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Superhydrophobic surfaces receive many applications in various industries such as desalinization, heat 
exchanger, anti-fog and self-cleaning surface production. In this study a wet etching process was used to 
produce superhydrophobic copper surfaces. The specimens were etched by multiple ferric chloride and 
deionized water solutions to create micro-nano structures on their surfaces. The electronic scanning 
electron microscopy (SEM) images of the resulted surfaces show a formation of micro-nano structures 
with specific templates. Contact and sliding angle measurement of surfaces after etching process 
showed that contact angles of specimens increased to nearly 140o while sliding angle of all samples was  
180o, which is the same as a rose petal property. In the next step, to promote hydrophobicity of surfaces, 
increased contact angle and decreased sliding angle specimens were immersed in an ethanol and stearic 
acid solution with a specific concentration. Moreover, effects of etching time and etchant concentration 
on the sliding and contact angles with/without stearic acid modification were investigated. Results show 
that contact angles increased and sliding angles decreased remarkably so that it reduced to lower than 
10o in some cases and lotus effect was achieved. 
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Fig. 1 Schematic of a) Sliding angle b) Contact angle [14].  
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Fig. 2 Schematic of droplet configurations on superhydrophobic 
surfaces with high adhesion (Cassie-impregnation regime) or low 
adhesion (Cassie-Baxter regime) [12].  
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Fig. 3 variation of contact angles versus concentration of etchant for a 
constant immersion time of 2h  
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Fig. 4 variation of contact angles versus immersion time for a 
constant concentration of etchant of [1:4] 
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Fig. 5 Schematic of droplets on the etched surfaces with concentration 
[1:4] and time immersion time 5 hr for a) without stearic acid b) with 
stearic acid (droplet volume, 5 L) 
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Fig. 6 droplet configuration at various surface positions of a upside 
down 
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Fig. 7 variation of sliding angles versus immersion time  
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1 Scanning Electron Microscope (SEM) 
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Fig. 8 The SEM image with 500 magnifications of copper surfaces 
etched for a) 1h b) 4h c) 5h, etched by concentration [1:4] of etchant 
solution 
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Fig.9 The SEM image with 2000 magnifications of copper surfaces 
etched for a) 1h b) 5h, etched by concentration [1:4] of etchant solution. 
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Fig. 10 The SEM image with 10000 magnifications of copper surfaces 
etched for 5h, etched by an etchant solution with concentration [1:4 ]  
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