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Preparation and properties of super ice-phobic coating on ship decks

XIONG Guangyou, ZHANG Shaojun, WANG Mingyu™ , WANG Tianshu, SHI Peibo

School of Shipping ,Shandong Jiaotong University, Weihai 264310, China

Abstract: To solve the problem that ship hull surface is easy to be frozen in low temperature environment, a
kind of nano-Si0,/epoxy super ice-phobic coating for ship deck de-icing is developed. Nano-SiO, particles were
hydrophobically modified by OTS and FAS trifunctional oligomeric materials, dissolved in ethanol, and then
sprayed on the epoxy resin surface on the substrate. The surface structure of nano-SiO, particles is highly
ordered by self-assemble technology. After cured at room temperature, the super ice-phobic coating is prepared.
The SiO, particles are analyzed by infrared spectroscopy ( FTIR) and X-ray diffraction (XRD) , the results show
that the modification is completed. The structure of nano-Si0,/epoxy coating is characterized by scanning
electron microscopy ( SEM ), thermogravimetric analyzer (TG) and contact angle tester ( CA). The results
show that the effect of nano-SiO,/epoxy coating with 15% modified SiO, content is the best, and the contact
angle can reach up to 161.012°. At =30 °C, the complete freezing time of the coated steel plate and glass plate
with 0.9 mL of water on their surface is 103 and 173 s, respectively. Compared with that on pure steel plate
and pure glass substrate, the surface icing time is extended by 90 and 110 s, respectively,which indicates that
the coating has an excellent anti-icing performance and provides an effective way to solve the problem of ice
formation on ship hull surface.

Keywords:deck de-icing; super ice-phobic coating; anti-icing; surface modification; low surface energy
(SHEShE . £2)



