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Fig. 1 (a) Images showing DER 354-Epikure W-ZrP coated steel and bare steel substrate; VLSCM image and surface roughness
measurements of virgin surfaces for (b) bare steel substrate and (c¢) DER 354-Epikure W-ZrP coated steel
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Fig. 2 XRD results showing DER 354-Epikure W-ZrP and pristine
ZrP powder
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Fig. 3 (a, b) TEM images of DER 354-Epikure W-ZrP coating
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Fig. 4 Steady-state viscosity as a function of applied shear rate
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Fig. 5 Potentiodynamic polarization results for (A) bare steel, (B)
DER 354-Epikure W coated steel, (C) DER 354-Epikure W-
ZrP coated steel
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Tab.1 corrosion potential (E...) and corrosion current density
(Ior) obtained from potentiodynamic polarization

result
Sample Ee/V Lo/ (A -cm?)
Bare steel (A) -0.726 15.4
DER 354-Epikure W coated steel (B) -0.456 9.5x10°
DER 354-Epikure W-ZrP coated steel (C) 0.130 1.2x10*
10°F DER 354-Epikure

W-ZrP coated steel
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Fig. 6 Electrochemical impedance spectroscopy results for different
samples
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Enhanced Anticorrosion Performance of Highly Oriented Zirconium

Phosphate/Epoxy Resin Nanocomposite Coatings

Fan Lei', Minsheng Feng', Tao Li', Hung-Jue Sue’, Jiang Li’

(1.School of Mechanical Engineering, Chengdu University, Chengdu 610106, China; 2. Polymer Technology

Center, Department of Materials Science and Engineering, Texas A&M University, College Station, Texas 77843,

United States; 3. State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute of Sichuan
University, Chengdu 610065, China)

ABSTRACT: Aiming at the demand of metal anti-corrosion, the highly oriented zirconium phosphate/epoxy resin

nanocomposite coating was prepared on metal substrate by simple spraying method. The distribution of zirconium

phosphate nanoparticles in the nanocomposite coating was investigated by TEM and XRD. The electrochemical

impedance spectroscopy and potentiodynamic polarization curves were used to evaluate the anti- corrosion

performance and mechanism of the nanocomposite coating. The results show that the highly oriented zirconium

phosphate nanoparticles can effectively increase the diffusion path of water, oxygen and electrolyte, thus

improving the anti-corrosion performance of the coating. In addition, the insulated coating can further prevent the

migration of corrosive media, increase the resistance of the coating, and significantly improve the long- term

protective effect of the epoxy resin coating on metal substrate.

Keywords: epoxy; zirconium phosphate; highly oriented; anti-corrosion performance



