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Fig.1 SEM images of cross-sections of coatings at low (a, ¢, e) and high (b, d, f) magnifications

(a) 700 h o (b) 1500 h

B2 FHEET 700 h #1500 h FEREREEWES (X PAE, F GO/PAE, 5 PSGO/PAE)
Fig.2 Macrographs of coating surfaces after salt-spray corrosion for 700 h and 1 500 h (left PAE, middle GO/PAE, right PSGO/PAE)
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Fig.3 SEM images and EDS analysis results of steel substrate under coatings after salt-spray corrosion for 1 500 h
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Fig.5 Nyquist plots (a, ¢, e, g) and Bode plots (b, d, f, h) of coatings immersed in 3.5% NaCl solution for different periods of time
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Fig. 9 Corrosion protection mechanism of PSGO/PAE

composite coating
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Fig.10 Corrosion status of PAE (a—c), GO/PAE (d—f),
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environment of Shanghai for different periods of time
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Fig.11 SEM images of surfaces of PAE (a—b), GO/PAE (c—d) and PSGO/PAE (e—f) coatings after exposure to

atmospheric environment of Shanghai for 12 months
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Fig. 13 Corrosion morphology of PSGO/PAE composite coatings with different PSGO content exposed to the South China Sea atmosphere for 12 months
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Preparation of Phytic Acid and Silane Modified Graphene Oxide Polyaspartic Acid Ester
Composite Coating and Its Anti-Corrosion Mechanism

LIU Qiang', CHENG Xin®*, YOU Bo’
(1. Shanghai Hilong Shine New Materials Co. , Ltd. , Shanghai 200949, China;
2. School of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China;
3. Department of Materials Science, Fudan University, Shanghai 200433, China)

Abstract: Phytic acid and silane modified graphene oxide (PSGO) nanomaterials were added into a high solid content
polyaspartic acid ester (PAE) coating system to prepare environmentally friendly high solid content PSGO/PAE composite
coatings. Salt-spray corrosion test, electrochemical test and field application test were carried out to study the anti-corrosion
performance of the PSGO/PAE composite coating, and the anti-corrosion mechanism of the coating was preliminarily
investigated. The results show that the addition of PSGO could significantly improve the corrosion resistance of the PAE
coating. After soaking for 28 days, the | Z |, o1 1, of the composite coating still reached 1. 35X 10" Qecm®. The PSGO/PAE
composite coating with 0. 5% (mass fraction) PSGO had excellent anti-corrosion performance in the atmospheric environment
of the South China Sea. The synergistic effect of phytic acid’s passivation protection on metal materials and graphene oxide
nanosheets’ barrier shielding enable the PSGO/PAE composite coating to provide dual protection for metal substrates. And the
coating is expected to be applied to marine heavy anti-corrosion and other fields.

Key words: anti-corrosion performance; phytic acid; graphene oxide; polyaspartic acid ester coating
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