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Abstract: Poly(chloro-p-xylylene) (PPXC) film has a water contact angle (WCA) of only about 84°. 

It is necessary to improve its hydrophobicity for the prevention of liquid water droplets from 

corroding or electrically shorting metallic circuits of semiconductor devices, sensors, 

microelectronics and so on. Herein, we reported a facile approach to improve its surface 

hydrophobicity by varying surface pattern structures under different temperature and relative 

humidity (RH) conditions on a thermal curable polydimethylsiloxane (PDMS) and hydrophobic 

silica (SiO2) nanoparticle coating. Three distinct large-scale surface patterns were obtained mainly 

depending on the contents of SiO2 nanoparticles. The regularity of patterns was mainly controlled 

by the temperature and RH conditions. By changing the pattern structures, the surface wettability 

of PPXC film could be improved and its WCA was increased from 84° to 168°, displaying a 

superhydrophobic state. Meanwhile, it could be observed that water droplets on PPXC film with 

superhydrophobicity were transited from a “Wenzel” state to a “Cassie” state. The PPXC film with 

different surface patterns of 200 μm × 200 μm and the improved surface hydrophobicity showed 

wide application potentials in self-cleaning, electronic engineering, micro-contact printing, cell 

biology, and tissue engineering. 
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1. Supplementary Materials 

 

Figure S1. SEM (a-x) and high-magnification SEM (b-x) images for the samples with different 

contents (x) of SiO2 at 80 °C-95% RH treatment. 

 

Figure S2. Surface micro-scale (SEM, a-x) and nano-scale (SEM, b-x) morphologies of the samples 

with different contents (x) of SiO2 at 80 °C-55% RH. 

 

Figure S3. Surface micro-scale (SEM, a-x) and nano-scale (SEM, b-x) morphologies of the samples 

with different contents (x) of SiO2 at 60 °C-95% RH. 
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