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ABSTRACT: The work aims to study the preparation and properties of transparent superhydrophobic polyethylene (PE)
packaging films. With nanosilica and absolute ethyl alcohol as raw material, nanosilica was dissolved into the absolute
ethyl alcohol to prepare semi-transparent silica solution. PE film was dip-coated into silica solution for a few minutes be-
fore pulling out for natural drying. The performance of the film surface was measured and analyzed by scanning electron
microscope, contact angle measuring instrument, light transmittance measurement instrument, and the anti-pollution of the
sample was measured after the sample was soaked in sewage for a few days. Transparent superhydrophobic PE film was
successfully prepared. The contact angle between its surface and water was as high as (17142)° and the rolling angle was
as low as 1°. The excellent transparency, water resistance and anti-pollution and self-cleaning property were showed in the
film surface when the concentration of nanosilica was 10 mg/mL. An easy and effective method used to prepare transpa-
rent superhydrophobic PE films has improved the superhydrophobic and self-cleaning property of PE film, which greatly
enhances the application prospect of PE films in packaging field.
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Fig.1 SEM images of PE film
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Fig.2 The effect of Nano-SiO, concentration
on hydrophobicity of PE film
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Tab.1 Effect of Nano-SiO, concentration on transparency
of PE superhydrophobic film

K AR B

Ve (mg-mL ) IR S 1%
0 91.8 0.1305
2.5 92.1 0.1630
3.75 92.5 0.1545
5 92.3 0.1462
10 92.1 0.1450
15 91.3 0.1559
20 90.8 0.1582
25 90.2 0.1728
30 89.5 0.2070
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Fig.3 The photograph of water droplet on sample surface
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Tab.2 The effect of immersion time of sewage on contact angle and rolling angle ©)
Nano-SiO, 0d 2d 4d 6d 8d 10d
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(mg.mL*I) 91 (92 0] 02 01 02 91 02 01 92 91 (92

5 169.7 1 166.5 1 165.6 2 164.3 3 162.8 3 160.4 4

10 172.6 1 170.7 1 169.3 2 168.6 3 166.2 3 164.5 4

15 168.2 1 166.7 1 165.2 2 162.7 3 159.4 4 155.8 4

20 166.7 1 162.3 2 161.2 4 158.4 5 156.5 5 151.6 6

25 165.5 1 162.6 2 154.3 5 153.9 5 151.3 6 148.8 8

30 165.0 1 160.2 2 157.0 5 153.6 6 149.6 6 146.2 8
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