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Abstract To address the degradation of epoxy coatings' mechanical properties and 

physical shielding under ultraviolet (UV) radiation, carbon-based nanomaterials (such 

as graphene oxide (GO), carbon black (CB), carbon nanotubes (CNTs), and their 

nanohybrids) have been incorporated to enhance the corrosion resistance and UV 

durability of waterborne epoxy coatings. The UV aging performance was assessed 

through exposure to UVB lamps and subsequent gloss analysis, while the corrosion 

resistance of both pure epoxy and nanocomposite coatings in a 3.5 wt% NaCl solution 

after UV radiation was evaluated using electrochemical impedance spectroscopy and 

salt spray tests. The findings demonstrate that epoxy coatings containing 0.1 wt% 

carbon-based nanohybrids, owing to their well-dispersed state within the polymer 

matrix, exhibit superior anti-corrosion and anti-UV properties. This study introduces a 

novel approach for improving the UV resistance and long-term corrosion resistance of 

epoxy coatings under intense UV irradiation, underscoring the significance of 

nanohybrids in advanced coating applications. 

Keywords Layered structure; Nanocomposite; Carbon-based nanomaterial; Anti-

corrosion; Waterborne epoxy coating  

Reference 

[1] Hou BR, Li XG, Ma XM, Du CW, Zhang DW, Zheng M, Xu WC, Lu DZ, Ma FB. The 

cost of corrosion in China[J]. npj Materials Degradation, 2017, 1(1): 4. 

[2] Yan H, Zhang L, Li H, Fan XQ, Zhu MH. Towards high-performance additive of 

Ti3C2/graphene hybrid with a novel wrapping structure in epoxy coating[J]. Carbon, 

2020, 157: 217-233. 

[3] Ye YW, Yang DP, Chen H, Guo SD, Yang QM, Chen LY, Zhao HC, Wang LP. 

A high-efficiency corrosion inhibitor of N-doped citric acid-based carbon dots for mild 

mailto:ziyang.zhou@xjtu.edu.cn


                                                                                         

611 

 

steel in hydrochloric acid environment[J]. Journal of Hazardous Materials, 2020, 381: 

121019. 

[4] Jo S, Lee K, Jung Y, Woo D, Kim T, Kim PJ. Direct-spun carbon nanotube sheet: 

A flexible, ultralight, stackable three-dimensional current collector for high-performance 

lithium-ion batteries[J]. Carbon, 2024, 219: 118786. 

[5] Zhou ZY, Pourhashem S, Wang ZQ, Duan JZ, Zhang RY, Hou BR. Distinctive roles 

of graphene oxide, ZnO quantum dots, and their nanohybrids in anti-corrosion and anti-

fouling performance of waterborne epoxy coatings[J]. Chemical Engineering Journal, 

2022, 439: 135765. 

[6 Zhou TZ, Wu C, Wang YL, Tomsia AP, Li MZ, Saiz E, Fang SL, Baughman RH, 

Jiang L, Cheng QF. Super-tough MXene-functionalized graphene sheets[J]. Nature 

communications, 2020, 11(1): 2077. 

  

  

  


