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Fig. 1 Solution configuration and coating preparation technology roadmap
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Fig. 2 Surface morphologies of coating: (a, b) SEM images of Brush preparation super smooth coating; (c) AFM
images of super smooth coating; (d, ) SEM images of Dip preparation super smooth coating

Tab. 1 Coating thickness of different samples

Sample Minimum value/nm Maximum value/nm Mean value/nm
Sample 1 -26 2031 50
Sample 2 -35 6979 194

sample 1: silicone resin: methyl silicone oil (1:1); sample 2: no methyl silicone oil
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Fig. 3 Schematic diagram of miscibility of solution components and transmission spectrum of coating
(a): morphology of solution and the miscibility of related components; (b): images of uncovered glass, images

covered with bare glass, image of coated glass; (c): transmission spectrum of un-coated and differently-coated glass;
(d): schematic diagram of coating structure
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Fig. 4 Static contact angle and sliding angle of bare glass and coated glass
(a): images of different liquids on bare glass and coated glass; (b): static contact angle and sliding angle of 10 pL liquid on coating
(Sample 1: silicone resin:silicone oil for 2:1; Sample 2: silicone resin:silicone oil is 1:0; Sample 3: epoxy resin coated; Sample 4:
silicone resin coated; Sample 5: silicone resin: silicone oil is 1:1~1:2); (c): sliding diagram of a 10 pL liquid on ultra-slippery coating;
(d): water drop shape and hydrostatic contact angle on bare glass and coated glass
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Fig. 5 Coating performance and self-cleaning anti-fouling ability under different placement time
(a): water contact angle and rolling angle of ultra-slippery coating under air exposure for 720 h; (b): schematic diagram of self-cleaning
principle; (c): self-cleaning ability test of bare glass and coated glass
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Fig. 6 Stability test of coating
(a): schematic diagram of different tests; (b): water contact angle and rolling angle for 100 cycles (400 mesh) with sandpaper
with (100 g) mass; (c): water contact angle and rolling angle of ultra-slippery coating under ultraviolet irradiation; (d): water

contact angle and rolling angle in acid-alkaline environment
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Fig. 7 Effect of coated encapsulated glass on battery performance
(a): schematic diagram of current density and voltage test curves; (b): schematic diagram of battery efficiency test
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An Anti-Reflection Super Slippery Self-Cleaning Coating Based
on Silicone Resin and Silicone Qil

Guohua Chang'?, Tong Yang'?, Shilian Wu'?, Chenggang Li'?, Runze Guan'?,
Bingjian Zhou'?, Juan Wang'?, Yu Yang'*
(1. Yunnan International Joint Research Center of Optoelectronic Information Materials, School of Materials
and Energy, Yunnan University, Kunming 650504, China; 2. National International Joint Research Center for
Optoelectronics and Energy Materials, Yunnan University, Kunming 650504, China)

ABSTRACT: Photovoltaic panels urgently need self-cleaning or easy-to-clean functions in applications, in this
study, a super slippery self-cleaning coating with anti-reflection effect on photovoltaic panels was developed, the
coating was prepared with silicone resin, methyl silicone oil, epoxy resin and silane coupling agent. This super
slippery hydrophobic coating was configured with a uniform solution, it was prepared by convenient lifting and
brushing process. The coating has a sliding property of less than 10° for water-based liquids such as pure water and
methyl blue, and the static water contact angle can reach 109°, showing hydrophobic characteristics. The coating
has a sliding property of less than 10° for water-based liquids such as pure water and methyl blue, and the static
water contact angle can reach 109°, showing hydrophobic characteristics. The coating also has excellent stability.
After polishing 100 cycles with 400 mesh sandpaper, the coating performance basically remains unchanged, and
the adhesion strength to the substrate is high. After 30 d of placement, the coating is still well bonded. Compared
with the bare glass surface, the optical anti-reflection rate is about 2%~3%, when applied to the solar cell surface,
the initial efficiency has a 0.18% improvement. In addition, the super slippery coating also has remarkable
hydrophobic, anti-fouling and self-cleaning properties, showing potential application value in photovoltaic field.

Keywords: silicone resin; super slippery coating; hydrophobic; self-cleaning; anti-reflection



