.3x10°
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Fig.10 Surface morphologies of pure zinc and composite plating before and after salt spray test
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