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Abstract: The interactions between liquid droplets/films and solid surfaces are ubiquitous and intrinsic to everyday 

domestic and industrial applications, which include thermal management of portable electronics, water treatment and 

harvesting, energy generation, etc. More specifically, functional coatings fabricated via easy and scalable silicone oil 

grafting are considered as potential candidates for lowering such droplet-surface interactions.  

The aim of this talk is two-fold: on one hand, we fabricate and tune the droplet-surface interactions in terms contact 

angle hysteresis and pinning while maintaining a similar hydrophobic wettability, by adopting different grafting coating 

parameters. The grafting procedure reported was adopted from Eifert et al. while the grafting parameters investigated 

are the viscosity of the oil, the application method related to the volume of oil as pipette or dip coating, and the number 

of layers. Grafting procedure has been optimised with contact angle hysteresis values down to <1° after one single 

grafting step. Moreover, depending on the grafting parameters adopted the contact angle hysteresis of the functional 

surfaces could be tuned between 1° and 20°, while maintaining the same hydrophobicity with contact angles near 108°.  

On the other hand, the wide range of contact angle hysteresis function of the grafting parameters adopted in turn 

anticipate different droplet-grafted surface interactions during evaporation and/or condensation phase-change. 

Evaporation behaviours are self-contained within those reported on benchmarked hydrophilic silicon and hydrophobic 

Teflon, and can be tuned function of the fabrication parameters. Moreover, the complete suppression of the initial 

contact line pinning typically encountered on benchmarked smooth hydrophobic surfaces is further attained. In addition, 

the duration of the different evaporation modes and pinning forces arising from the different fabrication parameters are 

further introduced to support the findings. Last, we enable the control of the droplet size distribution during 

condensation on surfaces with similar wettability but with different hysteresis for the first time. 

To sum up, wetting and phase-change mechanisms introduced here suggest promising capabilities for oil grafted 

surfaces for microfluidics, self-cleaning, thermal management and condensation phase-change applications.  
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