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Abstract: A water droplet impacting a solid surface is a natural universal phenomenon. The impact behavior of water droplets and
their effect on the superhydrophobicity of anti-wetting surfaces are important for the practical application of anti-wetting materials. In
this study, radio frequency plasma modification methods including oxygen plasma treatment (OPT) and octafluorocyclobutane (C4Fg)
plasma polymerization deposition (PPD) are used to fabricate superhydrophobic surfaces on polytetrafluoroethylene (PTFE)
substrates. Micro / nanocone arrays with different heights and spacing distances and fluorocarbon films with a low surface energy are

fabricated on superhydrophobic PTFE surfaces by OPT for 3, 10, and 20 min, and PPD for 1 min. The height and distance of the cone
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structure on the PTFE surfaces increase as the OPT duration increases. The transition from a nanocone to a microcone array is
achieved on the PTFE surfaces when the OPT duration is increases to 10 min. Complete droplet rebound behavior is achieved on
superhydrophobic PTFE surfaces with a micro / nanocone array. The water contact angle increases, and the rolling angle decreases on
the superhydrophobic PTFE surfaces as the OPT duration increases. Superhydrophobic surfaces with microcones having a wide
spacing distance and low array density preserve a low adhesive force on water droplets under static conditions. The contact time
increases and the restitution coefficient decreases when the water droplet impactes the superhydrophobic surfaces with an increased
OPT duration. Superhydrophobic PTFE surfaces with nanocones having a low spacing distance and high array density exhibit a low
adhesive force to the water droplet during droplet impact. Changes in the wettability and impacting behaviors of the water droplets are
investigated after water droplet impact by changing the number of impacting droplets. The contact electrification on the PTFE
surfaces with micro / nanocone arrays at different heights and spacing distances is analyzed by measuring the accumulated potentials
of the PTFE surfaces and accumulated charge quantity of the impacting droplets. The water contact angle decreases and the rolling
angle on the PTFE surfaces increases as the number of impacting droplets increases up to nine. A water contact angle of lower than
150° and rolling angle of lower than 10° are observed on the PTFE surfaces with the micro / nanocone array after the water droplet
impactes with droplet number nine. The contact time of the impacting water droplet increases and its restitution coefficient decreases
as the number of impacting droplets increases. The accumulated potentials of the PTFE surfaces and charge quantity of the impacting
droplets increase. The attractive force of the accumulated negative charges on the water droplets resultes in the damage of
superhydrophobicity on the PTFE surfaces and a change in the water droplet impacting behaviors. The PTFE surfaces fabricated by
OPT for 3 min and PPD for 1 min preserve the nanocones at a low spacing distance and high array density. The PTFE surfaces with
nanocones having a high array density preserve the highly accumulated negative charges after the water droplet impact under the
increased number of impacting droplets. The high surface potential causes a remarkable increase in the wettability of the PTFE
surfaces as well as a change in the contact time and restitution coefficient of the impacting water droplets. The accumulated negative
charge and surface potential of the PTFE surfaces with the microcones having a wide spacing distance and low array density by OPT
for 20 min and PPD for 1 min are low after droplet impact under the increased number of impacting droplets. The influence of the
droplets on the wettability of the PTFE surfaces and the changes in the contact time and restitution coefficient of the impacting water
droplets are weakened. In conclusion, this study demonstrates the effect of contact electrification on the superhydrophobic stability of
surfaces with different textures under water droplet impact.
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Table1 OPT and PPD parameters

Parameter OPT PPD
Gas 0, CyFsg
Gas flow / (mL/ min) 50 40
Plasma power / W 200 260
Duration time / min 3,10, 20 1
Chamber pressure / Pa 18 9
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and the surfaces modified by OPT for different time
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Fig. 3 Impacting processes of water droplets on the PTFE
surfaces modified by OPT for different time
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