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Abstract

Flexible dielectric barrier discharge (FXDBD) plasma has gained interest for its ability
to enhance plasma uniformity on complex surfaces through direct contact. However,
current FXDBD sources are hindered by their reliance on only bendable substrates
and electrodes, restricting their versatility and application potential. Herein, we
explore the potential utilization of liquid metal electrodes for a stretchable-flexible
DBD (sf-DBD) plasma. To attain this, we employed liquid metal particle ink, which
features attributes such as coffee-ring-less, crack-less, bilayer-free, and post-
processing-free, achieved solely through simple evaporation, while maintaining high
electrical conductivity. The resulting sf-DBD exhibits excellent stretchability on
various dielectric substrates and sustained stretchable-flexible plasma performance
over long-term periods without degradation or hysteresis, displaying a consistent
linear power increase trend during biaxial deformation. Ultimately, we demonstrate a
self-deformable freeform sf-DBD actuator tailored to the curved geometries of target
objects. We believe that our sf~-DBD source can deliver chemical gases from the
plasma rapidly and with high uniformity across the surface of the target object, even
with complex geometries, to ensure an effective chemical reaction for healthcare
purposes. This work elucidates the physicochemical pathways, paving the way for
advanced sf-DBD sources.
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