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Figure S1. Digital photographs of the uncoated laser-etched glass (a), SAP coated laser-

etched glass (b), uncoated non-etched glass (c), and the SAP coated non-etched glass 

(d), together with methylene blue-dyed water and bean oil droplets on each surface to 

show the surface wettability. 

  



 

Figure S2. Specular reflectance of the bare glass slide and SAP coated glass slide. 

 

  



 

Table S1 Contact angles and sliding angles of various oils on the typical SAP 

coated laser-etched glass slide 

Type of oil 
Surface energy 

(mN·m-1) 

Contact angles 

(o) 

Sliding angles 

(o) 

Bean oil 31.5 170.1 7.3 

Cesame oil 33 171.7 6.4 

Corn oil 21.2 161.3 9.0 

Pump oil 22 163.8 8.3 

n-Hexadecane 27.5 164.2 7.4 

 

Table S2 Contact angles and sliding angles of various liquids on the typical SAP 

coated laser-etched glass slide 

Type of pollutants 
Contact angles 

(o) 

Sliding angles 

(o) 

Coca cola 169.3 3.7 

Orange juice 171.2 4.4 

Green tea 168.5 3.6 

Coconut water 167.3 4.5 

Methylene blue solution 170.6 3.9 

 

  



 

Figure S3. Low- and high-magnification SEM images of the uncoated laser-etched 

glass (a), and the SAP-coated laser-etched glass (b).  

 

  



 

Figure S4. Low- and high-magnification SEM images of the SAP coating deposited on 

non-etched glass. 

 

  



 

Figure S5. Low- and high-magnification SEM images of the SAP-coated laser-etched 

glass after 50 (a-c) and 100 (d-f) cycles of the abrasion test. 

  



 

Figure S6. SEM image of the as-fabricated SH coated laser-etched sample. 

  



 

Figure S7. (a) Transmittance comparison between laser-etched coated and uncoated 

glass. (b-c) Digital photographs of the uncoated and SH-coated laser-etched glass, 

together with water droplets on the surfaces. (d) Selected time-dependent pictures 

showing water droplet (5 µL in volume) impacting and rebouncing on the SH surface.  

  



 

Figure S8. WCAs and WSAs vs. sandpaper friction cycles for SH coated laser-etched 

sample (a) and non-etched sample (b). 

  



 

Figure S9. Low- and high-magnification SEM images of the SH coated laser-etched 

glass surface after 50 (a) and 100 (b) sandpaper friction cycles, respectively.  

  



 

Table S3. The comparison of the wear resistance of several superhydrophobic 

structures obtained by different approaches. 

 

No. Research Preparation 

method 

Abrasive 

paper 

Gravity Area Pressu

re 

Lw 

1 Ref.[1]   Nanosecond laser 800 # 0.98 N 1.0×10-2 

 m2 

0.098 

kPa 

4000 

mm 

2 Ref.[2]  HVOF spraying 800 # 55 N 2.75×10-3 

m2 

20 kPa 4800 

mm 

3 Ref.[3]  Laser and the 

subsequent 

anodizing 

600 # 0.98 N 2.5×10-4 

m2 

3.9 kPa 2000 

mm 

 

4 Ref.[4]  Electrodeposition 1000 # 1.96 N 1.2×10-3 

m2 

1.63 

kPa 

5000 

mm 

5 Ref.[5]  WEDM +laser 

+heat treatment 

600 # 0.98 N 3.9×10-4 

m2 

2.5 kPa 5000 

mm 

6 Ref.[6]  Template-assisted 

spray coating 

2000 # 0.49 N 1.88×10-3 

m2 

0.26 

kPa 

1000 

mm 

7 Ref.[7] Functional SiO2-

deposited PDMS 

interlayer  

150 # 0.49 N 1.88×10-3 

m2 

 

0.26 

kPa 

1800 

mm 

8 Ref.[8] Combining 

electrodeposition 

and chemical 

modification 

800 # 0.98 N 8.1×10-4 

m2 

1.2 kPa 700 

mm 

9 Ref.[9]  NH4OH-assisted 

sol-gel 

600 # 0.98 N 3.6×10-3 

m2 

2.7 kPa 2000 

mm 

10 Our study Embedding NPs 2000 # 0.49 N 1.0×10-4 4.9 kPa 5000 



in laser-etched V-

groove 

architecture 

m2 mm 

 

  



 

Figure S10. SEM images of the uncoated laser-etched glass surface after 50 (a), and 

100 (b) cycles of sandpaper abrasion test. 

  



 

Figure S11. Evolution of WCAs/WSAs (a) and OCAs/OSAs over peel-off cycles of 

tape peeling test performed on SAP coated laser-etched glass slide.  

  



 

Figure S12. Time-dependent WCAs/WSAs (a) and OCAs/OSAs (b) of SAP coating 

under immersion in NaOH solution with pH value of 13.0. 

  



 

Figure S13. Self-cleaning test of the coated laser-etched SAP glass slide. (a) 

Contamination of the SAP surface by fly-ash, followed by casting methylene blue-dyed 

water droplets onto the surface to remove the dirt (i.e., fly-ash) and make the surface 

clean. (b) Contamination of the SAP surface by fly-ash, followed by casting bean oil 

droplets onto the surface to remove the dirt and make the surface clean. 

  



 

 

Figure S14. Contamination of the uncoated glass slide, followed by dropping water (a) 

and bean oil (b) onto the glass surface. Both water and pump oil droplets adhere to the 

uncoated coating, and the surface remains dirty. 

 



 

Figure S15. Digital photographs of water droplet freezing on uncoated glass slides and 

various coated samples, demonstrating the freezing time at -10 oC. 

  



 

Figure S16. Digital photographs of water droplet freezing on uncoated glass slides and 

various coated samples, demonstrating the freezing time at -15 oC. 

  



 

Figure S17. Digital photographs of water droplet freezing on uncoated glass slides and 

various coated samples, demonstrating the freezing time at -20 oC. 

  



 

Figure S18. Photographic demonstration of transparency and water repellency of the 

typical coatings deposited on laser-etched glass in the presence of different amounts of 

NaOH (1.8 M): (a) 0.5 mL, (b) 0.6 mL, (c) 0.7 mL, (d) 0.8 mL,0 (e) 0.9 mL, and (f) 1.0 

mL. 

  



 

Figure S19. Transmittance spectra of the various coatings fabricated in the presence 

of different NaOH dosages (1.8 M). 
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