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Preparation and Performance of Acrylic Resin/SiO, Composite

Superhydrophobic Film Based on Phase Separation
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Abstract: In this work, a simple and effective approach was reported to fabricate a low-cost,
environment-friendly, self-cleaning and mechanically durable superhydrophobic film. The film was prepared by
dip-coating acrylic resin film in an ethanol/ethyl acetate suspension of SiO, and hexamethylene diisocyanate trimer
(HDI trimer). Since the solubility of acrylic resin in ethyl acetate (solvent) differs from in ethanol (non-solvent), a
porous structure was formed on the film surface based on phase separation. SEM images showed that as the volume
ratio of ethyl acetate in mixture increased, the coated surfaces became fluffier and internal pores were larger. By

contrast, the porous structures were more uniform and complete when the volume ratio of ethanol to ethyl acetate

reached 6:4 in solvent mixture. With a further addition of SiO,, the hydrophobicity of the film was greatly enhanced.

Porous structures were also observed after SiO, was added, and more nanoparticles were deposited on the inner

YR EH#A: 2018-03-10

HEMA: EREARFESE (51573043)

EEBN: KRR (1993 , %, MIWKA, Bit, ETERARSFEABHRAKER. E-mail: aprilycc@163.com
BEBRREA: & B, E-mail: yguan@ecust.edu.cn



2 N N e

wall of the holes as the content of SiO, increased, which helped to form a dense nanoscale layer during phase
separation process. The synergistic effect of nanoscale SiO, and microscopic holes endowed the film with a
remarkable superhydrophobicity (158<=+3< and self-cleaning property when 2.5 g of SiO, was added. Moreover,
acrylic resin and SiO, were further cured by HDI trimer through the reaction between isocyanate groups and
hydroxyl groups, which improved the mechanical properties of the superhydrophobic film. The performance test
showed that the film still kept its superhydrophobicity after 35 cycles of sandpaper abrasion under 100 g of loading,
indicating a pretty admirable mechanical durability. The facile preparation and high-performance of the
superhydrophobic film make it quite suitable for the manufacture in a large scale, which would have extensive
application prospects in the future.
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Table 1 Volume ratios of solvents and contact angles of samples

Samples NO. 1 NO. 2 NO. 3 NO. 4 NO. 5 NO. 6

V ethanol:V ethyl acetate 10:0 9:1 8:2 7:3 6:4 5:5
Contact angles/( 9 84 x2 88 +2 92 +3 102 =1 105 %3 107 %2
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Table 2 SiO, dosages and contact angles of samples

Sample NO.7 NO.8 NO.9 NO.10
p (SiOy)/(g mL™) 0.010 0.015 0.020 0.025
Contact angles/( 9 138 £3 145 +3 152 +2 158 +3
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Fig. 3 Sample: a-NO.7; b-NO.8; c- NO.9; d- NO.10 SEM and contact angles images
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Fig.8 Abrasion test. a;-a,: procedure of abrasion test for 1 cycle; b;-bs: hydrophobic characteristic of sample after
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Though the proper control on volume ratio (solvent to non-solvent), SiO, dosages as well as the
preparation process, a superhydrophobic film with excellent self-cleaning property and mechanical

durability was fabricated.



