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1. INTRODUCTION 

Herein, a facile and cost-effective method for the mass production of PUA based hydrophobic film is 
proposed and analyzed. The PUA is a versatile UV-curable polymer whose structure can be readily 
modified and easy to make various micro patterns by using mold. The PDMS mold employed as a 
reusable mold for the mass production of PUA film through homemade Roll to Roll technique. The 
fabricated PUA based hydrophobic film showed high optical transparency and self-cleaning effect. The 
fabricated PUA hydrophobic film with microstructure showed high durability and permeability 
compared to PDMS hydrophobic film. The fabricated PUA based hydrophobic film can be used as a 
productive layer on the outer wall of the glass windows and the solar panel. 
 
2. FABRICATION AND EVALUATION 

The fabrication process of PUA based hydrophobic film is represented in Fig. 1. First, positive SU-8 
with desired patterns were created in silicon wafer by using the conventional micro-electro-mechanical 
systems (MEMS) process. The inner spacing between the micro pattern is ~70 μm and height is ~20 μm. 
The fabricated SU-8 pattern can be used several times as a patterned template for PDMS casting. A 
replicating PDMS negative mold was fabricated by using the prepared positive SU-8 substrate. 
Subsequently, ~1ml of PUA solution was dropped into the mold surface to transfer the pattern of the 
PDMS using PET film as substrate The coated sample was exposed to 1620 mJ UV light at ambient 
temperature to cure the liquid PUA. The produced PUA film has a temporary hydrophobic effect, it has 
a water repellent effect. Unfortunately, dried PUA film is generally became hydrophilic because 
of the presence of ionic groups, which limits the application of PUA as a hydrophobic material. 
In order to overcome this drawback and to maintain the water repellent behavior of PUA, herein 
the strong hydrophobic component (nanosilica) was incorporated into the PUA film by spray coating. 

The prepared PUA hydrophobic film showed high water repellent angle of ~140 degrees and also 
possess high optical transparency. Efficiency of the fabricated PUA film was measured under various 
scratch test. The change of water repellency of the PUA film was analyzed after 3, 6, and 10 times taping 
on the film surface and the corresponding water contact angles of the films are shown in Fig. 4. As 
observed in Fig. 4a the as-prepared PUA film showed a water contact angle of ~134.93 whereas, the 
water contact angle of the PUA film after 10 taping is ~129.91 (Fig. 4d). This analysis indicating that 
the as-prepared PUA film is maintained higher water contact angle even after several taping. Finally, to 
demonstrate the enhanced performance of the as-fabricated PUA film, it was used as a productive layer 
in solar cells. Experimental results are summarized in Table 1. As observed the power generation 
efficiency of the PUA film coated solar cell is only reduced by about 2%, which confirms that the as-
prepared PUA film has no influence on power generation efficiency. 

 
3. CONCLUSION 
 In conclusion, we reported the effective fabrication method for the preparation of PUA based 
hydrophobic film. For mass production, we fabricated reusable PDMS mold for Roll to Roll technique. 
The fabricated PUA film has high optical transmittance, durability with highest water contact angle of 
140 degrees. Finally, the feasibility of the fabricated PUA based hydrophobic film were demonstrated 
through various practical applications where the periodical cleaning is required such as outer wall of 
buildings and solar panel. 
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Fig. 1. Step-wise process flow for the fabrication of PUA based hydrophobic film 

 

 
Fig. 2. Optical microscope images (a) cross sectional and (b) top view of the fabricated PUA film 

 

 
Fig 3. Comparison of water contact angle (Pitch distance 70μm PUA film) of nano-silica coted PUA 
film and pristine PUA film.  

 

 
Fig 4. Durability test of the PUA based hydrophobic film. (a) as-prepared PUA phydrophobic film, (b) 
3 times taping, (c) 6 time taping, and (d) 10 times taping results. 
 

Table 1. Solar panel test results 
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